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at Carnoustie, 319 

of Cars, 109 

at Caversham, 103, 607 

at Che 248, 753,964 

at Cheltenham, 175, 247, 248, 535, 579, 681, 717, 138, 
744, 752, 861 

at Cherteey, 32, 715 

at Cheshunt, 607 

at Chester, 357 

at Chester-le-Street, 175, 752 

at Chichester, 138 

at Chorley, 66, 102 

at Church Stretton, 752 

in City of London, 

at Cleethorpes, 174, 500, 715 

at Olewer, 102, 752 

at Clonmel, 780 


at ires pe 8 
a chester, 103, 247, 428, 535, 717, 752, 901 
Companies, see COMPANIES' MENTINGS 


Companies’ Stock and Share List, see each Issue 
Contracts for, see TENDERS Р 
at Cork, 174 
к 8833 ‚ 102 
ven , 34, 3, 500 
at Crewe, 66, AME. 
at Grove d 860, 899 
ОП, 105, 211, 428, 680, 715, 780, " 
at Cuckfield, 102 á 
at Dalkeith, 464 
at Darlington, 102, 571 
at Dartford, sor 
at Dartmouth, 608 
at Datchet, 210 
at Deptford, 174 
at Derby, 66, 247, 571 
at Devonport, 67, 429, 535, 780 
at Dewsbury, 138, 248, 428 
at Dollar, soo 
at Doncaster, 571 
at Dorchester, 780 
= Dorking, 936 8o, 8 
at Dover, 66, 247, 715, 753, 780, 824 
at Drighlington” 64 
at Dublin, 415, 423, 535, боо, 717 
at Dudley, 68, 139, 427, 571, » 607, 861 
at Dumbarton, 286, 572 


at Dundee, 102, 140, 363, 428, 542, 573 
at Dunfermline, 607, 780, 964 

at Dunstable, 174 

=f рогпаш 248, 752 

a ng, 68, 572, 

at Earl's C P 


at East Barnet, 102, 428, 716, 900, 964 
at Eastbourne, 600, 679, доо 

at East Ham, 420, 901 

at East Molesey, 102 - 

at Ebbw Vale, 937 

at Eccles, 315, 936 

at Edinburgh, 104, 175, 860 

at Edmonton, 716, 825, 860, 936 

at Egham, 102 

at Elland, 428, 715 

at Ellon, 31 

at Len tage 31, 752 

at » 31, 212, 501, 572, 644, 824, 900 
at Exeter. 510 аы 

at Exmouth, 247 

at Falkirk, 392 

at Falmouth, 138 

at Fareham, 392, 573 

at Farnborough, 210 

&t Farnham, 102, 715 

at Felixstowe, 248, 392, 753 

at Fenton, 247 

at Finchley, 140, 571, 780 

at Fleetwood, 139, 643 

at Folkestone, 247 

in France, 362, 653 

at Friern Barnet, 139 

at Frimley, 102 

at Frome, 102, 115, 284 

at Fulham, 105, 174. $36, 681, 780, 861 
in Germany, 6, 41, 42, 577, 767, 841 


at Gillingham, 32,7103, 572, 643, 679, 716 


at Glasgow, 247, 248, 643, 9:0 

at Gloucester, 32, 59, 67, 535, 680, 860 

at Golborne, 102 

at Goole, 138, 393, 679, 823 

at Gospurt, 319, 752 

at Govan, 139, 427, 537 

at Grangemouth, 752 

at Gravesend, 32, 67, 159, 824. 937 

at Greenock, 284, 607, ‚ 899 

at Grimsby, 33, 176, 211, 248, 931 

at Hackney, 31, 357, 600, 811 

at Halifax, 318 

at Hammersmith, 33, 105, 175, 249, 499, 465, sor, 
535, 608, 681, 753, 860, goo 

at Hampstead, 174, 249, 356, 643, 861, 937 

at Handsworth, 536, 780 

at Hanley, 31, 210 

at Hanwell, 643 

at Harpenden, 133 

at Harrogate, 103, 463, 737 

at Harwich, 464 

at Hastings, 102, 140, 572, 715, 861 

at Haydock, 210 

at Hayward’s Heath, тоз, 174, 823 

at Hebden Bridge, 247, 392, 572 

at Hemsworth, 780 

at Hereford, 105, 249, 899 

at Hessle, 679 

at Heston, 573 

at Hexham, :74 

at Heyw » 899 

at Hindley, 138 

at Hipperholme, 937 

at Holloway, 571 

at Holyhead, 31, 102, 465, 607 

ut Hornsey, 138, 285, 607 

at Houghton-le-Spring, 174 
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Electric Lighting (continued): 
at Hove, 66, 138, 284, 464, 715 

at Hucknall Tor ‚ 138 

at Huddersfield, 175, 608, 753, 964 
at Hull, 139, 209, 501 

at Huntingdon, 644 

at Ilford, 175, 203 

at Ilkley, 392 


at Ilkeston, 572 e 


in India, 111, 145, 217, 364, 753. 860 
at Inverness, 66, 211, 247, 752, 899 
at Ipswich, 285, 607 

at Irthlingborough, 463 

at Islington, 32, 104, 212, 537, 607, 681 
in Italy, 220 

in Japan, 

at Jo жол 145, 687 

at Kabul, 247 

at Kanturk, соо 

at Keighley, 32, 175, 211, 644 

at Kensington, бо, 715, 860, 038 

at Keswick, 427 

at Kilkenny, 102, 643, 781 

at Kilmalcolm, 68 

at Kilmarnock, 716, 883 

at Kingsbridge, 102 

at King's Lynn, 140, 285, 464, 608, 751 
at King's Norton, тоз 

at Kingston-on-Thames, 318 

at Kingswood, 66 

at Kirkintilloch, 284 
"at Knaresborough, 102 

at Lancaster, 210 

at Lanchester, 67 

at Larne, 899 

at Leeds, 66, 357, sor, 607, боу 

at Leek, 174, 607 

at Leicester, 535, 715 

at Leigh, 463, 535, 824 

at Leyland, 247 

at Leyton, 7 

at Lichfield, 609 

at Limerick, 103, 715 

at Linlithgow, 318 

at Litherland, 247, 535 

at Littlehampton, 103 

at Little Lever, 715 

at эме төш 67, 139, 465, 608, 643 
at Liane у, 66, 680 

at Ciangollen, 680, 715 

"i 11 

at Lianwrtyd Wells, 357 

and London County апей, 32, 69, 103, 141, 176, 

247, 536, 571, 607, 645, 680, 686, 752, 824, 901, 937 

at Londonderry, 392, 430 

at Longton, 102, 427, 458, 680, 964 
at Loughborough, 245, 536, 680, 860, 299 
at Louth, 138, 900 

at Lowestoft, 139, 249, 285, 427, 535, 752, 901 
at Ludlow, тоз, goo 

at Luton, 67, 210, 463, 500, 643, 937 
at Lytham, 752, 8бо 

at Macclesfleld, 429, 753, 781, 860 
at Maesteg, 102 

at Maidenhead, 68, 248, 427, 823 

at Maidstone, 67, 357, 644, 906, 936 ы 
at Malling, 102 

at Manchester, 68, 140, 572, 688, 734, goo 
at Mansfield, 285, 643 

of Mansions, 824, 860 

at аср 102 

at am, 138, 607 

at Market Harborough, 247 

at Maryport, 392 

at Matlock, тоз 

at Mexborough, 464 

ín Mexico, 110 

at Middlesbrough, гог, 452, 493, 573, 860 
at Mile End, 357 

at Mirfleld, 68, 102, 174, 680 

in Moderate Sized Towns, Predetermination of the 

Demand for, F. Erens, 841 

at Montrose, 607, 937 

at Morley, 102, 384 

at Motherwell, 427 

at Mountain Ash, 103 

at Mynynddislwyn, 247 

at Nantwich, 174 

at Neath, 68, 247, 571 

at Nelson, 102 

at New Barnet, 752 

at Newcastle-on-Tyne, 34, 116, 319 
at Newhaven, 2to 

at New Maldon, 780 

at Newport, Mon., 104, 753 

at Newquay, 67 

at Newton Abbot, 68 

in New Zealand, 318, 942, 966 

at Norden, 103 

at Northfleet, 175, 900 

at Northwood, 679 

at Norwich, 161, 174, 464, 780 

at Oban, 138 

at Ogwen, 103 

at Oldham, 141, 125, 318, 936 

at Ormskirk, 286, 501, 644, 780, 823, 935 
at Ossett, 284 

at Oulton, 103, 535 

at Paddington, 247 

at Paisley, 57: 

at Pemberton, 644 

nt Pembroke, 607 

at Penrith, 248, 964 

at Perth, 67, 427, 608, 680, 752 

at Pitlochry, 318, 293 

at Plymouth, 247, 248, 393 

at Pollokshaws, 753 

at Pontypool, 33 

at Poplar, 31, 138, aro, 815 

at Port Glasgow, 937 

at Port Patrick, 464 

at Portslade, 102 

at Portsmouth, 571, 780 

at Preesall, 752 

Provisional Urders for, see ** Bills 
at Pudsey, 427 

at Purley, дос 

at Radcliffe, 387, 463, 704 
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INDEX. 


Electric Ligh continued) : 
вовче ghting ( ) 


‚174 

at Ramsgate, 860 

Rates of Charging for, 41 

at Rathmines, 67 

at Ravensthorpe, 174, 356 

at Rawter stall, 248, 780 

at Redcar, 393 

at Redditch 66, 138, 392 

at Redruth, 393 

at Retford, 32, 67, 536, 860 

at Вон 427 

at Ripon,.175, 573, 681 

at Rochdale, 90, 145 

of Royal Horticultural Society's Hall, 163 

at Rushden, 937 

at Rye, 102 

at St. Albans, 937 

at St. Andrews, 102, 860 

at St. Annes, 68, 392 

at St. Austell, 964 

at 8t. Helens, 555, 392, 680 

at 8t. Marylebone, 33, 67, 141. 175, 428, 571, 645. 
680, 901 ; 

at St. cras, 89, 104, 174, 318, 357, 465, 571, 680, 

10, goo 

at Saffron Walden, 464 

at Salford, 141, 429, 602 

at Saltney, 464 

at Shardlow, 174 

at Sheerness, 370 

at Sheffield, 211, 429, 294, уб 

at Sherburn, 10. 

at Shildon, 138, 139, 643, 752 

at Shipley, 3 

at Shoreditch, 590, 615 

at Shrewsbury, 130, 752 

in Siberia, 110 

at Skipton, 102 

at Sleaford, 464 

at Soothill Nether, 210 

at Southall, 824 

at Southampton, 211, 394, 463, 535 

at Southend, 32, 500, 825 

at Southport, тоз, 644, 752, 900 

at South Shiel Is, 66, 86c 

at Southwark, 68, 210, 357, 383, 428 

at Sowerby Bridge, 393 

in Spain, 861 

at Spalding, 247, 752 

at Spennymoor, 210 

at 8 ord, 607 

at Stepney, 535 

at Stockport, 102. 357 

at Stockton, 66, 352, 356, 679, 715 

at Stoke Newington, 138, 464, 825 

at Stoke-on-Trent, 219, 536, 681 

at Stourbridge, 211, 249, 357, 393. 717 

at Stratford-on-Avon, 139, (o), 964 

at Stretford, 571, 715 

at Strokesdown, 210 

at Sunderland, 32, 104, 318, 427, 571, 644 

at Sunnybrow, sco 

at Surbiton, 138, 285, 715 

al Swans ge, 139 

at Swansea, 32, 138, 285, 464, 572 

at Swindon, 32, 209, 572, 680, gor 

at Swinton, 102, 427 

at Tamworth, 103 

in Tasmania, 195, 399 

at Taunton, 139 

Tenders for, see TENDERS WANTED 

at Tewkesbury, зї, 500 

of Theatres, 434 

at ДАРО то2 га 

at Tiverton, 139, 210, 319, 357, 681 

at Todmorden, 357 

at Tonbridge, 102, 175, 571, 608 

at Torquay, 68, 103, 823 

at Tottenham, 535, 920 

at Tottington, 102 

of Trains, 217 

at Tredegar, 752, 965 

at Tring, 102 

at Trowbridge, 174 

at Tunbridge Wells, 572 

at Turton, 102, 393 

at Twickenham, 427 

at Upton, 571 

at Walsall, 139, 427, 464, 571, 608, 937 

at Walthamstow, 535 

at Walton, 46 

at Wandsworth, 102, 680 

at Ware, 31, 248 

at Watford, 102, 175, 318, 643, 937 

at Wealdstone, 103 

at Wednesbury, 248, 535, 752, 860 

at Wellingborough, 357, 572, 643 

at Wellington, 500, 964 

at Wells, 66 

at West Bromwich, 69, 248, 861 

at West Hartlepool, 68, 285, 716, 901 

at Westhoughton, 102 

at Westminster, 571, 577 

at Weybridge, 254, 500 

at Weymouth, 537 

at Whitby, 463, боў, 899 

at Whitehaven, 139, 357 

at Whitstable, 680 

at Whitwell, 571 

at Whitworth, 285 

at Willenhall, 393 

at Willesden, 651, 666, 675, 937 

at Wimbledon, 104 

at Wimborne, 680 

at тшд Castle, 829 

at 715 

at Wisbech, 139, 429 

at Wolverhampton, то, 133, 211, 247, 571, 524 

at Wood Green, 414, 536 

at Woolwich, 535, 607, 644, 679, 793, 860, 937 

at Worcester, 869 

at Worksop, 392 

at Worthing, 67, 900, 964 

at Wrexham, 31, 66, 174, 303, 536, 680 

at Wycombe, 393 

at Yarmouth, 69, 572, 643, 717 

at York, 32, 67, 174, 190, 536, 707, 780 


Traction : 

at Aberavon, 213, 283. 293 

at Aberdare, 176, 245, 749 

at Aberdeen, 31, 283. 320, 389, $14. 605, 713, 023 

at Accrington, 212, 391, » 570, 642, 749 

by Accumulators, 28, 557 

Actions, Legal, see LEGAL INTELLIGENCE 

in Africa, 145, 400, 087, 823, 871 

at Airdrie, yy 

in America, 39. 109, 177, 221, 328, 155, 362, 581, 435, 
505, $11, xd 805 580, 613, 614, 61 052, 678, 687, 
750, 769, (92, 805, 369, 370, 920, 935, 942, 943 

in К, 408, 533 

at Ashton, 100, 246, 321, 750, 822, 898, 962 

at Aston, 30, 64, 212, 426, 463, 535, 679, 750, 858 

at Audensbaw, 714 

in Australia, 176, 177, 292, 285, 470, 963 

in Аша, 796 

at Ayr, 29, 99, 282, 821, 898, 299 

Baker-street, etc., Kailway, 213, 463, 570 

at Barking, 853 

at Barrow in- Furneas, 64 

at Bath, , 136, 213, 498, 640, 821, 858, 898 

at Batheaston, 29 

at Hatley, 678 

at Uattersea, 400 

at Beckenham, 29. 533, 606, 750 

at Belfast, зо, 65, 136, 212, 283, 321, 356, 391, 462, 
499. 5, 571, боб, 041, 678, 779, 021, 935 

at Kettws-y-cocd, 64, 136, 247, 534 

at Hewdley, 3.1 

Bills for, 6s, 9 176, 212, 213. 245, 397, 534. 775, 
"bis 957 222 n 

at Birkenhead, 212, 533 

at birmingham, 29, 05, 99, 177, 283. 320, 391, 499 
534, 570. 641, 67%, 359, 962 

at Birstall, 282 

at Bishop Auckland, 750 

at Blackburn, 71; 

at Blackpool, 29, 177, 196, 206, 245, 391, 498, 605, 
641, 859 

at Blaydon, 29 

in Bohemia, 9.9 

at Bolton, 426 

at Bootle, gy, 858 

at Bournemouth, 2:2, 570, 606, 641, 713, 716, 858, 
809, 963 

at Bradford, 29, 64, 99, 212, 246, 321, 426, 606, 679, 
750, 858, 898 

at Brighton, 64, 177. 214, 245, 355, 533, 613, 714, 779. 


955 

at Bristol, 2:3 

in Buenos Ayres, 134, 461 

in Burma, 238, 245, 283, 474 

at Burnley, 173, 355 

at Burton, 245, 246, 779 

at Bury, 29, 64, 100, 178, 245, 284, 320, 392, 426, 462 
534, 570, 605, 606, 042, 678, 858, 885, 935, 96a 

at Camberwell, 29 

at Cambridge, 137, 282, 434, 463, 641 

at Canada, 291 

оп Canals, 277 

at Cardiff, 177, 355, 463, 498, 500, 606, 678, 751, 779. 
821, 898, 963 

Car Maintenance, etc., J. Ald worth, 479 

Car Wheels, etc., A. М. Banister, 698 

Central London Railway, 207, 242, 779 

at Chatham, 570 

at Cheltenham, 426, 498, 533, 750 

at Cheshunt, 641 

ar Cheater, 240, 245. 463 

a esterfield, 29, 64, 245, » 898, 935 

in Chili, 354 TAE 

in China, 99, 238, 256 ` 

City and South London Railway, 206, 932 

at Cleckheaton, 29] 

at Cleethorpes, 493 

at Colchester, 136, 176, 214, 533, 570, 751, 858, 898 

at Colne, 426 

at Colwyn » 749 

Companies’ Meet see COMPANIES’ MEETINGY 

Com panies’ Stock and Share List, see each Issue 

Contracts for, see TENDERS WANTED 

Controller Regulator, A New, 362 

at Coventry, 282, 570, 641, 962 

at Crewe, 858 

at Croydon, 99, 498, 606, 678, 821, 858, 898 

at Darlingtou, 99, 136, 245, 391, 750, 821 

at Darwen, 136, 391 

Depreciation Question, The, 184 

at Derby, 65, 99, 176, 213, 222, 322, 355, 391, 426. 
534, 570, 606, 749 

at Devonport, 253, зот, 827 

at Dewsbury, 3o, 65, 177, 283 

at Dover, 212, 355, 533, боз, 779, 858, 93%, 962 

at Droylsden, 176 

at Dublin, 206, 208, 317, 794 

at Dudley, 713 

at Dukinfield, 99 

at Dulverton, 283 

at Dumbarton, 570 

at Dundalk, 750, 779 

at Dundee, 29, 64, 935 

at Dunfermline, 534, 935 

at Durham, 355, 426 

in the East, ; also see Burma, etc. 

at East Ham, 459 

at Edinburgh, 534, 605 

Equipment for, 870 

at Erith, 29, 212, 498, 750, 821 

at Exeter, 29, 213, 462, 499, 749, 822 

at Falkirk, 136, 355, 678, 962 

Four- Motor ‘Equipment with a Two-Motor Con- 

шш 

п се, 255, 462, 498, 533› 858, 93 

in Germany, 182, 245, 254, 355, 406 зв, 456, 870 

at Glasgow, 100, 578, 499, » 570, 641, 821, 858, 898, 


935, 963 
at Gloucester, 64, 213, 534, 678 
at Gomersal, 745 
at Gorton, 858 
at Govan, 498 
at Gravesend, 176 
апа Great Eastern Railway, 206 
Great Northern and City Railway, 64, 205, 280 
at Greenock, 779, 936 
at Grimsby, 245 
at Halesowen, 821 
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Traction (continued) : 
at mica 177, 212, 262, 321, 392, 426, 463, 533, 
8, 713, 821 

at Handsworth, 427, 433, 499, 533, 641, 822 
= Paole, 29, 176 
Harrow and Uxbridge Railway, 29, 64, 65 
at Hartlepool, 212, 245, 498 
n Hastings 750, 821, 859 

un ywood, 64, 320, 356, 433. 499, 571, 606, 642, 713, 
at Hindley, 


U 

in Holland, t Юю 

at Hong Kong, 256 

at Horsforth, 64 

at Huddersfield, 100, 177, 212, 245, 321, 361, 373, 
605, 642, 750 

at Bull, 356 

at Hyde, 462 

at Bythe, 213 

at Ilford, 177, 963 

in India, 750 

Insulation Keaistance of I ines, 509 

at Ipswich, 212, 245, 822 

in Italy, 220, 245, 433. 687 

at Jarrow, 426, 821 

at Johaunesbury, 145 

at Johnstone, 779 

at Keighley, 320, 463, 606, 779 

at Kettering, 898 

at Kilmarnock, 713, 858 

at King's Norton, 245, 355, 642, 678 

at голаса, 246, 391, 678, 998, 962 

and Lancashire and Yorkshire Railway, 64, 246, 
462, 605 

at Lancaster, 64, 99, 498 

at Leamington, 606 

at Leeds, 29, 64, 100, 136, 391, 533, 606, 69), 713, 858 

at „ x 99, 245, 282, 320, 391, 499, 533, 

1, 07 , 
ae Leo 8 605, 641, 821, 858, 898 
TOI, 177, 283, 534, 005, 041, 021, 858, 89 

Lifeguard, A New, too 

at Lincoln, 25, 99, 505, 676 

Live Rall Protection, 253. 290, 356 

at o p 64, 136, 206, 113. a 391, 426, 463, 
499, › 570, 042, 749» 779, 971, 

at Leh 137 

elly, 29, 358, 391, 714, 770, 962 

Locomotives tor, el g 926 

апа Londoh county Counell, 31, 64, 66, 101, 137. 177, 
321, 355, 391, 888. ie 535. 543, 570, 6 7, 613, 614, 
642, 678, 883.935 713, 724, 751, 780, 823, 859, 


ы: , 
dom United" WATER 64, 214, S17, 642, 750, 


мо 
at Loweatoft, 176, 245, 751 
at Laton, 64, 136, 498 
иеш Tro ley Ear, 435 
е, 64, 136, 176% 355, 566, 492, 570, 821 
a Manchester, 31, 136, 213, 242, 247, 283, 320, 355, 
at Mea 4030 » 750, 
d, Me 570, 780 


at MULT. 
Mersey Rally, 4% 
ta a lectric Tramways, 137, 176, 320, 812, 
821, 8 
ш Metro litan Railways, 30 65 12 137; 9825 
72, 183, 206, 498, 750, 779. 5», 878, bf U, 936, 945 


at ГИЦ 245, 283, 424, 498, 962 

at bliteham, 713 

Mixed Systems of Traction, A. L. C. Fell, 524 
up Mont! Blanc, 253, 433 


at Morecambe, 136, 283, 779 
at Musselb » 858, 899 
at Nelson, 136 


at Newcastle-on-Tyne, 2, 30, 64, 100, 116, 138, 176, 
213, 245, 284, 321, 355, 426, 498, 500, 534, 642, 679, 


at Newport (Mon.), 136, 245, 355, 678, 713, 750, 821 
in New Zealand, 1.756 186 177, 181, 320, 462, ws 


at Northam ‚1 

оа 64s, 678, в, dein Bees“ 30, 64, 177, 246, 534, 
27 

at Norwich, 25 „ 30» nae 1 133, 424, 498, 533, 568 

at No ingham, 64, 676, 749 

at Ossett, 1 


Overhead ripest J, M. McElroy, 482 
at Paisley, 64, 99, 212, 462, 714 
at Pemberton, 426 
at Penarth, 3, 858 
at Penge, 71 {ч 
Permanent Way, А. М. Connett, 842 
at Perth, 321, 355, 426, 533, 570, 606, 678, 898 
at Plymou th, 426, 642 
at Pontypridd, 29, 136, 320, 498, 533. 570, 678, 713 
at Poole, 29, 64, 935 
at Portsmouth, 29, 322, 498, 858 
Power Consumption for, 456 
at Prestwich, т dd 
ы, Pudsey, ers see Bills” 
at 320, 355, 570, 641 
Railway T esta, 732 
Ка 
at Ка 
at Read 


R 


mantis 
, ue si 
177, 24 
ve Uontrol for, кэт, 156, 199, 667, 600, 899 
да, 100, 935 


T 


E 
d 


498 
Rochdale, 145, 178, 245, 320, 391, 426, 533, 713, 


ord ag 570, 678, 779 


712 
en, 935 
941 


713 
» 29, 138, 212, 356, 642, 898, 935 


ifi 
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at Sheffield, 1, 29, 66, 136, 245, 355, 578, 678, 765, 


at hi 935 963 
858 


INDEX. 


Electric Traction (continued): 

in Siam, 

Single-Phase, 433, 470, 505 

at Snowdon, 100, 750, 751, 822 

at Southampton, 29, 213, 462, 779, 935 

at Southend, 29, 99, 320, 642 

South Lancs. ways, 64 

at Southport, 29, 137, 391, 426 

at South Shiel s, 64, 212, 391, 463, 534, 570, 713, 
821, 858, 898, 935, 

in Spain, 320, 821 8, ep 

Speed Question, Th, 

in Spen Valley, 178, 898 

at Stalybridge, 100, 321, 679 

and Steam Railways, 183, 206, 213, 245, 255. 355, 
499, 505 505, 578, 580, 793, 858 ; also see under names 


at Stepney, 245 

at Stirling, 779 

at Stoca port, 64, 99, 213, 320, 426, 463, 641, 712 

at Stockton, 712 

at St rei ford, 213 

at Sunderland, 391, 426, 750, 821, 898 
Nurface-Contact Systems, 12, 44, 505, 779, 870 

at Swansea, 136, 213, 321, 462, 498, 499, 570, 779, 


821, 898, 963 
in Sweden, :36, 217 


at Swindon, 99, 213, 320, 678 
at Swinton, 146, 391. 499 
in Switzerland, 253, 411 
at Tarporley, 64, 99 
at Taunton, 177, 935 
on Tees-side, 99, 1:7, 176 
Tenders for, see TRNDERS WASTED 
Third-Rail System, 227, 255, 541, 687; also see 
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New Measuring Instrument.—A French engineer, 
M. Mesnager, has invented an apparatus for measuring 
with great precision the elastio deformation of metals under 
strain. 

Janior Institution of Engineers.—A visit is to be 

id to Dover on Saturday, the 9th inst., when the South- 

tern and Chatham Railway turbine steamer The 
Queen,” the Admiralty Harbour Works, and the works 
of the Dover Harbour Board will be inspected. There 
will be a reception by the Mayor and Mayoress at the 
town hall in the afternoon. Train leaves Victoria at 
9.55 a.m. 


Huddersfield Sewerage Extensien.— At the 
enquiry conducted by the Local Government Board last 
week into the application of the Huddersfield Corporation 
for sanction to borrow £135,000 for extensions of the 
sewerage works, Mr. К. F. Campbell, the borough engi- 
neer, explained that the new plant necessitated by the 
peculiar circumstances of the town will be operated elec- 
trically, by which a substantial saving would be effected on 
the present annual charges. 


Electric Launch.—A new attraction on Derwentwater 
this year will be an electrio launch, which will be worked 
from the Lodore Hotels. The vessel, whieh is named the 
“ Iris,” is 45ft. long, with an 8ft. beam and a draught of 
16in. She is propelled by a screw making 650 revolutions 
per minute. The storage batteries will be charged at 
Lodore, where there is a generating station, with turbine 
power gained from the water of Lodore Falls. The boat 
will be sailed under Board of Trade regulations, and is 
constructed to accommodate 52 passengers. This com- 
bination of a water-power plant to charge an electric launch 
is excellent. 


Society of Arts Conversazione.—On Monday a 
large gathering, representative of the arts and science 
section of the community, testified to their appreciation 
of the Society of Arts plan of holding the annual con- 
versazione in the open air. Sir William Abney, K.C.B., 
D.C. L., D. So., F. R. S., chairman, and other members of the 
council, held a reception at the entrance to the conserva- 
tory from 9 to 10 p.m. The tropical house, containing the 
Victoria Regia (the giant water lily) and other interesting 
tropical plants, was thrown open to visitors. There was 
also a remarkably fine collection of growing and cut roses 
and other flowers by Messrs. William Paul amd Son, of 
Waltham Cross. The gardens and conservatory were 
transformed into fairyland by festoons of coloured lampe, 
huge Christmas trees, and other charming devices. The 

e further contained selections by the string band 
of the Royal Artillery, the band of Н.М, Irish Guards, 
and a vocal and instrumental entertainment under the 
direction of Mr. H. Tipper. 


The Thermo-Galvanometer.—This is the designs 
tion of the instrument just invented by Mr. W. Duddell 
for measuring very weak alternating currente, which has 
lately been the subject of some experiments in Bushey 
Park by Sir William Preece, Mr. John Gavey, and Mr. 
R. T. Glazebrook, on behalf of the Post Office, the object 
being to test the strength with which wireless messages 
arrive at the receiving station. An extremely fine strip of 
gold leaf or platioum, stuck on to a piece of glass, is 
employed, and this, being subjected to the electric waves 
caught in the receiver, becomes slightly warmed. The 
degree of heat can be ascertained by means of Prof. Boys's 
radio-micrometer, and so the strength of the current is 
gauged. Thus the invention may be of great service in 
the development of inland wireless telegraphy by demon- 
strating whether intermediate objects, such as electric 
railways, metallic deposits, or mountains, exercise any 
effect upon the waves; and it also provides & means of 
comparing different systems, The results of the experi- 
ments have not yet appeared in detail, but they are stated 
to be of an enlightening character. 


* The Central.”—We have reeeived No. 3 of the first 
volume of this journal, which is the official organ of the 
Old Students’ Association of che Central Teehnical College. 
It is quite up to ite predecessors, both in the matter and in 
method of production. It commences with a reference to 
the retirement of Prof. Unwin, who for so many years has 
been head of the civil and mechanical engineering depart- 
ment. Besides organising the eollege, he has held the 
position of professor since 1884. The other articles 
consist of Popular Motorears," by M. O'Gorman ; The 
Mechanism o£ Combustion," by Prof. H. E. Armstrong ; 
“The Manufacture of Wood Pulp," by R. W. Sindall ; 
“The Elongation Equation for Ductile Test Bars,” by 
J. W. Hayward; and some editorial comments on the 
Mosely Educational Commission, special reference being 
made to the views of Profs. H. E. Armstrong and W. E. 
Ayrton. Prof. Armstrong’s opinions on the education of 
girls are, of course, hostile, and the professor will see that 
there is an atmosphere about them not unlike that in 
Section L of the British Association when he is expressing 
his opinions on this critical subjeet. 


The Cempensation Limit. — The action of the 
Sheffield Corporation in seeking to limit its liability for 
accidents occurring on the municipal tramways to £25 by 
publishing a notice on the cars and the backs of the 
tickets has given rise to considerable discussion, some of 
the members of the Corporation iteelf dissenting from the 
step. The contention of the Corporation is that, having 
reduced the fares, they are entitled to limit their liability, 
but there is no precedent to support this view, and the 
idea that the mere passing of a by-law, even when it has 
received the approval of a Government department, relieves 
a public undertaking from the responsibilities imposed by the 
Statute-book has, of course, already been proved a fallacy, 
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At a recent meeting of representatives from the various 
municipalities on the inter-running question the subject 
was alluded to, the general opinion being that the attitude 
adopted by the Sheffield Corporation was untenable, and 
indeed, we think that there can scarcely be room for 
doubt. The point will, however, be contested shortly, a 
local councillor having carried out his threat of refusing to 
accept a ticket, and being consequently unable to produce 
one when called upon to do so by the inspector. The 
Corporation have served a summons upon him. If a claim 
just made by a passenger of £50 as compensation is made 
the subject of an action, the question will be raised in a 
specific form. 


Royal Meteorological Society.—The Prince of 
Wales has consented to become a patron of this institution. 
At the last meeting of the society, Captain D. Wilson 
Barker, president, in the chair, the Rev. C. F. Box gave 
an account of some curious “ Effects of a Lightning Stroke 
at Earl's Fee, Bowers Gifford, Essex, April 13, 1904." A 
thunderstorm occurred during the early morning hours, 
and about 3 a.m. there was a blinding flash, lighting up 
the whole neighbourhood for miles around, followed imme- 
diately by a crashing explosion. One person stated that 
he saw what appeared to be a cylinder, and another person 
a ball of fire, descend, and then explode, casting darts 
in all directions. On careful examination in daylight, it 
was found that in an oatfield, which had recently been 
dredged, there were three distinct sets of holes, ranging 
from 9in. down to about lin. in diameter. The holes, 
which were perfectly circular, diminished in size as they 
went downwards, and remained so on to the perfectly 
rounded ends at the bottom. Upon digging sectionally 
into the soil, which is stiff yellow clay, it was found that 
the holes were “аз clean cut as though bored with an 
auger.” An interesting discussion followed the reading of 
this paper. A paper by Mr. A. Laurence Rotch, of the 
Blue Hill Observatory, U.S.A., describing “ An Instrument 
for Determining the True Direction and Velocity of the 
Wind at Sea,” was, in the absence of the author, read by 
the Secretary. 

The Inter-Running Question.— Undeterred by their 
reverses before the two parliamentary committees, the 
Newcastle Corporation have been in further conference 
with the representatives of the chief municipal authorities, 
with a view to securing the elimination of the inter-running 
clause in the Tyneside Tramway Company's Bill, which 
eame before the House of Commons last night for third 
reading. Meantime, the promoters have issued a statement 
defining their position very succinctly. They refer to the 
desire of the councils of the intermediate districte that there 
should be a through service, and state that manfacturers 
employing thousands of hands in such localities have 
petitioned in favour of the Bill Another point to which 
they call attention is that when the Corporation obtained 
sanction to laying their line through Walker, the chairman 
of the House of Commons committee remarked, Of 
course, the idea is that there shall be a through service 
ultimately." The terms of user are left by the Bill to the 
Board of Trade, failing agreement; and the company 
offered in committee to insert a provision that each party 
should take the net profits earned on its own lines. In 
conclusion, the company refer to the precedents for inter- 
running afforded by other large cities. It is obvious, 
however, that the Corporation intend to contest the 
question to the very end, so that there will be an 
opportunity for Parliament to pronounce its verdict on 
this vexed subject. 

Birthday Honours.—The list of appointments made 
to celebrate the birthday of King Edward VII. this year 


include а number of names which are interesting to engi- 
neers. The first on the list of new members of his 
Majesty's Most Honourable Privy Council is Charles 
Booth, Esq. This successful shipowner of Liverpool is 
known all over the world as the author of a series of 
volumes dealing with the problems of life incidental to the 
poor quarters of London. His statistical works are most 
valuable, and his views on the housing of the working 
classes have much to commend them. In this branch of 
his work he deals largely with the improved means of 
transport provided by electricity. Amongst the new 
knights appear the names of Prof. James Dewar, 
F.RS, Mr. G. S. Gibb, and Mr. W. Lloyd Wise. 
Prof. Dewar is во wel known in the scientific 
world that it seems redundant to mention the many 
discoveries of which he has been the author. He 
was the co-inventor with Sir Frederick Abel of cordite, 
and the experiments which he conducted on materials at 
extremely low temperatures are historic. Mr. George 
Gibb has been general manager of the North-Eastern 
Railway for the past 13 years. It is largely due to his 
initiative that the suburban lines around Newcastle have 
been electrified. This forms an excellent example of the 
untiring energy shown by Mr. Gibb in themanagement of the 
railway, and of his readiness to make use of the inventions 
of science to improve the public service. Mr. Lloyd Wise 
is a patent expert, and has assisted innumerable inventors, 
including a large number of electrical engineers. He was 
the first president of the Chartered Institute of Patent 
Agents, and his opinion on scientific questions is often 
called for in the courts. 


Institution Conversazione.—At the conversazione 
of the Institution of Electrical Engineers on Tuesday, held 
as usual at the Natural History Museum, Cromwell-road, 
South Kensington, about 1,500 persons were present. The 
gueste were received by Mr. E. K. Grey (president) and 
Mrs. B. Hopkinson, Mr. Alexander Siemens (president- 
elect) and Mrs. Siemens, and the following members of the 
council: Major-General C. E. Webber, C.B., R. E., and Sir 
Henry Mance, C.I.E. (past presidents), Mr. W. Н. Patchell, 
Mr. J. E. Kingsbury and Mr. W. M. Mordey (vice-presi- 
dents), and Mr. R. Hammond (hon. treasurer), Among 
those present were Prof. Н. E. Armstrong, F. R. S., Mr. 
A. Acland Hunt, Prof. W. E. Ayrton, F. R. S., Mr. 
T. O. Callender, Prof. H. L. Callendar, F. R. S., 
Mr. W. R. Cooper, Mr. W. G. Cavendish Bentinck, Colonel 
R. E. Crompton, C. B., Sir J. H. Bergne, K. C. M. G., Mr. S. 
Dobson, Mr. W. Duddell, Prof. J. D. Everett, R. R. S, Mr. 
Frank Gill, Mr. J. Gavey, C. B, Dr. R. T. Glazebrook, 
F. R S., Mr. H. E. Harrison, Mr. H. Hirst, Mr. J. S. High- 
field, Mr. C. Hawksley, P. P. I. C. E., the Hon. Sir A. R. Jelf, 
Lord Kelvin, O. M, G. C. V. O., Prof. A. B. W. Kennedy, 
F.R.S, Mr. G. C. Lloyd (secretary), Lady Maxim, the 
Mayor and Mayoress of Colchester, Mr. P. V. Luke, C. I. E, 
Mr. C. O. Mailloux, Sir W. H. Preece, K. C. B, F. R S, the 
Hon. C. A. Parsons, F. R. S., Sir W. Ramsay, K. C. B., 
Prof. Н Robinson, Colonel Sir B. Scott, K. C. I. E., 
Mr. C. P. Sparks, Mr. J. W. Swan, F. R. S., Mr. James 
Swinburne, Mr. A. A. C. Swinton, Dr. W. E. Sumpner, 
Mr. C. F. Von Siemens, Mr. C. E. Spagnoletti, Prof. S. P. 
Thompson, F. R S., Sir J. I. Thornycroft, LL. D., F. R. S., 
Colonel J. K. Trotter, C. B., C. M. G., Sir C. Tupper, 
G. C. M. G., C. B., Mr. G. G. Ward, Major-General R. Wace, 
C. B, R. A., Mr. C. H. Wordingham, Mr. E. O. Walker, 
C.I.E., Colonel Sir Н. A. Yorke, R. E. During the evening 
the string band of the Royal Engineers, by permission of 
Major-General Sir Reginald Hart, played in the central 
hall, and the Westminster Abbey Quartette, consisting of 
Mr. J. A. Brown, Mr. E. Dalzell, Mr. F. Norcup, and Mr. 
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B. Mills, performed a programme of glees and ‘part-songs 
in the bird gallery. 

Electro-chemical Phonograph.— We take from the 
columns of the Scientific American the following description 
of an interesting electro-chemical phonograph devised 
independently by Mesers. Nernst and Lieben. Instead of 
using magnetic action on a continuous band, as in the 
Poulsen phonograph, the inventors use electro-chemical 
action. As will be seen in the diagram, a platinum band, p, 
passes over two pulleys which are operated by a motor. 


Against the band presses a wedge of wood, W, partly 
immersed in an electrolyte contained in the glass vessel. 
Near it is an electrode which is connected to one of the 
contact pointe of the switch, A. At T is a telephone 
transmitter which may be connected in the circuit through 
a battery and an induction coil, and at R a receiver which 
may be thrown in. To produce the record the transmitter 
is connected in; then the band is passed again, and the 
reproduction may be heard in the receiver. A supple- 
mentary battery, C, is aleo used. Under the influence of 
the telephone currents an electrolytic action is produced, 
and the platinum band becomes polarised successively, the 
action being analogous to the magnetic band of the Poulsen 
phonograph. Upon passing the band a second time and 
connecting the receiver, the reproduction is heard, and its 
sharpness and durability depend on the kind of electrolyte 
used. But it is remarkable that for reproducing the 
record an additional E M.F. is necessary in the telephone 
circuit, supplied by the battery, C, and that within certain 
limits the audition is better as the battery is stronger. 
This phenomenon is difficult to explain, as it would be 
supposed that the currents are produced by the discharge 
of the polarised electrode, and in this case the addition of 
a constant E.M.F. should have no action, since it is only 
the variation of current which produces the effect. It may 
also be explained by a simple variation of resistance in the 
circuit, but it is difficult to suppose that such a variation in 
resistance could be caused by the polarisation of oxygen or 
hydrogen on the platinum. Besides, M. Lieben has found 
that tho same effect is produced, when the resistance is not 
varied, in the case of & silver band and a solution of double 
cyanide of silver and potassium. Не has made а number 
of researches with different forms of the apparatus, and 
concludes that the phenomenon cannot be explained by 
polarisation alone. On the other hand, the idea of a 
resistance variation will not account for all the effects. А 
third hypothesis is based on the variation of the friction of 
polarised electrodes observed by Edison. To offace the 
record, a compress wet with acid is pressed against the 
band, It is still better to connect it with a pole of the 
battery, when a continuous electrolytic action is produced, 
which acts like a brush to efface the record. 


The Detection of Arsenic Electrolytically.—The 
Lancet of June 25 contains an abstract of a paper con- 
tributed by Mr. W. Thompson to the Proceedings of the 
Manchester Literary and Philosophical Society on the 
electrolytic method of detecting and estimating minute 
quantities of arsenic. In consequence of the difficulty 
of obtaining sinc absolutely free from arsenic for 
use in the hydrogen generator in the Marsb- 


Berzelius method, it was suggested. some time’ 
ago by Lord Kelvin that an electrolytic method of 
liberating hydrogen might be devised. Mr. Thompson's 
paper gives the resulte of a series of tests made with the. 
apparatus designed to carry out Lord Kelvin’s idea. It 
was found to be impossible to get arsenical mirrors by this 
apparatus when using arsenic in less quantities than one 
three-hundredth of a grain of arsenious acid per gallon, 
employing about 20 cubic inches of liquid in the apparatus. 
Except for pure granulated zinc the use of metals other 
than platinum as the cathode proved unsatisfactory. | With. 
& piece of granulated zinc as the cathode stronger mirrors 
were obtained than were given by the platinum cathode 
apparatue, but when the quantity of arsenic came down to 
a thousandth of a grain the result was not equal to the 
standard produced by the Marsh-Berzelius method. On 
employing a rod of pure zinc as cathode, however, it 
was found that the electrolytic method was as delicate 
as the Marsh-Berzelius process for the detection and. 
estimation of most minute quantities of arsenic. А 
suggestion was made that frothing could be prevented 
in the case of experiments with beer by the addition of 
amyl alcohol without interfering with the test, but Mr, 
Thompeon's investigations show that the delicacy of the 
test is considerably impaired thereby, though small quan- 
tities of invert sugar do not appear to make any sérious 
difference. In conclusion, Mr. Thompson finds that by 
using 25 cubic centimetres of beer, as recommended by the 
committee appointed by the Inland Revenue Commis- 
sioners in connection with the matter, and completely 
destroying the organic matter, a very faint mirror is 
produced when a one-hundredth of a grain of arsenic 
per gallon is present, but when the beer is used direct with 
amyl alcohol no mirror at all is produced. It would appear, 
therefore, that this direct method fails to detect an amount 
decidedly greater than that which the committee consider 
sufficient to condemn the sample. The results, taken all 
round, suggest that the electrolytic method may prove of 
some value, though for extreme delicacy it has apparently 
not yet given resulte equal to those of the older process. 


Electrical Engineers (R.V.).—The camps of this corps 
begin this month, and are to be held each week until the 
end of August. The corps is unique in ite arrangements 
for the yearly camps. Each man selects the most con 
venient. date for his training, and, as far as possible, is 
allowed to exercise a choice of place. The plan has many 
advantages. Owing to the number of camps each year— 
some 17 or 18—the number of men at any station at once 
is comparatively small and each member secures a most 
efficient training, and at the same time has a very 
enjoyable outing. Thus, the highest efficiency is maintained 
without interfering with the «convenience of the men. 
The work consists of coast-defence work, including 
searchlights and submarine mining. Camps are held at 
most of the southern coast Royal Engineer stations— 
this year at the Isle of Wight, Weymouth, Falmouth, 
Plymouth, Portsmouth, Sheerness, Felixetowe, Graves- 
end, and, it is hoped, Dover and the Scilly Isles, 
Some of these are mobilisation camps. Ап Easter 
camp was also held this year at Weymouth to meet the 
convenience of men unable to get away in the summer, 
In addition, the corps sends а big detachment of men 
annually to assist in the naval mancwavres, and it is hoped 
they will also attend the military manœnvres this year in 
order to work the field searchlights. Between camps 
instruction goes on at headquarters, the corpa being well 
equipped with service pattern oil-engines (stationary. 
and portable), dynamos, searchlights, and complete 
submarine mining outfit. The members show extreme 
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leennoss over their technical work, ite character and 
instructive nature appealing greatly to them. The 
corps is recruited largely from students of Cambridge 
University, Reyal School of Mines, the Central Technical 
College, and engineering ' colleges; also from men 
actually employed in electrical works. The corps has 
several sub-stetions in different parts of the country, at 
which members can receive technical instruction. Week- 
end classes are held at headquarters, for which the country 
members come up to town. The chief outlying stations 
are at Cambridge, Winchester, Chelmsford, Loughborough, 
and Woolwich. Mr. Horneby has just presented the corps 
with a 1-h.p. engine, which it is intended the men shall 
take apart and build up for themselves, so that they may 
know all the inner workings of an oil-engine. This year 
very successful night manœuvres were held at Wimbledon 
Common and Hampetead Heath, the portable search-light 
projectors used by the corps at the front being called into 
service. Under the command of Colonel Crompton, 
C.B., the future of the Mectrical Engineers looks very 
promising е 

Turkino Test.—The Electrical World of New York 
gives some particulars of an elaborate test of a Westing- 
house-Parsons 400-kw. steam turbine at the works of the 
Westioghouse Machine Company, East Pittsburg. The 
condensed water was measured at intervals of 10 minutes, 
and the brake horse power was determined by means of a 
water dynamometer of the Froude type. The duration of 
the tests was two hours for the full load test with 100deg. 
superheat, and one hour for most of the other teste, a few 
being of shorter duration. The accompany table gives 
the results of the principal test. 


| Over- Full Medium Low 
шана Уш load. load. load. load. 
Revotations per minute 3,481 3,545 5,585 3, 602 
Throttle gauge pressure 155 154 156 156 
V. m 26:87 26:84 26:80 26:90 
Ratip of mated load ......... 1:26 102 O77 0°42 
Steam per brake h. p. hour... 13°63 13°91 14:48 16:06 
Superheat, 100deg. F. 
Revolutions per minute...... 3,457 3,546 3,580 3,588 
gauge pressure... 150 156 154 153 
Veeuum ........................ 27:10 27:06 2710 2710 
Ratio of rated load ......... 1:51 102 077 041 
Steam рег break h.p. hour... 12:07 1241 12:88 14:62 
Superheat, 180deg. 
Revolutions per minute...... 3,477 3,542 — — 
Throttle gauge pressure. 151 154 —  — 
aeuum mn iiis 27 9710 — — 
Ratio of rated lead 1:52 102 — — 
Steam per brake h. p. hour . 1117 1145 — — 


Teste were also made to determine the variation of the 
speed of the turbine at different loads. This variation in 
the test with steam superheated to 100deg. F. was 2:5 per 
eent. below speed at rated load, for 31 per cent. overload, 
the figures for 77 per cent. load and 41 per cent. load being 
‘9 end 12 per oent. below rated speed respectively. In 
the test with dry steam the variations were 1:8 below 
normal for 20 per cent. overload ; 1:60 per cent. above for 
42 per cent. load, and 5:4 per cent. above for friction load. 
An economy of 1 per cent. for every 10deg. of superheat 
between the limits employed in the tests is shown by some 
curves contained in the report. The report calculates the 
thermal efficiency of the turbine tested for the several 
different conditions of operation. Since the thermal 
efficiency of a reciprocating steam-engine is usually 
referred to indicated horse-power, and as the tests of the 
turbine were in terms of brake horse-power, in order to 
have а common basis for comparison it was assumed that 
the friction of a reciprocating engine is 6 per cent. On 
this basis of internal steam  horse-power, the thermal 


efficiency for dry steam is given as 17°22 per cent., for 
100deg. superheat 18°43 per cent., and for 180deg. super- 
heat 19:45 per cent. 

New Seuth Wales Electrical Asseciation.— We 
have received а copy of the Proceedings of the above associs- 
tion, in which the presidential address delivered by Mr. 
J. R. Woodruffe-Gardam appears. This was read in Sydney 
on April 8. In it the practice of other presidents is 
followed in that a general review of electrical engineering 
progress is given ; but the points which most interest us 
are those which relate to local matters. For instance, the 
president says that the City Councils electric lighting 
supply will be commenced in August or September next. 
It will be remembered that the Sydney municipal system 
will compete with those of the electric lighting companies, 
which already have five stations in the city with an aggre- 
gate plant capacity of 1,085 kw. The president prophesied 
in his address last year that the plant then being laid down 
by the City Council would be inadequate to meet the 
demands of the inhabitants. This prophesy has been 
justified by the demand for supply, and more plant has. 
been ordered. The supply is offered to consumers in five 
different forms, and, as the president says, he will be & 
hard customer to please who cannot find one to suit his 
tastes—he may have 240 or 480 volts continuous-current, 
240 or 415 volts single-phase, and 415 volts three-phase. 
The president lamente that the voltages selected by the 
council for the continuous-current supply were not 250 and 
460 volte, as used in Melbourne, and in the majority of 
cases in England, so that the confusing number of voltages 
for which apparatus must be stocked in the Commonwealth 
might have been avoided. Some amusing remarks are 
made on the maximum demand system of supply, and the 
opinion is expressed that it will not be profitable until the 
plant is well loaded. This shows that the Sydney authorities 
are well advised, and that they are not hampered by the 
Bermondsey clause, now on its death-bed. Amongst the 
comments is a quotation that the advantage of the 
maximum demand system is that “it is better for a 
customer to complain of what he does not understand 
than of what he does understand.” Turning to the 
tramways, the statement is made that they are now practi- 
cally all converted from steam to electric traction, only 
15 miles remaining to be electrified. The increase in 
popularity of the system during conversion has been 
remarkable. In order to supply the increased amount of 
energy required in consequence of the larger traffic, a steam 
turbo-alternator set of 1,875-kw. capacity has been ordered, 
which will bring the total capacity of the plant at Ultimo 
up to nearly 10,000 kw. In another part of the address 
the success of electric lifts in Sydney is commented upon. 
The results show that with electricity at 4d. per unit, they 
are from 60 to 80 per cent. cheaper that hydraulic lifts, so 
that when energy is obtainable from the Corporation mains 
at 2d. per unit, as will be the case in August or September, 
hydraulic power will be hopelessly handicapped. The 
president was accorded a hearty vote of thanks for his 
excellent address. 

Books Received.—The Gresham Publishing Company, 
of 34, Southampton-street, Strand, W.C., have forwarded 
to us vol. ШЇ. of Modern Electrice Practice," edited by 
Prof. Magnus Maclean. This, as our readers knew from 
previous issues, із a joint production in which no lese than 
36 different expert authors collaberate. Thus, in the present 
volume there are two sections, the first deals with electric 
lighting and power distribution, which às again divided 
into five sub-sections. These ere respectively, “ Distribution 
and Transmission of Electric Energy," by W. B. Esson ; 
“Eleetric Lighting and Wiring,” by W. W. Lackie; 
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“Electric Fittings,” by G. Byng and V. Zingler; Aro 
Lamps,” by Е. Biliotti; and “ Incandescent Lamps," by 
C. J. Robertson. The other section, No. 3, deals with 
electric tramways, but only contains information on 
„Naila, by John R. Wignall, and Rail Bonding,” by 
Victor Watlington. This subject will be contiaued in the 
next volume. The information contained on the distribu- 
tion and transmission of. electrical energy is exceedingly 
clear, as is to be expected from the pen of its author. It 
gives a large amount of information on extra high-tension 
transmission, which is quite new in this country. The 
author also goes into the cost both of generating and 
supply, and with the saving to be expected from the 
adoption of electrical power under various situations. The 
whole volume is quite up to the high standard set by 
the two previous volumes, and this publication should 
find its place on the bookshelf of every electrical engineer. 
We have received from Messrs. Charles Griffin and Co., of 
Exeter-street, Strand, the tenth revised edition of the 
Elementary Manual on Steam and the Steam-Engine," by 
Prof. Andrew Jamieson. The book in its previous editions 
bas been a great suocess, and the additions now made bring 
it up to date. Amongst these are descriptions of thermo- 
electric pyrometere; the latest type of steam-engine indi- 
eator; the 1902 piston and connecting rods for the London 
County Council tramway power station engines; the con- 
densing plant for the Glasgow tramway power station ; and 
the latest steam-turbines, which are now vieing with 
reciprocating engines for a first place as prime movers, not 
only for the fastest vessele, but also for large electrical 
generators. The Transactions of the American Institute of 
Electrical Engineers, issued in May this year, has just 
reached us. In this valuable discussions on various high- 
pressure transmission papers are contained, which dis- 
cussions have been previously summarised in our columns. 
The American Institute continues the excellent practice of 
publishing papers well in advance. Thus, this volume 
reached us with advance copies of papers read at the 
Chicago Congress on the 21st and 22nd inst, three 
days before the commencement of that meeting. We 
are sure that this practice is of great assistance in 
promoting discussion. ‘Electric Motors" by H. М. 
Hobart. (London: Whittaker and Co. 128. 6d.) Mr. 
Hobart’s treatise on the theory and construction of electric 
motors, which we stated a few weeks ago would be 
characterised by considerable departure from conventional 
methods, has just made its appearance. We hope to deal 
more fully with this interesting volume in a future issue. 
“Electric Flashes" by A. T. M. Johnson. (London: 
Everett and Co. 2s. 6d.) This volume contains a highly- 
interesting exposition of various wireless telegraphy and 
telephony systems. We have received a copy of the 
"Special Bulletin" of the Cape Town (International) 
Industrial Exhibition, which commences in November. 
This brochure contains some instructive details relative to 
the commercial progress of South Africa, besides a descrip- 
tion of the scope of the exhibition, and is excellently 
illustrated. Ву way of a souvenir of the opening of the 
Neepsend generating station, the Sheffield Corporation 
electric supply department has issued a beautifully-illus- 
trated volume containing a complete description of the 
Corporation works. 


The Electrical Congress.—The number of papers 
which have now been promised for the International 
Congress at St. Louis exceeds 160. Efforts are being 
made to secure the manuscripts of as many of the papers 
as possible in advance, so that copies may be printed for 
distribution at the congress. We have already published 
the programmes for Sections A, B, and C, and we now 


give those for Sections D and E. Of the former, 
which deals with power transmission, Mr. C. F. Soott 
is the chairman and Dr. Louis Bell is the  secre- 
tary. The papers, with their authors, are as follows: 
“ Electrical Transmission Plants in Switzerland," by Sig. 
E. Bignami; Conditions Conducive to Economy in Motor 
Design," by Н. M. Hobart; Transmission of Alternating- 
Currents over Lines Possessing Capacity,” by Mons. 
Maurice Leblanc; ‘Utilisation of Hydraulic Powers in 
Italy,” by Prof. G. Mengarini; High-Potential Long- 
Distance Transmission and Control,” by F. G. Baum; 
“The Tower System of Line Construction,” by F. О. 
Blackwell; The Use of Aluminium as an Electrical Con- 
ductor,” by Н. W. Buck; “ High-Tension Insulators,” by 
V. С. Converse; “Line Construction and Insulation for 
High Tensions,” by М. Н. Gerry, jun.; “Вау Counties 
Transmission System,” by L. M. Hancock; “Some Practieal 
Experiences in the Operation of many Power Houses in 
Parallel, by К. L. Hayward; Long Distance Power 
Transmission,” by J. F. Kelly and A. C. Bunker ; Trans- 
mission and Distribution Problems Peculiar to the Single- 
Phase Railway System,” by P. M. Lincoln; The Maximum 
Distance to which Power can be Economically Trans- 
mitted,” by R. D. Mershon; “Pioneer Work of the 
Telluride Power Company,” by P. N. Nunn; “The High- 
Tension Transformer in Long-Distance Power Transmis- 
sion,” by J. S, Peck; “American Practice in High-Tension,” 
by Dr. F. A. C. Perrine (representing National Electric 
Light Association); and “Theory of Single-Phase Motors,” 
by Dr. C. P. Steinmetz (representing American Institu- 
tion of Electrical Engineers). Section E, which deals with 
electric light and distribution, will be presided over by Mr. 
J. W. Lieb, jun., the secretary being Mr. G. S. Dunn. The 
papers and authors are as follows: ''Impregnated Aro 
Light Carbons,” by Prof. André Blondel; “Single-Phase 
Motors" by Herr Max Déri; “Rates for Electricity 
Supply," by Herr E. de Fodor; “ Insulating Materials in 
High-Tension Cables, by Sig. Ing. E. Jona; Upon a 
Means for Compensating the Series Connection of Induc- 
tion Motors,” by Prof. W. Kübler; Storage Batteries,” 
by Herr Karl Roderbourg ; “ Commercial Limits of Electric 
Transmission, with Special Reference to Lighting Service," 
by Sig. Ing. Guido Semenza ; The Superiority of the Alter- 
nating Current for Distribution in Large Cities,” by Dr. G. 
Stern; Measurements of the Energy of Light and Heat 
Radiation from Electric Light Sources," by Dr. W. Wedding ; 
“ Recent Improvements in Electrolytic Meters," by Arthur 
Wright; The Testing of Alternating-Current Generators,” 
by B. A. Behrend; “Protection and Control of Large 
Light-Tension Distribution Systems," by George Eastman 
(representing Nat. Elec. Light Assoc); Rotary Con- 
verters and Motor-Generators in Connection with the 
Transformation of High-Tension Alternating to Low- 
Tension Street Current,” by W. C. L. Eglin (representing 
Assoc. Edison Illum. Cos.) ; “The Effect of Steam-Turbines 
on Central Station Practice,” by W. L. R. Emmet; 
“Underground Electrical Construction,” by Louis A. 
Ferguson (representing Assoc. Edison Шот. Cos.) ; 
"Storage Batteries as an Adjanct to Central Station 
Equipment,” by Gerhard Goettling (representing Assoc. 
Edison Illum. Cos); American Meter Practice,” by 
G. Ross Green (representing Nat. Elec. Light Assoc.); 
“ Metering Efficiency on Customers’ Premises,” by Caryl D. 
Haskins; *'*Steam-Turbines" by Francis Hodgkinson ; 
“Incandescent Lamps, by John W. Howell ; “ Distributing 
Systems from the Standpoint of Theory and Practice,” by 
Philip Torchio; and “The Selection of a Distribating 
System for a Large City," by W. F. White. The 
subject to be dealt with by Prof. S P. Thompson will 
be announced later, 
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THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 
Twelfth Annual Meeting. — Cassel. 
[FROM OUR SPECIAL CORRESPONDENT. | 
Providence seems to have marked the annual meeting of 


the Verband Deutscher Elektrotechniker for special favour. 
Certainly not within my recollection has there occurred 
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narrow and tortuous, while recent extensions, on the other 
hand, pay tribute to German progress in municipal 
organisation. For its size Cassel is rich in works of art 
and antiquities, some notable collections being contained in 
its several galleries and museums. Moreover, it enjoys 
close proximity to the Royal Palace, Wilhelmshóhe, being, 
for that reason, what is locally termed a Konigliche 
Residenzstadt, a distinction, it is true, not at all uncommon 


Royal Palace, Wilhelmshohe. 


aught to prove the contrary, and having made common lot 
with the Verband at such times for years past, I may claim 
to speak with some authority. It is now my pleasure to 
record the success of the Cassel meeting, which commenced 
on Thursday, June 23, and was concluded оп the following 
Sunday. | 

Casse] is & midland town, possessing some 100,000 
inhabitants. It is situated on the Fulda—a tributary of 
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in Germany. Of some historical interest is the fact that 
Napoleon III. was held prisoner in the palace from Sept. b, 
1870, to March 19, 1871. Far more noteworthy, however, 
than the palace itself are its unique surroundings. A 
fantastic building surmounted with a gigantic statue of 
Hercules stands at а commanding elevation in the back- 
ground. Cascades from the front of this building to 
the lower level make the whole an imposing spectacle. 


Lowenburg, Wilhelmshohe. 


the better-known Weser—being the southernmost point 
Open to navigation by ships from Bremen. Further, it is 
а junction point for no less than six railway lines. I 
cannot claim an intimate acquaintance with the town itself, 
not having visited it prior to the occasion in question. Like 
in most German towns, the contrast between the old and 
modern parts is very striking. Some of the houses by the 
river struck me as being especially quaint, and the streets 


Besides these cascades Wilhelmshóhe can boast some 
magnificent waterfalls, in whose development art has 
assisted nature. The beauty of the waterfalls and 
general charm of the park surrounding the palace 
defy adequate description. Suffice it to say that the 
present development of the estate dates from its 
possession by Landgrafen Karl, 1670-1730. A visit to 
Wilbelmshöhe and the associated attractions was, of course, 
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included in the eon arranged for the meeting. The 
Germans are adepts at combining business with pleasure 
without detracting from either. But since I have so often 
dwelt upon their methods of distraction, details of this 
visit may well be omitted here, as also of the Begrüszung 
der Festteilnehmer on the opening day, and the Gartenfest 
im Wilhelmshöhe on Saturday evening. 

Business proper was commenced on Friday morning, but 
having regard to the central situation of Cassel the meeting 
was, perhaps, not so large аз might have been expected, 
under 200 members reporting themselves. The President, 
Herr Geb. Baurat Dr. Ulbricht, of Dresden, opened the 
proceedings with a brief address. Assurance of the heart 
welcome of the meeting in Cassel having been express 
by the Government deputy, Se Exzellenz Herr Ober 
präsident von Windheim, Herr Oberbürgermeister Müller, 
and others, Mr. Gisbert Карр, in his capacity of general 
secretary to the Verband, then presented his annual report, 
which was of unusual length and interest, mentionin 
among other things that the committee entrusted with 
the question of standardising system and voltage on 
board ship had carried out the wishes of the Verband 
in ea to consulting with the English Engineer- 


3 2 
Nr li 
VIN 
T 


ШШ 


Сав абез, Wilhelm: hohe. 


ing Standards Committee, with a view to obtaining 
uniform practice. As depated by their committee, he (Mr. 
Kapp) had attended a meeting of the English committee 
and submitted their proposals. He found English engi- 
neers, representing commercial interests, were ready to 
adopt these proposals, but the Royal Navy Department had 
decided, for the present, to adhere to the direct-current 
system of generation at 100 volts (againat the Verband’s 
proposal of 110 volts), and possibly later to adopt a 
pressure of 220 or 230 volts. German experts on the 
installation of electrical plant on board ship regarded the 
higher voltages as dangerous ; but as the Royal Navy did 
not contemplate any immediate change they were соп. 
cerned for the time being, at any rate, with only the two 
pressures—viz., 100 volts and 110 volts. Their committee 
bad decided in favour of the latter, and a motion to adopt 
this pressure as the standard for ship installations would be 
submitted to the meeting by Herr Schulthes. 

The committee on hysterisis had yiven their attention to 
the question of ageing, which at one time excited so much 
concern in scientific circles. He thonght, however, that 
the meeting would be convinced by the report to be pre- 
sented by the chairman of the committee that the method 
now adopted in manufacturing iron plates for electrical 
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urposes left no cause for further anxiety on this account. 
he question of the systematic inepection of electrical 
installations was discussed at a council meeting of the 
Verband in Kiel so far back as 1900, the view then obtain- 
ing being that it lay in the intereste of the German elec- 
trical industry to establish such control as would ensure 
the general observance of the practice prescribed by the 
Verband. At that time, however, the Government were 
not forthcoming with any definite proposals, and the dis- 
cussion was of a purely academic character. But the 
question had been invested with fresh importance by the 
introduction of a Government Bill dealing with the cost of 
testing and supervising electrical installations. The council 
had therefore deputed the chairman of the Safety Rules 
Committee and himself (Mr. Kapp) to submit a petition to 
the XII. Committee of the Abgeordnetenhauses, in which 
petition it was requested that (1) the Safety Rules should 
be adopted as basis for the proposed supervision, and (2) 
that the supervision itself should not be by police officials, 
ie ractical electrical engineers. 
ө 
statistics relating to accidents through electricity. Appli- 


cations had been made to 16 unions and 35 firms for ful! 
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iuformation concerning any accidents through electricity 
which had come to their knowledge. The purpose of these 
enquiries was, in the first place, to ascertain what altera- 
tions, if any, could be made in the Safety Rules, so as to 
ensure better protection to persons. So far only 13 replies 
had been received, so that the statistics were far from being 
complete. Nevertheless, the figurea obtained justified th: 
conclusion that in comparison with the enormous use of 
electrical energy for power purposes in Germany, the 
number of accidents was extremely low. The 13 reports 
gave particulars of 45 cases of personal injury in all, dating 
from 1892 to the present time. Of these cases 9 were 
fatal, 12 resulted in serious injuries, while about half (24) 
were slight. In five instances the cause was attributed to 
faulty installation, the injured woikmen’s own negligence 
being given in regard to the majority. From the official 
atatistics for Westphalia, placed at tho dispossl of the 
Verband by Prof. Dr. Rascb, it appeared tbat between 
1895 and 1900 the cases of personal injuries directly 
attributable to electricity were as follows: slight injuries, 
25; serious injuries, 5; killed, 23—total, 53. Defective 
installation was given as the cause in 10 instances. 

Some doubt had been raised in medical circles as to the 
suitableness of the directions published by the Verband 


uncil had requested him (Mr. Kapp) to obtain 
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some five years ago for first aid in the case of electric 
shock. The Council had consequently decided to entrust 
some members of the medical profession with the examina- 
tion of these directions with the object in view of deter- 
mining whether they still satisfied requirements in the light 
of present knowledge, and if not, what alterations should be 
introduced. 

The report incidentally stated that the membership 
of the Verband had increased by 163 members during 
the past year, numbering now a total of 35,521, while the 
finances were in an equally healthy condition; also tbat 
the official organ of the Verband —i. e., the Elektrotechnische 
Zeitschrift, had a weekly circulation of 8,400 copies at the 
end of 1903. 

I have purposely omitted to mention some portions of 
Mr. Kapps interesting report, since it is my intention to 
deal in greater detail with certain of the items mentioned 
later on. Enough has already been said, however, to 
indicate the thoroughness with which the Verband are 
pursuing their policy in the general interest of the electrical 
industry in Germany. 

STANDARDS FOR THE USE OF ELECTRICITY ON SHIPS. 

In due course Herr Schulthes submitted the Корен 
regarding the use of electricity on ships, which had been 
referred to by Mr. Kapp in his report. The chief recom- 
mendation, as already explained, was to adopt direct current 
at a line pressure of 110 volts as the standard for use on 
shipboard, while at the same time employing the two-wire 
system of distribution. Several pertinent reasons had 

ided the committee in their choice of direct current. 

irect-current motors were at present the most suitable for 
use on board ships by reason of the better control which 
they enabled as compared with other types. In regard to 
danger from shocks, direct current was less to be feared 
than alternating current of the same effective potential. The 
navy was already dependent on direct current for its search- 
lights. A uniform system for warships and the mercantile 
marine was not only in the interest of navigation, but also 
in that of the electrical industry. The distributing cables 
for polyphase currents, which at present only came into 
question for power purposes, were less accessible to inspec- 
tion, and since the three conductors must be made into a 
cable in order to reduce the self-induction, it became a 
difficult matter to lay it to large motors due to its section. 
Moreover, branch circuits were difficult to connect. The 
demand for electricity in the mercantile marine was princi- 
pally for lighting. The advantages hitherto claimed for 
alternating current in that the compass was not affected 
thereby had little weight, since this trouble could be avoided 
with direct current by giving proper attention to the laying 
of the cables and to the construction and erection of the 
motors. 

As regarded the adoption of 110 volts, this pressure was 
also usual on land, lamps, motors, and apparatus for this 
tension being, therefore, available. Moreover, this voltage 
represented a value up to which experience had shown it 
was safe to go without hesitation, bearing in mind the 
difficulty of efficiently insulating conductors on board ships. 

It remains to add in connection with these standards 
that the recommendations of the committee were unani- 
mously approved by the meeting. 


EXHIBITION OF NOVELTIES. 

An exhibition of electrical novelties is generally to be 
found within the immediate neighbourhood of the Verband’s 
place of meeting. This occasion proved no exception to 
the rule, although the number of exhibits was far less than 
usual. Deserving of special mention is the Siva arc lamp, 
which may be described as the midget of midgets. A 
feature of the lamp. which is likely to greatly assist its 
sale consists in that it is made to connect to a lamp 
holder of the Edison screw pattern such as is used in 
Germany. For that matter there is no reason why it 
should not be adapted equally well for attaching to 
а bayonet socket holder. The lamp is made for direct 
eurrent in two sizes. The lesser of these consumes 
one ampere at 110 volts, while yielding a mean hemi- 
spherical candle-power of 150 ; it will burn 10 hours. On 
the other hand, the larger size takes 34 amperes at 110 
volte, yielding a mean hemispherical candle-power of 600, 


and burning 20 hours. The line resistance is enclosed in 
the lamp, the hood of which is corrugated (as shown in the 
accompanying illustration), so as to radiate the heat gene- 
rated. Another advantage of the lamp is that there need 
be no waste of carbon, since the remnant of the upper carbon 
can be used up in the lower holder. Four lamps were on 
view, two of each size. They were giving a beautiful 
white light, and burning with great steadiness. I under- 
stood the lamps were recently exhibited in Berlin, where 
orders for over 300 were quickly taken. In Cassel, orders 
for about 50 lamps had been secured up to the time of my 
visit. Apart from the convenience which it offers for fixin 

the price of this lamp is all in its favour, being in the case o 
the smaller size £1 and in that of the larger size £1. 10s. 


Siva Arc Lamp. 


The makers are Messrs. Ehrick and Graetz, Berlin So. 36. 
Among the other exhibits I noticed one by the well-known 
firm of Mix and Genest, which included some lever 
switches with porcelain bases and handles. They looked 
very nice and clean mounted on a switchboard, and no 
doubt possessed very high insulation resistance, but what 
about mechanical strength? It had never occurred to me 
that porcelain was a suitable material for a switch lever, and 
I still have my doubts upon the point despite its application 
for the purpose in this case. 


(To be continued. ) 


LIFE OF INCANDESCENT LAMPS. 
BY С, A. В, GARRETT. 


The curves given in this paper were obtained recently 
in a series of tests of incandescent lamps under ordinary 
working conditions in the Electrical Laboratory, University 
College, Nottingham. The results obtained, though not 
entirely new, were so striking as to appear to deserve 
attention. Eight lamps in all were used, two being selected 
from each of four well-known makers, These were joined 
up on а base-board connected to the ordinary Corporation 
lighting mains. They were then run night and day con- 
tinuously, and the maximum candle-power measured at a 
fixed hour every day by means of a photometer. All 
the lamps were thus compared every day with a sepa- 
rate incandescent lamp (Standard A). Now, the absolute 
candle-power of a lamp depends on the pressure at which 
the lamp is being run; but it was found at first by a 
separate series of experiments on all the lampe that the 
fractional variation in candle-power due to change in 
pressure, within the limits of the experimente, was the 
same for these lamps. Then, since the lamp under test is 
on the same circuit and at thesame preseure as Standard А, 
its candle-power relative to А can be determined. Stan- 
dard А was compared occasionally with а second Standard B, 
kept for reference. Finally, the absolute candle-power was 
found by comparison with a pentane standard lamp. 

The pressure of 209 volts, which seemed to fairly repre- 
sent the average pressure of the supply, was taken as 
standard; the real pressure was constantly varying, but 
we waited until it came to 209 volts before any readings 
of current were taken. The current taken by each lamp 
wag measured every day. Thus, at any time, we know 
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the power absorbed by every lamp, and the amount of 
illumination given by it. As the lamps were made for 
200-volt circuits, it is obvious that they were very greatly 
over - run, yet it is an interesting fact that not one of the 
eight lamps was “burnt out whilst running 1, 500 hours, 
after which no further measurements were taken. The 
lampe of the different makers, nominally of the same candle- 
power, did not agree with each other, but those of the same 
maker agreed much more closely. This justifies us in taking 
a mean of the two lamps in each case as representing a 
given make of lamp. 
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Fie. 1. 


The curves given in Fig. 1 show how the candle-power 
of the lamps changes with time. The curve represents the 
mean of the two lamps in each case. Nominally, they were 
all 16 c.p. when run at 200 volts. It will be seen that at 
first they gave at 209 volts values of candle-power ranging 
from 20 с.р. to 24 c.p. Then we have a rapid rise in candle- 
power in every case during а period varying from 20 to 
50 hours, when the maximum is passed, and а rapid fall 
sete in. This continues for 300 or 400 hours, and after- 
wards the fall becomes more gradual, though still fairly 
rapid. At the point К in curve P,, after 750 hours, a 
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sudden change took place in one of the lampe; its candle- 
power fell to a much smaller value, though it continued to 
burn to the end. It might have been thought that the 
lamps of lower candle-power had been made specially to 
stand more than 200 volts, and consequently would not 
fall so rapidly as the others. This at first sight seems 
to be correct, as the curves get closer together as 
time on. Оп further examination, however, this 
is not confirmed ; for instance, take the ratio of the 
ordinates of Q +S at 100 hours and 1,500 hours, they are 
1:27 and 1:44 respectively, so that Q has increased its 
cod over S, instead of decreasing. 

his is shown more clearly in Fig. 2. The ordinates 


give the inverse of efficiency, for they show the power 
required for a given light. the rapid rise in candle-power 
during the first 20-50 hours, shown in Fig. 1, accounts for 
the first part of the curve, the efficiency gets better—.c., 
the power absorbed per candle decreases. The part K L of 
P, (Fig. 1) is easily recognised at M N, a sudden rise in 
power absorbed per candle. Although the power absorbed 
by any lamp decreases continuously as time goes on (owin 

to the increase in resistance of the Jamp) the rapi 

diminution in candle-power more than makes up for this, 
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and, whereas the lamp at first takes three watts per candle, 


after 1,500 hours it takes six watts per candle. The 
superior lasting powers of the Q lamp are very plainly 
shown on the diagram, confirming the facts deduced from 


Fig. 1. 

Fig. 5 contains three curves, all referring to the Q lamp. 
The first is the candle-power curve of Fig. 1, from this we 
can obtain the number of candle-hours obtained by runnin 
the lamp f hours. This is given by the area encl 
between axes of co-ordinates, tbe curve, and the ordinate 
at z-í. The second curve gives power absorbed by the 
oa at any time; a similar area on this curve gives the 
total cost of power used in the given time; if we add to 
this an area, C D (shaded), representing the cost of the 
lamp, we have the whole coat of lighting. Finally, dividing 
the whole cost for time, /, by the number of candle hours 
obtained, we get the cost per candle-hour of the light which 
has been obtained. By calculating this for all values of /, 
we construct the third curve of Fig. 3. In order to under- 
stand the meaning of this curve, take as an example the 
point Z (100 hours, 1s. 01d.). This means that if we discard 
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each lamp after burning 100 hours and replace it by a new 
one, every 1,000 candle-hours costs us 1s. 01d. The curve 
has a minimum at 400 hours, showing that if we wish to 
work most efficiently we must replace each lamp after 
burning 400 hours. If, on the other hand, as observed by 
Prof. Fleming, we can do with less light, it is obviously 
cheaper to burn the lamp until it breaks, both on account 
of the cost of & new lamp, and also of the fact that 
an old lamp uses lees power than a new one. Several 
experimenters have recommended thst the lamps be 
discarded when their candle power has fallen to 70 

г cent. of the original value. In the case con- 
sidered here, to secure maximum efficiency we discard the 


10 


lamp after 400 hours, at which stage the candle-power has 
fallen to 77 per cent. of the maximum value attained. 

Hitherto, in practice, the cheaper plan seems to have 
been generally adopted, burning the lamp either until it 
breaks or until the candle-power has fallen very low. Note 
that in these tests, after 1,500 hours burning, the candle- 
power has fallen off to 50 per cent. of the maximum value, 
though the lamps did not appear to be seriously blackened. 
Curve 3 of Fig. 3 is repeated in Fig. 4, together with 
similar curves for the other lamps. P + Q lamps run very 
close, P being a little better if the lamps are discarded 
early, while Q shows better lasting qualities. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Ninth Annual Convention. 


This convention at Derby was opened un Wednesday 
last by the Mayor (Councillor C. Boam), who extended a 
hearty welcome to the members. He said the association 
bad honoured Derby by electing Mr. Wilmshurst as ite 
president. They respected him highly in Derby, and were 
gratified to find that his fellow members did so also. 

Alderman BUTTERWORTH, the chairman of the Electric 
Light Committee, also welcomed the association, and 
referred to the hospitality which had been extended by the 
adjoining towns of Nottingham and Sheffield. 

Mr. WILMHURST, on behalf of the Municipal Electrical 
Association, thanked the two speakers for their kind words. 
He then read the following address : 


Presidential Address. 


BY T. P. WILMSHURST, BOROUGH ELECTRICAL ENGINEER, 
DERBY. 


At the commencement of our ninth annual convention it 
is with great pleasure that I am able to congratulate you 
on the continued growth in numbers and importance of our 
association. When our first president, Mr. Arthur Wright, 
addressed you, he referred to the fact that our members 
controlled undertakings with a capital outlay amounting 
to £4,000,000. Within eight short years this has risen to 
£25,000,000, and, including the tramway undertakings with 
which many of us are connected, it may be safely said that 
our members control an industry with a capital of nearly 
£40,000,000. 

Before going further, however, I muet refer to the 
grievous loss which we, and, in fact, the whole profession, 
sustained by the sudden death at an early age of Mr. Quin. 
For several years he served on our Council; his opinions 
always commanded respect, and his abilities were such that 
all who knew him prophesied for him a brilliant career. 

When reviewing the influences which affect for good or 
evil the undertakings we control, the attitude of Parliament 
and parliamentary committees cannot fail to have a great 
interest for us, since anything tending to unreasonable 
restriction cannot fail to have an adverse influence on our 
prospects. One cannot, therefore, view without a certain 
amount of uneasiness the want of continuity of policy in 
parliamentary committees. I will give you one or two 
instances. The Committee of the House of Commons 
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which sat in 1900, under the chairmanship of Sir James 
Kitson, to consider the question of power schemes gene- 
rally, laid down the following principle: “А local authority 
which undertakes and is prepared to give а full and 
ample supply of electrical energy for all purposes to 
consumers within its district ought not, without its 
consent, to be required to give facilities for the supply 
within its district of electrical energy by other undertakers. 
But if a local authority is unable or unwilling to provide 
on reazonable terms and within a reasonable time a full 
and adequate supply of electrical energy for any purpose 
to any company or person applying for same within ite 
district, such company or person should be at liberty after 
notice to the local authority to obtain their supply from 
other authorised undertakers, and the local authority 
should be required to give all necessary facilities for this 
purpose.” In other words, peaceable possession was to be 
given in return for good behaviour. This principle was 
adopted, and in consequence all important towns having 
electric supplies were excluded from the many power 
schemes which were promoted during the next two or 
three years. It was therefore a considerable surprise to 
us when another parliamentary committeo reversed this 
principle and allowed the city of Bristol to be included 
within the area of a power company. In this case at any 
rate there was no question of an inadequate or defective 
supply being furnished by the Bristol Corporation ; in fact 
considerable expense had been incurred in providing special 
arrangements for the supply of electric power for local 
industries. 

Another instance is the insertion in a Bill of the famous— 
or infamous—Bermondsey clause, which might have been 
invented with the object of strangling an industry in its 
early days, while in other Bills the clause has been refused ; 
allied to this is the Willesden clause, which will be fresh in 
the minds of many of you. Yet another instance is the 
electrolysis clause which has been inserted in a number of 
tramway Bille, while in other cases we have been refused 
this clause, but instead have been told to comfort ourselves 
with the assurance that we are amply. protected by the 
existing Board of Trade regulations. The recent decision 
of a parliamentary committee to t to a company powers 
to run over the lines of the Newcastle Corporation tram- 
ways is a new departure, which if confirmed by parliament 
will have far-reaching results. Another novel decision 
recently given is the case of a certain corporation, which in 
promoting an Omnibus Bill sought aud obtained power to 
give a supply of electricity to a number of villages within 
its sphere of influence with the consent of the local autho- 
rities controlling this village. The proviso was inserted, 
however, that the consent of the corporation should not be 
required in the event of a certain power company also 
wishing to supply these villages. 

I have said enough to show how injurious to us may 
be the effect of this unfortunate want of continuity of 
policy. We often hear the complaint that Parliament is 
overloaded with minor details, and that the consideration 
of purely local matters could better be left to certain 
decentralised bodies to deal with. A little consideration 
shows that this would prove an aggravation of rathor 
than a panacea for our troubles. Obviously these troubles 
arise from the fact that similar questions involving the 
same principles are dealt with by several different parlia- 
mentary committees, the members of which may hold 
widely divergent views on such questions as municipal 
trading. The only remedy that I can see is to delegate 
matters involving the same questions of principle to one 
committee or to a body of commissioners similar to that 
which adjudicates on light railway schemes, or by con- 
ferring wider powers on the Board of Trade. 

We have been accused in some quarters and occasionally 
in the technical Press of looking on the power companies 
as our natural enemies. This view is entirely wrong, and 
somewhat unjust to us as engineers. We all recognise 
that power companies have a distinct sphere of utility 
in supplying the large and small industries outside the 
reach of the local municipal or company supply, and in 
giving tho benefits of an electric supply to small towns 
which hesitate to lay down their own plant. I do not 
say for a moment that we welcome their competition in 
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our towns—if we did we should probably not be believed— 
but what we most strongly object to is their attempting 
to obtain terms and exemptions which we are denied 
under the Electric Lighting Acts and our provisional orders. 
For instance, Section 19 of the Electric Lighting Act, 
1882, provides that the undertaker shall supply anyone 
who demands a supply, subject only to certain very limited 
safeguards ; the power companies are, however (or seek to 
to be), relieved of this obligation. In other words, while 
we are compelled to take the rough with the smooth, the 
power companies seek only the plums. Again, in a number 
of power schemes which [ have had occasion to examine 
within the last few years, the promoters have made com- 
parisons of the cost to the consumer under their scheme 
with the cost of the municipal supply, invariably to the dis- 
advantage of the latter. Cross-examination, however, has 
usually brought out the fact that while the municipal 
supply is given at a pressure suitable for immediate use, in 
the rival scheme it is proposed to give the consumer a 
supply at 5,000 to 10,000 volts, leaving on him the onus of 
providing his reducing and converting machinery. This 
comparison is as unfair as a comparison of the cost per ton 
of a finished article with that of the raw material from 
which it was made. 

The growth of our business, as shown in the periodical 
returns which are available, is very satisfactory. It is 
advisable, however, to remember the great progress which 
is also being made by our competitors. In recent years 
the business has received an enormous impetus from 
the introduction of the Welsbach mantle, and it would be 
folly on our part to disregard their experionce. Rather 
let us see if the methods they adopt cannot also be adopted 
with benefit to ourselves. When the old flat-flame burner 
was in general use the burner was of the simplest possible 
character and if kept clean would last an indefinite time 
without attention. The old order, however, changed with 
the extended use of the Welsbach mantle. This gradually 
deteriorates with use, and has to be replaced at more or 
less frequent intervals. Neglect of this results in discredit 
being thrown on the supply. Gas engineers have not been 
slow to see that for the credit of their undertakings some 
sort of supervision of the consumers’ fittings is to the 
interest of both buyer and seller. We find, therefore, an 
increasing tendency for arrangements to be made whereby, 
for a small payment, a pericdical inspection is given. 

Now, the position of the incandescent electric lamp is 
analogous to that of the mantle. It is a device requiring 
technical knowledge in its selection, so that lamps of 
reasonably high efficiency and long life may be used. Yet 
how many of our consumers consider life and efficiency 
before first cost when purchasing? The result is, inefficient 
lamps are used and are allowed to burn beyond the 
“scrapping point,” and heavy bills follow; the supply is 
blamed as not being so good as it used to be," and 
strained relations arise between our consumers and our- 
selves. I believe, therefore, that if we wish to continue 
and increase our rate of progress, the following suggestions 
are worthy of consideration : (1) the periodical renewal of 
consumers’ lamps free or on easy terme; (2) the periodical 
inspection of consumers’ lamps in sifu; or (3) the free 
testing of and reporting on consumers’ lamps. 1 am aware 
there are deeply rooted objections to the first two courses. 
Many engineers (and their consumers) shrink from 
organised domiciliary visits and from interference of any 
sort beyond the meter. Another objection often urged is 
that we do not purvey light, but electrical energy, and 
consequently it is no concern of ours how that energy 


is used. 

Though I have no sympathy with the principle of the 
municipality undertaking wiring or interfering with the 
legitimate business of the local contractor, I believe that 
only good can result from our selling lamps of good 
efficiency at the lowest possible price. The opponents of 
municipal trading will, 1 think, admit that this is germane 
to the business of electricity supply, and Parliament has 
recognised this by permitting in many local Acts the clause 
authorising us to “sell, let on hire, and otherwise deal 
with electric lampe, etc.” Personally, I am strongly in 
favour of the policy of testing free of charge all ре 
which the consumer likes to send us: the expense to us is 
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very small and there should be no difficulty in i 
for the tests to be carried out during the night і t or 
some other convenient time. 

We are handicapped in the pushing of our business by 
the fact that our capital charges are so -— as compared 
with our revenue. This is, I believe, largely due to the 
want of а cheaper and more efficient method of storage. 
As a matter of fact, the average percentage of our revenue 
to capital only amounts to 10 per cent., as compared with 
24 per cent. of gas undertakings. It is a sign of promise 
for the future, however, that the increasing use of power 
during the hours of daylight is helping towards the solution 
of the problem of this small percentage. This, however, 
should be sold at the lowest possible price, and, if necessary, 
encouraged by letting out the motors on hire, The progress 
of power supply in many of our towns is so marked that I 
believe it is having, and will have, a distinct influence in 
those towns which wish to retain old and attract new 
industries. Just as in foreign countries we find new and 
thriving trades settling round the sources of cheap water 
power, во I believe the best industrial inducement we can 
offer to the manufacturers to settle within our boundaries 
will be the offer of cheap electric power. In our own town 
of Derby the progress of power supply has been most 
encouraging. Five years ago we gave a supply to 20 motors 
aggregating 70 kw. At the present time we have a total 
of 250 motors aggregating 1,300 kw. connected to our 
single-phase mains, while the percentage of units sold for 
power to total units sold amounts to 30 per cent. 

Allied to the foregoing is the vexed question of the 
proper apportionment of charges for energy for tram- 
ways between the two committees interested. Many 
membera of tramways committees who have usually 
not had the opportunity of studying the considera- 
tions which underlie the costs of production, fail to see 
why they should be asked to pay say 14d. to 2d. per unit, 
while smaller consumers of energy for industrial purposes 
only pay say 1d. to 14d. per unit. А little consideration 
shows that there are at least two good reasons why this is 
so. The cost of producing electrical energy is independent 
of the purpose to which that energy is applied, and it 
depends chiefly on the rate of production; in other 
words, on the load factor. Now, experience shows, con- 
trary, perhaps, to what one would expect, that, as a rule, 
a motor load has a higher load factor than a tramway 
load; quite frequently it is 10 to 15 per cent. higher, 
owing partly to the fact that the traction plant ruuniog 
has to be larger than the actual load. 

The second consideration is that in the case of the 
traction supply the energy must be taken from a separate 
plant to that supplying the lighting, and also a separate 
and distinct switchgear and set of mains must be pro- 
vided, whereas the motor load is taken from the same 
machinery and mains as is supplying the lighting. For 
towns of moderate size I look to the battery and 
reversible booster as an important factor in reducing 
tramway costs. Ї do not, however, wish to trench 
further on the question, as you will have on Friday an 
opportunity of fully discussing it. 

Ín our endeavour to improve our costs of production I 
often think that we do not sufficiently consider the import- 
ance of the item, rent, rates, and taxes.” From the fact 
that we have no band in fixing the amount of our assess- 
ments, we are rather apt to dismiss the question of these 
charges as being unimportant, or, at any rate, as a burden 
to be borne with resignation, and as engineers we often 
know very little of the methods on which our assessment 
is based. I think this question of the equitable assessment 
of electricity works is one which our association might profit- 
ably take up in the near future. То illustrate its import- 
ance, I need only say that reference to the columns of the 
Electrical Times shows that in five towns the rating is heavier 
than the coal bill, while in 20 towns it is over half the 
amount of the coal bill. It is only natural that in those 
towns where the rating of the works is low the engineer 
does not look too closely into whether the basis of his 
assessment is equitable, provided the amount of money 
which he has to contributo is reasonable. 

There is a somewhat extraordinary divergence of practice 
in the methods adopted by the various rating authorities. 
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In some towns it depends solely on the caprice of the 
assessment expert; in some an amount is arbitrarily fixed 
for a few years until it is seen what development takes 
place ; in others it is based on the capital expended, while 
in others again it is based on the total horse-power installed. 
The result of such discordance is that this item in our cost- 
sheets varies from ‘02d. per unit sold in one town to ‘7d. in 
another, and this can hardly be due to variation to this 
extent in the amount of the rates. The generally гебор- 
nised custom seems to be to treat the undortakers as an 
“hypothetical tenant,” deducting the working expenses 
from the gross pas n and making certain allowances for 
atock in band, working capital, and depreciation. As to 
whether this is the fairest method I fear I am not com- 
petent to express an opinion, but if we could bring about 
greater uniformity in this matter, and so help some of our 
undertakings who are groaning under unduly heavy rating 
burdens, we should be worthily fulfilling one of the primary 
objects for which our association was formed. 

n conclusion, I would make an earnest appeal to all our 
members to do what in them lies to support the work 
of the Engineering Standards Committees. By more rigid 
adherence to standard designs and by judicious stifling of 
that natural desire for originality which smoulders in the 
breast of every well-regulated engineer, we shall be making 
an important step in the reduction of our capital expendi- 
ture. I fear you will have found this address somewhat 
tedious by comparison with those of my predecessors in the 
chair, but I feel that the points alluded to are of some 
importance to us in the conduct of our concerns. I am glad 
to think that the papers to be read at this convention are of 
an eminently practical character, and I venture to hope that 
your visit to the Midlands will not be without proft and 
pleasure to you all. 


A cordial vote of thanks, proposed by Dr. PANTON (of 
Bolton) and seconded by Alderman PEARSON (of Bristol), 
was given to the president. The seconder quite agreed 
with the remarks as to the vacillating decisions obtained 
from parliamentary committees. He thought that the 
results of spinning a coin by the two leading barristers 
would give about equal justice as the decision arrived at 
by the parliamentary committee after a fortnight’s work. 

The following paper was then read : 


Commercial Practicability of Electric Traction by 
Surface Contacts. 


BY C. E. C. SHAWFIELD, A. M. I. E. E., M. I. MECH.E, BOROUGH 
ELECTRICAL AND TRAMWAY ENGINEER, WOLVERHAMPTON. 


Many municipalities contemplating the adoption of electric 
traction are making enquiries into the merits of that most abused 
of all methods of electric tractlon—namely, the surface-contact 
system. As the author has had charge during the past 24 years 
of the only surface-contact system of electric traction in com- 
mercial operation in Great Britain, he has ventured to place 
some of his experiences and the conclusions he has deduced 
therefrom on record, in the hope that they may be of interest 
to the members of this association, and that they may give rise 
to an interesting discussion. It is not the intention of the 
author to discuss in this paper the respective merits or demerits 
of the various contact systems now on the market, but rather to 
make certain comparisons between the overhead system, which 
is so universally adopted in this country, and the surface- 
contacb system which has been under the control of the 
author at Wolverhampton. The surface-contact system in 
operation at Wolverhampton vas first introduced into 
England by the Lorain Steel Company of America, who had 
еши experimented with the system at Washington. 

t was first brought before the notice of the Wolverhampton 
Tramways Committee in March, 1901, and after lengthy 
negotiations a contract was entered into between the Corpora- 
tion and the Lorain Steel Company by which the latter were to 
equip about 114 miles of single track with their surface-contaot 
system, and allow the Corporation to operate the lines so 
equipped for а period of 12 months. It was a condition of the 
contract that if the system proved itself a commercial success 
during the period of experimental operation, the Corporation 
were to take over and pay for the same at an agreed upon rate, 
but if it failed to prove itself safe and reliable and commercially 
successful, the Lorain Steel Company were to remove their 
apparatus and bear the whole cost of the experiment. The 12 
months’ experimental operation terminated on April 17, 1903, 
and although there was a great deal of difference of opinion in 
the Town Council as to the advisability of retaining the system, 
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it was eventually decided on Sept. 11, by a large majority, that 
the system should be accepted. Shortly afterwards it was 
decided to prooeed with the reconstruotion of existing routes 
operated by horse traction and the construction of new routes, 
amounting in all to an additional seven miles of single track, 
and the Council decided that these extensions should also be 
equipped with the Lorain surface-contact system. About five 
miles of these extensions have already been completed, and it 
is expected that the remainder will be finished very shortly. 
The design and general arrangement of the Lorain surface- 
contact system has already been fully described and illustrated 
in the technical Press, and is probably well known to the majority 
of the members of this association, and therefore the author does 
not propose in his paper to give any technical description of the 
system itself, but hopes to have samples of the various parts and 
large scale drawings at the meeting for the inspection of members, 
and for the better illustration of certain points raised in this paper. 
In comparing the respective merits of the overhead system and 
the surface-contact system, the author proposes to do so from 
the following standpoints— namely: (1) safety to human beings 
and animals ; (2) reliability of operation ; (5) cost of operation 
and maintenanoe ; (4) cost of installation ; (5) disfigarement of 
streets and obstruction to traffic. 


SAFETY. 


In any eleotrical or mechanical system, probably the most 
important point to be considered is the море the general 
pu lic, and it is doubtless the appreciation of this fact that has 
ed the legislature to impose stringent tions and condi- 
tions upon the use of electricity for the purpose of tramway 
operation. In comparing the respective advantages from the 
point of view of safety of the overhead system and the surface- 
contact system, it is evident that only one source of danger 
need be seriously considered —namely, that of electric shock— 
as practically all other risks are common to all systems of 
electric traction. In the case of surface-contact systems it is 
evident that the only portion of the apparatus exposed to the 
public from which a shock could, under any possible conditions, 
be obtained is the metal stud in the oentre of the track, and 
that this can only become or remain alive (except when it is 
covered by a car) in the event of some failure of, or defect in, 
or damage to the mechanism which operates it. The actual 
value of this risk may best be estimated in the light of actual 
experience, and the author has therefore analysed the reoords 
of defective boxes during the past 12 months, and has extracted 
therefrom the following particulars. 


TABLE I.—Defective Boxes Found Daring 12 Months Ending 
March 31, 1904. 


Caps damaged by 
short-circuit. 


Total. 


Moisture in granite 
basin e 


E.M.F. above earth, as shown on Weston voltmeter. 


Volts Volts Volts Volts Volts Volts 
10 to 49 50 to 500 10 to 49 50 to 500 10 to 49 50 to 500 
10 14 0 1 10 15* 
14 23 0 2 14 25* 
12 6 2 0 14 6* 
10 11 2 2 12 13* 
46 54 4 5 50 59 


Average per mile of eingle track per annum, 10. 


It will be seen from the foregoing table that a total of 109 
boxes were found more or less alive during the 12 months in 
question, 59 of which were alive at an E.M.F. of over 50 and 
under 500 volts. The author has divided the live boxes into 
two sections--namely, those under and those over 50 volts— 
as he has found by experiment that ic is quite impossible for 
any person or animal to feel the slightest sensation of shock 
from a box which gives a reading of 50 volts or under, and it 
is only in rare cases that anything approaching а shock can be 


‘obtained from a box which gives a reading of less than 100 


volte. It will be noticed that out of the total of 109 defective 
boxes, in nine cases the trouble was due to moisture in the 
granite basin—that is, to the accumulation of water on the 
surface of the granite basin under the dope, which formed a 
leakage path to the top plate. This may be said to be due in 
every case to carelessness in fixing in the first instance, sufficient 
care not having been taken to see that the interior of the 
granite basin was thoroughly clean and well brushed over with 
a coating of hot dope before the remainder of the dope was 
poured in. The remaining 100 defective boxes were the result 
of damage done to the interior of the cups by heavy and 
repeated short-circuits. These short-cirouits are caused by 
pieces of scrap iron which are picked up by the magnet 
system and come in contact at the same time with the collecting 
skate and with a cross-rail at junctions and turnouts. The 


effect of a number of short-circuits on any one cup 1s that 
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the interior of the top half of cup becomes burnt and charred, 
and thus loses its insulating properties ; consequently the top 

pas or stud becomes alive at an E. M.F. which may be anything 
rom a few volts up to nearly the full line pressure. 

In this connection it is interesting to note that recent experl- 
ments made by the author show that the degree of damage to 
the cup in the event of а short-cirouit entirely depends upon 
the time element of the circuit breaker controlling the main 
feeder. When the traction switchboard was installed at the 
power station, the possibility of the adoption of a surface- 
contact system had not been considered by the Tramways Com- 
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mittee, and the cirouit breakers for the tramway feeders were 
specially designed to give a comparatively slow break, with the 
object of preventing the rise of pressure which is frequently 
caused by the sudden rupture of an inductive circult. Ехре- 
rience has shown, however, that this is the very worst type of 
apperatus that could have been selected for use with the surface- 
contact system, as it allows the heavy ourrent due to a short- 
circuit to flow for a sutticient length of time to give rise to 
a oonsiderable amount of arcing or flashing between the 


1 б » Ros E 2 
Section of Track with Magnets and Contact Shoe shown above. 


carbon contacts inside the cup, resulting in the charring of 
the latter, and sometimes in the fusion of the popper ribbon. The 
author is now replacing the original circuit breakers with others 
of a new type which give a more rapid break with magnetic 
blow out, and as a result of experiment he has found that with 
the circuit breaker set to operate at 600 amperes the tramway 
‘bus bars may be short-circuited a large number of times in 
rapid succession through the contact making mechanism of the 
cup without the latter receiving any appreciable damage, and 
he has every reason to believe that this alteration in the type of 


~ 


Overhead Trollev 


Diagram of Magnetjc Circuits. 


circuit breaker will very greatly reduce the number of defective 
boxes in the future. It will be observed that instances of defec- 
tive boxes due to short circuits are more frequent in the summer 
than in the winter months, the reason for this being that light 
of iron or steel are more easily picked up by the magnet. 
when the track is dry and dusty than when it is covered with 
wet and sticky mud. | 
The presence of a metallic stud in the street surface electri- 
cally charged ай a pressure of 500 volta above earth would at 
firet sight appear to constitute a grave source of danger, but the 
author would point out that in speaking of a stud being alive at 
500 volts it does not necessarily imply that the stud is capable 
of transmitting a dangerous shock to any animal or person 


stepping thereon; as an actual matter of fact this is by no 
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Longitudinal Section of Track and Motor Truck. 


means the case, as, owing to the comparatively high resistance 
of the conducting path formed by the charring of the interlor 
of the cup, the quantity of current that can pass is exceedingly 
small, and in many cases the readings obtained from the same 
„live stud by different voltmeters will vary enormously, а 
difference of one or two hundred volts being by no means 
uncommon, this variation being simply due to the difference in 
Interna] resistanoe of the respective voltmeters. In only one 
instance has the shock received from a live stud been 
attended with serlous results, and this occurred on Feb. 17, 
1904, when a sheep and a dog were electrocuted through 


treading on a faulty box on the Tettenhall-road route. This 
accident was the result of a curious combination of oondl- 


-tions, the absence of any one of which would probably have 


prevented its occurrence. In the first place, the box had been 
improperly fixed, the vulosbeston cup was cracked, and the 
space around it was not properly sealed with dope> A car 
passing over the box picked up a large piece of scrap iron, 
causing a heavy short-cirouit, which completed the fracture of 
the vuloabeston cup and separated the top half from the bottom. 
Secondly, owing to а heavy snowfall the track in the vicinity 
had been salted, and at that particular spot was more or lees 
covered with a fairly atrong solution of brine. Owing to the 
absence of the proper seal of dope, this brine found its way into 
the interior of the cup, establishing а low-resistanoe connection 
between the live lower contact and the top plate, and causing 
the top plate to booome alive at p line pe 
Lastly, the animals to which the accident happened been 


Section of Contacte, showing Distribution of Magnetic Lines of Fotce, 


travelling for some considerable distance along the salted track 
and their feet were saturated with brine solution, thus greatly 
reducing the resistance of their bodies to the passage of an 


electric current. Immediately after the accident to the sheep 
and the dog, and before any warning could be given, a horse 
attached to a butcher’s cart stepped on the same box and was 
brought down by the shock. It got up again immediately, 
however, and when examined shortly afterwards by a veterinary 
surgeon was reported as being none the worse for its adventure. 
As a result of actual experiments the author is inclined to 
believe that horses, in spite of the fact that they are shod with 
metal shoes, are much less sensitive to a shock sustained by 
stepping on a charged metallic substance than to а shock 
нл б, from а live conductor falling on them from above. 
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Several instances have occurred of horses stepping on boxes, 
which when tested with a Weston voltmeter gave readings of 
500 volts and over, and although in the majority of cases the 
animals were brought down, in no case was there any resulting 
injury from the shock. The author has on more than one 
occasion watched a pedestrian step on a box which he has 
known to be alive at а pressure of 500 volts, as recorded by 
a Weston voltmeter, but in ali cases the individual was appa- 
rently quite unaware of the fact. The comparative harmlessness 
of the shock received. from studs ‘‘alive” at the apparently 


thereof injured by a shock received from a tramway pole in the 
centre of the atreet, isa grim illustration of the fact that the 
dangers of the overhead system are by no means confined to 
falling trolley wires or charged telegraph wires. 

On a large percentage of the tramway systems of this count 
centre-pole or side-pole bracket-arm construction is largely used, 
and in accordance with the usual practice the poles are erected 
in concrete. It is well known that under certain conditions 
which may frequently occur in practice, these poles are virtually 
insulated from the general mass of the earth, and can, there- 


Longitudinal) and Transverse Sections of Contact Box. 


high pressure of 500 volts is, of course, due to the comparatively 
high resistance of the charred surface of thé vulcabeston cup, 
and to the fact that there is never under any conditions of 
breakdown or defect any metallic connection between the top 
plate and the supply main. 

In the case of the overhead system it is evident that there is 
risk of electric shock from any one of three causes—namely, a 
fallen trolley wire ; а fallen telephone, telegraph, span, or guard 


wire ; a pole which has become alive tbrough the failure of the 
insulators. Wolverhampton is situated in the midst of a net- 
work of tramways, all of which are operated on the overhead 
trolley system, and, judging by the frequent occurrence of acci- 
dents due to one of the three causes mentioned above, the 
author is of the opinion that the risk of electric shock from one 
of these causes is at least as great as that arising from the 
occurrence of a live stud. The recent accident in a Midland 
town, whereby three horses were killed and the man in charge 


Photograph of the Component Parts of the Lorain Magnetic Switch and Street Contact. 


fore become charged at a high potential relatively to the earth. 
When it is considered that in a very large number of cases 
siogle insulation only is used between the trolley wire and the 
bracket arm, it is evident that failure of the straight line insu- 
lator which supports the trolley wire —elther from mechanical 
stress or other canse—may result in a pole becoming “ alive’ 
at an E. M. F. of anything up to 500 volts, and prove a source 
of very serious danger to human beings and animals in the 
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vicinity. It is evident, moreover, that the failure of an insu- 
lator under the conditlons named would not be easily detected 
under ordinary service conditions, and there would be nothing 
to indicate the fact that anything was wrong until an accident 
had ocourred. That instances of falling trolley wires and live“ 
tramway poles do occur with startling frequency in many dis- 
tricts where tramways are operated on the overhead system 
is undoubtedly true, and that these mishaps are not more 
frequently attended by injury to human beings or animals 
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TABLE IL—OCAR MILES LOST DUE TO DEFECTS IN ELEOTRIOAL EQUIPMENT OF TRAOK AND OARS. 


> 


Total car miles} ———Oar miles lost due to faults in Lorain denm, 


А Total car Total car s 
Quarter ending. single track lost 10,000; Lorain car | Lorain To 10,000 
j in ко en run. miles lost. miles run. equipment. equipment. Total. miles , 

June 30, 1903 ............... 11 130,663 177 12-7 43 a 43 
Bept. 30, 1905. 11 131,805 172 150 39 = 39 
Dec. 51. 1905 ............... 11 192,576 147 12:0 38 27 65 
March 31, 1904 11 191,434 948 20.4 26 = 25 

Total. ͥͥ a 515,378 744 14-4 146 27 178 


appears to the author to be largely due to the beneficent inter- 
position of Providence. It must be remembered, moreover, 
that а shock received from a falling trolley wire or a live tele- 
phone wire is of necessity infinitely more dangerous than any 
shock which can be received from stepping on a live stud, as 
in the former case the shock is generally transmitted through 
the most sensitive part of the body, and there is much greater 
risk of the live substance coming in contact with bare flesh. 
In proof of this contention it is only necessary to refer to the 
files of the daily Press, from which it will be found that in 
nearly, if not quite, every instance where a shock has been 
received under these conditions, it has proved fatal in the case 
of animals, and has always been attended with serious and 
sometimes fatal resulta in the case of human beings. In con- 
clusion, so far as the question of safety із concerned, the author 
is of opinion that the balance of advantage lies with a well 
designed and carefully installed surface-contact system. 


RELIABILITY OF OPERATION. 


Of almost equal importance to the question of the safety of 
the public is that of reliability of operation, and no aystem of 
eleotric traction will ever have the alightest chance of success 
unless it сап be regarded as thoroughly reliable under all ооп- 
ditions of service. Owing to the entire absence of any statistical 
information regarding the number of journeys lost through 
defects in or failures of tha overhead electrical equipment on 
tramways where the overhead system is adopted, it is very 
difficult to institute anything like a comparison between the 
overhead system and the surface-contact system во far as 
reliability of operation is concerned. From the very com- 
menoement of the operation of the tramway system in Wolver- 
hampton the author has kept minute records of every dela 
that occurred on any route and the cause thereof, together with 
the number of journeys lost by the cars affected by such delay 
or stoppage. 
15 minutes on any one route, the mileage lost is reckoned as 
the total mileage that would have been run by each car affected 
by the delay during the period that the stoppage occurred. The 
accompanying Table II. shows the total mileage lost due to 
faults in the electrical equipment of the Wolverhampton tram- 
ways during the 12 months ending March 31, 1904. Out of a 
total of 178 car miles lost due to defects in the Lorain surface- 
contact equipment during the period .covered by the above 
table, it will be seen that only 27 are debited against the track 
equipment. These were due to the following causes: three 
car miles were lost owing to a delay arising from an improperly 
soldered joint in a cable terminal, the remaining 24 miles being 
lost owing to a top plate situated very close to a cross rail being 
permanently earthed thereto by a piece of iron wedged between 
the plate and the rail, it being about 20 minutes before the 
source of the trouble was discovered. One hundred and forty- 
six car miles lost due to defecte in the car equipment may be 
classified as follows : 


TABLE III.— Details of Miles Lost Due to Faults in Lorain Car 


Equipment. 

June September December March Total 

quarter. quarter. quarter. quarter. ^99 

Earthed magnets 22 ...... 2l uos 160 20 — 79 
Buckled skates ...... 10 T ui ОО uie Os йн 40 
Battery fault B: тана Өх ees ES. 17 
Other causes ......... 3. 5 2. — J 10 

43 89 88 26 


It will be seen that during the period in question the total 
number of car miles lost due to defects in the electrical equip- 
ment of both cars and track averaged 34 car miles out of 
every 10,000 car miles run, and having regard to the fact that 
during the months of February and March there were frequent 
and heavy snowfalls, the author is of the opinion that this 


constitutes a record of regularity and service which it is difficult. 


to sur 

In considering the car miles lost due to the Lorain-car equip- 
ment, it must be remembered that the defects which were the 
cause of the delays have a parallel in the case of the overhead 
system in respect of broken and damaged trolley wheels and 
trolley poles, and in the earthing of the cables inside the trolley 
в rd. The first heavy snowstorm since the system has 


hus, if an accident occirs causing a delay of 
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been in operation occurred on Feb. 17, 1904, when about 6in. 
level fall of snow occurred in the early hours of the morning, 
The el -driven snow s was at onoe put into 
service and the lines were kept olear without difficulty, and no 
delay of any kind occurred. It is noteworthy that although the 
snowfall in the surrounding districts, operated on the overhead 
trolley system, was not quite so severe as it was at Wolver- 
hampton, yet considerable difficulty was experienced, especially 
in the early morning, in maintaining a regular service. Owing 
to an abnormal rainfall in the early part of September certain 
routes were flooded, and at one point the track was submerged 
for a considerable distanoe to a depth of nearly 2ft. No trouble, 
however, was experienced as regards the running of the oars, 
and no defects developed in the car equipments, in spite of the 
soaking to which they had been subjected. 

In considering the respective liabilities to breakdown of the 
rival systems, it should be borne in mind that in the case of the 
surface-contact system as installed at Wolverhampton, any 
accident or breakdown can only affect. one, or, in very rare 
cases, two boxes, and the momentum of the car is sufficient to 
enable it to coast over the short length of track thus disabled. 
Further, any faulty box can be removed and replaced by a new 
one in an average time of 15 minutes, without any interruption 
of service. It may in effect be said that the surface-contact 
system 1s equivalent to an underground trolley wire divided 
into 106. sections, each of which is independent of the rest, 
and may be removed and replaced without interference with 
the efficient operation of the remainder. It is in this respect 
that the surface-contact system has, in the author’s opinion, a 
distinct advan over the overhead system, inasmuch as wizh 
the latter an accident of апу Kind to the overhead equipment 
usually means the putting out of service temporarily from n 
quarter of & mile to a mile of route, and a total cessation of 
traffic along the section affected for a more or less lengthy 
perlod. Another e ne in which the surface-contaot system 
possesses a marked advantage over the overhead system is that 
the conductors are free to devote the whole of their time to the 
collection of fares and to looking after the convenience and 
comfort of passengers. In nearly all of the tramway systems at 
present in operation in this country a considerable proportion 
of the conductor’s time is occupied in nursing the trolley pole 
through frogs and crossings or round awkward curves oo the 
overhead equipment, but in spite of the care which is taken 
in this respect, interruptions of service are frequently caused 
through.the trolley pole jamping and displacing a portion of 
the overhead equipment. Similarly also, no reversal of the 
collecting apparatus is required when changing the direction of 
running of acar, whether at a terminus or elsewhere on the 
line, and consequently there is no risk of an accident occurring 
through үе шан or carelessness on the part of the motor- 
man or conductor. 

One of the most attractive features of the surfase-contaot 
system ag installed at Wolverhampton is that it is virtually 
** fool proof,” inasmuch as it is practically beyond the power of 
the motorman to inflict damage thereon by careless or inoom- 
petent handling of his car, and in this respect it possesses an 
advantage which is not shared by any other system of electric 
traction. Asa result of the 24 years’ experience the author 
has had of the operation of а surface-contact system, he 
believes that for reliability of operation it has many and note- 
worthy advantages over either the overhead trolley system. or 
the conduit system. / 

Cost oF OPERATION AND MAINTENANCE. 

This question must always be a determining factor in the 
choice of a system of electric traction, as under the present 
régime of municipal control, with its attendant low fares and 
high wages, it is becoming an increasingly difficult matter’ in 
many cases to maintain a tramway system as a paying concern, 
and consequently it is of great importance that the system of 
traction adopted should be one that will require the minimum 
annual expenditure to maintain it in a safe and efficient working 
condition. It must be admitted at the outset that from the 
point of view of cheapness of operation and maintenance, no 
system of electrical traction can rival the overhead trolley 
system. The following statement shows the expenditure on 
the maintenance of the Lorain surface oontact system at 
Wolverhampton during the 12 months ending March 51, 1904. 
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Taste IV.—Repeirs and Maintenance Oosts of Lorain System for 
12 Months ending March 31, 1904. 


Track Equipment. 
Oost per Oost 
Total cost. | ш of por oat 
o track. mile, 
Repairs and maintenance of cups xs 

and top plates. . . ОНИЕ И £125 5 5 .. 11:5 ... 058d. 
Raising top plates... .. . . . . . . . . 5 19 2 0:5 ... 002d. 
aneous repairs ............. ~ 12 21 .. 11 .. 10065. 
Inspection and testing of track... 94 15 6.  8'6 ... 0444. 
£238 2 2 £21:6 114. 

Car Equipment. 

Cost 
| Total cost. саг per per car 
| | annum. mile. 
Repairs and maintenance of 

magnet вувіев..................... 272 15 2 .. £3 "033d. 
Repairs: and maintenance of 
switches and batteries, includ- 
ing Charging ........................ 20 8 4 0:8 ‘009d. 
Repairs and maintenance of 
collecting skates .................. 115 11 8 4°7 "053d. 
Inspection and adjustment of 
magnet systems and collecting 
skates ................ —Á— 4 102 1511 .. 42 0474. 
2311 2 1 «...£129 ... 1444. 


The expenditure under the heading of track equipment the 
author considers to be very reasonable, and is of opinion that it 
will bear comparison with the cost of maintenanoe of any similar 
length of overhead equipment running in a busy manufacturing 
town. The whole of the work of inspection and testing of the 
electrical equipment of the track, the removal and replacement 
of faulty boxes, and the execution of all repairs of every kind 
required in connection with the maintenance of the electrical 
equipment of the 15 miles of single track is performed by two 
men, who are paid wages of 528. and 28s. per week respectively. 
‘The working day of approximately 17 hours 1s divided into two 
shifte, so that there is only one man on duty atatime. Every 
box is teated once a week, and the boxes in the vicinity of 
points and crossings and other special track work where there 
is a liability to short-circuits are tested daily. During the 
period covered by the foregoing statement of costs, the average 
time required to test about 11 miles of single track was 
10 hours, the apparatus used for testing consisting of a portable 
Weston voltmeter slung round the neck of the operator, the 
flexible leads from the voltmeter being attached to terminals on 
a pair of walking sticks, one of which was placed on the box 
to be tested and the other on the rall. As this method of 
testing proved to be a slow process, the operator not being able 
to cover more than about one mile of single track per hour, the 
author has deviscd an arrangement by which a light trolley 
carrying a contact akate сап be towed behind any car in service, 
and by this means every box on about 15 miles of track can be 
tested in 2 hours. It is expected that this will result in a con- 
siderable reduction in the expenditure on inspection and testing 
of the track. The expenditure on the inspection and main- 
tenance of the car equipment has been rather heavy, the items 
relating to the magnet systems and batteries being, in the 
author's opinion, abnormal, and considerably in excess of what 
may be expected in the future. It is impossible to obtain 
reliable figures as to the cost of inspection and maintenance of 
the trolley wheels, trolley poles, and standards in the саве of the 
overhead system, as records apparently are not kept separately 
of the expenditure incurred in these respects, but it is probable 
that the car equipment of the overhead system can be more 
'cheaply maintained than that of а surface-contact system. 

One of the most serious disadvantages of the surface-contaot, 
system is the increased consumption of electrical energy 
involved. The additional quantity. required varies according 
to the type of surface-contact system adopted, but with practi- 
cally every type of system there are three causes which mast 
involve additional current consumption, and these are as 
follows: firstly, the energy required to operate the circuit 
closing mechanism of the track equipment; secondly, the 
additional energy necessary for the propulsion of the cars owing 
to the extra weight of the special apparatus carried on the car ; 
thirdly, the surface leakage from box to rail over the paving 
under gach car on the track. Of the above-mentioned sources 
of power waste, the first two only need be seriously considered, 
as in the case of the third the amount of energy wasted by 
surface leakage is so small as to be negligible. 


(To be continued.) 


TWINCEN Юомеѕтіс TELEPHONES.—The Berliner Telephone 
Manufacturing Company, 200, Upper Thames-street, London, 
E. C. (fifth edition), gives illustrated particulars and prices of 
accessories for domestic telephones, bells, hand-combina- 
tions, portable telephones, switchboard accessories, etc. 


WIRELESS TELEGRAPHY IN WAR. 


We publish, by apecial permission of the editor of the 
Times, the following extract from a private letter received 
by mail from their operator at the wireless telegraphy 
station at Wei-hai-wei : 


De Forest Wireless Station, Wei- hai - wei, 
North Obins, April 10, 1904. 

I have delayed writing until I could give definite statement about 
the work. Owing to the movements of the boat we did not have an 
opportunity to get a good test-out until last night. 

fore saying more I will relieve your mind. One- hundred and fifty 
miles both ways in calm weather and 125 at other times will be good 
enough, don't you think? That was the result of the test last night, 
first test, and [ am sure it will stand good. In rough weather the 
boat rolls, shakes, and jars so badly that Brown can't hear me beyond 
126 miles. 

The troubles and snags I've been up against on other jobs fade to a 
mere shade compared to this. Placed as we are, in an out-of-the-way 
corner, where ic is well nigh impos.ible to get anything done, it doesn't 
take much to put you in a bad hole in this work. A few more jobe like 
this and I'd begin to sprout grey haire . . . that’s no dream. 

Perhaps the importance of our mission and the fact that all eyes were 
upon ue, as it were, spurred us on. The country is full of wireless, and 
we are showing 'em a thing or two. 

I can't begin to tell you all the trouble we had. Anyway it would : 
make poor reading, and I don't know that I care to rehearse it either. 

The topmasts fitted on the boat at Shanghai went down the first 
night out. On our arrival here there were a few old junk masts 
lying on the ground, no houses for us, nothing even started. It took 
several weeks to raise a mess of rotten wood about 170ft. high. The 
country hereabout, by ро way, is almost devoid of timber, and it is 

d of pol 


very hard to get any е. 

Several of our cases were 7 damaged on the trip, mostly the 
Secor stuff, and that gave us a lot of trouble. The engine-houses 
fared worst, and small parts on engine were broken and bent in bad 
shape. The bright gentleman who packed the engine oil put the tins 
in & box and diove nails through them. About half the oil, rather, 
nearly all in some cans, had leaked out when we unpacked. That 
damaged engine gave me the time of my life, but I y mastered it, 
and now it is doing its part all right. 

While the Haimum was coaling in Japan another topmast was 
fitted up, but only one, so that we can only run wires straight np and 
not across from mast to mast, They didn’t seem to want to go to the 
trouble of two topmasts, so we get along with one. 

Owing to the peculiar circumstances in erecting the pole, the shacks 
were not built until the pole was up, and of course, with Ohinese to 
build the shacks, that in itself was a big job. А Ohinaman works 
half an hour, and then sits down and smokes for a quarter of an hour. 
If there are 20 on a job, five will be working and the others squat 
around smoking and loeking оо. At the time the shacks were built 
it was the Ohinese New Year, which lasts from one to three weeks. 
It was very difficult to get ang of them to work, and those who did 
went their own gait or not at all, 

Although the putting up of the poles and the houses took several 
weeks, the correspondents seemed to have an idea our part would take 
no time at all, and as soon as their part was finished were in a t 
hurry. You said in your memo., Stations must be working within 
three weeks." | 

Including nearly, or the best part of 54 days’ work on engine and 
ло: we equipped the shore station in six days, and шр the 

t in one day completely. We didn’t twiddle our thumbe much 
that week. - 

Nine days after we began to work the pole blew down, and another 
week was required to repair it. During that week I strung up two 
wires about 80ft. high, and we worked that 60 miles, losing no time on 
our work. 

There is an almost continuous succession of high winds here, and 
my antenna: have been carried away three or four times. 

On the boat we are grounded to the hull, and have a four-wire 
antenna a little less than 100ft. bigh. | 

With the repaired pole on the shore station we havea scant 150ft. 
of antenna. The site is on the top of a cliff, about 150ft. above the 
sea, with a rocky hill sloping sharply up to one side, rising higher than 
the pole. I forgot to mention that we are оп an island lj by two 
miles in area, а mass of rocky hills rising several hundred feet above 
sea-level. The site we have is the best procurable on the island— 
Liukungtao—and there is no suitable site on the mainland within four 
or five miles of the office. a 

I am going to have several photos taken, and will forward them 
within two weeks. 

Ав I said before, the country is full of wireless, and we have an 
amount of competition ; not in Press work, however. All the British 
warships, from the third-class cruisers up, are equipped with Marooni, 
about 24 in all; nearly all the Japs have wireless eqnipment; the 
Russian ships are equipped, end several German vessels. One or 
another of them can be heard any time, day or night. The Japs are 
particularly numerous, and we are at it all the time. 

We laugh at them, for we have struck some good points in tuning, 
which settle them very nicely. On the boat, when receiving our stuff, 
two of the four wires are grounded directly, which gives best results. 
Any resistance between those wires and the ground weakens the 
signals, If we want to hear the Japs call, disconnecting ground wire 
entirely from syntoniser of the receiver brings them in strong, while 
ү! е ground wire on, as in recciving our stuff, the Japs come very 
faintly. 

On the shore station it is different. Three wires are best in receiving 
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up to 100 miles, with the other two wires free, at which time the Japs 
came in weakest. By grounding the other two wires the Japs come in 
very strong and our stuff weakest. Above 100 miles опг staff comes 
best with two wires grounded directly. That, of course, allows others 
to come in, but they are not strong enough to prevent my reading 
i So far that tuning is best, and certainly gives very eatiefactory 
res 

There are always one or more British warships lying here, and we 
have them all wondering. The lieutenants of two torpedo boats have 
told me thay do not depend on more than 40 or 45 miles larly, 
and another says he can depend on 60 miles. The last one has 16011, 
of wire to do his 60 miles, while our boat has a scant 100ft. of wire, 
and easily covers more than double the distance. Our speed is a 
source of wonder and admiration to these British officers. I saw some 
of their tape after we got through with it, and couldn’t read a word. 


V——— 
MUNICIPAL ELECTRICAL UNDERTAKINGS. 


The Select Committee referred to in our leader in the 
last issue have formulated the following clauses in lieu of 
the Bermondsey clause: 


1. The undertakers shall, so soon as the annual statement of 
accounts of the undertakings under this order and under the 
Electric Lighting Order, 1898, has been filled up in the 
form prescribed by the Board of Trade under the Electric 
Lighting Aot, 1882, publish in a newspaper 5 the 
borough а notification that such statement of accounts beea 
filled ар, and that copies of it сап be obtained at the offices of 
the undertakers at a price not exceeding 1s. a copy, and such 
publication shall be in addition to, and not in substitution for 
any publication prescribed by the Board of Trade under the 
Electric Lighting Act, 1882. 

.2. The undertakers shall on the expiration of the third 
complete financial year after they have commenced to supply 
electrical energy under this order and on the expiration of 
third succeeding year reconsider, and if necessary revise, so far 
as is reasonably practicable, and thereafter maintain the scales 
of prices charged for electrical energy under this order and under 
the ectric Lighting Order, 1898, Tope rey во that 
no rate will be required for the purpose of defraying the future 
expenses of the said undertakings during the next three years : 
Provided, nevertheless, that (a) the prices to be charged shall 
pot exceed the maximum prices which may be charged under 
this order and the Eleotrio Lighting Order, 1898, respec- 
tively ; (b) the scales of prices so reconsidered and revised may 
be from time to time in like manner reconsidered and revised 
by the undertakers. 

3. Nothing in this section contained shall prevent the under- 
takers from entering into contracts for periods which may extend 
beyond the periods at which any revision may take place under 
the provisions of this section on special terms under special 
circumstances not applicable to ordinary consumers, but each 
such contract shall provide that the price to be charged for 
energy supplled under such contract shall either (a) be subject 
to revision ab the next triennial revision provided for in this 
section, or (b) vary in the same proportion as the prices charged 
to ordinary consumers, Provided that the undertakers shall 
not without theie consent be required to accept any price lower 
than the minimum prioe mentioned in such oontract. ; 


TRADE NOTICES AND NOVELTIES. 


A Model Cable Factory. 


Messrs. Johnson and Phillips have now completed the recent 
extensions to their cable department, and we understand that 
the new shops inolude the very latest equipment for the mahu- 
facture of dry-core telephone cables, and they are at present 
engaged on an order for the General Post Office amounting to 
some 730 miles. The whole of the new machinery is of their 
own design and manufacture, as also are all the motors and 
electric power plant used in the factory, and it is satisfactory to 
know that this latest system of driviog shows а considerable 
saving over the former method of using separate steam-engines. 
A construction and cable-laying department has now been 
organised, and is fully employed on Admiralty contracts for the 
Portsmouth and Pembroke dockysrds, as well as cable-laying 
at Handsworth, Weymoutb, Birkenhead, and Ipswich exten- 
sions. We understand that at the end of the present financial 
year the firm propose opening up а vulcanised bitumen shop 
and laying down certain wirc-drawing plant for drawing their 
own copper wire. 

Electrical Pumping Machinery for Ashington Colliery. 

We are informed that Mesers. Ernest Soott and Mountain, 
Limited, of the Close Works, Newcastle, have recently secured 
a contract from the Ashington Coa] Company, Limited, for an 
extensive installation of electrical pumping machinery for theie 
Ashington oollieries. The current will be taken in two circuits 
from the main switchboard ір the generating-room, one clrouit 


being taken down the Bothal shaft and the second circuit down 
the Carl shaft, and from the bottom of these shafts the three- 
phase current will be distributed at a pressure of 500 volts to 
the various pampa underground. From the Bothal shaft an 
existing endless - rope haulage gear will be driven by а 
50-1 b. p. electric motor, and from the same cables current will 
be taken to the five sots of pumps with a total capacity of 750 
gallons per minute against heads varying from 120ft. to 429%. 
In the Carl pit there will be two pumps at the shaft bottom 
delivering 75 gallons of drinking water per minute each 

а head of ft., and, in addition, there will be four sets of 
pumps distributed underground having a total capacity of 
650 gallons per minute, delivering against heads varying from 
150ft. to 200ft. In the relief pit a set of main shaft pumps 
will also be provided to deliver 500 gallons per minute oo 
a head of 317ft. The whole of these pumps, together with the 
electric motors, which will be of the three-phase, slip-ring, 
induction type, will be of Scott and Mountain's manufacture. 
The whole plant will be made at their works in the Close, 
Newcastle-on-Tyne. The pumps are of the firm's three-throw 
horizontal type, fitted with gunmetal rams, the pump barrels, 
valve boxes, suction and delivery branch pipes being indepen- 
dent and interchangeable. The electric motors will be of the 
three-phase, slip-ring, induction type, wound for 500 volte, and 
all motors will be complete with motor-room switchboards fitted 
with the latest type of switches and instruments. In the shafta 
the cables will be of the three-core e, armoured with 
galvanised iron wires ; and underground the in-by cables will 
also be of the three-core type, bub unarmoured but suitably 
supported. This installation, when completed, will be the 
largest three-phase electric pumping tion in the North 
of England. The same firm, we understand, have a considerable 
number of other contracts in hand for collieries, eto., including . 
Consett Iron Company, plant delivering 4, 500 gallons 
minute, against a head of S00ft.; Croxdale Oolliery, 2, 
gallona per minute, 750ft. head; Beckermet Mines, Cumber- 
land, 600 gallons per minute, 1,800ft. head ; Barton Coal Com- 
pany, three sets of pumps delivering collectively 700 gallons per 
minute, 1,600fc. head; Benwell Colliery, 300 gallons per minute, 
600ft. head, together with а large number of less important 
contracts for pumping, hauling, coal-cutting, eto. 


Catalogues. 
S. E. C. Егкствіс Motor Fans.—The Sun Electrical Company, 


Limited, 118 and 120, Oharing Oroes-roed, W. C., descriptive of 
motor fans for cooling, ventilating, exhausting, and blowing 


urposee. 
d TELEPHONES.— Telephone awitchboards, wire, insulators, fire- 
alarms, and all accessories. Ninth edition. General Electric 
Company, Limited, Queen Victoria-street, E.C. 

THe CouPLEAT CoNTROLLER.—Sturtevant Engineering Com- 
pany, Limited, 147, Queen Victoria - street, E. O. Gives 
particulars of the Sturtevant electric motor and dynamo con- 
trolling apparatus. | 

* PATRICK'S" Mrtat.—Under the above name J. С. Lyell 
and Co., Limited, 55, Victoria-street, S.W., are placing on the 
market a new alloy, as a substitute for nickel plated goods, 
which is silver-white through and through. It is claimed that 
the new metal resists most acids, and is not affected by sulphur, 
lime, salt-water, etc., and that it will easily solder and braze, 
and will take good threads. It is supplied io ingots for casting 
purposes, and also in the finished g in the form of electrical 
fittiogs, motorcar fittings, eto. 

Sarety Vatves.—J. Hopkinson and Co., Limited, Head 
Office and Works, Huddersfield (London office and depó*, 165, 
Queen Victoria-street, E.C.). This list (No. 150) has: been 
issued Jane, 1904, and fully describes and illustrates the various 
t of Hopkinson’s patent valves, spring relief valves, lever 
{же valves, and acoessories. We also note Hopkinson’s 
** metallio " cement and ** graphite" jointing material for high. 
pressure steam joints. 


‚ APPOINTMENTS VACANT. 


Switchboard Attendant, Swindon Corporation. Wages £1. 7s. 6d. 
per week, increasing £6. 10s. per annum for the first two years. 
Applications by July 5. See advertisement in former issue. 

Borough Electrical Engineer, Limerick. Salary, £160 per. 
snoum. Applications by July 4. 

Electrical and Mechanical Engineer and Draughtaman! 
speaking English, German, and French. Apply to F. L. M., Electrical 
Engineer Office. See advertisement. 

Premium Pupil, power and lighting company. See advertisement. 

Three Switchboard Attendants at 226. each per week, one 
Fireman at 20s., one Dynamo Attendant at 18s., Londonderry. 

Rolling-Stock Superintendent, London County Council Tram- 
ways чы аа Salary, 2400 per annum. Applications by 10 a.m. 
on July 16. | 

Parcels Superintendent, Bradford Tramways Department. Salary, 
£150 per annum. Applications by July 9. 
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CONTINUITY OF POLICY. 


In his Presidential Address Mr. Т. Р. Wilmshurst has 
called attention to lack of continuity of policy in legisla- 
tion. The reason for the state of things that brings about 
lack of continuity is simple—there is no policy, never has 
been, and possibly never will be. Legislative policy is a 
cork borne hither and thither according to the formula and 
fashion of the moment, or like the thistle down the sport of 
every cross gust of political wind. You can get whatever 
you want from Parliament provided there is no opposition. 
So far from being a benefit to industry the legislature has 
from time immemorial always provided a drag upon natural 
means of expansion, and it is continually chopping and 
changing its attitude so that capital has to fight more 
up-hill than would be found necessary if there existed 
а good or even a bad policy in any direction. Elec. 
trical progress has been, and is, hindered on all sides by 
the flabbiness of legislation. Mr. Wilmshurst points out 
a variety of directions in which one thing has been done at 
one time and the opposite permitted at another time. The 
famous or infamous Bermondsey clause seems in a fair way 
of extinction ; but we are not sure that the clause in sub- 
stitution wil! be found flawless. To put this matter a little 
bluntly, there are two classes concerned in electrical under- 
takings: (1) those who desire them, (2) those who oppose, 
these latter being generally competitors of some kind or 
another. Most of these electrical undertakings are of the 
nature of businesses. If that is so, they should be 
organised and conducted as businesses, and every outaide 
interference with а business is bad for that business. 
All such clauses as that known as the Bermondsey clause 
and its substitutes are unmistakably interferences and bad. 
At the present juncture neither municipalities nor com- 
panies know exactly where they are. A graver, and even 
more far-reaching case, is the permission of competing 
undertakings within the same areas. If the competitors 
alone were concerned we should not object, but anything 
that interferes with the general public in the use of roads 
and streets leads to indirect as well as direct losses, which 
in the aggregate must be enormous, and which seem never 
to be taken into consideration. Mr. Wilmshurst calls 
attention to other vagaries, such as laying obligations upon 
one undertaking, and leaving the competitor free from 
any similar obligation. With this cumulative evidence 
of crass stupidity, it is difficult to realise that the 
legislative body is composed of men supposed to know 
something of trading conditions and requirements. The 
association in whose name Mr. Wilmshurst is speaking is, 
as he says, а responsible body, controlling & capital of 
nearly forty million pounds. Їп order to utilise this vast 
capital to the best advantage as few restrictions as possible 
should be placed upon the enterprise, and those so placed 
should certainly not be dictated by industrial competitors, 
Another point referred to in this very suggestive address 
is that of assessment, and here we venture to think that 
the municipal enterprises are sometimes treated more 
generously than those of companies. 16 is hardly correct 
to say that those controlling the municipal enterprises 
“have no hand in fixing the amount of our assessments.’ 
Theoretically that may be so, and in the abstract what 
is sauce for the goose is sauce for the gander, but 
practically the assessors, if they have а leaning 
at all, will have that leaning towards their employers. 
It is true that there is divergence of practice, but 
the discordance is often of such а character that it 
would be difficult to standardise. Attempts have been 
made to do so, but as yet no one has suggested a scheme 
that meets with general acceptance. The problem is a 
very difficult one, but, as we say, all engaged in the industry 


THE ELECTRICAL ENGINEER, JULY 1, 1904. 


— 


19 


are subject to the same trouble. We must congratulate 
Mr. Wilmshurst for his boldness in writing so suggestive 
an address. The pointe he makes will meet with general 
acceptance, and should cause those who have power in 
simplifying industrial operations to think of the effect of 
constant vacillation upon development. 


—M 


WIRELESS TELEGRAPHY. 
BY R. G. BLAINE, M. E., A. M. I. C. E., ETC. 
(Continued from page 922, Vol XXXIII.) 


WIRELESS TELEGRAPHY IN FRANCE. 

France has not been behindhand in this matter. We 
have already referred to the classic experiments of Prof. 
Branly in connection with phenomena previously noticed 
by Prof. Hughes and Prof. Calzecohi Onesti—viz., the fact 
that an imperfect contact (microphonio or that of filings) 
becomes comparatively a good conductor under the influence 
of electrical pressure, due (amongst other things) to ether 
waves from a distance. Onesti introduced his filings into 

the secondary of a Ruhmkorff coil, Branly found that the 
spark of a coil or condenser at a distance rendered his 
coherer or “radio-conductor” conducting. Since this impor- 
tant discovery was made many experimenters have ‘been at 
work at various times in France. i 

In 1898 M. Ducretet made experiments between the 
Eiffel Towsr and the Pantheon in Paris, a distance of 4-km. 
(24 miles), and found that the Eiffel Tower worked well as 
a receiving station, bnt not as a transmitting station In 
1899 M. Ducretet made other experiments between Sacré- 

Cour and the Pantheon, and also over the fortress of 
Bicétre, between Villejuif and the station in Rue Claude- 
Bernard (54 km.) These experiments attracted little 
attention as the distances were small, and they were under- 

taken in a city. M. Ducretet used different kinds of 
apparatus, patenting most of them either in his own name 
or in conjunction with Prof. A. Popoff, whose important 
work deserves special notice. 

In 1899 M. Tissot (a naval lieutenant) made experimenta 
with the Ducretet apparatus between the lighthouse at 
Trézien in Corsica and that at Stiff (Ushant), the distance 
being 32 km. (20 ше, ; also between Stiff and the light- 
house at Vierge Island, 42 km. (264 miles). Further 
reference to M. Tissot's results will be made presently. 

Experiments of Popof.—ln 1895 Prof. A. Popoff, the 
distinguished physicist of Cronstadt, made many experi- 


Fic. 51. 


mente on atmospheric phenomena. He connected a coherer 
fitted with an automatic tapper to a lightning conductor, 
and with a relay and Morse printer in the circuit obtained 
important records of electrical disturbances at a distance. 
Prof. Popoff bas made many experiments since that time, 
and has lately brought out a new coherer which has been 
successfully employed in conjunction with a telephone 
receiver. In this coherer little bands of platinum are 


placed in proximity to each other in а small tube of glass 
or other insulating material In the interior of the tube, 
and in the spaces between the bands, are grains of steel. 
The distance apartof the platinum bands isdetermined by the 
fineness of the grains. The state of oxidation of the surface of 
the grains assures great sensitiveness in the еш The 
novel point in the coherer seems to be that the surfaces of 
the platinum are lengthwise in the tube instead of across 
it, ав in most coberers. Thus, the surface 

to the action of the steel dust is greater, and the 
sensitiveness is correspondingly increased. The general 
form of the coherer may be gathered from Fig. 51, which 
also shows the arrangement of receiving circuit adopted. 


Fic. 52. 
A is the aerial or antenna, having in ite prolongation the 


primary coil of the transformer, T. Bis a battery and 
C the coherer. The secondary coil of the transformer has 
the telephone receiver, S S, in ite circuit. The battery is 
not indispensable, but strengthens the received impulses. 
Prof. Popoff, using this method, has been able to attain 
regular transmission of messages over distances of from 
36 km. to 50 km. (224 to 511 miles). For instance, com- 


.munieation has been established since February, 1900, 


between an island in the Gulf of Finland (Hogland) and 
the continent. One of the stations is placed near a country 


wood, and several islands intervene between the stations. 
The masts carrying the antenne are 48m. (157}4ft.) high, 


and a regular service of communication is carried on. 
The Ducreiet System.—M. Ducretet, as already stated, 
has made many experiments and tried various systems at 


Кто. 55. 


different stations in France. In Fig. 52 one of these is 
represented in outline аз far as regards the receiving circuit 
and apparatus. The waves received by the aerial, A, 
traverse the primary coil of a transformer, T, and are 
directed towards the ground through a condenser, K, the 
весопдагу coil of the transformer wap d communication 
with the coherer, C, through an intermediate condenser, K,. 
The coherer forms part of a circuit comprising the relay, Б, 


20 
апа cell, В, which circuit communicates with the earth 
through the condenser, K. Another arrangement is shown 
in Fig. 53, where the coherer has threc terminals instead of 
two, as before. The filings or metallic dust used in this 
coherer are of steel mixed with silver or rhodium. The 
arrangement will be understood from the figure. "There is 
the transformer as before, the two condensers, the coherer, 
and choking coils to prevent the vibrations received through 
the antenna being wasted in the cell or relay. 

Experiments of M. Tissot —Many of M. Tissot’s important 
experiments deal especially with syntonisation. He has 
tried to realise syntonic transmission by utilising the arrange 
ments described by Mr. Marconi, especially that including 
the “jigger.” Although he has tried to follow scrupulously 
the indications furnished by Mr. Marconi in connection with 
the subject, he has not been able to realise the hoped-for 
resulta as far as regards syntony, neither at Trézien nor at 
the station at St. Martin, where the experimenta were 
carried out. M. Tissot concludes that if Mr. Marconi has 
realised the transmissions which have solved the problem 
of syntonisation, it has been by the use of methods other 
than those described. In the course of his experiments 
M. Tissot was led to adopt an arrangement which, if not 
solving the problem of syntonisation, at least augmented 
the security of selective reception. His arrangement is 
shown in Fig 54, where A, the antenna, is joined to earth 
through the primary of an induction coil, T. A wire from the 
antenna goes to one terminal of a condenser, K, of which the 
other is connected to earth at E through the medium of the 
coherer, C. A shunt from the ends of the coherer contains 
a cell, B, and a relay, R. (For further particulars the 
reader is referred to M. Turpain's excellent work, Les 
applications pratiques des Ondes Electriques.”) More 
өү М. Tissot has n aoe to er the distance of 
signalling very apprecia employing a peculiar form 
of coherer. M. Tissot placé the берен: tube in a magnetic 
field, of which the lines of force are parallel to the axia of 
the tube. The field is produced by a permanent magnet, 
or, better atill, by a coil encircling the coherer tube. 
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In and since 1900 M. Ducretet has to a considerable 
extent used the telephone as a receiver in the secondary 
of a transformer or induction coil, and has increased the 
e qna of signalling, as might be expected. He has also 

ih Lie later coherer employed only a very small quantity of 
filings between two metal plugs, and has, further, made use 
of 4 regenerative coberer of the Blondel type, in which 
there is a reserve chamber of filings. 

M. Rochefort is another successful worker in this field. 
The Rochefort transmitter has such special features as 
the Rochefort rotary interrupter and the Nochefort 
unipolar transformer. In the latter, the whole of the 
pressure is on one side of the pole—viz, on that 
side connected with the antenna. He has a receiver 
the sensitiveness of which can be regulated by a magnet, 
and he uses the automatic Morse machine of the French 
Government type, with а resistance in circuit with the 


ТИЕ ELECTRICAL ENGINEER, JULY 1, 1904 


coherer to regulate the sensitive of the (Claude) relay. 
This arrangement has been very successful. Twenty-four 
stations in апа at the disposal of the French navy have 
been fitted with Rochefort apparatus. M. Rochefort has 
found out a very important thing—viz., that a coherer can 
be made to decohere automatically by the passage of a 
small current through it. When the coherer has been 
influenced by ether waves, if a current of n milliamperes 
be sent into it, then under succeeding waves the needle of 
the ampere-meter in series oscillates between values greater 
and less than n, returning to about ^ when the waves have 
ceased. The value of л depends on the resistance in circuit, 
the intensity of the waves, and the difference of potential 
applied to the terminals of the coherer. Stations have also 
been installed on the French coast fitted with Rochefort- 
Tissot apparatus. The average distance of signalling 
between vessels and these stations is about 40 or 50 miles. 
Vessels fitted with the above apparatus are able to read 
messages sent out by vessels of the German navy, and also 
by vessels fitted with Marconi apparatus as well as from 
the Marconi station at the Lizard. 

Marconi’s Experiments in France.—In March and April, 
1899, Mr. Marconi established communication between a 
station at Wimereux in France and the South Foreland, a 
distance of 28; miles, also with a third station at the 
lightship Goodwin.“ These experiments were very suc- 
cessful, clear signals being obtained at all times. Experi- 
ments were also tried between the stations named and 
twa vessels, the “Ibis” and “ Vienne.“ The distance of 
the “Vienne” from the South Foreland was on one 
occasion 52 km. (323 miles), and messages were received 
by the ship. Experimenta on screening, and also on syntony, 
were carried out, but an accident prevented the final tests 
from being carried out. However, between the Vienne 
and Wimereux some experiments showed that m 
could not be received by one from the other when they 
were differently tuned as long as the distance apart was yreater 
than a certain amount, but when nearer than this signals 
could be read just as clearly as if syntonised to suit each 
other. M. Ferrie, himeelf an expert in this subject, super- 
intended these experiments for the French Government. 
M. Ferrio also installed a provisional station at Dunkirk on 
the occasion of the departure of the French squadron for 
Russia. He was able to receive telegrams from a number 
of English Marconi stations, and gives it as his opinion that 
syntony, as practised at that time, is no protection, or at 
least only a very limited protection against messages being 


read. 
(To be continued. ) 
——— RR, 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


. Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit. 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formuls should be carefully written to prevent mistakes as 
to symbole, and all loose sketches should be sigued by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 
а QUESTIONS. 

701. A few weeks ago I was staying with a friend, when I dropped 
across something new (to me). He eaid he had an appointment 
with a friend, and would I care to accompany him. I consented. 
It turned out they were experimenting with wireless telephony, 
one of them worked an ordinsry spark coil, giving about an eighth 
spark. The rest at that end I was not privileged to see, but we 
got on our cycles and rode to the local club, taking an ordinary 
receiver of а telephone with us. We connected one wire to the 
water tap and the other to the bracket, and could hear every 
word that was said at the other end, about two miles away. 
Has anyone else seen or heard of anything similar! if so, perba pe 
the transmitting apparatus would be interesting to others, as well 
55 BRACELEY-LIAMENA, 


í 


THE ELECTRICAL ENGINEER, JULY 1, 1904 


2 — — 


21 


702. On а 500-kw. Parsons turbo generator the two brashes on both 
poles nearest armature wear down to a knife edge on a 10-hour 
run; the others doing 40 honrs, have changed brushes, and found 
all contacts to be good. I should be glad if any of your readers 
oan explain this, also give remedy for the same. —W. E. D. 

ANSWERS. 


Question No. 694. —It is found necessary on a certain tramway route to 
instal a track booster to reduce the R drop along the rails caused 
by the current taken by the cars: (1) How would you determine 

e *' boosting point so that a minimum length of boosting cable 
may be required? (2) What conditions must be fulfilled by the 
booster 5 to be series · wound generator driven at сор. 
stant speed) so that it may automatically maintain the rail-drop 
within certain limits. and also avoid circulating a current when no 
cars are running ! (3) Explain the action of the booster-generator, 
showing how the шы at the boosting point is reduced and 
kept at the reduced figure 


Answer to No. 694 (awarded 7s. 6d.).— The boosting 
point,” or position where booster cable should join track, is 
at a certain point where the drop in voltage on rails from 
end of track approaches seven volte. The of Trade 
regulations state that there shall not be more than seven volts 
drop on any uoinsulated return. They also compel a tram- 
way authority to keep a continuous record of the drop in 
the uninsulated return between points furthest from and 
nearest to the generating station If it is required to use 
only the shortest ible length of booster cable, almost 
the whole seven volts drop can be allowed in the rails. In 
order to determine this the length of line under considera- 
tion should be laid out to scale. Care should be marked 
thereon, according to service—:6, on а three-minute 
service at a speed of eight miles an hour there will be 
03 of a mile between cars running in same direction. 
Aecordiog to size of tramcars, they will take on an 
average 25 to 50 amperes each at 500 volte. This 
average can easily be checked by assuming, and 
marking on plan, that a certain number of cars 
are stopped or wasting when others are starting or 
climbing hills. Drop in voltage on rails should be worked 
out and also marked on plan. Thus it will be seen ata 
glance where to connect booster cable—:.c., at a point 
where there is a drop of about seven volts from end of line. 
It is well to be 5 to 1 volt, or, perhaps, two volts on low 
side to allow for emergencies, such as bond loose or race 
meeting, etc. In the question it is stated that minimum 
length of booster cable is wanted. It is considered bad 
practice to lay the minimum length of this cable. When 
track and bonding is new it will be an easy matter to keep 
drop in rails within the seven volts, but after a few years’ 
wear and tear jt may be necessary to supplement track 
return by lengths of trolley wire or extend ter cable. 

2. The conditions to be fulfilled by booster are very 
simple. It is to be capable of creating a potential differ- 
ence across its armature equal to drop in volts on booster 
cable + drop in armature and fields+a margin for safety or 
extensions; booster to be able to deal with maximum 
current likely to be returned through it. A negative 
booster is generally а serious-wound machine, whose 
ү difference is proportional to the current returning 

y the booster feeder. This is one condition required 


making the machine automatic in action whilst at work. 
A shunt coil is generally added to give a greater range of 
action. An improvement in this design, by Mr. Parshall, 
is shown in sketch. In this machine the field coils are in 


-- BUS BAR 


FIELD 
COILS. 


+ FEEDER. 


== BOOSTER 
FEEDER 


series, with the positive feeder going to the section of line 
where the booster cable is connected. Thus the booster 
excitation, and consequently voltage, is automatically regu- 
lated in proportion to the load on that particular section. 
The writer has never heard of any device to prevent a 
current circulating when no cars are running. A booster, 
not being an entirely automatic machine, is generally shut 
down when there is a very light service running, or when 


that district which it serves is not in use. It is possible to 

oe reverse-current cut-outs on the other earth return 
eederr, to prevent current leaving negative ‘bus bar, 
going through negative feeder to track, throngh booster . 
feeder and booster back to negative bar This, to the 
writers knowledge, has never been done and is not recom- 
mended, it being better to shut down a short-circuit booster 
when not required to be used. 

3 The action of a negative booster-generator bas really. 
been explained above in stating that it creates a potential 
difference across its brushes. By doing this, it reduces the 
voltage at the station end of the booster cable below that 
of the negative bus bars and track, thus sucking the 
current along the cable instead of it returning along the 
rails. A more correct explanation may be that a booster 
creates a line of lesser resistance through it and its cable 
than tbrough the track and other earth feeders.—J. Н. S. 


Answer to No. 604 (awarded 7s. 6d.).—To anewer the 
first part of the question satisfactorily it will be necessary 
to take aconcrete exemple. Let us assume the route is 
eight miles long and all double track ; also 16 cars шош 
eight on the up track at intervals of a mile, and similarly 
eight on the down track. We will aleo assume that two of 
the cars are at the terminus—oné arriving and one depart- 
ing. Let each car take 20 amp-res, and let the resistance 
per mile of track be 1; ohm. The fall of potential along 
the track will be : | 
Terminus . . и TE Station. 

i 8 7 6 585 4 3 2 1 
40 80 120 160 200 840 280 320 
Potential drop 

(volts) ...... 36 35 33 30 26 21 15 8 0 
On plotting these results we get the accompanying diagram. 
Now cut а 92500 жга template to the shape BACO We 
will allow six volts as the maximum drop of potential in 
the raile, which will give а margin of one volt below the 
Board of Trade limit Set the template on the diagram 
with the point A on the eix-volt line, the side A C 
vertical, and the curve passing through the origin. This 
will give the curve B A’. Torn the template over and 
draw the curve A’ D. Again, set the template on tbe 
disgram, but with the point A on the six-volt line, and the 
side А C ooincident with the side А C of the original, as 
shown. This gives the curve F Н, cutting A’ D in E. The 
point E, which in the present case is 54 miles from tbe 
station, will then be the best position for connecting the 
negative booster feeder. 


Current (amps. ) 


j- _ Е биме 
B X C 
: | a = “a а а » 4 a > MILES. 
320 280° 240° 200° 160 120° 80 40° OAMPERES. 


The action of the booster is to lower the voltage of the 
booster feeder at the station end below that of the track 
at the station, so that the current will tend to come back 
through the booster feeder. The line current for the section 
in which the booster feeder is connected is taken, first 
through the field coils of the dynamo side of the booster ; 
and, provided the magnets are not saturated, will auto- 
matically regulate the voltage according to the load. If 
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connected up in this manner there will be no current circu- 
lating when the cars are not running.—C. L S. 


Answer to No. 694 (awarded 7s. 6d.).—(1) Assume that 
the track ie single and laid with 901b. rails ог 180lb. rails 
per yard of track. Assuming the resistance of the rail to 
be 11 times that of copper of equal section, and that the 
jointe add 5 per cent. to that resistance, a mile of bonded 
track will have a resistance of :0289 ohm. To allow for 
possible increase of service, abnormally busy days, and 
bunching of cars, the limit calculated on should be five 
volte, not the whole seven volts allowed by Board of Trade 
regulations. The integrated product of amperes into 


miles to give this drop will thus be = 173 
0289 


miles. Starting from the station, sum the product of 
amperes into miles until thia product equals the constant 
corresponding to the limiting drop—e 9, 173 in the present 
case. It is at once clear that all current from cars beyond 
this point has to return by track feeders. From this point 
start the integration afresh, and go on until the constant 
is again reached. At this second point the rails should be 
at earth potential. Recommence again from the second 
point and go on till the constant is once more reached. 
Then all current due to cars between the first and third 
points should return to the station by a track feeder ocon- 
nected at the second point, and so on in succession, the even 
points marking feeder connections kept at earth potential 
and the odd points marking the points of maximum 
potential difference above earth. Obviously, the calcula- 
tion above described will only give correct resulte for 
the distribution of traffic and current assumed. Such 
assumption can only approximate’ to average working 
conditions, and it is-only prudent to allow a margin 
on the upper side for growth. and other possibilities. 
Should there be a large junction near the spot calculated 
for the track feeder, it would be far better to put that 
feeder at the junction connecting it to all the branching 
rails. The following example may make the matter clear, 
aud is taken from Mr. Н. Sayer'$ paper on “ Distributing 
System of Electric Traction”: Rail resistance, 0289 ohms 
per mile; drop allowed, five volta; amperes x miles con- 
stant for five volts; current per car, 15 amperes; cars 
passing in pairs. — 

D 21 miles F 1:25 miles G 1:5 miles 


ampere- 


О 1:7 miles 
H 


2 cars 4 cars 4 cars 2 cars 
td 
2 12 с -> EAST 
8 8 212 
SE E 8 
= (сч 
T 
N 
T is the power station. From T eastwards. 
Oars, Amp. Miles. Product. Sum. 
| First pair...... 0 х 5 = 9 .. — 
T to F, five cars Second pair... 30 x 6 = 18 — 
9 miles 1 at ........ 16 x 9 = 155 — 
2 on line D F.. 20 x = 27 61:5 
irst pair. x 121 = 363 103:8 
F to S, four cars) Second pair... 30 х 185 = 549 1587 
2 on line М9. 30 x 215 = 6455 22⁵ 2 


As the sum is brought over the constant by the current 
flowing in at G from branch N G, G should be a point of 
change of direction. The product of amperes * miles on 
branch N G is 15 x 11—16:5. This added to the 158 7 at 
G = 175:2—а little over the limit. Hence the whole of the 
50 amperes from branch, N G. should flow east, and the 
integral of ampere- miles from G to feeding point should be 
175 —16:52156:5 to keep N at five volte, Then from G 
eastwards, section G O, four cars, 1:5 miles long, current 
flowing east 50 amperes from branch, N G. 


Cars Amp. Miles. Product. Sum 
АСга — — C165. 2s — 
G to first pai . 30 x 575 = 1125 27°75 
First pair to second pair...... 60 x 75 = 4500 ... 12:75 
Second pair to О............... 90 x 875 = 33°75 10650 


Н being terminus, and only two cars between Н апа О, it 
is obvious that feeding point should be west of О, so sum 
westwards from H. 


- adop 


Oars. Am Mile. Product. Sam. 

H to Of Firat pair to o х 85 = 855 .. —. 
1:7 <O to second pair GO... 30 x 375 = 1135 ... 36°75 
miles, | Second to first pair GO 60 х 75 = 4600 ... 81 00 


Feeding point will thus be between the first and second 
pair of cars east of G. It should be exactly 825 mile east 
of G. The product from this point will be 54:75 to the 
terminus Н and to N, corresponding to 1:58 volta drop. 
Hence the feeding point may be 5:42 volts above earth. 
The track feeder will have to back 120 amperes, and 
be 2975 miles long. Section should be 39 square inch, 
and the drop in it will be 15 06 x 2975 45 volta; but as 
its end may be 5 42 volts above earth, the booster will have 
to give only 41:58 volts, and have an output of 41:58 x 120 
= 5,000 watts. 

(2) and (3) ean be more easily answered together. The 
positive pole of the booster is connected to the negative 
bus bar, and the negative pole to the track feeder. The 
field coils are connected in series therefore with the track 
return. The booster by reducing the potential at the 
station ond of the track feeder below that of the rails at 
the station, and thus drawing as it were more current by 
that return feeder than would otherwise return by it. The 
difference of potential between the two ends does not 
remain the same, consequently the voltage of the booster 
automatically varies. Its effect is such that the current 


returning by the track feeder is Et га whereas if no 
booster is used it would be а A = total current in 


r 
the return circuit of the section ; E = volta 
r = resistance of booster cable and armature; Е = resistance 
of rails. In installing а booster the voltage it should gene- 
rate can be found from the formula: E =C (R 4 r) - A B, 
C being the current in the return feeder.—C. A. B. 

Question No. 695, —Please give detailed description of the various stepe 
taken to prevent explosions in underground conduits for electric 
wires, Have any improvements been made in insulators,has glass 
been substituted anywhere for earthenware with advantage, ard 
is it possible to do without ventilation? One central statiou 
using bare copper strip conductors forces hot air into the oonduit 
to keep it dry. Has this been found su al and generally 

? Are bare conductors now employed underground, or 
are they now superseded in best practice b ted oon- 
ductors? Is bitumen laid in wooden or enware troughs 
found satisfactory insulation, or does the conductor sag too much ! 


Best Answer to No. 695 (awarded 10s.).—The usual method 
adopted for preventing explosions in underground conduits 
is to seal up all possible passages through which coal or 
sewer gas can enter the conduit, and deal with the gas 
which permeates through the material of which the conduit 
is composed, by either fans or natural ventilation. Fig. 1 
is the general form of ventilating box. The gases usually 
met with in the subsoil are about half the specific gravity 
of air, and so tend to rize to the highest part of the conduit 
and leave by the nearest ventilator, being replaced bjy air 
at the lower parts, and so the conduit is kept free from 
explosive mixtures. The insulators as used on the early 
systems of bare copper conductors, such as the Kennedy 
and Crompton, have changed very little up to the present 
time, and they are usually of the petticoat, or modification 
of that type of insulator, with additional ridges to prevent a 
film of moisture forming and so arrest any surface leakage. 
Glass has been largely used for insulators of a squat design, 
but it is very expensive as compared with earthenware, 
and the small projections, such as the extensions at sides 
to prevent the conductor leaving the insulator, will give 
trouble, as these extensions will probably be broken off if 
any great strain is put on them, and so porcelain or 
earthenware is generally used. 

With regard to ventilation, it is better to provide for it 
if possible, as it will, in addition to clearing away any 
explosive mixture, also prevent fungous growth with its 
attendant leakages. The syatem of forcing heated air into 
the conduit would certainly have a good effect in drying 
the insulators, but I do not think it is in general use. 
The bare copper strip systems of underground mains are 
now very seldom put down, partly due to the excessive 
cost of construction, and also the uncertainty of 
finding sufficient space in the footpaths for them. 
The system is certainly an ideal one if we could prevent 
flooding, keep the conduit dry and free from gas, as it makes 


of booster ; 
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use of the cheap and permanent insulator, “dry air”; but 
as the distances between conductors must be such that 
earthing or actual contact cannot occur, even when heavy 
currente are flowing and expansion and mutual attraction 
are taking place, the conduit becomes too large, and as 
the working pressures are on the increase, we find it super- 
seded by insulated conductors. Vulcanised-bitumen insu- 
lated cables laid in wooden troughing, filled solid with 
bitumen, have been very largely and have proved very 
satisfactory, but this class or insulation has the same fault 
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as rubber, in that it becomes plastic at high temperatures 
and gives off inflammable gases, and a short cirouit is 
generally attended by a lot of damage to other cables if in 
close proximity. Manilla paper treated with resin oil is an 
excellent insulation for cables, and most cablemakers are 
now supplying this for extra high-tension work with great 
success ; but as it is very hygroscopic, it must be placed in 
a watertight envelope made usually of lead, and greater care 
must be taken than with vulcanised bitumen, as the ends 
must be immediately sealed when cut, and all chances of 
moisture reaching the insulation prevented whilst jointing, 
and апу blowhole in the lead detected before the cable 1s 
put to work. With paper-insulated cables we are not 
troubled by decentralisation as with insulations which 
become plastic at high temperatures, and thus the copper 
can be worked at higher density per square inch, where 
drop in pressure is not important.—A. Т. 

Answer to No. 695 (awarded 5s.).—The various steps 
taken to prevent explosions in underground conduite for 
electric mains are devoted to two ends—namely, exclusion 
of gas and ventilation. In New York and also in parts of 
the Manchester scheme air is driven through the conduits 


in 


CONCRETE 


7 NA 
EARTH. °° CONCRETE 
by means of fans fixed in the boxes. In other places venti- 
lating pipes are taken from the junction boxes to the top 
of rome adjacent house, or even to the base of a convenient 
aro or tramway pole, in which case the pole would act as a 
chimney in creating a draught. In yet other places venti- 
lating grids are fixed in the box covers, or a ventilating 


- 


system most in use at 


grid is fixed near the rim of the box and connected by a 
pipe or brickwork to the lower part of the box, as 
per sketches. To exclude gas, the boxes, where possible, 
should be made of castiron. If brick is used, cement should 
be used for setting, and the walls served on the inside with 
cement. The floor should be of concrete, and fitted with a 
trap to carry off any water that may find its way into the 
box. Glass insulators are now in many cases. They 
are lighter and cheaper than glazed earthenware ones, and, 
although not so strong mechanically, do not depend on the 
integrity of a thin glaze for their non-hygroscopic qualities. 

Until we find a thoroughly gas-proof system it is impos- 
sible to do without ventilation: re conductors are still 
employed in many cases, due to the ease with which con- 
nections for services, etc., can be made, and the facility for 
increasing the area of conductors when required. The 
resent is Crompton's. It consists 
of strained copper strip laid on insulators. Either brick or 
iron culverts may be used. The iron ones are more expen- 
sive, but on the other hand there is not that injurious 
deposit of salt on the negative conductor insulators, which 
occurs when brick or concrete conduits are used. Lead- 
covered cables laid in bitumen, in wood or earthenware 
troughing, with properly spaced distance pieces, say, 18in. 
apart, have been found to be quite satisfactory, and are in 
use in many towns.—C. L. 8. 


Answer to No. 695 (awarded 58.).—The chief steps taken 
to prevent explosions in underground conduite have been 
to endeavour to render them both water and gas proof. 
These conditions are practically impossible to maintain. In 
any extensive system the conduits are laid with a fall 
which will carry any water, whether from condensation or 


surface water, to the nearest manhole, and thence, if the 


quantity is considerable, it is usual to connect, through a 
non-return trap, to the sewers. The surface frames and 
covers of the manholes are designed to prevent access of 
water, and yet ventilating to allow a free passage into the 
atmosphere of any gas which may Бате accumulated. 
Sometimes a pipe is taken from the manholes up the 
adjacent walls instead. In New York, owiog to the soil 
being gas-ridden, it has been found necessary to continually 
blow a current of air through the conduits and manholes ; 
this, however, is very expensive. Some engineers prefer 
the manhole covers to be water and gas tight, and trust to 
чере inspection to remove any gas accumulations. 

he earliest system of placing bare underground mains 
in culverts was that introduced by Messrs. Crompton and 
Co., consisting of a concrete trough in which the conductors 
are carried on glass insulators, these being mounted on a 
wooden cross-bar, and the trough covered in with stone 
flags. In the more recent system due to Prof. Kennedy 
the insulators are of stoneware, but porcelain has also 
been used. Generally speaking, all these are satisfactory 
materials, but as it depends on the shape and non- 
absorptive properties of the insulator rather than on the 
material, it would be incorrect to say that glass is better 
than porcelain. The point to be considered is that the 
insulators are so designed to make the surface leakage a 
minimum. At Manchester glass insulators have super- 
seded the original -porcelain system owing to excessive 
leakage. At G w, owing to contacts between the copper 
strips and the iron culvert in which they were placed, sub- 
sequent extensions have been made with insulated cable, 
both fibrous and rubber. 

Bare conductors are still employed underground where 
there is sufficient space under the pavements for very large 
mains, and if tapped for frequent services. Here they are 
undoubtedly best and cheapest, always provided that they 
are so installed as to prevent sagging of the conductors and 
leakage. The best practice for smaller-size cables is to have 
them psper insulated and lead covered, either laid solid in 
stoneware or wood troughing, or steel armoured and laid 
direct in the ground where the soil is suitable, these being 
much cheaper to instal, and take up less space than conduits, 

With regard to the question raised as to whether bitumen 
laid in troughs is found satisfactory insulation, it is not very 
definite whether this refers to bitumen-insulated cables or 
simply the suitability of bitumen as a filling-in compound. 
If the former, V.B. is satisfactory, providing the section 
of the copper strand is large enough to carry the current 
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without undue heating, otherwise the core decentralises 
and sinks through the insulation. If the latter, bitumen 
is thoroughly suitable, but should not be considered as an 
insulator, but merely as a mechanical protection to the 
cable. A new system has recently been introduced of 
laying bare conductors mounted on porcelain insulators in 
a wooden trough and filling the trough in with compound. 
This has not been used to any extent, but there is no reason 
why it should not be satisfactory, always providing that 
the strand does not work at too high a rate of conductivity, 
otherwise the conductors will sag, and may even touch each 
other, with more or less disastrous results. It would also 
be better to use stoneware troughs instead of wood.—L.H.E. 


Answer to No. 695 (awarded 5s.).—I will reply to the 
queries in the order set forth in the question. Gas may, 
of course, filter through the walls (or jointe) of the conduit 
whether of concrete, earthenware, or iron, and aleo through 
the brickwork of surface-boxes ; and this has often led to 
explosions of gas, and sometimes serious consequences. 
This is espocially likely to occur where bare mains are laid 
in concrete culverts, for here the gas can accumulate in 
large quantity. Opinions differ as to the best means of 
ventilating the conduit in order to prevent explosions, and 
it is not at all an easy matter to lay down any hard and 
fast rule on the subject. Many systems run ventilating 
pipes from the surface-boxes up the side of the nearest 
house wall, and this is a good method if provision is made 
for inlet pipes to take in pure air, for supplying the place 
of the gassy air removed. This would be a system of 
natural draught. Some systems have small air-shafta, 
with 3in. by 6in. iron gratings over, this shaft being built 
by the side of, and entering into, each surface box. Others 
use surface box covers with slots or holes for ventilation, 
but my own experience is that these slots and holes very 
soon gat choked up with dirt, and I think the ventilatiag 
pipe up the wall is the best arrangement, though more 
costly. Ventilating by forced draught should be the best 
safeguard against explosions, but it is a difficult thing to 
carry out, and I have not known any place where they do 
this except Manchester. 

In the ease of ordinary conduit work I believe that the 
best tbing to prevent explosions is to send & man round 
very early in the morning to open all the surface boxes by 
removing the covers for а few minutes, this being done 
every day. Both glass and glazed stoneware bearers are 


used for bare copper strip Glass is stronger, but dearer, 


and I cannot imagine anything better than well glazed and 
vitrified stoneware for this work. Bare conductors are 
very rarely employed now for mains, insulated cables being 
generally used, for the following reasons. The first cost of 
a culvert to contain bare copper strip ie considerably more 
than for insulated cable. The bare mains in a culvert 
occupy a much larger space under the pavement than 
an insulated cable, and in large towns, where the gas 
and water pipes are already there, no room is left by 
the gas and water engineers for culverts. The mains’ 
man is lucky to get room for one insulated cable, and 
then he has to dodge gas and water services at all 
heights and all angles. Then, again, the culvert requires 
a straight run between points, whereas an insulated cable 
can be taken round obstacles to a greater extent. 

When overloaded, bare copper mains are liable to warp 
and twist, putting heavy strains on the bearers and some- 
times short-circuiting themeelves. This is particularly the 
case when the copper is of heavy section, made up of a 
number of strips. The leakage is necessarily high, because 
the insulation resistance is low and very variable with the 
weather. The culvert is always liable to flooding by heavy 
rains or the bursting of a water-main, and this means a 
serious breakdown. The insulated cable is free from these 
perils. I have never heard of bare copper laid in bitu- 
men in wooden troughs, and cannot think it would be a 
success. The trough would have to be very deep to prevent 
the strip sagging to the bottom—porcelain bearers would 
be required and great care taken in filling in with bitumen. 
Even then, when the strip got hot under load, the bitumen 
would melt, giving off vapour which would provide a passage 
for moisture from outside. If Water” does try this, I 
should like to hear the result afcer, say, 12 months’ working. 
It would be particularly interesting if the main were put 


/ 


THE ELECTRICAL ENGINEER, JULY 1, 1904 


down as a distributor with services tapped off, though I 
shouldn't care to do it myself.—DUPLICATOR. 


SWITCHBOARD SONG. 
For Use on Holiday Shift. 
BY "SIMPLEX." 


Wheels '—W heels !—Turnin’ in me 'ead ! 
Sixteen hours on duty. Wish that I was dead ! 
Regulatin’ voltage till me achin' noddle reels. 
Wheels! Wheels! Wheels! 


Gront! Grunt! Piston runnin’ dry 

Driver, can’t you watch it! Want me standin’ by ? 
Like to ear it owlin' like a dyin’ elephunt ! 

Grunt! Grunt! Grunt! 


Crash! Bang! Knew how it would be! 

Nothin’ ever happens unless there's only me ! 
Telephonie message! Lights are out! Oh, hang! 
Bang! Crash Bang ! 


D n! D n! Will it never cease ! 

Haven't got a miaute to take me tea in peace ! 

Bluebottle is dyin’ in me only pot of jam. | 
11 


„„ 


ышы 


PERSONAL. 


The first annual outing of the Brighton Corporation tramways’ depot 
repair staff took place on Saturday. Under the direction of Mr. M. H. 
Volk, jun.. workshop engineer, the party of 25 drove through Falmer, 
Lewes, Offoam, Plumpton, Weetmeston, Ditchling, over the Common 
to Burgess Hill, and on to Friar's Oak, the residence of Mr. and Mrs. 
Volk, sen., where а meat tea was provided. 2 


The Southend Town Council have increased the salary of Mr. Heenan 
by £50 per annum. 


Plymouth Corporation tramways inspectors, motormen, and con- 
ductors, to the number of 47, had their annual outing on Saturday. 
The party journeyed to Wadebridge by train, and after having br 
fast drove to Newquay in wagonettes. After a short stay at Newquay 
for lunch, the return journey to Wadebridge for dinner was made. 
After dinner songs, etc., were indulged in, and Ohief Inspector W. 
Turpio moved a vote of thanks to Messrs. М. Н. Maddick and Wiloe, 
mined and tressurer respectively, for making the arrangements for 
the trip. 

The Epsom Council have increased the salary of the electrical engi- 
neer by £25 to £250 per annum from Oot. 1 next, and the salary of 
the chief assistant by £16 to £120. 

On Saturday last, June 25, the second annual outing of the staff of 
the Stepney Borough Oouncil electricity department took place to 
Margate. e party travelled in reserved compartments from Oannon- 
street, arriving at Margate shortly before 10 a.m. At the dinner at 
Munn's Hotel, in the unavoidable absence of Мг. W. О. P. Tapper (the 
engineer), the chair was taken by Mr. W. Young, supported by Mr. 
Mr. A. J. Somerville, in the vice-chair. The latter proposed a vote of 
thanks to the hon. secretary (Mr. T. J. Archer) and the hon. treasurer 
(Mr. G. B. Davies) to whose untiring efforts, he said, the great success 
of that day’s outing was largely due. Weare informed that the com- 
mittee are again indebted to Mr. Alderman R. A. Kearsey (chairman of 
the Electricity Committee), Mr. Alderman C. E. Osman, Mr. W. О. P. 
Tapper, and also to Mr. Arthur Wright (the consulting engineer) for 
financial support in connection with the outing. 

Mr. John Brindle, who has been manager of the Bury, Rochdale, 
and Heywood Tramway Oompany’s undertaking for the past six 
years, has been appointed general manager of the Paisley district 
electric tramways. 

Mr. R. О. Bullough, of Manchester, has been ap 
of Colchester borough tramways at a commencing sa 
annum, | 

The Aberdeen Electricity Committee have decided to increase the 
salary of the chief clerk at the Ferryhill electricity works from 2117 
to £135 this year and to £150 the following year. 

At Worcester, on Thursday last, the Electricity Committee granted 
а day's holiday to all that could be spared from the staffs of the two 
generating stations to play a cricket match, played at Powick. After 
а very enjoyable к the New Station won by 40 runs. Birrell and 
Gardiner captured all the wickets for the winners, the former in the 
first innings having an average of six wickets for nine runs. For the 
losers Knott and Wood bowled exceedingly well. At 1.50 an adjourn- 
ment was made to luncheon, provided by Mr. О. J. Sutherland, the 
chief engineer. At the termination ot the match Mrs. Sutherland 
presented the winning team with a handsome silver cup, which he has 
given to be played for each year. 

Mr. F. E. Wilkinson, of Redhill, Surrey, at present engineer-in- 
charge of the Reigate Corporation electricity works, has been appointed 
to the post of engineer-in-charge of the York electricity works at a 
salary of £100 a year. 


inted manager 
of £300 per 
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LEGAL INTELLIGENCE. 


FEES TO EXPERTS. 


An action was brought by the Lincoln Tramways Oompeny, Limited, 
in the Lincoln County Oourt to recover damages from Mr. Alfred 
Dickinson, civil engineer, of Birmingham, for breach of contract. 
Mr. Hollis Walker (instructed Be Messrs. Hebb and Sills, Lincoln) 
appeared for the ез; апа Мт. Lindley (instracted by Messrs. 
Dingnans and Elliott, Waleall) tor the defendant. 

The proceedings occurred in connection with the sale of the plaintiffs’ 
undertaking to the Oorporation. The contention of the company was 
that the defendant’s contract bound him to give evidence before an 
arbitrator if required, as well as to value the undertaking, for the 
inclusive fre of 50 guineas. It was stated that after being paid 
50 guineas for his report on the concern the defendant wrote asking 
to be liberated from giving evidence before the arbitrator on the 
ground of illness. Thereapon, the plaintiffs called his attention to 
bis previous promise, and defendant replied that in the event of 
his appearing before the arbitrator he should require a certain fee. 
Eventually the company engaged another expert, a Мт, Fell, to whom 
they paid a fee of 50 guineas. The matter was finally settled between 
the company and the Oorporation without going to arbitration. the 
company getting £10,400 for the undertaking, which was £300 in 
excess of the valuation of Mr. Dickinson. The company now alleged 
breach of contract against Mr. Dickinson, and claimed 50 guineas 
damages, which was the amount of the fee they had to pay Mr. Fell. 

His Honour, after hearing arguments, said the action arose through 
want of force in the expressions used by tbe plaintiffs to the defendant 
in & certain letter, but when he read tbat letter with the other corre- 
spondence he was distinctly of opinion that the letter was an order to 
the defendants to inspeot the tramways, and undertake to advise the 
company as to the value, with the proviso that if the sale did not take 
place the defendant would be required to give evidence before the srbi- 
trator ; and he considered that the defendant so understood. Judgment 
would therefore be for the plaintiffs, with costs. 


CORPORATION OF NORWICH v. NORWICH ELECTRIC 
TRAMWAYS COMPANY. 


This case came before Mr. Justice Phillimore oa circuit, without a 
jury. Mr. Macmorran, K. C., and Mr. E. E. Wild represented the 
plaintiffe, and Mr. Low, K. O., and Mr. F. Н. T. Heale appeared on 
behalf of the defendants. 

The dispute hinged apon a clause of the Norwich Electric Tramways 
Act, 1897. Under the General Tramways Act the Norwich Tramways 
Oompany had to keep їп repair that part of the roadway which was 
between the tramrails and 18in. outside as well. The local Act 
adopted the General Tramways Act, but in the local Act a further 
burden was placed upon the Norwich Tramwsys Company, aud it was 
in reference to this that the dispute arose. The local Act provided 
that if the compeny failed to maintain and keep ir good condition to 
the satisfaction of the Corporation the junction of the paving laid 
and maintained by the ошен " the Corporation might themselves 
at any time after seven days’ notice to the oompiny, do the work 
necessary for the repair and maintenance of the road, and the expense 
reasonably incurred by the Corporation in so doing should be repa d 
to them by the company, with the addition of 5 per cent. on such 
ex The maintenance of the paving involved an erpenditure of 

a year. 

Mr. Maomorran explained that where granite blocks were laid in 
а macadamised road there was a tendency for the macadam to wear 
quickly. While the granite setta lasted for many уема, the macadam 
used up quickly. He contended that by a section of the local Act it 
was incumbent upon the company to s uniform surface at the 
junction of the setts with the macadam. e company had feiled to 
do the work, and the Corporation had undertaken ir. 

The City Engineer (Mr. A. E. Collins), Mr. J. w. Coobrill, 
borough surveyor of Great Yarmouth, and Mr. E. J. Siloock, of Leeds, 
gave evidence on behalf of the Oarporation. 

Mr. Alam Neville Bannister, A.I E Е, manager of the defendant 
company, said the roads of the plaintiffs where these steps occurred 
were generally bad. 

Mr. Isaac Emerson Winslow, consulting engineer to the New 
General Traction Oompany, and Mr. Stephen Sellon aleo gave 
evidence on behalf of the defendants. 

Counsel on both sides having addressed the Oourt, his Lordship 
said he would take time to consider the matter. 


COMPANIES’ MEETINGS AND REPORTS 


ISLE OF WIGHT ELECTRIC LIGHT AND POWER. 


The annual meeting of the shareholders of the Isle of Wight 
Electric Light and Power Company was held at the works last Friday, 
Mr. Р. E. Gripper presiding. 

In moving the adoption of the report and balance- sheet, the 
Chairman remarked that very sstisfactory progrese had been made 
daring the year. The Company had practically completed the whole 
of their undertakings in the island, having supplied Esst and West 
Oowes and established works st Ryde. The additions in the number 
of lamp connections were very satistactory. At Ventnor they had 

from 12,900 to 15,500, at Sandown and Shanklin the 
number had increased from 8,100 to 10,100, and at Newport the 
number had jumped from 6,800 to 16,000, At Ryde and St. Helen's 
up to the end of the year they had installed 5,000 lamps. This made 


ment in 
oould wis 


e first four months of this year, they had had applications 


an te of 46,900, as against 27,900 at the end of the previous year. 
Taking th 


for, or had connected up, between 7,000 and 8,000 lampe. Torning 
to the financial statement, the Chairman said be regarded tbis as 
satisfactory, considering that the Com 
a small balance carried forward from the previous year, the profits 
amounted to £5,610, of which sum £5,400 had ben made on the 
year's working, thus showing that when the directors prophesied a 
protit of £5,000 when appesling to tbe public to subscribe to the 
share capital they were on the right side. The profits for the first 
four months of the year amounted to £2 641, as against £1,390 for 
the corresponding period last year. The:cvenue had been applied to 
payir g interèst on their debentures and preference shares; they had 
writteu off £500 for renewing accumulators at Ventnor, and were 
can ying forward a sum of £341. 
Chairman exp ained that the directors believed in the policy of supply- 
iog current to various rarte from which applications had been received, 
and they hed invariably found that the number of consumers soon 
inoressed very is fact. r ly. 
£224,000, and they had apent £100,000, £46 000 being in Ryde 
and Sc. Helens, and £28 000 in Oowes. 
expressed himeelf in confideut terms as to the ample security held by 
the shareholders. 


y was young. Including 


As to the capital expenditure, the 


Their total capital ехреодісоге was 


In conclusion, the Cheirman 


Colonel Hamilton seconded the motion, end said that the invest- 
referenoe shares and debentures was as satisfactory as one 
for. 

The motion was carried unanimously. 

Mr. Gripper was cordially re-elected a director, and Mr. A. H. 
Crowe was reappointed auditor, his fers not to exceed 25 ear. 

The Chairman mentioned that heretofore the directors had not 
asked for any fees for their services, and he thought the time bad come 
when a nominal sum should be paid. It was de:ided to psy the five 
directors £150 per annum, to be so divided as they deemed fit, 

Thanks were voted the chairman and directors, and the meeting 


closed. 


BRITISH ELECTRIC TRACTION. 


The repo:t for the year ended March 31 last states that the total 
amount tur appropriauion, includiog £24,912 brought forward from 
last year, is £274,730. The premiums, smounting to £30,042, received 
in respect of debentare steck iesued during the year, have not been 
brought into this account, but have been carried direct to reserve. 
After providing for interest on debentare stock, dividends on prefer. 
ence shares, and interim dividend at the rate of 6 per cent. per annum 
on the ordinary sbares for the half-year ended Sept. 30, there is 
a balance of £78138. The directors propose a dividend at the 
rate of 6 jer cent per annum on the ordinary shares for the half- 
year ended March 31, carryiog forward £38,148. The eale of the 
Poole undertaking to the Bourvemouth Corporation will be brought 
into the next year's acount. During the past year £252,407 6 pr 
cent. perpetual debeoture stock has been issued. An issue has s so 
been made of £250.000 4} per cent. second debenture stock. The net 
premiums reorived in respect of the issues amount to 650.042, and 
the whole of this amount has been added to reserve. The subecribed 
share and debenture capital st March 31 was £1,333,010 in ordirary 
shares of £10 each, £1.564,570 in 6 per cent. cumulative prefert noe 
shares of £10 each £1,256,225 in 5 per cent. perpetual debenture 
stock, £250,C00 in 44 per cent. second debenture stock. Since the 
closing of the books arrangements have been made with а syndicate 
for the sale of £50,000 5 per cent. porpetaal debentare stock and for 
an advance to the company of £550,000 by instalments with a view 
to the development and completion of undertakings in hand, ond 
an option hw been given by the company to the syndicate to oll 
for allotments, at any time b ſore Deo. 31, 1905, of debenture 
stocks and shares of the Company, the proceeds of any euch allotments 
to be applied in the first instance to repayment of the above advancer, 
with interest at the rate of 44 per «eot. per annun. The present 
policy of the directors is to Jimi, as far as т ов-іЫе, tbe further capitel 
commitments of the Company. Ihe total mileage of lines in opere? 
tion by the Company and all its as:o-iated companies, by electric 
traction, steam, and bort es. at Des. 31, 1905, was 527-04, as sgsinst 
288 77 in the previous year; and the mileage of omoibus routes was 
68:87, as against 71:62. The total number of passengers carried сп 
the lines open for traffic in 1905 жаз 219 714.189, showing an increase · 
cf 29 per cent. upon the рге eding year; and the total traffic receipts 
mounted to £1,162 005 showing an iacresse of 26 per cent. upon 
the preceding year. The total amount received for electricity sold ty 
the Assoc Electric Power and Lighting Oompsnies in 1903 ws 
£40,345, showing an increase of 50 per cent. upon vhe preceding yes r. 
The Oompany'sioveatments in tbe tramway companies in Birming 
and adjacent districts have been merged in the Birmingham end 
Midland Tramwayr, Limited, whose capital bas been increased to 
21, 050, CO, and s joint committee of the Boards of the associated 
compenies has been constituted to operate about 95 miles of tramways 
and light railways in the district. The directors believe that these 
ar:angemente will lead to increased economies in workiog, and enable 
greater travelling facilities to bs» sfforded. These arrangements should 
also enable the further Pepe required by these companies to be 
ra'sed independently of the British E'ectrio Traction Company, and an 
issue of £2C0,000 debenture stock has recently been made by the 
Birmingham and Midlend Company. Allusion is made to the Bill 

romoted in the last session of Parliamen’, which proved unsuooessful, 
or obtaining runpiog powers over the tramways of the Birmingham 
Corporation after the expiration of the leases in 1906 and 1911, 
Temporary ements have since been made with the Oorpora- 
tion in ot ite io some of the routes. Further pro has bee n 
made by the Metropoliten Electric Tramways, Limited, with the 
important scheme of tramways in North London and light railways in 
Middleser and Hertfordshire, and the first section of about six miles 
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will, it is expected, be open for traffic on the overhead ш of elec- 
tric traction in the course of a few weeks. The Metropolitan Electric 
Tramways Oompany has aleo purchased from the British Electric 
Traction Company all the shares in the North Metropolitan Electric 
Power Sapply Company, which owns Acts of Parliament giving the 
right in perpetuity to supply electricity in bulk over an ares of about 
825 square miles north of London, and ап extensive business ie in 
course of being established. A large power-house has been erected st 
Eufield, ard another power-house at Willesden has been acquired 
from the Urban District Council, who were advised that it would 
be more economical to purchase the electricity from the supply 
company in bulk than to generate it themselves for the aed Sa 
of retail distribution ander their electric lighting order. he 
undertaking of the British Electric Traction Oompany to provide 
capital for the Metropolitan Electric Tramways Company to the 
extent of £500,000 has been fully discharged. The directors have 
given much attention to the question of motor haulage and motor 
omnibuses, and have entered upon several experimental enterprises, 
but so far without obtaining satisfectory results, and all the expenses 
incurred have been vritten off. Experience, however, has been gained 
in connection with the new industry, which is likely to be of value to 
the Company in future. No return has yet been received upon the 
ordinary shares held by the Company in the Brush Electrical Engi- 
neering Company, in which the Oompany is now largely interested, 
but that company has made eatisfactory progress during the 
past year. The Company and the Brush Company jointly 
obteined а concession for electric tramways at Shanghai, on con- 
dition that substantial commencement of the works should be 
male within one year from April 21, 1903. In view of the 
political outlook in the East last year, an application was made for 
extension of time, which ti:e municipality declined to grant. There 
was, therefore, no alternative but to accept the suggestion of the muni- 
cipality and to withdraw from the business, as the directors felt that 
the expenditure of a large capital on tramways in Shanghai at the 
present time could not be justified. The Brush Company has secured 
a valuable interest in a concession for electric lighting and tramways in 
Bombsy, and the works for electricity supply are being proceeded with, 
but the electric tramway enterprise 1s delayed by various negotiations, 
and by arbitration proceedings between the Oorporation of Bombay and 
the existing owners of the tramways. 


NEW COMPANIES REGISTERED, 


Phonograph Reoord Manufacturing Company, Limited.— 
Oapital, 21,000. Object: to carry on the business of manufacturers 
of and dealers in gramophones, phonographs, talking machines, recorde, 
electrophones, telephonic apparstue, eto. Registered office: 99 to 119, 
Rosebery-avenue, E.C. 

Liens Registered. 

Куша Oar Company, Limited, Peckham Rye, 8.E.—Debenture 
registered Juue 17, for £140 ; charged on the undertaking and all the 
property, including the uncalled capital for the time being. 

Bromley (Kent) Eleotric Light and Power Company, Limited. 
Àn acknowledgment of indebtedness under seal, dated June 6, 1904, 
creating £20,900 further debenture stock (making, with £50,000 
already created, а total of £70,000, and being supplemental to a 
trus: deed, dated July 7, 1902), has been registered. Property 
charged: the company’s undertaking and property, present and future, 
iocluding uncalled capital. Trustees—F. T. Medoalf, 9, Great St. 
Helcn’s, E. O.; and W. R. Davies, 10, Moorgate-street, E. O. 

Midland Electric 55 nade ыда eris sn 
Limited, Liverpool. -—Discbar istered June of mo ө 
dated Nov. 13, 1902, for 2100,00. TN 

British Electric Calibrated Fuse Company, Limited.—Issue 
on June 6 of £300 debentures, part of a series created Deo. 4, 1903, 
to secure £3,000, charged on the company $ undertaking and property, 
present and future, including uncalled capital. Holder—J. Lang, 137, 
Fenchurch- street, E. O. No trustees, Total amount previously issued 
of same series, £1,350. 

Birmingham and Midland Tramways, Limited, London, W.C. 
Trust deed registered June 21 for £200,000 first debenture stock, with 
power to issue further stock, ranking рагі passu, up to one-half the 
subscribed capital. Trustee—Electric and General Investment Oom- 
pany, Limi A special charge upon certain’ assets and property, 
consisting of land at Smethwick, a power-house in course of construc- 
tion, tramways owned by the company (except those it is under obligs- 
tion to sell), and securities in certain tramway companies, and the 
ene charges on all the remaining assets and property, present and 

uture. 


. CONTRACTS FOR ELECTRICAL SUPPLIES. 


Aurelia (Perugia, Italy) —The Municipality require tendera for 
an electric lighting installation by Aug. 18. 

Worksop.—Tenders are to be obtained for cables, etc., for mains, 
and additional feeder, estimated at £1,000. 

Heston and Isleworth—The Oouncil invite tenders for electricity 
meters, Tenders by July 4. See advertisement in former issue. 

‘Radoliffe.—The surveyor has been instructed to obtain revised 
tenders from the firms who tendered previously for the special tramway 
track work. 

Rochdale.—Tenders are invited for the supply and laying of high 
and low tension feeder cables, etc. Tenders by July 5. See advertise: 
ment in last issue. 


Penrith.—The Council require tenders for oil or gas engines, 
dynamos, switchboard boosters, storage battery, and mains, Tenders 


by July 5. See advertisement in former issue. 


Kingston-upon-Thames.—The Corporation invite tenders for 
addition to electric works building. Specification, ete., may be 
obtained from the Borough Sarveyor. Tenders by July 14. 

Dublin.—The Eleetrioity Committee invite tenders for the supply 
of 100,000 pairs of arc lamp carbons. Specifications, etc., may be 
obtained from Mr. F. J. Allan, secretary. Tendere by July 9. 

Batley.—The Corporation invite tenders for one 350-kw. steam 
dynamo and switchboard ex'ension for same, Specitications, etc., 
may be obtaiced from the Borough Electrical Engineer. Tenders һу 
July 16. 

(near Rochester). -Tenders are invited for elcetrical 
installation at the cement works of Mees s. Wm. Lee, Soo, and Co.. 
Limited, Halling. Particulars may be obtained from the Wo ks 
Manager. 

Devonport (Tasmania).—The Town Board invite tenders for the 
supply and delivery of alternatively 50 or 100 smallest-size me'ers to 
read direct ia B. O. T. uaits on 220 volt direct-carrent circuite. See 
advertisement. 

Priego (Province of Cordova, Spain). — The Municipality require 
tenders for installation and working until Dec. д1, 1922, of electric 
lightivg. Particulars may be obtsined from the Secretary of the 
above, Tende s by July 10. 

Felixstowe. The Urban District Council iavita teaders (Section С) 
extensions to feeders. Specifications, etc., may be obtained at tbe 
о сев of Mr. Regina'd P, Wileon, 66, Victoria-street, Westininster. 
Tenders by 12 noon on July 9. . 

Glasgow. The Trustees of the Olyde Navigation invite tenders for 
two electric 32-ton coaling hoists for Olyde Dock. Specification, 
etc., may be obtained from Mr. Geo. Н. Baxter, 16, Robertson-street, 
Glasgow. Tenders by noon on July 25. 

Ashton-under-Lyne.—Tenders are invited for lighting, by elec- 
ОДЕ Michsel's (Parish) Church, Ashton-under-Lyne. Particulare 
may be obtained from Mr. T. J. Barlow, Athol House, Fraser-street, 
Ashton-under-Lyne. Tenders by July 7. 

Hounslow.—The Heston and Isleworth Urban District Council 
invite tenders for the supply of electricity meters. Specifications, ete., 
may be obtained from Mesers. J. and J. S. Enright, 68, Lincoln’s-inn- 
fields, London, W.C. Tenders by July 4. 

Whitby.—The Urban District Council invite tenders for (a) dis- 
tributor and street-lighting cables; (b) network and servioe-bores. 
Specifications, etc., may be obtained from Мг. Н. S. King, ele>trical 
engineer. Tenders by 10 a.m. on July 18, 

Stourbridge.—The Urban District Council invite tendera for the 
supply and layiog of electric maine. Specifications, eto., may be 
obtained of the Electrical Engineer, Town Hall, Stourbridge. Tenders 
by noon on July 8. See advertisement in last issue. 

Maidstone.—The Electricity Committee of the borough invite 
tenders for the supply and delivery of coal to their electricity works, 
Fair Meadow, Maidstone, until June 1, 1905. Specifications, etc., 
may be obtained from the Borough Electrical Engineer. 


Erith.—The Urban District Council invite tenders for (1) rails, 
fishplates, and bolts ; (2) permanent-way construction. Specitications, 
etc., may be obtained from Mr. C. Н. Fry, Council Offices. Tenders 
by 12 noon on July 11. See advertisement in former issue. 


Suakim.—The Public Works Department uire tendere for 220 
miles of galvanised wire, 1,100 yards ditto, 1, screws апа bolis, 
6.000 insulstors, 1,500 creosoted fir telegraph poles, and 3,000 oak 
poles, to be delivered st Suskim between Oct. 1 and Dec. 1. 


Manchester.—The Highways Committee invite tenders for laying 
underground telephone pipes (Contract No. 10), with other appur- 
tenant works. Specificatioos, etc., may be obtained at the Oity 
АШЫ Office, Town Hall, Manchester, Tenders by 10 a.m. on 

uly 11. 

Aston Manor.—The Corporation invite tenders for the supply, 
delivery, and erection complete of pipework, etc. Specifications, etc., 
may be obtained from Mr. T J. Ballard, Electricity Works, Ohester- 
street, Aston Manor. Tenders before 12 noon on July 28. See ad ver- 
tisement iu last issue, 

Stepney.—The Electricity Committee invite tendera for the supply 
during the year of ampere-hour meters, demand indicators, arc lemp 
carbons. Specifications, etc., may be obtained from Mr. Wm. O, P. 
Tapper, 27, Osborn-street, Whitechapel, E. Tenders by July 4. See 
advertisement in last issue. 

Middleton (Lanos.).—The Corporation invite tenders for tlie 
supply of 3,000 tons of engine coal to be delivered at the Electricity 
Station, Townley-street, Middleton, during ensuing, 12 monthe. 
Particulars may be obtained from Mr. S. Pauls, borough electrical 
engineer. Tenders by July 11. . 

Leioester.—The Tramways Committee invite tenders for various 
machine tools to be delivered, erected, and set to work at their Abbey 
Park-road car depot, and at the fitting shop, power station, Belgrave- 
road. Particulars may be obtained from Mr. E. George Mawbey, 
M.I.C.E., Town Hall, Leicester. Tenders by July 5. 

St. Panoras.—The Borough Council invite tenders for the supply 
and erection of main switchboard at the King’s-road power-house, 
Camden Town, N.W. Specifications, etc., may be obtained at the 
offices of the Electricity Department, 57, Pratt-street, N.W. Tenders 
by 12 noon on July 19. See advertisement in last issue. 

Bridgend.— The Committee of Visitors invite tenders for supply 
and erection of a complete telephone and fire-alarm installation for 
the Angelton and Pare Gwyllt Asylums, Bridgend. Specifications, 
etc., may be obtained from Mr, W. E. K. Allen, Glamorgan County 
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Council Offices, Cardiff. Tendera by noon on July 6. Note.—Tenders 
already received have not been opened. 


Dartford.—The Urban District Council invite tenders for carrying 
out an extension of underground and pilot cables drawn into existing 
spareways, and for the laying of private and public lighting cables, 
together with all necessary road work, junction boxes, etc. Specifics- 
tions, etc., may be obtained from Mr. W. Kay, clerk to the Oouncil. 
Tenders by 12 noon on the 19th proxim>, See advertisement. 


Bristol.— The Electrical Committee invite tenders for b. t. switch- 
gear, water-tube boilers, two 1,000-kw. three-phase extra bigh-tension 

tho -alternstors, two 500-kw. induction - type motor-generat гә, 
e. h. t. to d.c., e. h. t. cables, e. h. t. transformers, e. h. t. switchgear. 
. etc., can be obtained from Mr. H. Faraday Proctor, 
city electrical engineer. Tenders by 10 a.m. on July 15. Зее 
advertisement. 

Hastings.—The Corporation invite tenders for the supply for their 
eleotrio light works of about 2,500 tons of best Welsh smokeless steam 
ooa], either Glassbrook Merthyr, smokeless antcreened large coal, 
Bwilfs No. 1 large smokeless, or Nixon's Navigation lerge cosl, to be 
delivered within ensuing 12 months. Specifications may be obtained 
from the Borough Electrical Engineer, Electric Light Works. Tend rs 
by 12 noon on July 5. 

Warrington.—The Corporation invite tenders for tne supply, 
delivery, and erection of steel poles, trolley wires, eic., forming com- 

lete overhead equipment for about 550 yaris of double track, includ- 
ng special arrangements at the swingbridge over the Manchester Ship 
Сапа]. Specification, etc., can be obtained at the offices of Messe. 
Preece and Oardew, 8, Queen Anne's-gate, Westminster, S. W. Tendere 
by 12 noon on July 12. 

Handsworth.—The Urban District Council invite tenders for the 
supply and delivery of the following in connection with the electric 
lightiog : (4) water-tube boilers ; (5) engines and dynamos ; (6) over- 
head hand travelling crane ; (7) storage battery ; (8) arc lamps and 
posts; (9) switchboard and boosters. Specifications, etc., can te 
obtained from Mr. H. Ward, The Council House, Handeworth, near 
Birmingham. Tenders by July 11. 

Derby.—The Corporation invite tenders for the making, erecting, 
setting to work, snd maintaining in good order for twelve months on 
the site of the intended pumping station, of various machinery, includ- 
ing an clectrio light installation, consisting of compound high-speed 
engine and dynamo and sundry fittings, eto, Specifications, etc., may 
be obtained at the office of Messrs. James Mapsergh and Sora 
5, Victoria-street, Westminster. Tenders by noon on July 13. 


Rochdale.— The Corporation invite tenders for the supply, delivery, 
and ereotion at the Electricity Works, Rochdale, Lancashire, of two 
steam turbines direct connected to two 3-phase alternators, or alter- 
natively for alternators connected to high-speed triple-expansion 
evgines (Oontract No. 7); and also for one motor-diiven 3. phase 
alternator (Contract No. 8). Specifications, etc., may be obtained at 
the offices of Messrs. Lacey, Siller, and Leigh, 2, Qaeen Anne’s-gate, 
Westminster. Tenders by July 18. See advertisement. 


St. Marylebone. The Borough Council invite tenders for supply 
and erection of constructional steelwork and buildiogs for their 
geoeratiog station in Richmond-street, Maida Vale, W.: also for 
steam generating plant, s'cam turbines, electrical generating platt 
and cables. Specitications, etc., for coustructiooal steelwork, steam 
and electrical yenerating plant and cables, can be obtained at the 
offices of Mr. Arthur Wright, 30, Moorgute-street, E. O.; and f. г the 
buildings from Mr. Н. T. A. Chidgey, archit-ct, Chariog Cross- 
chambers, Duke-street, W. C. Tenders before 12 noon on July 6. 


Greenwich.—The London County Oouncil invite tenders for the 
supply, delivery, and erection of three 3-ton electric travelling jib 
oranes and two electric locomotives upon the wharf of the electricity 
generating station now being erected by the Oouncil at Greenwich. The 
iib oranes will be ор by three-phase alternating currents, and 
the locomotives by direct current. Oertain parts of the locomotives— 
viz., the motors, controllers, wheels, and axlee—will be delivered to 
the contractor by the Oouncil Specifications, eto., may be obtained 
at the County Hall, Spring gardens, S. W. Tenders by 10 a m. on 
July 12. 

Reichenberg (Austria Hungary). — The project for the establish 
ment of a central distributing electric power and light Ts in the 
Reichenberg land district has taken definite form. The territory 
iocluded is about 10 miles square, and 24 towns and villages have 
joined ia the movement and subscribed to the capital stock. Some 
10 more are expected to join. The population of the district, exclusive 
of Reichenberg, is about 60,000. Stock is subscribed at present to the 
amount of £40, 000, and this it is proposed to increase to £80,000. 
The principal purpose of the corporation will be the distribution of 


electric light and power, with the possibility of installing and working 


a system of suburban electric tramways. Tramway and light franchises 
for the city of Reichenberg are at present owned by private oorpora- 
tions, and at their expiration it has been generally “по that the 
city would take over and conduct the enterprises. Negotiations are 

ding, however, which may change the situation in this respect. 
ошаш stions regarding шш eto., may be addressed to 
directors Alfred Ginskey, Maffersdorf, and Dr. Richard Pirk), 


Reichenberg. 
RESULTS OF TENDERS. 


Worksop.—The tender of Scott and Mountain has been accepted 
or repairs to machinery at £47. 
Brigheuse.—The Corporation have accepted the tender of W. T. 
Glover and Co., Manchester, for laying cables in the borough. 
Melton Mowbray.—The Urban District Council have accepted the 
tender of the Electrics Light Company, at £325 per annum, for street- 
lighting for а term of five years. 


vt 


Cardiff.—The tender of Merrilees, Watson, and Oo., Glasgo 
£2,127, has been accepted for the provision of condensing plant at the 
Canton electric light power station. 

Bristol.—The Electrical Committee have accepted the tender of 
R. Wilkins and Son, Bishop-street, for the construction of switchrooms 
at the Temple Back electricity works. 

Southampton.—The Town Council have accepted the tender of 
J. В. Wood and Oo. for the supply of amall coal to the electricity works 
at 108. 9d. per ton delivered, for 12 months. 

Colchester. —The Corporation have accepted the tender of Marshall 
апа Co., ig ett Leytonstone, É., for the supply and erection of 
the electric lighting installation at the car depot and offices. 


Stretford (Lanos.).—The Urben District Council have accepted the 
tender of the Lancashire Dynamo Motor Oompany, Trafford Park, 
Manchester, at £2,663, fir а 400-kw. set with Belliss and Moroom 
engine. | 

Cooling Towers.—Matthews and Yates, Limited, Cyclone Works, 
Swinton, Manchester, report orders for 9ft. fans from Donat and Co., 
of Manchester (for the Preston Oorporation towers), and from the Klein 
Engineering Company, Limited (for Oaleutta). 

London, N.—The tender «f C. Ford, Willesden Junction, at nearly 
£25,000, for power and generating station at Brimsdown, Ponders 
End, Middlesex, and £30,000 for car-sheds, sub-stations, offices, 
battery-rooms, etc., in the parishes of Wood Green and Finchley, has 
been accepted. 

London, N.—The Middl-sex County Council have accepted the 
tender of C. Ford, Willed-n Junction, at £21,551, for construction of 
railways No. 16 and 17, iucluding two lines of double tracks, with 
crossovers and contingent »oad works, etc., thrcugh the grounds of the 
Alexandra Palace, Hornsey, aud Wood Green. 

East Barnet Valley.—The Urban District Council have received 
the following tendera for telephones connecting the police station, fire- 
station, call boys’ residence / Ёәвї Barnet-road), and captain’s residence 
(Station-road): National Telephone: Company, £14 per ашпаш; 
General Post Office, £15 per annum (accepted). 

Bray.—The Urban District Oouncil have reoeived the following 
tenders for scrap iron at electric light works: Louis Olein, at 28e. per 
ton mixed metal, 8s. per owt. old lead, and 544. per lb. for copper: 
MoGowan Bros., 588. per ton iron and metal (accepted) ; A. Finlay and 
Co., £5. 10s. for lot; Tonge and Taggart, £5. 108. for lot. 


Switehbeards.—Cowans Limited, 82, Victoria-street, S. W., report 
the following contracts: Ka iog—H.T. feeder-bosrd and extension to 
generator-board ; Acton—extra H.T. main switchbosrd ; Oardiff —main 
L. T. switchbcard ; Bristol—aro-lighting switchboard ; Royal Courts of 
Justice—main switehboard ; Poplat—L. T. switchboards for motor- 


generators, etc. ; Fife—extia Н.Т. main switchboard. 


Belfast.--The Electricity Committee have accepted the following 
tenders : Lancashire Dynamo Motor Oompany, for Бапа 7j h.p. motors ; 
Electremotore, Limited, 4, 1, and 4 h. p. motors; Bruce Peebles and 
Oo., 2, 10, 15, and 25 h.p. motors ; British Westinghouse Electric and 
Menufacturing Company, 3 h. p. motors; Fairbairn, Lawson, Combe, 
Barbour, Limited, pipework ; and M'Dowell, Leathem, and Fraser, 
gangways. 

Hammersmith --The Council have received the following tenders 
for two elow speed generating sete, without condensers : 
Siemens Bros. аса Oo., Cole-Marchant-Morley engine (five 

alternatives) .. ......................... FCC 
Cole, Marchant, and Morley, E. C. C. slterpator .................. 
Electrics] Company, Musgrave engine (no condensers) ...... .. 21,787 
British Westinghouse Company, Musgrave engine, Westing- 


house alternator (94 revs, рег mivueõ . ... 21,890 
Dick, Kerr, ard Oo., Musgrave eogipe (one alternative) 22,194 
Geoeral Electric Oompany (less £2 106 for condensing Coe 22,458 
Wallsend Slipway Company, Mousg-ave engine, G. E. O. 

0% лад кында ай ne ORARE ĩ be aid Qe БЫУ 22,710 
Mather and Platt, Wal'send engine ............................... 22,864 
Electric Construction Co. (leas £2,430 for condensing plant).. ‚855 
Oombe, Barbour, and Co., Mather ard Platt alternator......... 24,231 
Wittiog, Eborall, and Co. (lees £2,070 for condensing plant) 25,270 
Musgrave and Oo., Musgrave engine, Siemens alternator 

(including £2,277 fer condensing plant, three alternatives). 25 628 
D. Stewart and Co. (incomplete) ........... ........................ 25,899 
Labmeyer Electric Company, Musgrave engine (including 

£2,511 for condensing plant . . 25, 266 

For steam turbines. 

Two Condenser Exci- 

turbines. plant. ters. 
Willaus and Robinson £12,008 £2,446 £1,046 
lf!!! 12,008 3.104 1,0% 
Bruce Peebles and Co. ........................ 12838 2.416 965 
Siemens Bre s. and Co 15,155 2,492 1,051 
Howdens ............................ ............ 13,500 2, 500 1,150 
Richardson, Westgarth, and Co............. 14 540 5 200 967 
British Thomson-Houston Co...... ....... . 145845 2072 740 
Ditto (alternative . 14,645 2 814 740 
Ditto (alternative) . . 14.545 3251 140 
Brush Company .......................... .. 15,000 2,110 619 
О. A. Parsons and Ca. sase o . .. 15,050 2,416 890 
British Westingtouse Со..................... 15186 2,512 772 


Accepted tenders: Richardson, Westgarth, and Oo., one turbo- 
generator £7,270, two condensers 25.200; British Thomson- Houston 
Company, one turbo - generator £7,272. 10s., exciter plant £740. 


Wigan. — The Corporation have feceived the following tenders for 
12 bogie cars, single- deck, two - motor equipment: British Westinghouse 
Manufacturing Company, Manchester (accepted) ; Dick, Kerr, and Oo., 
Preston; Hurst, Nelson, and Oo., Glasgow; British Thomson-Houswu 
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Oompany, Rugby; Brush Electrical Engineering Company, Lough. 
borough ; Witting, Eborall, and Co., London ; International Electric 
Compeny, London. 


Chesterfield.—The Town Oouncil have accepted the following 
tenders: British Insulated and Helsby Oables, Limited, at £41,257. 
153 4d., to completely equip the permanent way, overhead electric 
lines, undergrcuad feeders, etc., of the 34 miles of tramways sano- 
tioned by the new Improvement Act; British Westinghouse Oom- 
репу, at £2,640, to electrically equip the cars; Brush Electrical 
Engineering Company, at £3,960, to supply the necessary car bodies. 

Exeter.—The following tenders have been received for the 
tramways : 

No, 1.—Permanent way, paving, and bonding. 
Old material. 


Acme Flooring and Paving Company...... £28 143 18 4 £251 0 0 
Dick, Kerr, and Со. (accepted) ............ „225 5 8 376 16 4 
W. Underwood and Вгсо.................... . 60,8511 3 465 0 0 
W. O. Shaddock ..... F 31,197 19 6 150 0 0 
ВЕНЕВ ооа оа оаа йаа АЫ 31,778 0 0 380 0 0 
W. Griffiths aud C esosssesossosseoo 31 557 14 9 265 0 

J. G. White and Co . „5 51,624 12 8 232 15 10 
G. Wimpey aud Qo. ........ FCC 51,626 12 241 0 0 
R. W. Blackwell and Co . 31.722 15 8 439 12 5 
A. Krauss and Soon . 31,156 17 8 375 0 0 
E. Nuttall and Oo.............. 32 679 14 11 314 0 5 
Willey 80d , o ed c ira vehe 52888 0 0 373 0 0 
British Westinghouse Company............ 52,888 4 3 37316 3 
( ТТАНЧСТИЕ Ур — РИТЕ 33,112 14 1 433 0 0 
orn.... Ка 35,125 15 6 376 16 4 
J D ORION pc 54 175 411 30 0 0 
R. O. Brebner and Coo 34,595 8 5 492 6 6 
Pethisk Bros.......... .......................... 55159 911 240 911 
Macartney, McElroy, and Оо....... ЕТУК 36,883 19 3 250 0 0 
J. and W. 8, Вгіззое .. ................-.... 40,527 8 4 377 0 0 
D/ лын расы 45168 8 7 125 0 0 


No. 2.—Overhead equipment. 

British Thomson-Houston, Spencer poles, weight 877.1275, Brooklyn 
strains 7,500, £3,180. бе. 3d., circular bases 18s. 61., oval bases 
£1. 8s, Gd., rosettes £2. 15s., side guard wires £2. 188, centre 
guard wires £5. 176. 6d., rosettes £3. 28. 6d. 

R. W. Blackwell and Oo., Spencer or Stewart and Lloyds poles, w. ight 
авт Brooklyn strains 16,641, £3,286. Os. 23., circular tases 
£1. 18. 101., ovs] bases £3 6s. and £3. 158., rosettes £4. 5s. 101., 
side guard wires £3. 68, 3d., centre guard wires £4. 6s. 3d., 
rosettes £7. 2+. Id. 

Brush Com any, Spevcer poles, weight 870/1270, Brooklyn s‘rains 
7,000, £3,805. 12s. 41., circular bases £1, oval bass £3, rosettes 
£2. 103., side guard wires £2. 10s., с ntre guard wires £2. 10s., 
rosettes £2. 103. 

Griffiths (oo jarticulare), £3,387. 15s. 6d., circular bases £1, oval 
bases £3, rosettes £2. 10s , side guard wirca £2. 10s., centre guard 
wires £2. 103., rosettes £2. 108. 

J. Ө. White and Co., Spencer poles, weight 820.1250, Brooklyn 
strains 4,480 (?), £3 437. 7s. 7d, circulir bases 18+. 6d., oval bases 
£1. 15s., rosettes £4, 63. Ad., side guard wires £2. 15°. 9d., centre 
guard wires £5. 19s., rosettes £11. 98. 

British Electric Equipment Company. Speacer poles, weight 877/1275, 
£3,511. 4s. 8d., circular bases £1. 85. ad, oval bases £6. 1в., 
rosettes £4. 108. 81., side guard wires £2. 163. 3d., centre guard 
wires £5. 55. 6d., rosettes £7. 194. 

Law, Spencer poles, weight 877/1275, £3,511. 4s. 83., circular b зза 
£1. ds. 8d., oval bases £6. 1s., rosettes £4. 10s. 8d., side guard 
wires £2. 16s. Id., centre gaard wires £5. 5s. 6d., rosettes £7. 12s. 

Dick, Kerr, and Co., approved poles, weight 877/1275, approved 
s'rairs, £3,641. бе. 5d., circular bases £1. 1s., oval bases £3, rosettes 
£3. 193., side guard wires £3, centre guard wires £4. 7°. 9d., 
rosettes £4. 78. 93. (accepted). 

British Ius alated Wire Company, Spencer poles, weight 877/1275, 
Brooklyn s'rains 5, 500, £3,659. 9s. 10d., circuler bases £1. 2з. 9d., 
oval bases £3 28. 6d., rosettes £3. 7s. 2d., side guard wires £3, 
centre guard wir.s £6, rosettes £35. 123. 6d. 

British Icsalated Wire Company, 85,715. 175. 10d. 

Underwoods, Spencer poles, weight 877/1275, £3,899. 17s. 6d., 
circular bises £2. 2s., oval bases £3. 105. 6d., rosettes £1. 10s., 
side guard wires, £6, centre guard wires, £9, rosettes £7. 10s. 

Macartney, McElroy, and Со., Spencer, Stewart, and Lloyd, or 
Russell р les, weight 877/1275, approved strains, £3,926. 16s. 4d., 
circular bases £1. 8s. 1d., oval bas:s £7. 10s., rosettes £1. 11s. 31., 
side guard wires £1. 10s. Ad., centre guard wires £3. 2s. 6d., 
rosettes £1. 17s. 6d. 

Willey and Co., approved British poles, weight 877,1275, approved 
s'ralos, £4,063, circular bases £1. 7s d., oval bases £3. 10s., 
ros attes £3. 10s., side guards wires £1. 10s., centre guard wires 
£4, rosettes £3. 10a. 

British Wes шшш Company (зге Willey and Co.’s tender), 
£4,294. 5s. 6d., circular bases £1. 8s. 6d., oval bases £3. 13s. 61., 
rcsattes £3, 158. 63., side guard wires £1. 118. 61., centre guard 
wires £4. 4s., rosettes £3 13s. 6d. 

Hill and Co., weight 877/1275, Brooklyn strains 8,000, £4,515. 

. 143. 24d.. circular bases £1. бз. 6d., oval bases £5. 12, 6d., 
rosettes £3. 2s. 6d., side guard wires £1. 10s., centre guard wires 
£3, rosettes £2. 10s. | 


No. 3,—Feeder Cables, etc. 

Western Electric Company, di-eleetric paper, ducts fibre, £2,695. 
ls. 4d., maintenance rate 1 per cent. on £1,662. 5s. 6d., time 
required six weeks, 

W Electric Company, di-clectrie paper, ducts Suttons, £2,716. 
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British Electric Equipment Company, di-electrie and ducta (maker 
not given), £2,749. 12s. 10d., ma:ntenance rate 2 p.c. on invoice 

rice. 

St! Helen's Cable Company, di-electric paper, ducts Stanley, £2,756. 
15s. 11d., maintenance rate 2 p.c. on £1,650, time required 12 wecks, 
arbitration clause essential. 

St. Helen's Cable Company, di-electric dialite without lead, £2,682. 
16s. 4d., not to specification, 

J. G. White and Co., di-electric paper, ducts Suttons, £2,841. 16в., 
maintenance rate 1 per cent. on £1,750, time required tt ree months. 

Siemens Bros., di-eleetrie paper. ducts Sut ons, £2,860. 148s 8d., 
maintenance rate 1 per cent. on £1,783, 88. 10d., time required four 
months, a bitration clause suggested. 

Dick, Kerr, aud Co., di-electiic paper, ducts Suttons, £2,897. 
12+. 10d., maintenan e rate 14 per cent. on £1,810. 4s., time 
required three months (accepted). 

Brit sh Insulated and Helsby Cable Company, di-elect:io paper, ducts 
Suttons, £2,917. 6s. 7d., maintenance rate, 14 per cent. on £1,765, 
time requin d 14 weeks, arbitration clause asked for. 

British Insulated avd Helsby Cable Company, di-elect:ic paper, ducts 
fibre, £2,878. 7s. 5d., prices subje:t to rise of metal. 

W. T. Glover and Co., di-electric diatrive paper, duc's approved, 
£2,948. 6s. 8d., 14 per ceat. «n total invoice value of contract, 
t me required four months, arbit ; at ion clause asked for. 

W. T. Glover and Co., ducts fibre, £2 894. 11s. 8d., a: bitration clause 
asked for. 

Underwood, di-ele:trie paper (Siemens), ducts Suttons, £2,970. 
19s. 10‹1., maintenance rate 1 per oeat. on £1,950, time required 
six months, arbitra'ion clause asked for. 

W. T. Henleys Works, di-electrio paper, ducts Albion clay, £2,973. 
188. 10d., maintenance rate 14 per ent. on £1 973. 18s. 10d., time 
require? 12 weeks, forms of tender not filled in or signed. 

Willey avd Co.(see Westinghouse tender), £3,009. 

British Westinghouse Company, di-ele tric paper, ducts approved 
Britsh make, £3,009. 5s. 11d., maintenance rate 1 per cent. on 
£1,783. 10s., spe tied time. 

Callender's Cable Company, di-electric paper, ducts Albion clay or 
Doulton, £3,059. 18s., maintenance rate 5 per cent. on total price, 
time required four months or less, arb tration and electrolysis 
clauses. 

Gritfiths Bros., di-electr;c (as Callender's), £3 059. 18s., maintenance 
rate 5 per cent. as above, time required four mootbs, conditional on 
acceptance of tender for co. tract No. 1. 

Johnson and Phillips, di-electric paper (no Sutton's bitumen), £3.211. 
19s. 114., first y.ar 14 per cent. on £1,660, second year 2) per 
c nt., after 5 rer cent., ti ve required four months. 

Maca*tney, McElroy, a d Co., di-electric, John oa’s, Phillips, Glover, 
о: oth r app oved, £3,630. 19s. 3d., maintenance rate 14 per cent. 
on £2,973. 18*. 10d. 


No. 4.—Double-Decked Motorcars. 

Willey and Co. (particulars as per Westinghouse tender), £6,701. 

British Westinghouse Company, car bodies Electric Railway and 
Tramway Osr Works or Brush, trucks Brill £52. 63., Brush 
£52». 6s., Peckham £52. 6s., motors Westinghouse No. 46, 
controllers 9 O. M., notches 8 power, 7 brake, £6 701. 178. 7d., 
extra for steel tyres £126, extra for magnetic brakes £384 (Newell), 
extras—folding steps Leicester type £96. 128., E. R. and T. C. 
Works type £55. 4s. 

Fisher Bros., car bodies Plymouth Wagon Works, tracks Brill 21E 
£64, Peckham £80 motors B.T.H., controllors B.T.H., notches 
8 power, 5 brake, £6.738. 11s., extra for steel tyres £72, extra for 
maguetic brakes £720 (?). Rates and details omitted. Body has 
reversed stairway, which is not iu accordance with specification. 

Dick, Kerr, ара Oo., car bodies Dick, Kerr, trucks Brill 21E only, 
motors DK 6A, controllers DB 1E, notches 7 power, 5 brake, 
£6,935. 168. 8d., extra for steel tyres £114, extra for magnetic 
brakes £360 (/ Motor details incomplete. Steel tyred wheels 
313iu. (accepted). 

Brush Electric Engineering Company, car bodies Brush, trucks 
Brush, Brill interchangeable with Brill 21E £50, £7,176, extra for 
steel tyres £108, extra for magactic brakes £300 B. T. H., £480 
Newell. Extra for B. T. H. equipment £144. 

Witting. Eborall and Co., car bodies Brush, tracks Brill 21E 
£71 10s, Brueh £69, motors W and E. T 1 V (and 1850 DBP), 
controllers own type magnetic blow out, notches 5 brake, £7,561, 
extra for steel tyres £108. One-set Commutator tools and spanners 
£1 


B:it'sh Thomson-Houston Company, car bodies Brush, trucks Brill 
£64, Brush £55. 10s., motors GE 58/6 tum (1540 DBP), 
controllers В 18, notches 2 running, 6 resistance, 6 brake, 
57.586. 11s. 61., extra for steel tyres £108, extra for magnetic 
brake £225 (B.T.H.) on Brill trucks, £276 (B.T.H.) on Brush 
trucks, Do not recommend electric skotch. 

J. G. White and Co., car bodies Dick, Kerr, trucks Brill £64 only, 
motors Dick. Kerr Equipment, £7 482. 23. 5d., extra for steel tyres 
£120, extra for magaetic brakes £336 (B.T.H.). 


Parliament. —The following Bills have been read a third time in 
the House of Lords: Bristol Tramways (Extension), Baker-street and 
Waterloo Railway, Manchester Corporation Tramways, L. and N. W. 
Railway, Harrow-road and Paddington Tramways. In the House of 
Commons, Lancashire Electric Power. Ihe Dake of Northumberland's 
Oommittee have refused to allow the Doncaster Corporation to extend 
their ares, and have struck out the electricity portion of the Bill 
altogether. The preamble has been found proved of the Electric 
Lighting of London Bill, in which the Board of Trede seek to adjust 
the area of supply for electrisity of the various local authorities and 
companies in London. 


THE ELECTRICAL ENGINEER, JULY 1, 1904. 


29 


BUSINESS NOTES. 


TRACTION. 


Leeds,—A further conference is to be held with the employés on the 
question of split turns." 

Bury, Rochdale, and Oldham Tramways.—The arbitration pro- 
ceedings have been completed. 

Glasgow Tramway and Omnibus Co. —The reconstruction of this 
concern has been decided upon. 

Blackpool —The latest returns of the Oorporation tramways show 
substantial inoreases over last year. 

Preston.—Farther branches of the tramways will be inspected by 
the Board of Trade in a day or two. 

Wioklow.—An enquiry has been beld by the Board of Works into 
the tramway proposed by Lord Fitzwilliam. 

Harrow and Uxbridge Rallway.— This new line was formally 
opened yesterday, and will be ready for traffic on Monday. 

Wigan.— Rapid progress is being made in the laying of the broad 
geage lines on the Platt Bridge route of the Wigan Oorporation 
tramway system. 

Chesterfield. —A isl meeting bas been convened to consider 
tenders for the electrification of the tramways and an extension to 


Whittington Moor. ` 
—The National Telephone Company has withdrawn its 
ramroads Bill through 


Harrogate. 
opposition to the passing of the Harrogate 
committee of the House of Oommons. 

Peole.—Further evidence has been taken in connection with the 
arbitration between the company and the Bournemouth Corporation in 
relation to the sale of the company’s undertaking. 

Bury.— Work on the Manchester-road section is being pushed on 
very rapidly, and there is а good prospect of the reconstruction being 
carried out considerably earlier than was expected. 

Erith.—A proposition that the tramway scheme should not be pro- 
ceeded with, cwing to industrial depression, was defeated by a large 
majority, only the mover and seconder voting for it. 

Metrepolitan Electric Tramways, Limited.—The electrification 
of these tramways is now approaching completion. It is expected that 
the Board of Trade inspection will take place in a few days. 

Southend.—The tram receipts during the last three months show 
an increase of almost 2d. per car mile over the receipts for the corre- 
sponding period last year, and 64,094 more peseengers were carried. 

Bills in Parliament.—In the House of Lords the following Bills 
have been read & third time: Bristol Tramways (Extension), er- 
street and Waterloo Railway, and Manchester Corporation Tramways, 

Dundee.—At a meeting of the Tramways Committee the engineer 
was asked to bring forward his scheme for motive power charges at а 
future date, giving the members faller details and longer time to 
consider the matter. 

Portsmouth. —Some of the cars have been fitted with small brushes 
fixed on the truck between the wheels so that they jast touch the lines 
and sweep away the dust which collects in windy weather, the collection 
of dust having given considerable trouble. 

Leicester.—The traffic returns having exceeded expectations, the 
Tramways Committee recommend that sn order be placed with Messrs. 
Dick, Kerr, and Oo. for 40 additional cars a? £510 each. Additional 
shed and office accommodation is also required. 

Pontypridd. —The District Oouncil have accepted the tender of the 
British Thomson-Houston Oompany for the snpply of tramcars, and 
in the event of Milne bodies and trucks being unobtainable, Brush 
car bodies and Brill trucks are to be substituted for them. 

Rochford.—The District Oouncil have approved the plans of the 
generating station and car-shed for the Oanvey Island tramway, but 
have deferred their consent to the plan of the track, as further details 
are required, the track crossing the Council's road near Leigh Beck. 

Cape Eleotrio Tramways Co.—4Au interim dividend of 5 
cent., free of income tax, has been declared, payable to shareholders 
registered on July 6 and to the holders of Coupon No. 7 attached to 
warrants to bearer. The transfer register will be closed from July 6 to 
July 12 inclusive. 

fouthampton.—4At the last meeting of the Council it was stated 
that there was a slight improvement in the trattic on the Hampton 
Park section during the fine weather, and that the committee had 
decided to continue to run the cars there in the hope that the improve- 
ment would be maintained. 

Lianelly.—The long-deferred scheme of electric traction was 
discussed at a committee of the Borough Oouncil last Friday. It was 
decided to appoint а deputation, consisting of the chairman and the 
vice-chairman, to wait upon the wire company to see what the 
intentions of the latter were. 

Bradford.—At the meeting of the Tramways Committee on Monday 
a deputation of ratepayers from Bolton Wcods and Windhill attended 
for the purpose of urging upon the committee the necessity of the con- 
struction of a tramway route slong Cansl-road. The committee 
promised to consider the matter. 

Proposed Light Railway.—Pablic meetings have been held at 
which reeolutions were passed in up 0 of the construction of a light 
railway from Haverfordwest to St. David's. A similar proposition was 
made some time ago. The length of the proposed service is abont 
26 miles, and the estimated cost £130,000. 

Cleckheaton.—At a meeting of the General Purposes Committee of 
the District Council a letter was read from the Board of Trade stating 
that an order had been forwarded to the Electric Traction Oompany 
extending until June 22, 1905, the time for completing the railways 


T by the Spen Valley Light Railways (Extension) Order, 
Shipley.—Complaints have been made to the District Council of 
the inconvenience caused by the discontinuance of the through service 
from Thackley to Nab Wood. It appears, however, that this method 
of working the Shipley traffic does not pay, but a quick and cheap 
through service from Shipley to Bradford has been provided. 
Exeter.—The City Council have awarded the contract for the 
electric tramways to Messrs. Dick, Kerr, and Co., whose tender was 
£42,055. The work will commence at once. The first section of the 
line will be laid thronghout the main streets, and the total length is 
54 miles. It is hoped to have the work completed by November. 
Christchurch (New Zealand) —The New Zealand Electrical Cou- 
struction Oompany, Christchurch, have received intimation that the 
first shipment of rails for the electric tramways for this city will be 
shipped from New York in May, and should arrive there about the 
third week in July, when a start will be made with the laying of the 


rails. 

Birmingham.—The Birmingham Tramways Company have adopted 
а methoc for inducing their employés to deal expeditiously with 
break of electric wires, The men on the electric cars have been 
trained to remedy defects of this kind, prizes being offered every three 
months, The record in quick time is credited to а man who sstis- 
factorily mended such a briakage in 16 seconds. | | 

Camberwell.—The Borough Council having received from the 
Boerd of Trade a copy of Colonel Yorke's report upon the London, 
Camberwell, and Dulwich tramlines, recommending that they be 
removed in the interests of public safety, as they had deteriorated so 
much as to be useless, a recommendation was submitted at Wednesday's 
meeting of the Council that the Board of Trade be asked to sanction 
the removal of the lines. 

Blaydon. —The Parliamentary Committee of the Whickham Oouncil 
and a committee of the Blaydon Oouncil have decided to ask the 
Oounty of Durham Electrical Power Distribution Company to meet 
the two committees at Bleydon for the Purpose of discussing the 
possibility of establishing a tram service from Danston to Blaydon. 
Plans have been prepared by the surveyor to each Oouncil showing the 
propoeed route for such a service. | 

Beokenham.—The British Electiic Traction Company have written 
to the Urban District Council suggesting that, owing to the lack of 
unanimity in regard to the tramways proposed to bs constructed 
through the district, the agreement between the company and the 
Council providing for the construction and leasing of the lines should 
be cancelled. A motion to this effect was submitted at the last meet- 
ing of the Council, but was defeated by one vote. 

Wolverhampton. —Oolonel Yorke, on behalf of the Board of Trade, 
inspected the now tramway section constructed from the centre of the 
town to Heath Town, a distance of 14 miles, on the 9904 ult. He 
was so satisfied with the way the work was done and tbe smooth 
running of the cara that he passed it for traffic at once. The section 
is on the Lorain surface system. A quick service of озге was then puc 
on the line, and during the evening 1,400 passengers were osrrie l. 


Ayr.—Intimation has reached Ayr from London that at the hearing 
of the spplication of the Ayr Corporation in connection with the 
pro tramways order tho chairman, after discussion, desided that 
the general orders are not to be dispensed with in reepeot of tramways 
Nos. 1, 2, д, and 4, and the promoters not having complied with these 
the numbers referred to have been struck out. This meane that 
the [гео extension from Prestwick Oross to Monkton has been 
disallowed. 

Salford.—The Corporation have commenced the work of relaying 
the lines between the Unsworth boundary and the present terminus 
of their system at Whitefield railway station. When this is completed 
the lines will be leid down Radcliffe New-road as far as Dales-lane, 
where Ridcliffe will eventually be coupled up, and then the men will 
be transferred to Besses, where they will commence work on Bury 
Old-rosd and connect the existing system with the Oheetham Hill and 
Heaton Park lines. 

Batheaston.—At its last meeting the Somerset Oounty Oouncil 
considered an application from the Bath Electric Tramways Company 
for leave to construct а пой loop line at Batheaston, and several peti- 
tions against it. It was decided to refuse consent. With reference to 
the extension of the Bristol tramways, the County Works Committee 
recommended that a special committee be sppointed to confer with the 
county surveyor and take such action as they mpi deem necossa 
as the roads in Long Ashton and Keynsham were likely to be seriously 
affected by the scheme. 

Southpott and Lytham Tramways.—The Southport and Lytham 
Tramway (Extension of Time) Bill, to secure an exteneion of the time 
allowed for the construction of the tramway until 1907, came before а 
committee of the Hout e of Commons as an unopposed Bill. It was 
stated that all the land re quiiod had now been obtained by the oom. 
pany, and the capital for the first portion of the work had been raieed. 
The ee were now proposing to carry out the scheme forthwith. 
The Southport Oorporation consented to the propoeals of the company. 
The Bill was ordered to be reported for third reading. 

Hanley.— Residents have petitioned the Council to bring e 
to bear upon the Potteries Electric Traction Company, Limited, to 
extend their line now in course of construction to Providenoe- square. 
The Council will recommend the company to: extend the line to the 
borough boundary. At meeting of the General Purposes Committee 
a letter was read from the secretary of the company stating that be 
would submit the suggestion from the Council in regard to contract 
tickets at the next meeting of the Board, but ít was improbable that 
the request could be granted, as the fares were already very low. 

Sheffleld.—The receipts for the quarter just ended amounted to 
£60,856, 198, 94d. though this is not the largest amount yet 


30 


THE ELECTRICAL ENGINEER, JULY 1, 1904. 


received—it is nearly £1,000 leas than the total for the third quarter 
last year—it is satisfactory to note that the decline recorded in the 
last quarter of 1903 and the first quarter of thie year has been checked. 
The income for the 13 weeks is over £5,000 more than the quarter 
ended March 51 this year, and £3,000 increase over the takings for 
the 5 quarter last year. The takings during Whit week 
то £5,000, and:the average per week for the quarter was nearly 

Tottenham. In connection with the approaching service of electric 
cars in the populous districts of Tottenham, Green, and 
Edmonton, it is interesting to note that the power by which the cars 
will be worked is transmitted over а t distance from the modern 

wer station recently erected by the North Metropolitan Electric 

ower Supply Oompany on the banks of the Kiver Lea at Brimedown, 
Enfield. The pressure adopted is 11,000 volts at Brimsdown. The 
energy is conveyed by a duplicate system of high-tension mains laid 
underground, which are tested up to 20,000 volts. This is reduced at 
various sub-stations in the tramway area to 500 volts continuous 
current. The pressure transmission is presumably the highest in this 
country for tramway purposes. 

Tarporley Light Railway.—At the meeting of the Northwich 
Rural Oouncil а letter was received from the Couuty Council stating 
that the plans of the propoeed Tarporley light railway had received 
the consideration of the county surveyor, who had reported to the 
Main Road and Bridges Oommittee that they did not effect any main 
roads either in the urban or rural districts. The surveyor pointed out, 
however, that the plans contemplated raising the level of the highway 
between Delamere and Winsford, so as to make the ient of 
approaches 1 in 20. As that highway was of some considerable import- 
ance, the county surveyor suggested that such approaches should not 
be of less gradient than 1 in 30, and should have a width between the 
fences and the bridge of 36ft. The Northwich Oouncil have referred 
the matter to their Highways Committee. 


Dewsbury and Ossett.—The approval by the Select Committee of 
the House of Lords of the tramway schemes promoted by the Oorpora- 
tions of Dewsbury and Ossett and the Soothill Nether District Council 
has given great satisfaction to the residents in the districts concerned. 
With the exception of Soothill and Ossett, all the townships in this 
distrist are now connected by tramways. Two years ago the Wakefield 
District Light Railwaye Oompany sought powers to construct a line 
from Wakefield to Dewsbury slong the main road. This scheme was 
rejected, but the company obtained powers to make a line to Ossett 
from Wakefield vi Horbury. А second effort was made last year to 
secure ши prn into Dewsbury, but it was not successful. The 
Dewsbury and Ossett Oorporations and the Soothill Nether District 
Oouncil then took the question up, and decided to apply for powers to 
carry out a joint undertaking, 


Belfast.—An enquiry was submitted to the Ohief Seoretary for 
Ireland as to whether his attention had been called to а meeting of 
the Law Committee of the Belfast Oity Oouncil with representatives 
of the Belfast and County Down Railway Company, with regard to 
the Belfast Tramway Bill now before Parliament, at which an agree- 
ment was arrived at which, if carried out, will place a monopoly of 
the passenger traffic of an extended area on the Jounty Down side of 
Belfast in the hands of the County Down Railway Company, and 

revent that whole district from being opened up by the Belíaet City 

uncil's tramways; and if so whether, in view of the principles 
involved in this arrangement, he would take steps to secure its excla- 
sion from the Bill when it comes before the House of Commons for 
farther oonsideration. Mr. Wyndbam replied that the Bill was a 
private one, not calling for the intervention of the Government. 


Bath.—A report was presented at the last meeting of the Town 
Council in connection with the widening at Odd Down necessitated by 
the electric tramway route.  Haviog been unable by sgreement to 
obtain possession of the land required by them on satisfsctory terms, 
the tramway company bad deposited £292. 6s. (the sam named by s 
Board of Trade valuer). The company having also given the necessary 
bond, the land had been pegged out, and the work necessary for the 
widening of the road commenced, A dispute having arisen as to the 
nature of the fence to be erected, the Board of Trade had appointed 
Colonel Bir Colin Scott Monorieff, R. E., to atbitrate upon the question. 
Subsequently the owner expressed his willingness to accept а payment 
of £150 towards the cost of erection of the fence, leaving him to erect 
the fence at his own expense and to his own satisfaction. The hope was 
expressed that the matter would be arranged amicably, so as to avoid 
litigation. 

tan District Railway.—Tho omnibus Bill promoted by 
the Metropolitan District Railway came before a Select Committee of 
the House of Commons on Wednesday. The Bill has already passed 
the House of Lords. Mr. Freeman, K.C., stated that the Bill asked 
for an extension of time until 1908 for the completion of the deep-level 
line between Earl’s Court and the Mansion House. Until the comple- 
tion of the electrification of the District Railway it would be difficult 
to know exactly what would be the effect on the deep-level hne. With 
regard to the application of the London County Council for the pro- 
vision of workmen's trains on the new line, Mr. Freeman said that the 
deep-level line was not calculated or intended to convey workmen ; it 
was for running an express service with few stoppages. The Bill 
farther proposes a revision of fares, the zone system being desired. It 
is aleo proposed to restrict the amount of luggage to be allowed each 
passenger to 28lb. The Bill is opposes by the London Oounty Oouncil 
and the Fulham Borough Council. 

Wellington (New Zealand).—The contractors for the construction 
of the Wellington tramways (Messrs. M'Elroy, Mscartney, and Co.) have 
received a demand from the Government for the payment of 1s. per cent, 
upon the capital of the company. The tax is being made upon all 
persons or firms from outside the colony entering upon a contract to do 
certain works in New Zealand. The New Zealand Times states that 


there is a probability of the claim being contested on the ground that 

the New Zealand Government is levying the tax on the whole capi*al of 

the оре үш that part employed їп the progress of works 
ta, an 


at Durban, other parts of the world. is, they claim, 
does not represent the standing capital of the company, and it is not 
a fair computation upon which to such а claim. All the papers 


in connection with the demand have been forwarded to the head office 
of the firm in London for their decision. It is understood the con- 
tractors for the Auckland tramways (Messrs. White and Co.) are also 
making s request for a readjustment of their claim on similar grounds. 

Norwich.—At its last meeting the Town Oouncil considered the 
recommendation of the General Purposes Committee that the vacant 
land at Orford-place be purchased from the New General Traction 
Company, Limited, and the Norwich Electric Tramways Company for 
22.000, the Corporation consenting to the company advertising on the 
tiamway cars during the unexpired portion of the term of 50 years 
specified in Section 40 of the Norwich Electric Tramways Act, 1897, 

e Norwich Electric Tramways Company paying to the Corporation 
25 per cent. of the gross receipts reoeivable in respect of such advertise. 
menta ор to £600, and half of апу such gross receipts over and above 
£600. In the event of the Corporation desiring to purchase the under- 
taking of the Norwich Electric Tramways Company, on giving notice 
of such of their intention, the receipte in respect of advertisements are 
not to be taken into account in ascertaining the then value of the 
undertaking. An amendment was moved that the term of the arrange- 
ment in regard to advertising should be restricted to 10 years, and 
subject to this the proposition was adopted. 

Tipton.—At the meeting of the District Council s letter was read 
from the South Staffordshire Tramway (Lessee) Company stating that 
they had received а report from their mining cogineer in reforence 
to the subsidenoes of the road from Dudley to Wednesbury, which 
was of an unfavourable character. They called attention to the fact 
that when the Blcomfield Ironworks were offered for sale reference 
was made to the mining lights, and that if the new owners availed 
themselves of these rights further subeidenoes would take place. In 
the event of the electrification of the line beimg proceeded with, the 
defl.ctions of the line would cause a leakage of electricity at the 
joints. Under the circumstances, the directors of the company were 
not able to proceed with the electrification of the line as requested 
by the committee. A further communication was received from the 
company inviting a deputation from the public anthoritics concerned 
to meet representatives of the company st Birmiogham. The opinion 
was expressed that the company were endeavouring to evade their 
responsibilities, and it was resolved to take immediate action for a 
conference between the local authorities. 


Aston.—The official inspection of the first completed length of the 


Aston tram ways from the city boundary to Aston Oroes was held on 


the 22nd ult. by Oolonel Yorke on behalf of the Board of Trade. 
There were also present Mr. Trotter, electrical expert to the Bosrd of 
Trade ; the Mayor of Aston ; Mr. Ballard, borough electrical engineer ; 
Mr. Robert Green, consulting tramway engineer to the Council, and 
many others. The City cf Birmingham Tramways Company was 
represented by Messrs. Oonnaty, Barling, B. H. Dickinson, and 
Pinkerton. A special car had been provided for the trial trip, end tne 
inspection past ed off without a hitch of any sort. On the followin 
day an inspection was held of the Gotteridge section, which is 1 
to the British Electric Traction Company. From the point whence it 
leaves the Bristol-road line to the terminus, the new branch measures 
three miles, and is a single line with occasional loop crossings. Pro- 
vision is made at the depot for eight cars, and the total cost of con- 
structing the line has been between £30,000 and £40,000. The lease 
ranted to the company will expire at the same time as that for the 
ristol-road route in 1911. The trial trip passed off smoothly, and 
Oolonel Yorke expressed his satisfaction with the arrangem:nts gene- 
rally. 

North-Eastern Railway.—Commencing to-day, a complete service 
of electric trains is to be run on the 37 miles of railway in the neigh- 
bourhood of Newcastle, upon the conversion of which fom steam to 
electric traction the North-Eastern Railway Company have been 
engaged for the past 18 months. Sir George Gibb has thus fulfilled 
the promise he gave when the first section of these lines was opened for 
electrio working that the whole work should be completed by June 30. 
In the time-tables of the company for July to September, which have 
just been published, 44 psges are occupied by the electric trains. There 
ie to be a citcular service running every half hour between Newcastle 
(Central) and Newcastle (New Bridge-street) via Walleend, Tynemouth, 
and Monkeeaton, in addition to the local services between the Oentral 
Station, Newcastle, and Monkseaton, and between Benton and New 
Bridge-street, Newcastle. Then hourly trains are to be run by eleo- 
tricity between Newosstle (Central) and Tynemouth over the Riverside 
branch, and, further, there is to be a service of express electii> trains 
between Newcastle and Monkseaton, Whitley Bay, and Tynemouth via 
Back worth, covering the journey to the coast in 20 minutes. Doubt- 
less the traine will be made more frequent as matters progress. The 
electrification has been accomplished witha celerity that reflecte great 
credit upon the company and the contractors. 

Newoastle.—4A deputation consisting of the members for Newcastle- 
on-Tyne and several parliamentary friends who support their views 
had an interview with the President of the Board of Trade and Mr. 
Bonar Law on the inter- running questioo, and ex pressed the opinion 
that oompultory running powers were undesirable. Mr. Gerald Balfour 
made а non-committal reply, and it is understood that the Government 
will maintain а neutral attitude. A number of new double-decker cars 
have been placed on the Osborne-road and Elswick sections of tbe 
Corporation electric tramway system. The inside arrangement is 
altogether different from the older cars, the girden teats of the 
larger bogie cara being adopted. The seats are placed four single at 
each entrance to the car, ard eight double in the body of the coach, 
this arrangement affording better facilities for ingress and egress. Ten 
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gers are also allowed to stand inside. Outside 54 passengers can 
seated, the cars being constructed to carry 68 persons. The protect- 
ing rail round the top of the car has been raised considerably. During 
race week the Newcastle tramcars carried 990,067 passengers, ran 
94,190 miles, and earned £4,988 in fares, the average receipte per car 
mile being 1971d. These returns show an increase on the returns of 
race week last year of 117.602 passengers, 9,120 miles, £656 in fares, 
and ‘49d. per car mile, A new record for one weck’s пас is thus 
establish 
Manchester.—The report for the year ended March 25 showa a 
total revenue of £611,881. When the last annual report (March, 1903) 


was presented the routes open for traffic aggregated nearly 78 miles of 
single track. During tbe pest 12 months, however, an additional 


length of nearly 60 miles has been opened, thus bringing tho ilice 
he 


length of single track to about 138 miles (157 miles 1,602 yards). 
working expenses were £392,504. This Jeft a balance which, with 
bank interest, make a total profit of £222,455, against £126,666 last 


year. A sum of £50,000 was paid in relief of the rates, £52,000 for 
interest on mortgage debt, £27,000 for redemption of debt, £70,000 


went to reserve, renewals, and depreciation, E20. 000 in rent charges, 
and £2 012 for street improvements round the infirmary. 
1903.4 the cost of electrical ener 


traffic expenses were 5:414, per car mile, against 3°63d. in 1902 3, 


and the total management expenses 67d., against 75d. Repairs and 
maintenance cost ‘86d. ре саг mile, as compared with 73d. in the 
e total operating expenses were 6°78d. per 

r 


previous 12 monthe. 
car mile last year, compared with 6:95d. in 1902-5. The total num 


ot passengers was 


ing expense zy 
ncluding power cost it was 6°78d. 
was 120 i 
the average number of journeys per h 
was 161. The electrical energy used amounted to 16,815,764 units, 


the number of unite per car mile being 1:23. The percentage of work- 
powers of the 


.668 bas been 


ing expenses to receipts was 64. The total borrowin 
department stand at El, 805, 500. Of this sum £1, 
taken up. The gross capital expenditure to date is £1,185,162. 


Aberdeen.—The official statement of the таризи напау 
avourable results. 


9s. 9d., as compared with £50,986. 
Ов. 7d., an increase of 214,066. 9s. 2d. over the revenue of the previous 


accounts bas just been issued, and shows highly 
The revenue amounts to £64,071. 


year. The total is made up thus: passenger fares, 265.246. 2s. 8d 


°, 
representing 15,538,167 passengers, as against 12,152,774 passengers 
lest year; advertising on cars, £552; and rente and lalla irons 
receipts, £273. 7s. 1d. The average income per mile was 11°14d. The 


expenses total. £38 997. Os. 3d., compared with £27,571. 


worki 
t year, leaviog a profit on the actual working of £25,074. 


de. 6d. 


93. 6d. to be carried to the net revenue account. The wor ерке 


include: traffic expenses, £16,810. 11s. 7d. (2:929d. per mile) ; elec. 
tric current, £9,6 
repairs, £6,677. 13e. 8d. (1:162d. per m 
188. 7d. (680d. 
farniture, and buildings, 21.942. 68. 11d. (388d. per mile). 
avers 
of 074d. . Carried to net revenue account, is disposed 
of thus: interest on mortgsges and loans, bank interest, and 
commissions and stamp duty, £9,449. 13e. 114. (last year £7,666. 
8:. 8d.) ; amount written сії preliminary and parliamentary expenses, 
£889, 7s. 6d. (last year, 27854. да. 
fand, £2,396. 8s. 10d. (last year, £1,884. 5s. 2d.) ; carried to credit 


; general charges, ES, 989. 


of renewal account, £8,000 (last year £8,468. 18e. 9d.); capital 
account written off value of buildings, £4 288. 19е. 3d. The length of 
the system is: double track, 11 miles 5 furlonge 114 yards; single 


tisck, 2 miles 5 furlongs 140 yards; length of street in which tram- 
ways are laid, 14 miles 1 furlong 34 yards; total length 
track, 25 miles 4 furlongs 148 yards; depót linee, 7 гів; 


апа sidings, 161 yards. The best week was that ending July 25 last, 


when £1,597. 7s. 6d. was drawn, representing 356,810 passen а In 
uring 


the previous year the high-water mark was reached in the wee 
which the Highland and Agricultural Society show was held on the Links, 
when £1,647 16s. ld. was drawn, representing 380,958 passengers 
carried. The Corporation have resolved to run, as an experiment, а service 
of cars for the convenience of workmen in the early morning, the fare 
to be ld. on each route, except where the 4d. rate at present existe. 
Ia order to meet the convenience of the public three cars were run 
ou chummy td by the Suburban Tramways Oompany on the new route 
between Mannofield and Bieldside, one of them being provided with 
the new covered top. The service was one of 20 minutes, atarting 
from Bieldside at 10 o'clcck and stopping at 10 o'clock at night. Two 
of the cars were run all the way between Castle-street and Bieldside, 
and the third was kept between Mannofield and Bieldside, being fed by 
the Oorporation cars. The service was popular beyond all expectation, 
and thousands of intendiny passengers could not be accommodated. A 
time-table will be issued by the compeny this week. 


Lendon County Council —The motion, of which notice had been 
given, to refer to the Improvements Committee а proposal for the 
acquisition by the Oouncil of Hungerford Bridge and Oharing Cross 
railway station, and constructing & new road bridge with & double 
tramway line, has been withdrawn. Upon the recommendation of the 
Highways Committee the Council have decided to make application 
to Parliament in the next session for powers to enable the Council to 
construct tramwsys from the present terminus in Westminster Bridge. 
road across Westminster Bridge and along the Victoria-embankment, 
апа the portion of the subway suthorised by the Council's Act of 
1902, from the Victoria-embankment to the north side of the Strand, 


In the yesr 
per car per mile was 1:84d., asagainst 
1:944. in 1902.5; and the salaries, wages of drivers, guards, and traffic 
staff 2:55d., as compared with 2-27d, in the previous year, The total 


120,773,368. The average traffic revenue per car 
mile was 10:52d., the average traffic revenue per mile of single track 
£4,468, and the average total revenue per car mile 10:67d. Tho work- 
per car mile, rd power cost, was 4'94d., while 

e average fare paid per passenger 
the average number of passengers рог car mile was nine, and 
‘of the population per annum 


. 9s. 6d. (1:675d. per mile); maintenance and 
ile 
per mile); and deprecistion on cars, plant, office 


The 
ыо охра per mile work out at 6:78d. The balance 


4d.); carried to credit of sinking 


of single 
crossings 


with а connection between the proposed tramways and the tramways 
in Lambeth Palace-road. The reconstraction for electric traction 
of several further routes hss now been completed, ор those 
from the Elephant and Oastle to St. George's Church and Old Kent. 
road several in and around Southwark, and one from Grange-road to 
New Kent-road. Some additional sections authorised by the Counoil's 
Act of 1901 have also been constructed, and have been certified ss 
satisfactory by the Bosrd of Trade. The report presented to the 
Council on Tueedsy comments upon the disperity between the amount 
(£91,363) swarded by the arbitrator to the London, Deptford, and 
Greenwich Tramways Company, and the value of the undertaking as 
estimated by the Oouncil’s witnesses. The Council put the figure at 
£55,529. А vote of £95,000 has been made to cover the cost of 
acquisition. The company desire that the Council shall take over the 
service at as early a date as possible, and the Highways Oommitt e 
recommend that they be authorised to make all n arrang - 
ments for this purpose. The Camberwell Borough Oouncil have 
sg'eed to petition the House of Lords not to make any altera- 
tions in regard to tramways Noa. d and 10 in the County 
Council's Bill now before a committee of the Honse, the London, 
Camberwell, and Dulwich Tramways Company having lodge: 
an o*jection to same. The Oounty Council having enquire! 
whetber the Camberwell Borough Council would contribute a third 
of the cost of certain street widenioge in connection with tle 
construction of the Oounty Councils tramway from Lordship-lane to 
Stuart-road, a recommendation was submitted st Wednesday's meetipy 
of the Borough Oouncil that the suggestion should be acquiesced in. 
The Council has adopted the recommendation of the Highways Com. 
wittee that the underground conduit system of electrical traction, 
spproved by the Council on Nov. 10 and Dec. 1, 1905, and on Feb. 23. 
1904, for adoption for the reconstrn.tion of the first seotious «f the 
Oouncil’s (Northern) tramways, and for the construction of certain new 
lines ia connection therewith, be modified s> as to provide for the use 
of a conduit slot lin. instead of jin. in width. Application is being 
made to the Board of Trade for »pproval. The receipts for the four 
weeks ended June 18 amount to £12,488, against £8,596 last year, 
rw for the period April 1 to Jane 18 tbe total is £130,202, against 
108,071. 


LIGHTING AND GENERAL. 


Ellon. —The осві of installation of the electric light into the burgh 
is estimated at £2,960. 

Hanley,—Sauction has been received to the borrowing of £5,800 
for the purposes of electric lighting. 

Portsmouth Telephones.—The subscribers connected to the Oor- 
poration exchange on June 16 totalled 1,761. 

Wrexbam.—Sanction has been received to the borrowing of £5,600 
for extension of electric lighting cables and plant. 

Annfielad Plain.—The Urban District Oouncil are corresponding 
with the Northern Counties Electricity Supply Company, Limited. 

Holyhead.— Application is to be made for sanction to borrow an 
additional 21,000 for the extension of mains and souroes of electric 


light. 

Beokenham.—The consideration of the proposals for the extension 
of the electric lighting undertaking has been adjonrned for three 
months. 

Maskelyne Wireless Telegraph.—The De Forest Wireless да 
dicate has acquired all the Maskelyne p:tents iu respect to wireless 
telegrapliy. 

Tewxesbury.—The Chepstow and Roes Electricity Oompany 
intend to apply for a provisional order for the district, including 
the borough. 

Erith. — Application is to be made for sanction to the borrowing by 
the Counci} of the further sum of £2, 500 for extensions to the elec- 
tricity supply works, 

Poplar.—Ootton-street and return to Bow-lane is to be lighted by 
five arc lampe, and the necessary mains and also distributors are to te 
laid, at an estimated cost of £388. 

Eastern Extension Australasia and China Telegraph Ce.— 
The directors have declared an iuterim dividend for the quarter ended 
March 31 of 2s. 6d. per share, tax free, payable on the Iöth inet. 

Epsom.—The Urban District Council have agreed not to seduce the 
price of current to private consumers until that consumption, which 
stood at present ut 5,548 8-c.p., reached an equivalent of 7,000 8.c.p. 

Hackney.—From Jan. 1 next the charges for current will be as 
pillows : for ап hour's use per day, 74. per unit for lighting and 34. 
or power; for three hours, 3d. and 2d.; and for six hours, 2d. and 14d. 
f Caerphilly.—The cT Railway Compeny have deposited in the 
Private Bill Office of the House of Commons a requisition for leave to 
withdraw their opposition to the Caerphilly electric lighting provi- 
sional order. 

Ware.—The Urban District Council's draft agreement with the 
North Metropolitan Electiicity Oompany for the taking over and 
working of the Oouncil's electric lighting order has been approved by 
the company. 

Sale of Plant.—The Council of Exeter have for disposal various 
lant. Particulars of this sale and of another, concerning an electric 
ynamo, switchboard, etc., at the Glanne Wells, Builth, will be found 

in another column. 

City and Guilds of London Institute.—Particulars of session 
1904-5 of the courses of instraction at the inatitute's central technical 
college (Exhibition-road) and at technical college (Finsbury) will be 
found in another column. 

City of London Electric Lighting Co.—The following dividends 
have been declared on acoount of the distribution for the year 1904; 
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on the preference shares бв. per share, and on the company's ordinary 
shares 5s, per share, less tax. 

Southend.—Oables are to be laid in Station-road and Ohalkwell- 
avenue. During the month 19 cousumers, with the equivalent of 
1,068 lamps. have been connectcd to the maine, bringing the total 
number of lamps connected up to 37,201. | 

Refuse Removal.—Matthews and Yates, Limited, ventilating 
heating electrical engineers, of Cyclone Worke, Swinton. are manu- 
facturing a cyclone oolleoting plant for the car building sbeds of the 
Brush Electrical Engineering Compeny, Limited, Loughborough. 

Keighley.—The electricity sold during May amounted to 11,515 
unite, an increase of 2,219 units upon May, 1903, and there wes aleo 
an increase of 42,757 units. or 2277 per cent., in electricity sold from 
July 1, 1905, to May 31, 1904, upon the corresponding period 1902 3. 


Swansea Telephones.—The Municipal Telephoaes Committee 
were on Monday considering the advice to apply for a mandamus to 
vompel the National Telephone Company to grant intercommunication. 
After various points had been discussed the meeting decided to adjourn 
for a week. 

Gilingbam.—The last report of the engineer showed thet 227 
8-0. p. lampe, with three connections, had been connected to the mains 
since the last meeting of the committee, making a total of 10,730 
8-c.p. lamps with 185 consumers connected. The laying of new 
mains is under consideration. 

Stockwell.—At the recent festival of the Stockwell Orphanage 
Colonel Nisbet made an appeal for fands to provide an installation of 
electric light in the orphanage, which would, it was estimated, сові 
£1,400, but towards which £100 had been promised if the work were 
completed during the autumn. 


Gloncester.—An sg eemept hes been entered into between the 
Standing Joint Committee and the city authority in respect of ligbt- 
ing the shire hall with electricity. The city authorities will рау £100 
towards the expenses. The Highways Committee have decided to 
sppoint a consulting electrical engineer and obtain tenders for the 
. work. 

York.—The extentions at the electric lighting station are now 
almost completed, and it will be formally opened on the afternoon of 
July 18 It has become necessary to extend the mains throughout 
Ooney-street and Spurriergate in oonsequence of the heavy demand 
a a and power purposes. The estimated cost of the work 
is i 

London County Council.—On Tuesday tenders were received for 
the installation of electric light at the Poplar Technical Institute. It 
was agreed to lend the Fulham Borovgh Council £25,000 for electric 
light installation, and the Hampstead Borough Council £4,300 for 
electric light meters. S:veral notices of intention to lay mains were 
agreed to, 

A. B. P. Acoumulators. — The A. B. P. Accumulator Compꝛuy 
report that they have just completed the erection of a battery, соп. 
sisting of 256 c-Ils, at the Leek electricity generating station, alao 250 
cells uf their 23-plate type at the Corporation power station, North- 
ampton. They have also delivered a complete battery of 58 27-plate 
cells to Constantinople. 

Gravesend —The Town Council are ahout to extend their mains to 
the Milton Ironworks at a cost of £180. Applications have been 
received from intending consumera in Rosherville parish, and it has 
been arranged for a deputation from the Nortb fleet Couvol to 
confer with the Electric Committee on the ваї ject of the extension of 
the Gravesend electric lighting order. 

Bo'ness.—The Scottish Secretary has reversed his former decision, 
and has now sanctioned the luau of £25,000 for the proposd electric 
lighting of the burgh. The contractors provide, erect, and fit up the 
instellation for the lighting of the whole of the burgh, the Town 
Council paying 24d. per unit for public lighting. The contractors sie 
bound to pay 6 per cent. on the capital expenditure. 

Chertsey.—The Board of Tirade having written to the U. ban 
District Council iu reference to the Staines, Egham, and Chertsey 
electric lighting order, and enclasing correspondence between the 
department and the Thames Valley Electiic Supply Oompany, 
Limited, it has been decided to intimate to the Board that the 
Council are willing to support them in revoking the order. | 

“Майне” Fire-Resisting Cable.—The makers, Messrs. Johnson 
and Phillips’ Electric Osble Worke, Old Charlton, inform us that 
their Patent No. 24,755, dated as far back as Nov. 11. 1902, gives 
them the right of finishing these cables with flit leather strip braided 
around the core. This arrangement makes an extremely safe and neat 
design for car-ehed flexibles and connections to mining plant. 


Sunderland.—The Corpora tion Electricity Committee, which was 


mulcted in costs owing to a misunderstanding, which iavolved their 


non- appearance before a Parliamentary Select Committee in connection 
with a petition against the Rural District Lighting Bill, have decided 
to protest against the order of the Select Committee as to costs. They 
contend that the committee had no power to order them to psy costs. 


Aberdare.—The District Council recently decided to consider the 
destructor, electric lighting, and electric tramway as one scheme, and 
the surveyor was instructed to report thereon. At the June meeting 
it was resolved to allow the electric lighting scheme to stand over, 
and to obtain the report of expert engineers on the tramway and 
refuse destructor, and Messers. Medhurst and Lloyd will be asked to 
report thereon. | 

Carnarvon.—The Council are about to purchase а site in Balaclava- 
road for the erection of electric light works at £1 OCO. The agreement 
with the National Construction Company is to be altered so that the 
maximum price to be charged should be 5d. per unit instead of 6d., 
and that the period for which the works should he maintained by the 
ponstruction company be extended fiom 20 to 25 years, Mr. Price 


White, electrical engineer, Bangor, has been appointed engineer to 
supervise the work. 

Holiday Sailings.—Mesers. J. and D. Robinson, Limited, 48, 
Wellington-street, Leede, have again, in conjunction with Mr. 
Effngham Wilson, 11, Royal-exchange, E. O., issued ''Robinson's 
Handbook,” for holiday makers in all parts of the United Kingdom 
It is a most complete record aud gives all the information required by 
the intending tourist from port to port in England, or thence to foreign 
ports, with the railway connections, etc. 


Clyde Valley Electric Power.—The Olyde Valley Electrical 
Power Company s provisional orders in respect of the burgh of Miln- 
garvie aud portions of the pana of Old and New Kilpstrick, in the 
county of Damberton, aud in respect to portions of the parishes of 
Glasgow and Old Monkland, in the county of Lanark, have been 
granted. The Board of Trade have decided to dispense with the 
consent of the respective county councils, 


Islington. —The electrical engineer has found that а certain amount 
of wear is taking place on the low-pressure pistons of the three 
1,000-b.p. engines, and as this tends to reduce the efficiency of the 
engines by allowing steam leakage, his suggestion that tail rods be 

laced on the enda of the cylinders for the purpose of supporting the 

eavy pistons, and thereby preventing the woar, has been adopted. 
The «stimated oost of the work is £100 per engine. 


Swansea.— А notice has been issued by the electricity department 
of the Corporation in connection with the forthcoming Royal viet, 
informing persons who apply for a supply of electrical energy for 
illumination purpoees on July 19, 20, and 21, 1904, that from 6 p.m. 
on July 19, 1904, the demand indicators installed will be ‘‘short- 
circuited,” and that current will be supplied at a fist rate of 2d. 
per Board of Trade unit as measured by the meter fixed by the 
Oorporation. 

Stock Exohange.—The Stock Exchange Committee have ordered 
British Westinghouse Electric and Manufacturing Oompany's further 
issue of £116,355 4 per cent. mortgage debenture stock (redeemable) 
to be quoted in the official list. QA реше has been made to the 
committee to appoint s special settling day in Rhodes Electrical 
Manufacturing Company e 6,135 ordinary sheres of EI each, fully 


paid. Nos. 35,001 to 41,000 and 43,101 to 43.235; and 33,000 vendors’ 


ordinary shares of £1 each, fully paid, Noe. 5,001 to 35,000, 41,001 to 
43,100; and 43,236 to 44, 135. 

Swindon.— At the last Council meeting a report was read from the 
electrical cogineer with regard to the extensions which would be 
requ'red to the generating station in order to meet the demends for 
current for lighting aud power purposes (other than tramways, for the 
autumn of 1905. Mr. Griffin was instructed to prepare p'ans and 
estimates of the cost (and so far as relates to the buildings in con- 
junction with the borough surveyor) of the required extensions, so as 
to provide for the estimated increased demend for the autumn of 1905, 
and also for layiog the additional cables mentioned. 


Long-Distance Telephone.—Telephonic communication will be 
opened tetween Manchester, Liverpool, Leeds, Hull, Wakefield. etc., 
and the chief exchange at Brussels to-day. The charge will be 8s. for 
& period of three minutes. Not more than two consecutive periods 
will be allowed- to the same subscriber if other applications are on 
hand. The service, it should be understool, will be available only 
from call offi. es of the Post Office, and by the renters of telephone 
lines provided by the Postmaster-General. Double periods will be 
allowed st night on reduced terms t» regular sabscribers. 


Removals.— Мг. A. R. Bennett, M. I. E. K., has removed from 66, 
Reoficld street, Glasgow, to Qaeen Anne's- cham bers, Broadway, 
S. W., where he will continue his practice as а consulting tel phone 
and general electrical engineer. Mr. Walter P. Adams, M. I. K E., of 
35, Queen Victoria-street, E. C., has removed to new offices at 28, 
Victoria-street, Westminster, S. W. Saxby and Farmer, Limited, 
have removed their head office from Kilburn to 53, Victoria - street, S. W. 
Messrs. S. Parsons and Co. have removed to larger premises at Horton 
Ironworks, Beckside-road, Bradford. They have also opened a town 
showroom at 7, Aldermanbury. 


Inquest.—Mr. R. A. Н. Tovey, the Doncaster borough coroner, 
held an enquiry on Saturday into the death of John William 
Hankinson, of 8, West-street, electric lamp cleaner and motor 
attendant in the boiler shop st the Great Northern Plant Works, which 
took place in the infirmary on Friday. Mr. Phillips, assistant 
manager at the works, represented the railway company, and Mr. Jos. 
Roddis (from the offices of Mr. Gichard, of Rotherham) repreecnted 
the widow. Mr. Joshua Dodgson, factory inepector, was esent and 
occupied a seat by the side of the coroner. After hearing the evidence, 
the coroner said that there was not the slightest evidence to show that 
the deceased was actually cleaning the mschinery when the accident 
happened. It was one of those unfortunate accidents which would 
happen. One of the jurymen had suggested that the belt and pulley 
might have been protected. They had heard the questions put by the 
Government inspector, and they might take it for granted that there 
had been no neglect, or the inspector would have seen to it. He 
thought they might assume that everythfhg had been done which the 
law required for the protection of this machinery. It was а case which 
seemed to resolve itself in effect to some thoughtlessness or forgetful- 
ness on the part of the deceased. They could not but come to the 
conclusion that it was a pure accident. The jury retired and were 
absent nearly half an hour. Their verdict was '' Accidental death, 
caused by the pulley and belt not being properly protected." Mr. 
Phillips ssid he would like, on behalf of himself and the officials, to 
express their sympathy with the widow and children in their sad 
bereavement. It was a very regrettable affair and particularly painful. 
The Coroner: I am sure the jury will concur in that, as [ do. These 
things will happen, and there does not appear to have been anybody 
to blame. The jury have added s rider, i is their rider, not mine, 
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Sunday Telephepat.—At the leat mecting of the 
of Oommerpe the guasident alluded to the want of 


when be fonnd that the main office of 51 Oom- 
| pla of that the 
understood that the 


Metford.—A committees has been ted with power to employ 
an expert in order to: t en electric lighting ecbame to the Town 
Oouncil. It is estimated that to begin with they would have to pro- 
vide for about 2,000 lights. Pablic lighting ia not proposed at present. 
A consumption ef about 106,000 unite for the first year is anticipated, 
which, at Ad. per unit, would be an income of over £1 700. A system 
to cover about five miles is estimated to oost £3 000. This would 
require two or three gas- engines of 150-h.p. in a buildiog which would 
cest not mers than £890. Altegecher 
could be carried out for an outlay of 498,000. 

.—The t h line is completed as far as 
Kerman. , it will rect with Jadia. and besides 
relieving the heavy pressure on the cable, will, it is tho 
cheaper to maintain, It will aleo produce various incidenta 
ments along its . Progress in the first pert was at the rate of 
15 miles per week, but the line is now proceeding at 20 miles per week, 
and no à hostility has been aroused. ‘The line is ex posted 


to be completa 17 tho end of this I £130 le. 
t summer, It ocsta mile. 
be, per 


The wire has been supplied by Messrs. Dorman, Long, and Oo., of 
Middlesbrough, and the posts by Messrs. Siemens Bros. 


pool Elestric ТА р Compan nad isei fix bart Ge 
И pany for permission 10 пк а gas et on a 
compacy's ode a) is the compasy declined, but made an offer, 
which hss been aceepted, to the effect that if the Ooupeil wauld bear 
the eost of fixing а lamp, bracket, and fittings to be supplisd by the 
oompany, а. d the — M m d become neseasary from 

ime to time, the company would fin e necesasry energy to supply 
a of 30 c. p., to be s witobed on from the time the Ge arcs are 
ewitohed off to sunrise, for a nominal consideration of 154. per annum; 
or they would give a small arc of about 200 o.p. on the same terms for 


£3 per annum. 
Derby:—The National торош Company are now ы 
е town has been divid 


the wires from overhead to underground. 


peint. From the exchange to these distributing pointe 

be und und. At each distribating E pone а especial post 
be fixed, to which, by means of overhead wire, the eubsori 

of that particular area wil be connected. As the areas are not 


one span of wire will be neccesary between each bniliieg. Tbe U 


latge, 

supplied and the distributing poor This will very con:iderably 
чар the-gumber and length of overhead wires, and as those remein- 
ing will be very short, there will be little possibility of breakege. 


St. Marylebone.—The Borough Council have adopted a report of 


the Eloet: ie e Committee recommen the Conseil te empower 
them to enter into an agresment with the opalitea Company to 
supply elaetrisity until March 31, 1906, and to entirely cease not later 
than March 31, 1906, The company were to take the revenue and 
pay to the Oouncil a sum in t of the interest on the amount and 
the cepital sums payable by the Oouncil to the оор) ander the 
award, such interest to range from 4 to 5 per cent. The Oocncil were 
to have complete eontrol over capital expenditure, and the charges 
were to remain the same, Councillor Debenham remarke 1 as soon as 


mpleted the pa 
engines and teke over the other responsibilities. 
for current have been fixed as follows: Light- 
p, offiees, banks, workchopa, ware ; 

hatis, and other short hours unclassified consumers, 5d. per anit flat 
rate instead of 6d., and 3d. per unit on the maximum demepd system ; 
man rely ar „зш unit; bestela, pablic-houass, private houses, and other 
u 


have the eptien of саш ander the maximum demand system. 


Jammeremótb.—The last seport of the Electricity and Lightiog 
Committee shows that the premises of 12 additional consumers, repre- 
senting a maximum of 488 8-c.p. lamps, have been connected to 
mains, that seven consumers have been 

t number of consumers taking current from the mains is 1,482. 

t has been decided to lay a new main in continuation of that in Creat 
Church-laze, at ар setimatad cost of £127. We deal elsewhere with 
the tenders for supplying the additional plant required in connection 
with the extension of the electric lighting installation. The tenders 
include tbe supply of two 1. 500. kw. generating sets. The Guardians 
have appoigted Mr. J. 8. Earight, 68, Lincoln's-inn- fields, W. O., as 
M e to specifications in eonneetion with, and to 


superintend the pid out of, the electric installations at the work- 
А now in course of erection at Wermrood 


house and infirmary b 
Serabs, 


Shepherd's Bush, 

Gerike of Telephbene Operatess. — The strike of telephone 
25 at the Molborn Exchange ef the National Tele. 
phone Company was Sroaght to a satisfactory conclusion en Monday, 

after a cemference between three representatives 9f the girls and 
, Mr, E. L. Gaine, and several of the officials ef the gompany, 
at Новае, Victori&embenkuenmt. The operators laid before 
Mr. Gaine their especially with regerd to the extra hours 


o tan, 
inclusive. 


is thought chat the whole - 


imperovws- ' 


the 
isconneeted, and thst the 


| e regc oe farre liabilities. 
Bua , 85, Philips рч габ/огд, Manobaater, 


of werk they had been called upon to undertake 
istmoductioh of a vew schedule of duty. Mr. Gaine pointed out that 
ne duty had upon them in excess of their contract with 


riday, and on Saturday about aix whereas under the ac 
were nine, and in some 


Crimeby —The cleeírical enginser's leet report contains the follow- 
: With reference to the flame ano мын мост teated, I heus 
to zepert that they proved aatisfectery. 

ordinary 10.ampere street аго lamps, 
1) That they gave from 
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they 
(4) Te epe of 
each, as compared with £4. 100. (5) If а samallar lamp were used, the 
ee ee be redaoed to abont £14, and the light 
would, , 


S exer than it is at ран To altar the 


ould suggest, however, that when any extensies to the 
abie орао ie гор аі vale matte be fasther censidaned. " | 


ба Turbines Suppisating other in ft. Louis, 
U 8.4. —The Union Electric Light and Power Company of St. Louis, 
which is a consolidation of the Miesonri-Edison Elcstric Compsng 


the ig зна Eleotrio Light, and the Citizens Electric Ligh 
Power Company are building a large power stetion on the Missiasip i 
River in North St. Louis. This power station when completed wi 
supply ail ef their demands, shutting down three existing power- 
houses with miscellaneous types of apparatus. This power station will 
installed therein four 5 000-kw., and two 2,000-kw., 85-cyele, 
6,690-volt alternators, diieot connected to Curtis turbines. In several 
sub-stations tbr t the city оо qur ti will be used for 
volt ey-tems. The power- 


pera 
witehing facilities, coal may be received by barges and 
у by m 


y 
9:000 kw. continuously, and the St. Louis Transit соору 18 DOW 
installing ave sever 
1,000-kw. converters, sub station No. 2 will have two 1,000-kw. con- 
verters. The distribution mains to the Transit Company's power 


stations will be underground. 
Shipley.—The rapid progress of the Distriat Oounoil’s electrici 
to almoat double tbe station. 


department has made it n 
the yeast ended March 31, 1908, 470,530 units were rated, of which 
Tous eiu were required Hal agian ае el a к eins 
А wer ees, the remainder being used for i 
Sting fighting of tho works, and for motive толе: T aired at 
. Ia the year ended March 51 last 926,244 units of 


in the gon UA nik from £2,725 to £6,210. The 1050 in 
1905 of has fallen to £125. To meet the growing demand 
contracts have been let for an additional 800. b. p. turbine a 


dyname 
and the switehboard al 


extensions at 


and testing rooms. 
Mr. Sam Bradley by Meesrs. Hartley and Kemplay (masons), and Mr. 
Joshua Hobeon (joiner), the other contractors being 

Rushworth (plamber), Mr. W. Holmes (plasterer), Mr. T. Thornton 
(slater), and Mr. H. Hirst (painter). 

London Gazetta. —The first meeting in the estate of Henry Binks, 
electrical engineer, carrying on business at 34, Leaderhall-street, 
London, and residing at 4, Highbury-oresoent, Highbury, Middlesex, 
will be held at 11 a.m. ор Joly 7 st Bankruptoy-buildings, Oarey- 
street, London, W.O. The pnblic examination in the estate of Carl 
M ert Tyge de Fałbe (lately carrying on business as tbe Electrical 
and General Oontracting Oompany), now residing at 1, Penywern- 
road, Earl's Court, and lately trading at 27, Shaftesbury-avenne, 
London, will be resumed at 11.20 a.m. on July 80 at 5 
buildings, Oarey- street, V. O. A first and final dividend ef 2s. 63d. 
the £ ‘has been deelared in the estate of Gilbert Jackson and David 
Smith (trading as Jackson and Smith), electrical engineers, 6, Annes- 

Carlisle, кирт at the Officiel Receiver's Office, 34, 


well- street, 
Fisher- street, Carlisle. e par ip between Henry Turner and 
Obarles Ri bro dd engineers, 15, N 


Donglas i ow 
Broad. gtreet, London, E. C. ( ав H. Turner and Go.), thas been 
dissolved by mu consent, e Reliance Eleatnic Company, 


Mr. E. W. 
been 


-raad, B 
Appointed liquidator. final meeting ef the er Elec- 
Ore Separator Syndicate, Limited, will be held at 20, Copthall- 
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avenue, London, on July 26 at 5 p.m. Royal assent has been given to 
the Electric Lightin 
Electric Lighting (Further Powers) Act, 1904; Ohesterfield Оогрота. 
tion Tramways and Improvements Aot, 1904 ; St. Marylebone Electric 
Lighting Act, 1904. 

Newcastile.— With regard to the opening of the electric light 
station, mentioned in our last issue, we cull from the Staffs Advertiser 
as follows: '‘ The new works have been erected on land adjoining the 
gasworks. The buildings have been put up by Mr. S. Wilton, jun., 
of Newcastle, and they comprise an engine-room 50ft. square—a lofty 
apartment, the walls of which are entirely lined with glazed bricke— 
and a battery room 60ft. by 12ft. The machinery comprises two 
60-h. p. gas-engines, made by Messrs. Andrew and Oo., Limited, Stock- 
port, rope driven, with two 50. kw. dynamos by the Electric Construo- 
tion Compeny, Bushbury, Wolverhampton, and a switchboard by 
Messrs. Orompton and Oo., London, arranged for а three-wire oon- 
tinuous current supplying 230 volts pressure to consumers. The board 
is arran for running the machines on the town, together with a 
etorage battery for the same when required. Auto:aatio cirouit breakers 
are provided. The battery, constructed by the Electric Power Storage 
Company, London, comprises 120 cells, arranged for a BO. volt supply, 
and a capacity for supplying about 200 8-o.p. lights for eight or 
nine hours. The battery is provided with a switch on the board by 
which the supply is regulated. The cables were supplied by Oallendet's 
Cable Company, London. A feeder, consisting of three cables, carries 
the total current required to а feeder pillar in the centre of the town, 
from which distributing cables are taken through 5 pillars 
over the compulsory area These pillars are so a at any 
section of the town can be cut off independently. In the engine-room 
are a five-ton crane over the engine , and a two-ton crane over the 
dynamo beds. When the supply was first turned on a month or two 
ago about 430 8 c.p. lamps were connected up, and it was considered a 
very good start, but so rapid has been the extension that the total 
capacity of the works is 
8-0. p. lamps are now connected. It is intended to supply current for 


the light at present is 6d. per unit, The electrical engineer in charge 


light station. 


Coventry.—The Electric Light Committee’s annual report states 
that the capital expended during the ne has been £16,758, bringi 
the total expenditure to date up to £119,470. The amount raised on 
loan is £95,474, and £12,000 has been received on temporary loan, 
while the receipts on various accounts have amounted to £1,543. The 
balance of £26,011 has not yet been raised. The total capital sano- 
tioned is £110,485. The amount of capital repaid is , and the 
sinking fund amounts to £9,231. 
sumers has increased from 449 to 536, and the equivalent of lamps 
connected from 39,605 (8 c.p.) to 55,746. Further connections are 
being made. The number of units sold has increased from 566,731 to 
920,192, and the revenue from sale of current and meter rental from 
£8,076 to £10,844. Tho increase in units sold to private consumers 
has been from 604,218 to 857,242, and the revenue from this source 
is £9,581, against £7,057. The working expenses are £4,598, as against 
£2,691 in the previous year. The profit on working is therefore £6,245. 
lle. 944., against £4 2s. 104d. last year. The capital charges 
amount to £5,470. Os. 3d. The net profit therefore is £775. 11s. 64d., as 
against a loss of £189. 2s. 544. last year and £1,807. 19s. 714. the 
year before. The committee recommend that the balance of profit, 
2776. 11s. 64d., be carried forward to next year's account. The sale 
of current shows a profit of 1d. per unit, against a lose in every pre- 
vious year, varying from 8d. per unit in the first year to ‘06d. in 1903. 
Coal cost last year £1,461, which was an increase of £376 on the pre- 
vious year, when the cost was £1,086. The manager in his report 
states: '' During the year we have connected 87 consumers, which are 
represented by 4,871 a and 509 h. p. of motors. We have laid 
64 miles of mains, besides 4j miles of spare pipes.” The total 
number of lamps connected at the end of the year, including motors, 
was 53,746, and the number of lamps which were connected at the end 
of 1903 was 59,605, showing a total increased communication of 14,141. 
The cost of manufacturing current amounted to only 41 per cent. of 
the revenue, against 45°7 last year. The station oosta having been 
reduced to the rey low price of 115d. per unit, Mr. Jeckell in his 
report said: '' With regard to the cost of manufacture at the works 
though it was very low for the last year, it has been reduced still 
M it has been reduced from 1'513d. per unit to 1°159d. per 

t" 


PROVISIONAL PATENTS, 1904. 


JUNE 20, 

13009, Improvements in terminating insulators, William Aitken, 
саге of British Insulated and Helsby Oables, Limited, Milton- 
road, Edge-lane, Liverpool. l 

13908. Improvements in means for producing electric aros 
from alternating currents also applicable for rectify- 
ing al currents. Ezechiel Weintraub, 85, 
Cannon-street, London. (Date applied for under Patents 
Act, 1901, June 20, 1903, being date of application in United 


States.) (Complete specification. ) 
18925, Improvements in electric arc lamps. George Willis 
Macie, 22, Southampton - buildings, Chancery lane, 
ndon. 


13927. Am improved system and apparatus for electrically 
operating bulkhead doors, hatches, or the like. 
Allen Parry Jones, 55, Ohancery-lane, London, (Long Arm 
System Company, United States.) 


Orders Oonfirmation (No. 1) Act, 1904; Govan | 


ready almost exhausted, and nearly 2, 000 
14039. Improvements in minere’ and other 
power as well as lighting purposes, if required. The price charged for |. 


: 14068. Improvements in solutions for the electro- 
of the works is Mr. J. Р. Shoolbred, formerly of the Stockport electrio |. 


During the year the number of con- 


19988. Improvements in automatic electrie cut-eut mechanism. 
Allen Parry Jones, 55, Ohancery-lane, London. (The Long 
Arm System Company, United Btates.) | 

Improvements in or relating to storage battery 
separators. Alfred Julius Boult, 111, Hatton - garden, 
London. (Norman Dodge, United States.) (Oomplete 
specification. ) 

Impreved system of installation ef electric apparatus 
for traction in mines or other places containing 
explosive gas. Edgurd Francois Joseph Modesse, 111, 
Hatton-garden, London. (Complete specification. ) 

19945. Improvements in power transmitting devices. Franklin 

Wise Howortb, 46, Linooln’s-inn-fields, London. (Electric 
and Train Lighting Syndicate, Limited, Canada.) 

Improved construction of electric tumbler switch. 
George Smith, 175, Fleet-síreet, London. 

13959. Apparatus operating with automatic regulat!ien fer 
submitting gases and vapeurs to the action of the 
electric are. Oliver Imray, Birkbeck Bank-chambers, 
Southamp'on-buildings, Ohancery-lene, London. (Société 
Anonyme d'Etudes Electro-Ohimiques, Switzerland.) 

Improvements in elecric lamps. Edgar Alfred Oarolan, 
83, Oannon-street, London. (General Electric Company, 

United States ) 

13964. An improvement in electric fuseboards and fuses. 
George Mark Pinkerton, 10, Oamomile-street, Bishopegate- 
street Within, London. 

JUNE 21. 

14090. Improvements in electrostatic apparatus for measuring 

electrical potential differences. Edgar Walford Marchent 

and Gladstone Walter Worrall, The University of Liverpool. 

(Complete specification. ) 


‘13933. 


13937. 


18947. 


18979. 


portable electric 
lampe. William Edwin Gray, 55, Bayham-place, London. 
deposition ef 
metal Louis Potthoff, Birkbeck Bank-chambers, Suth- 
ampton - buildings, Chancery lane, London. (Complete 
specification. ) 

14009. Improvements in apparatus for electro-galvanising 
Louis Potthoff, Birzbeck Bank-chambers, Southampton- 
buildings, Ohancery-lane, London. (Oomplete specifioa ion.) 

14060. Improvements in conducter and collecter devices for 
electric railways and tramways. André Bolzsno, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 
lane, London. (Oomplete specification. ) 

14066. An improved tage battery. Lionel de Gournay, 

40, Chancery-lane, London. (Oomplete specification.) 

14071. Improvements in and lowering of aro lamps. 

Herbert Henry Berry апа Ernest Skinner, 78, Upper Thames- 

street, London. 

140729. Improvements in the transmission of vibrating 

wave-sounds, messages, signals, and the like. 

James White, 28, St. John's-park, Holloway, London. 

JuNE 22. 

14067. Improved box and lid for electric accumulators on 
board ships, motoroars, and the like. Arthur Albert 
Smethurat and Thomas Henry Bishop, 44, Lodge-road, 
Southampton. 

14106. Improvements in and relating to electric cella. Ernst 
Wichmann, 112, Potedamerstrasee, Berlin, Germany. (Com- 
plete specification. ) 

14111. A self-locking contact maker. Joseph Henry Golding, 
Amhuret Electrical Works, Garnham-street, Stoke New- 
ington, London. 

14117. Improved form of protected conductor rail for electric 
railways. Richard Owen Sallivan, 170, Portland-road, 
Jesmond, Newcastle-upon-Tyne. 

14198. Improved method of р treatment for accumu- 
lator plates. Henry Leitner, Lynton, Dartnell Park, 
Byfleet, Sarrey. | 

14195. Improvements in or relating to apparatus for supply- 
ing current to eleotrically-propelled vehicles and the 
like. Torius Larssen Kolkin, The Westinghouse Patent 
Bureau, Westinghouse-building, Norfolk-street, Strand, 
London. 

14186. Improvements in brush-holders for electrical machines. 
William Horace Foot, The Westinghouse Patent Bureau, 
Westinghouse-building, Norfolk-street, Strand, London. 
(Date applied for under Patents Act, 1901, June 24, 1903, 
being date of application in United States.) (Complete 
specification. ) | 

14139. Improvements in and oconnected with aro lampe. 

. Francois de Zea Bermud:z, 33, Cannon-street, London. 

14145. Improvements in or connected with telophonio instru- 
ments. Charles William Fisher, Birkbeck Bank-chambers, . 
Southampton-buildings, Ohancery-lane, London. ; i 

14147. Improvements in and relating to the electrolytio. 
deposition of metals. Sherard Osborn : Gowper-Coles 
and The Metals Corporation, Limited, 70, Ohancery-lane, . 
London. . : 

14148. Improvements in vapour electrio lamps. Osias Otto 
Krub, 85, Cannon.street, London. (Date applied for under 
Patents Act, 1901, June 22, 1903, being date of application 
in United States.) (Complete specification. ) 


or 
Robert 
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14100. Improvements in or relating to electric clocks aad 9375, Electrical resistances. Vedovell (nee Del Castello). 
electromotive 


apparatus thereof, and for other (Date applied for under International Convention, Oct. 19, 
purposes. Sebastian Palmer, nes Westminster, 1905.) 
London. (Oomplete specification. ) 9950. Collector rings of alternating-current generators and 
14163, Improvements in movable overhead frogs or switches motors. Kendv. 


and section insulators for eleotrio railways and | 10171. Electric converters. Müller. 
tramways. Obharle Hesterton Merz and Sydney George | 106293. Antomatie trolley controlling devices for electric 


Redman, Norfolk House, Norfolk-street, Strand, London. tramcars and the like. Nichols. 
JUNE 23. 10086. Printing telegraphs. yd 
14170. Improvements in electrical acoumulaters. Thomas Rigg, | 11525. Magnetio compasses. ey. 
Б, Oorporation-street, Birmingham. = 11568. Electric current switches. Hall and Hackblock. 


14176. Improvements connected with electrical collector 
rails. Thomas Francis Jones, 9, Tempest Hey, Liverpool. 


14106. posi in electric conductors fer tramways COMPANIES’ STOCK AND SHARE LIST. 


ed on the conduit system. Wilfrid John Aris 
Watkins, 106, Ohichele-road, Oricklewood, London. — 
14196. . im, electrodes tr а е поа Ts Name. A” Last prioe 
Bri omson-Houston Oompany, Limi non- mm ustrial.— g 
street, London. (The General Electric Company, United 3 їн ткен Oper н. Оны ты. Мов. 1-70,000 z — H 
States.) Aron Mlectricity M c. Oum. Pref. Sha 1-126,000 1. 

14991. Improvements in and relating to galvanic batteries. . 0 2 
Reinhold Dréibholz, 6, Lord-street, Liverpool. (Oomplete | . por dent. Cine. Piet, Bobengures LIII DM EE Sb 
specification.) British Thomson-Bouston Oo., n per cent. 1st Mort. Deb. 0 den 

14231. Improvements in electric sparking plugs for internal- | Stock, Red. ...................................... “a . 
— . | i verano Mic sii Spar,” 
Ohsncery-lane, London. (Date applied tor under Patents Act, cent. Wen e Ordin . 100 aa 
1901, June 24, 1903, being dats of applicaticn in Franoe.) Brush E ес ы т ^ Mort ay, Nos, Lib iI 1 - Hh 
(Complete specification. ) EE ᷣ ee EE 

14239. Improvements in or relating to electrio traction CCC. VV 100 — 73-78 

es. Coloman de Kandó, 111. Hatton- garden, London. 8 Debentures .......................... и “з 194-108 
(Complete 5 —— 6 per oent, Prall . бош 
14950. Improvements in dynamo-electrio machines and the бшер апа со: CCC А s. 1 
like. Ludwig Тогда, 40, Ohancery-lane, London. вако расте United, атыг" М ea 14 дй 0. 881i зе H 
— Ol 7,139 ........ 5 — 
Я JUNE 25. —— 5 per oont. Debentures- 57. SERENA OAM PANELES 100 Ми 16-19 
4281. Improvements in the method of and means employed ——— & por oen Stock, Red. .................... ~ 
for supporting and connecting tho trolley wires of | MUNA (percent, ͤ reb sereni ЕС ИҢ, 
overhead electric systems and in the method of insulat- € per cont. Porp. ot М ort. Deb, ................ 100 „ А 
ing such connections. James Haydock and Thomas Smith | Ferranti Limited ted, 5 per cent. 15:1 Mort. Deb, Stock, Red. 100 .. 90-96 . 
Jones, Penny Bank-chambers, Halifax. . 12 ff.. 15 = 9788 

14994. An improvement connected with the “live rails” of | W.T. ers Telegraph Works, Ordinary „ 6 — 14-124 
electric railways. Thomas Massey Lynch, 15, Water- — pee oeni. Praes Preference ........................ 1 A = ii 
street, Liverpool, India Rubber, байа Perch, аватара хий Vor. 10 С 1930 

14300. Improved arrangemont of plant for generating stations. — 4 per cent, Бебепбигев.......................... 100 . 100-105 
Bernard Mervyn Drake and Drake and Gorham, Limited, Parker, Пий, Че Ойра, у A 15 - 10104 
66, Victoria-street, Westminster. азаа ы a = dO 

14336. Improvements in and relating to the goneration ef 
electricity. William Strickland, 70, Оһаговгу - lane, соса с Е кече ig apo " 

On. Blackheath Green Distri м е = 

14950. 1 signalling and braking devices oae. А and Poole" Ordi si ска ощ e: II. 

trains. Peter Krause, 65, Chancery-lane, —— 44 per cent. Oum. Pref., 7,501-15,000 ............ 10 . N. 

London. "(Complete specification. ) — 6 реє сопы 9 5 Second Bret Pret, 1 bd. 10 .. 1 
Bromley (kent) Ble Alestrie Li irio Light ad nd Power Co., 4j per cent. = 20518 

Brompton and ша Kensington, ee. 5 104- 
— ] per cent. Preference ...................... 6 

COMPLETE SPECIFICATIONS ACCEPTED. 7 Se gp бер, "КҮЙӨӨ. ® ET 

To be published July 14, 1904. Mere Noa. 30,001-50,000 ................. Bion 7^ р ac 
1903. Oentral аслы m Deb. Stock 100 га 

11168. „„ Charing Cross ALII капо, „„ 8 

13741. Dynamo-clectric machinery. Midgley and Wright. 30 — p.e. Quin. Prei., 140,000 ud JA 

13746. Method for operating signals on electric railways. Chelsea Electricity Supply FCC 5 E 
Young. op of Let cent. De Cc ue veut Terr rrr ч 1141 

13999. Dynamo brushes. Siebers. TM —— 6 per cent. Cumulative Ёге{...--................ 15 B 

14173. Breaking and controlling eleotrio oirouits. „ per oen Stock . . . . . % · Е 
(Oooper Hewitt Electric Company.) MEL ашу of Lodon Electrio Supply, Ordinary а b.. 15 peu 

i i — Coo ͤͥ ⅛»»-mA :mmʒp e 

16534. Secondary gaivanio batteries. Schneider and Beissbarth 0 1. — sar Oam Р RET pre rer дЫ 


18253. Magnetic controlling devices. Carolan. (General Electric | Amundscnb Electricity Corporation, Ordinary, 1-50,000.. 6 
6 


8 


Company.) —— 6 per cent, Oum. Рге!........................... 105 15 105 
18343. Electric vapour lamps. Carolan, (General Electric | 00 рек eek Cd. dt Tust. Ld öh d. bi. Ff. I. 0.00 8 
Company.) % Doboatare Block, Med v розн wo — 9 
18344. Electric lamps. Osrolan. (General Electric Company.) Folkestone — Supply, Ltd., or 1-10,000...... 10 ж 
19366. Process relating to the roducing ef metallic compounds Hove Limited, Ord., 1-13,000.......... 6 1710 
and the fusing of motais, in particular of nickel and Kensington & Kaightabridge Mes. LA Lid. Ord, 1405 an 1 
iron in tho electric furnace, Abel. (Siemens und Halske | | —— Der & шынаа and Not I 100 ie 
Aktiengesellechaft,) Kidderminster and Dist. Hes ec. Lighting and Pret. 10 98-104 
96850. Selective signalling systems. Fairweather. (Stromber London Niecteio, | , e : 11-14 
Carlson Telephone Manufacturing Company.) т, эш cent. lst Mortgage Debenture Stock, Red... 100 Ta 
26651. Central telephene exchange apparatus and connection. | Metropolitan Ordinary .................................. 10 196204. 
Fairweather. (Stromberg Carlson Telephone Manufacturing — оа m Mortgage Debenturo Pow 0 97.100 
Company.) Newcastle- po Дын Electric Supply, Ordinary ........ A ет 
1904. Wlectrio lighting... 7. 0 1414 
9008. Electric induction motor meters. ig or aed pour la Notting pe oent. reat iot. Debs Nos. 1-500 (Reg.).. 100 98- 
Fabrication Su Comptenrs et Bane a Usines E Oxford „ 00 ana ana i. -14,510............ i» — m 
(Date applied for under Internatio nvention, Fe Royal Electrical Oom of Montes. ij per cent. Firsé = 
1905.) | | | | | | | | | | | | | | A |] Shares Mortgage Debentures ........................ 100 . 100. 
3221. a telegraph apparatus. Brown and Hardie Smithfield Markets Рен Supply, Lid., жа, 11500: 5 — FEY 
i i — 4 per oent. Debenture Btook ........... ‚ 100 . 
3692. Electric bells or gongs. Heyes and Heyes. 3outh LOMIIBAIE 0o ан ооо нене 5 2 1 
4507. Electric controllers, Esstwood. pmi VVV] 
7994. Cluster sockets for К ы Fairweather. B TL Oum cx cca Жир 10 = ш 
(Benjamin Electric Manufacturing Company.) г с барыу ©, pie tS Олд 58 ^ 
9647. Electromagnetic machines for igniting in explosion жш" Ordinary ulative hake „ o s cm 
motors, Pichard and Meunier. —— 6 percent, Cum. Pref., Ib, ioi- 138.881 6 = 64-68 


sb 
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Name. Amonas 


paid, Last price, Name, Amonn! Lasi peice 
Electric Railways. 8 E 44 
ectric ays.— 8 Cork Electric Tramways and. Lighting Co. Ordinary . - 10 - 919 
Gentes] London, Ordinary ) 221 98 per cent, Cum S as eo go — ° 
—— 4 рег cont. Pret. JFF 1% = 10150 4 per cent. Debentures .. =. 100 — 101-102 
В def *€99*065602062060€9909022250095 100 oe 79-82 Dublin үе Tramways (1986), Ord. Nos, 1-6 1-50, 000 .. ce 2 => D 
— : v. 100 . 118-116 per cent os п enews " 
— о, Deb. tock (Pros ee esu uo E 45-49 per cent, Mort. Debs., 1-8,000, ied, - uon d ae 
——— per cent. Debenture eeeneheeavaeenea eee 9.0 eae 1 109 Imperial amways Ordinary. нка „„ ње ња . жана „„ ња ња all — 19 
LC. 6 per cent. Pref. Stock '91 2 % % 2 — — — 98 100 ее 15. б рег cent. Cum. Pref, . ы es ә € ee all en 8118 
[I] LL 99 6% 2809002520099 209000€ 100 Lad 120- 44 per cent. Deb Stock . Seescepseaseoseeseseesese 100 = 108-11 
— eth Ü i „+, зе I ык oi i n Tramways s and Lighting, 5 per cent. 
erpoo ead т cent. Pref, ................ i227 MOS ы 30. m е 08. 00/4001 00 DU 00 e m 
НҮ о: v-90e€09€*000209900€09600000€0€608900229 0.0 10 «ae - 4 per cent. jj enin Btock v-""o9?200090029500900092297€9 00 es 555 
per cend. Mortgage Debentures, Red., 1-1. 00. — С 101 Kidderminster and District Lighting and Traction, Pret.. M al E. 
Ordinary 7 . 100 . 89-82 ondon te B. er cent . „2. ог - . 
n — Par gon, int Mt, D Deferred 1000 igi, niis = vt 
— etropolitan Electric Trams, Deferre ер 
" есе 5 А Тет E 5 percent. Cum Pref., ,500,001-814,016 .........: 1 = n 
€ o- Argon P p - ew Genera) Traction, Z = 
—— Permanent б per nt. Debenture Stock, 1888. . .. 110 = 187.184 Uy rae ee 1-8 
Blackpool and Fleetw бөө - -löi 5 per cent. Mortg e il 1,715 (Regd.). 100 — 8895 
eren dus eb Kor T 115000 ........ - ~ ye Oldham, „Anton, and Hyde E 6 зул 1 да nM 
— ro ОШ et adde SL E RE = LL. WX 75. . TTE - 
c o pe per cent. Deb. Stk., Red., Prov. = "m pa. 100 . 1 Perth Elec, Tramways (W. A) rcent. 1 Mort. Deb. ви. 100 = 104.18 
British Со plumbia Е Electric Railway ба, дА Der ө D - 2 Potteries Electric Traction, Òr inary, 20,001-40,000 ...... 10 = 810 
— . dr 5 per cent ef., 1- T— RÀ - 
—— Won. Oum. 5 per cent, Pref. .................... 10 1 44 per cent. Debenture Stock .................. 100 | ми 
——- A percent. let Mt. Debe.. Nos. 1-6.850,0f £40 each 60 105-165 p.e. South Lancashire Electric Traction and Power Company— 
— r cent. Vancouver Power Deb. ............ 0) . 1 ст ро C07 Regit un ЧИ caia tos С 1 y 1 
British сене Ae On. Fi Ord. 5 001 61 00 & 60 HUEVO о = 10411 £101,132 6 per cent. Preference „m... mes mm o ^ = 
5 Per cent. Perpet | 8 ee Stock. ооо % „ 60% 100 [-—] 116-1 теу" £528, 0 “ percent, Debenture Stock "— 1 p. - i p.e. 
Buenos ence Agios and iaigrano Tram. F Telephones.— 
me оа e b. Om. Pl., 1-27,500 tton or M8 = 58.8 Nationa Telephone, Preferred. 100 . 104-106 
6 per cen 
aD per cent. Deb. Stock, Red. ......... 2 6 6 % „6% „%ũ6.) 100 = 107-110 Deferred Stock „ 6808 88 OF оо Of Of 0.9 оо оо оо 6.9 оо оо Of ез 84-87 
rov. Oort., all paid .. **-.95029*2900*90090009 100 « 103-106 6 per cent. Cum. 949 GP оо вю оо ою QD оо о me ер 11-13 
о Tramways ‚Мов. ra per ent, быш "50000000 : = Ri e cam NOT Gem ө ө ө э a оо оо оо QUO. ер ap a 55i 
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NOTES. 


Radium.—Prof. Geite), of Wolfenbuttel, has just been 
successful, it it reported, in discovering comparatively large 
quantities of radium in the thermal mud used during the 
last few years at Baden-Baden for medicinal purposes, 

Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was beld on Monday 
afternoon, the Duke of Northumberland, K.G., president, in 
the chair. Viscountess Gort, Mr. M. H. Speilmann, and 
Mr. W. R. W. Sullivan were elected members. 

Wireless Telegraphy.—It is reported that the 
Marconi system of wireless telegraphy is being introduced 
on board the Northern Lights Commissioners’ steamer 
" May." The system is also being installed at the light- 
house on Inchkeith, chiefly as ап experiment with а viow 
to the introduction of it to other steamers and lighthouses 
under the control of the Commissioners. 

The New Telegraphic Code.—The new code decided 
upon by the International Telegraph Convention last 
summer came into operation last Friday. Its advantage 
to concerns trading abroad is shown by the fact that the 
cost of cabling in cipher is reduced by something like one- 
half. Any pronounceable combination of 10 letters may 
now be employed, subject to the proviso that combinations 
formed by the union of two or more actual worde are 
inadmissible. It is calculated that the enormous total of 
20,000 million combinations can be used. 

N-Rays.— A suggestion is advanced by M. Jean 
Becquerel that there are two elements in the N.rays, 
eonsisting of an undulatory movement propagating itself 
with the speed of light, and another mode of energy 
propagating itself more slowly. It will be remembered 
that M. Becquerel demonstrated that metals transparent to 
N-rays become opaque to them when their surface is sub- 
jected to the influence of chloroform or ether. M. Becquerel 
considers that it is the latter of the elements now attributed 
by him to the N-rays which is arrested by metals under the 
action of an anzsthetic. 

Electrical Ore Finding.—Tho Daft and Williams 
electrical prospecting system, of the resulte accomplished 
by which we recently gave some particulars, is to be 
employed on some mines in the Coniston district, near 
Barrow-in-Furness. The experiments, which will be carried 
out entirely at the expense of the Electrical Ore Finding 
Company, are intended to prove whether it is worth while 
spending further capital upon what has hitherto been an 
unremunerative undertaking. Upon metalliferous lodes 
being located by the electric waves, a bore or shaft will be 
sunk to verify the indications. The results are expected 
to be ascertained definitely within a few days. 

Atmospheric Pressure.—Now that the working of 
the Meteorological Office is under consideration, it is 
interesting to note the opinions recently expressed by an 
official of the Norwegian Meteorological Institute. He 
considers that too little attention has been paid to the elec- 
trical conditions of the atmosphere, and that such investiga- 
tions as have been carried on in this sphere are impaired by 
the observations being generally made in the lowest strata 
of the atmosphere. He also remarks that the distribution 
of atmospheric pressure and temperature is often quite 
different from what might have been expected from the 
telegraphic reports of the previous day, leaving the impres- 
sion that there are unknown factors in co-operation. 

Electric Arcs between Meroury and Carbon.— 
In No. 10 of the Physikalische Zeitschrift Dr. L. Cussuto 
describes some experiments on electric arcs in mercury and 
carbon. From measurements of the electric tension and 


current intensity made with both directions of the current 
and with different electrode distances, it is inferred that for 
equal current intensities and equal electrode distances the 
electrode tension of the arc will be higher if the mercury 
be the cathode and the carbon the anode than in the 
opposite case. The sum of the anode and cathode tension 
falls is practically identical for both senses of the current, 
whereas the tension fall in the arc column is higher in the 
case of the mercury being cathode than vice versd. These 
phenomena are accounted for as follows: The column of 
the electric arc between the mercury and carbon will show 
nearly throughout ite length, irrespective of the direction 
of the current, the bluish light characteriatic of mercury 
vapour, mercury being vaporised much more strongly than 
solid carbon. Now the vaporisation of a mercury anode is 
greater than that of a mercury cathode, the potential fall 
being higher in the former case. A mercury anode will 
therefore supply the electric arc column with more vapour 
than a mercury cathode. The potential fall in the arc 
column, however, depends on the amount of vapour derived 
from the electrodes, increasing as the latter decreases. Tho 
potential fall in the electric arc column must, therefore, be 
smaller in the case of a mercury anode than in that of a 
mercury eathode with less vaporisation. 


Aerial Electricity.—Some particulars are given by 
the Scientific American of the growing use of windmills in 
the Western States for generating electricity in connection 
with agriculture. The question of utilising the wind for 
driving farm machines is of great importance to farmers 
in those regione, as there are no large atreams for them to 
harness, while wind is abundant. The wind has now been 
harnessed for generating electricity for use generally on the 
farm. The earlier mills were employed experimentally to 
generate electricity for lighting the barns and homes, but 
their succese stimulated some to more ambitious efforts. 
To-day а good many of them are being run to generate 
sufficient power to operate small motors. Several windmills 
are worked together on some farms to operate the gene- 
rators, and in this way 10-h.p. motors are working in the 
field continually. Several motors of 2 h.p. and 3 h.p. are 
operated in the field, and better resulte are obtained in 
this way than by one large single motor. By distributing 
the windmills and motors in different parts of the farms, 
more favourable results are obtained than by any other 
method. Another example of the use of the windmill 
for generating electricity is provided by the village of 
Askov, in Denmark. The windmill can be supplemented 
by a small petrol engine in case of a period of quiet 
weather. There is storage capacity for four or five days, 
so the engine is seldom required—only about 30 days every 
year, An ingenious contrivance enables the speed of the 
dynamo to be controlled and regulated. From this station 
the whole village is supplied with light, and power is pro- 
vided for industrial and agricultural purposes. A farm in 
the neighbourhood, about 80 acres in extent, has a private 
plant of the same type, from which illumination and also 
power for driving all the machinery is obtained. The 
whole of this latter installation, including windmill, 
dynamo, etc., cost only £220. 


Disruptive Discharges at Very High Tensions.— 
According to a communication recently made before the 
French Academy of Sciences, Mr. de Kowalski has рег. 
formed some experiments with three continuous-current 
machines of the Thury system, built by the Compagnie 
de lndustrie Electrique et Mécanique, of Geneva, and 
capable of yielding & current intensity of one ampere under 
& maximum tension as high as 20,000 volte. By connect- 
ing these three machines in series potential differences as 
high as 70,000 volte could readily be obtained at the 
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terminals of the machine. The resulte of de Kowalski's 
researches are as follows: (1) Continuous-current electric 
arcs at high tensions and small current intensities will, 
generally speaking, show the same behaviour as the alter- 
nating -current arc investigated by Messrs. Guye and 
Monasch. The author suggests а similar distinction 
between a stable and an unstable zone, while the critical 
sone observed by the above investigators with alternating 
arcs has not been found to exist in the present case. (2) 
In the stable zone, the ratio between the length of the arc, 
the potential fall, and the current intensity, appears to be 
expressed by а linear equation. (5) The limiting length of 
the stable arc depends on the current intensity and on the 
potential difference on the terminals of the machine, as 
may be inferred from the following figures: 


У 20,500 50,400 25,600 40,000 40,000 30,000 
I= 0023 0:024 0:051 0032 008 0:04 
Sm 145 548 182 515 760 470 


In the above table V represente the potential difference at 
the terminals of the machine in volts ; I the current intensity 
in amperes ; б the length of the stable arc in centimetres. 
(4) In the unstable zone the continuous-current arc shows 
an asymmetrical aspect, while being nearly fixed at the 
cathode it will tend successively and rather rapidly towards 
different points of the anode. 


Calcium Carbide.—A patent has been granted in the 
United States to Mr. А. Н. Cowles, of Cleveland, for a 
process intended for the continuous production of calcium 
carbide, which i8 maintained in à molten condition in order 
to remove it from the furnace. Electrochemical Industry of 
New York gives a description of the process. The charge 
is used as resistance conductor. The furnace used is illus- 
trated in vertical central section in the accompanying 


- 


diagram. It has a solid carbon hearth surrounded by a 
layer of firebrick and a sheet-iron casing. А tapping-hole 
is provided, and a terminal, whish connects the hearth 
with the source of electric current. An insulating ring of 
asbestos separates the hearth casing from a dome-shaped, 
water-jacketed, sheet-iron structure, with water inlet and 
outlet. A pipe for carrying off waste gases and charge 
openings are also provided. The other electrode is made 
of carbon and suspended vertically in the furnace. It is 
intended to produce superheated molten carbide, which 
means that the carbide has not only been produced and 
melted by the heat from the resistance conductor, but has 
also been raised to such a temperature that it will run 
through a tapping-hole without requiring an additional 
supply of heat. 


Power Factor Regulation.—At a recent meeting 
of the American Institute of Electrical Engineers at Chicago 
Mr. B. G. Lamme was the contributor of a paper on The 
Synchronous Motor for Regulation of Power Factor and 
Line Pressure." The conclusions of the paper, taken from 
an advance proof, are as follows: (1) A synchronous motor 
can be used to establish leading or lagging currents in its 
supply system by suitable field adjustment, and can thus 
affect or control power factor or phase relations of the 
current in the alternating-current system. (2) A synchronous 
motor will set up leading or lagging currents in ite supply 
system if its field strength is held constant, and the pressure 
of the supply syatem is varied above or below that gene- 
rated by the synchronous motor. Such leading or lagging 
currents in the supply system will tend to vary the 
pressure of the system. А synchronous motor can thus 
act as a regulator of the pressure of its supply system. 
(3) This regulating action is greatest with synchronous 
motors, which have the closest true inherent regulation 
(as indicated by high field magnetomotive force compared 
with the armature magnetomotive force) in distinction from 
machines which have close apparent regulation obtained 
by saturation of the magnetic circuit. (4) If the synchronous 
motor is used both for regulating the power factor for 
neutralising the effect of other apparatus on the circuit, 
and for regulating or steadying the pressure of the supply 
system, its normal capacity for regulating will be diminished. 
(5) The most suitable speeds for best electrical conditions 
will in general be considerably below highest possible speeds 
аз limited by mechanical conditions. (6) Heavy dampers 
will increase the effectiveness of the regulating tendency. 
(7) If the synchronous motor can be used for power 
purposes as well as for regulation, its apparent capacity 
is increased. This is due to the fact that the regulation is 
obtained by means of a wattless component and the power 
from the energy component, and the algebraic sum of these 
two is greater than their resultant which fixes the current 
capacity of the machine. (8) Synchronous converters in 
general are not suited for regulating the pressure or con- 
trolling the power factor for an alternating-current system. 
(9) The cost of synchronous motors for regulating purposes 
will in general be lower than for alternating-current motors 
or generators of customary speeds, and will approach more 
nearly to turbo-generator practice. 


The Disappearance of the Radioactivity Pre- 
duced by Radium on Solid Bodies. Messrs. P. Curie 
and J. Danne a short time ago investigated the law repre- 
senting the disappearance of the radioactivity of a solid 
body which had been exposed to the radium emanation for 
a certain length of time. In a communication to the 
French Academy of Sciences they recorded graphically 
the results of their experiments by means of a set of 
curves where logarithms of the intensity of the radiation 
were plotted as ordinates and the time as abscissæ, being 
counted from the moment of the plate being withdrawn 
from the action of the emanation. It was shown that the 
intensity of radiation in terms of time is given by the 
difference of two exponential functions. These results, as 
pointed out in a recent note presented to the same 
academy, may be accounted for theoretically on the basis 
of Rutherford’s views, supposing the emanation to act on 
the solid walls so as to give rise to the formation of a 
radioactive matter, B, disappearing spontaneously accord- 
ing to a simple exponential law with a coefficient, b. While 
disappearing this matter, B, would give rise to the forma- 
tion of another radioactive substance, C, disappearing in 
turn according to another simple exponential law with the 
coefficient, c. Supposing both of these two substances to 
emit Becquerel rays, the above lawcould be readily accounted 
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for. In the special case of the substance C radiating alone 
a remarkable coincidence would be obtained between the 
formula and the experimental results. According to the 
above, is would seem as though the substance B were 
devoid of any radioactivity, being converted into a sub- 
atance, C, which alone would emit Becquerel rays. Now, 
in the case of b being superior to c, the inactive substance В 
would disappear more rapidly than the substance C; 
some hours after the beginning of the disactivation, the 
substance C would exist alone at the surface of the body. 
In the case, however, of b being smaller than с, the sub- 
stance В would be destroyed more slowly than C. As, 
however, this substance gives rise to the formation of C, 
both substances would disappear at the same time during 
disactivation, the mixture existing up to the disappearance 
of any activity. In order to decide between these two 
hypotheses, other phenomena, such as, for instance, the 
distillation of the activity on the bodies being heated, will 
have to be resorted to. The authors have made some 
experiments in this line which are going to be published, 
and according to which the former hypothesis is the true 
one. According to this theory the inactive substance B is 
the one which disappears with the greater rapidity. 


New Equipment for Fire Protection.—The Metro- 
politan West Side Elevated Railway Company, of Chicago, 
have recently installed a novel car equipment for fire pro- 
tection at terminals and yards, of which some particulars 
are given in the Street Railway Journal of New York. It 
is composed of an outfit of large chemical extinguishers of 
the Nott Fire Engine Company’s manufacture, which are 
housed in a fireproof car body. The car is 30ft. long and 
8ft. wide, the house being 20ft. long and extending clear 
across the car, with a door at each end and a window on 
either side. The house is cased in corrugated iron, and the 
floor on the platform at each end is of lin. steel plate. In 
the car, at one side near the end, two duplicate horizontal 
pressure tanks are mounted side by side on the floor, 
occupying a space of oft. by 4ft. 6in., leaving a 3ft. passage. 
Through the centre of each tank from end to end runs a 
shaft, carrying two paddles, and terminating outside one 
end in a crank. In the top of each tank near the crank is 
a large hole, closed by a eap. Immediately under this hole 
the inside shaft and paddles are so bent and shaped as to 
form a cradle, in which the acid solder or jar is fixed while 
the whole shaft is rotated. This rotation of the shaft and 
paddles causes the acid to be spilt, and at the same time 
agitates the whole mixture, thus keeping up the preasure 
during the discharge. The water and soda are also 
introduced through this hole. Two 150ft. chemical hoses 
are provided, which can be worked singly or together from 
either tank, each hose line having a 250lb. pressure gauge 
mounted near its controlling valve. In the corner opposite 
the tanks stands an upright water-supply tank of 250 
gallons capacity. The apparatus is operated by giving the 
crank a few swings and opening the valves. Only one 
tank is discharged at a time, the second one being reserved 
for discharge while the other is being refilled, thus main- 
taining a continuous stream. On the second pressure tank 
being put into action by turning ite crank after the first 
one has been exhausted, the pressure rapidly rises, and the 
hose lines are cut off from the first tank and thrown on it 
instantly by the valves. The gas is then blown off from 
the empty tank by a drain valve and pipe, a fresh 
charge of soda is emptied into the cap-hole, a 3in. pipe 
with a gate-valve refills the tank with water from the 
supply tank, and after a few turns of the paddle crank, to 
stir the soda solution, the fresh acid-holder is set in, the 
cap serewed on, and the tank is ready for use again, the 
recharging being completed in four minutes. One tank 


wil run seven minutes when supplying both hoses 
simultaneously at 150lb. pressure. The teste were so 
satisfactory that the Metropolitan Compeny is building 
four similar cars. А 

The Faraday Society.—In а paper on “The Hard 
and Soft States in Metals,” read at a meeting of the 
Faraday Society, Mr. G. T. Beilby remarked that an 
exclusively crystalline theory of metal structure was 
insufficient to fully explain the wide range of phenomena 
associated, directly or indirectly, with the hard and soft 
states in metals. The author observed that the crystalline 
was not the only form of solid aggregate ; the movement 
of the molecules in the liquid state may be so suddenly 
arrested that they have no time to fall into the regular 
formation of the crystalline state, so that the solid which 
results is amorphous, not crystalline. A suddenly congealed 
liquid may be likened to an instantaneous photograph of 
the rapidly moving molecules of the liquid state. As the 
result of the author’s investigations, the view is advanced 
that the mechanical, electrical, optical, and thermo-chemical 
properties of metals, as well as the micro-structure, show that 
the two states are perfectly distinct phases, the soft phase, С, 
being crystalling and the hard phase, A, amorphous. The 
transformation of A into C is effected by heat, and takes 
place at a definite transition temperature. On either side 
of the transition point the various properties are charac- 
teristic and distinct; for instance, an E.M.F. of 120 micro- 
volts may be developed in a thermo-junction of silver in 
the two phases. The E.M.F. falle to zero after the junc- 
tion has been heated to 260deg. for a few seconds. The 
transformation from hard to soft is thermally irreversible, 
but is readily effected mechanically. This reverse transforma- 
tion—soft to hard—takes place when the metal is deformed 
by overstrain, however slight. It takes place through an 
intermediate mobile phase, in which the molecules have a 
freedom analagous to that in the liquid phase. -This 
freedom is produced by motion directly imparted to the 
molecules during the slipping of one portion of the material 
over another. The transformation C - М – A, while it 
occurs at every moving surface, does so as a rule in 
extremely thin layers. The layers of the hard phase which 
result supply à rigid casing for the unaltered crystalline 
elements, and thereby give a granular and cellular structure - 
to metal which has been overstrained by having any kind 
of work done on it. The coexistence of the two phases in 
this way accounts, the author explained in conclusion, for 
the variety of structure which may be developed in 
malleable and ductile metals. The view was expressed by 
Dr. T. M. Lowry that the temperature which Mr. Beilby 
called the transition point was not a true transition point, 
such as exists, for example, in sulphur at 96deg. C., at 
which the rhombic passes into the monoclinic phase, but 
really the stability limit—z.c, the temperature at which 
the mobility of the molecules enables a change which has 
beon trying to take place all along to do so at a visible 
velocity. 

Chemical Effects of Cathode Rays.—Dr. E. 
Bose, of Göttingen University, has for two years past made 
a close investigation of the simplest possible case of a 
chemical action of cathode rays, with a view to ascertain- 
ing whether or not the chemical conversion due to the rays 
is a purely electro-chemical phenomenon according to 
Faraday’s law (see Physikalische Zeitschrift No. 12, June 15, 
1904). A solution of caustic potash, saturated in the hot 
state, was exposed for a long time to the effect of cathode 
rays in а convenient outfit, allowing of an electrolyte 
surface of about 80 square inches being radiated upon 
intensely, when a reduction attended by the formation of 
hydrogen was noted. The amount of electricity absorbed 
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by the electrolyte was measured with the aid of a hydrogen 
voltameter under reduced pressure, this electricity being 
drawn off through a platinum electrode sealed into the 
bottom of the testing tube. As the hydrogen present in 
the vacuum whero the discharges took place was partly 
dissociated into hydrogen and oxygen, a mixture of 
hydrogen and oxygen, containing hydrogen in excess, was 
withdrawn by means of the mercury air-pump, and after 
tho gases due to this dissociation were eliminated by an 
explosion, the hydrogen in excess could be measured, and 
ita pure condition confirmed. Now, in the case of the 
chemical effect of the cathode rays following Faraday’s 
law—i. e., being a purely electro-chemical phenomenon—the 
amount of hydrogen derived from tho vacuum should be 
strictly the same as that evolved in the voltameter. A 
high degree of accuracy was not to be anticipated on 
account of the smallness of the effects and amounts of 
electricity in question, but the invariable result of the 
experiments was in opposition to the above hypothesis, 
10:50 and even more times the amount obtained in the 
voltameter being derived from the vacuum. There must 
therefore be, in addition to the electrochemical action, 
another chemical effect of cathodo rays, due, obviously, to 
the kinetic energy of the cathode ray particles, this 
hypothesis being borne out by the theoretical considera- 
tions of the author. It is shown that in the most favour- 
able ease an amount of hydrogen even 1,600 times the 
electrochemical amount would be obtained, but it should 
be remembered that in most cases the greater part of the 
kinetic energy of the rays is simply transformed into heat. 
The author thinks his experimenta are likely to bring about 
an agreement between existing divergent views as to the 
chemical or physical character of the effect exerted by 
cathode rays, as both kinds of effect seem to be present at 
the same time. Similar conditions will be met with in the 
case of Becquerel rays, though on account of the higher 
fors viva the dynamical effect is likely to prevail much 
more. On the other hand, passing to slower cathode rays, 
the dynamical-chemical effect should play a more and more 
secondary part, an effect of practically purely electro- 
chemical character being eventually noted. The author 
opines even other forms of electrical diecharges in gases to 
be likely to afford interesting material for the investigation 
of the electrochemical effects of electrons, allowing of a 
theory of electrochemistry without metallical alectrodes 
being elaborated: 


Incorporated Municipal Electrical Association. 
The annual general meeting of this institution, with which 
the convention terminated, was held at Derby on Saturday. 
The report showed that there had been a continued increase 
in the membership, which now aggregates 387. The balance- 
sheet, which showed a slight deficit, was adopted. In the 
course of the year the Parliamentary Committee dealt with 
a large number of enquiries from corporations and individual 
members upon various matters affecting municipal elec- 
trical undertakings, and gave careful consideration to the 
Supply of Electricity Bill, taking steps to ensure that the 
objections it had raised to several points in the Bill would 
receive attention. A case of drawing instruments was 
presented to Mr. Hedley Howard, of Manchester, for 
having won the associate's prize for a paper on *'Steam- 
Turbines and their Efficiency Compared with Recipro- 
cating Engines,” the president remarking that the paper 
exhibited considerable ability and originality. The 
election of officers for the ensuing year resulted as 
follows: Mr. К. A. Newington (Edinburgh), presi- 
dent ; Messrs. R. A. Chattock (Birmingham), and S. E. 
Fedden (Sheffield), vice - presidents. Council — Messrs. 
J. К. Brydges (Eastbourne), J. Christie (Brighton), A. S. 
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Giles (Blackburn), H. Kilgour (Cheltenham), V. A. H. 
M’Cowen (Belfast), Councillor Panton (Bolton) H. F. 
Proctor (Bristol), Alderman J. P. Smith (Barrow-in-Furness), 
H. Talbot (Nottingham), Alderman Bruce (Sunderland), 
W. A. Chamen (Glasgow, past-president), S. L. Pearce 
(Manchester), Councillor Sinclair (Swansea), Bailie Will- 
cock (Glasgow), and G. Wilkinson (Harrogate). The six 
last-named gentlemen are newly-elected members of the 
Council. Alderman G. Pearson (Bristol), Mr. J. H. Rider 
(London), and Mr. J. E. Edgeome (Kingston-on-Thames) 
were unanimously re-elected to the honorary positions of 
solicitor, treasurer, and secretary respectively. It was 
agreed to hold the next annual convention at Edinburg, 
and Bailie Willeock (the chairman of the Glasgow Elec- 
tricity Committee) invited the members to visit the latter 
place for an inspection of the extended generating stations 
and the turbine plant, which are expected to be com- 
pleted by the date of the next convention. A resolu- 
tion was passed at a special meeting amending the 
articles of association in regard to the qualifications 
for membership. The new articles read as follows: 
" Members.—10. Every member shall come within one of 
the following descriptions: (a) the member shall at the 
time of bis election be the chief electrical engineer engaged 
on the permanent staff of an electrical undertaking owned 
by a local authority, or the chief assistant or head of any 
engineering department in connection with such an under- 
taking of an actual or constructing capacity of not lees 
than 5,000 kw.; (/) the member shall be the committee 
appointed by a local authority to have control over a muni- 
cipal electrical undertaking within the area of such local 
authority, and shall be represented as regards its qualifica- 
tion to vote by one member of such committee. Associate 
members.—11. Every associate member shall at the time of 
his election be an electrical engineer engaged on the per- 
manent staff of а local authority in the capacity of 
assistant in a position of responsibility in connection with 
an undertaking having a plant capacity of at least 2,000 kw. 
Associates.—12. Every associate shall be an electrical 
engineer engaged on the permanent staff of a local authority 
in a position of responsibility in connection with an under- 
taking whose plant capacity does not exceed 2,000 kw.” 
This resolution will be submitted for confirmation at a 
future meeting. 


Tests of Cooper- Hewitt Mercury Vapour 
Lamp.—The Electrical World of New York describes 
some candle-power tests of a Cooper-Hewitt mercury 
vapour lamp of the type known commercially as Type H-4. 
The lamp, which is rated at three amperes and designed 
for а 110-volt circuit has а tube diameter of 1/,in. and a 
length of arc of 45°67in. The lamp was mounted at one 
end of a 5m. photometer bar and enclosed in a long wooden 
box at right angles with the axis of the photometer bar. 
At the middle of the box, in line with the axis of the bar, 
was а 2in. by 2in. opening. The box was well ventilated 
so as to give conditions as near normal as possible. The 
illumination from a 2in. length at the middle of the Cooper- 
Hewitt light was measured and the corresponding candle- 
power multiplied by the ratio 45:67/2, the length of the 
light-giving arc to the length of the tube used. The 
lamp and box were inclined to the horizontal plane 
through the axis of the photometer bar by an angle 
of 11deg. 20min. The lamp was compared with a 
standardised 32-c.p. incandescent lamp. The screen used 
was a Lummer-Brodhun. The balance point on the 
photometer bar could easily be located within lem., 
although the two sides of the screen showed a great contrast 
in colour. In the course of taking readings the screen was, 
of course, reversed, and the average reading taken. In the 


THE ELECTRICAL ENGINEER, JULY 8, 1904 


variation of candle-power and current; Curve 2 the varia- 
tion of watts in lamp per candle-power; Curve 3 the 
_ Variation of total watts per candle-power with current ; 
Curve 4 the variation of current and volts across tube. In 
Fig. 2 Curve 5 represents the variation of candle-power and 
current ; Curve 6 the variation of watts in lamp per candle- 
power and eurrent; Curve 7 the variation of total watts 
per eandle-power and current; and Curve 8 the variation 
of current and volts across the tube. The curves of Fig. 2 
were taken when the lamp was new. The curves of Fig. 1 
were taken after the lamp had been running about 24 
hours. The reduction in candle-power noted is due toa 
coating, at first gray and afterward black, which gradually 
forms all over the inside of the tube. No life teats of the 
lamps were made, but of two lamps which had been run 
continuously, one burned out after 800 hours, and the 
other had not burned out after running 1,000 hours. The 
used-up lamp blackened somewhat similarly to an incan- 
descent lamp. The immediate failure was due to the 
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impairment of the vacuum, principally through leakage at 
the leading-in wires. For all curves the currents were 
read after the lamp had settled to steady temperature 
conditions, and the values used as absciex. All instruments 
were calibrated by means of standard cells and standard 
resistances. Curve 6 on Fig. 2 was obtained by multiplying 
volts across the tube by current and dividing by the candle- 
power corresponding to the current. It represents the 
watts per candle-power consumed by the lamp itself. 
Curve No. 7 was obtained by maltiplying line volts 
(assumed constant at 110 volts) by current and dividing 
by corresponding candle-power. 


The Rate Question.—A great deal of attention is 
being given in Germany to tbe question of rates of pay- 
ment for electricity supply. Prof. Dr. Rasch discusses it 
іп а recent issue of the Electrotechnische Zeitschrift. In bis 
opinion the price per unit per annum, taking into account 
all concessions, should work out at the rate of 


8=А+д+О. п, 


S representing the average price per unit, А В апа C con- 

stante, T the mean demand = total annual consumption and 
maximum demand 

n the average load on the generating plant during the hours 

of demand. For example, suppose а consumer having а 

maximum demand of 2 kw. uses 200, 500, and 1,000 unita 
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first of the accompanying diagrams Curve 1 represente the | at times when the load on the station plant is 100, 60, and 


20 per cent. respectively. Then 
„ 200 + 1+ 500 . 0'6 + 1,000 . 02 
1,700 


and T= 5100.850, 


The values for A B C need not be uniform for all con- 
sumers on а given supply. It may, of course, be advisable 
to give preferential rates to large consumers. The use to 
which the energy is put is of less importance than the time 
at which it is used. That this is now being recognised is 
proved by the introduction of the two-rate meter, which 
has already been adopted in some few instances. But while 
the institution of the two-rate system of payment marks an 
undoubted advance, it cannot be said to completely solve 
the question. Those who have recognised that it pays to 
sell current in the daytime at a cheaper rate than during 
the evening hours cannot deny that it could be supplied 
still cheaper during the night. If engineers have paused — 
at the two-rate system it is not because it represents the 
acme of perfection, but rather that no cheap and reliable 
multi-rate meter has hitherto been obtainable. The author 
goes on to describe the Baumann multi-rate meter, which, 
in his opinion, fills the want. Accompanying are front and 
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side views of this meter. A motor, not shown, drives the 
toothed wheel, b, through the vertical spindle, a, the revolu- 
tions made by this wheel corresponding tothe numberof units 
consumed. Mounted on the same shaft with b are the toothed 
wheels, c, distinguished in that each has a different number 
of its teeth cut away, those remaining being arranged to 
coincide exactly, as shown, with the teeth of the com- 
panion wheels. Each of these wheels, in turn, serves to 
drive the gear wheel, d, the latter being mounted on the 
rectangular shaft, e, along whose axis it can be moved. 
This movement is effected tbrough the lever, f, which is 
held in contact with the dial, ^, of the clock, i, by means 
of the tension spring, 7. By the movement of the dial, Л, 
which occurs at intervals of an hour it follows that the 
gear wheel, d, will engage successively with the wheels, c, 
as the lever, f, is displaced by the steps provided round 
the circumference of the dial in question, à varying motion 
being thereby imparted to the rectangular shaft, c, and the 
attached hands, 2. In other words the ratio of the gear 
through which motion is imparted to these hands is varied 
automatically with the time of day, hence also tbe price 
charged to the consumer for current, since the amount due 
from the consumer is indicated direct. A meter for, say, 
éight different rates costs little more than one for two 
rates. In conclusion, the author dilates upon the inherent 
possibilities of the system and points out its manifold 
advantages, 
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THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 
Twelfth Annual Meeting. — Cassel. 
[FROM OUR SPECIAL CORRESPONDENT. | 
(Continued from page 8.) 


In regard to the standards for the use of electricity on 
ships which were approved by the meeting, as reported in 
the first instalment of this article, the desirability of the 
universal adoption of some such set of standards admits of 
no question. At the same time it is somewhat remarkable 
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that it should have been left to Germany to take the lead 
in this matter, considering the preponderating interests of 
England afloat. It is, however, so far satisfactory that the 
importance of these standards has been practically recog- 
nised in England ; the principal shipping companies having 
already signified their willingness to adopt them. The 
advantages to be derived cannot well be over-estimated. 
It was pointed out that their universal adoption would 
enable a uniform system of electricity supply to be intro- 
duced at the different ports of call throughout the world, 
thus enabling a ship in harbour to take a supply of current 
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from the shore station for power and lighting purposes, at 
a considerable 7 in cost, not to mention the con- 
venience of shutting down the ship's own plant. Moreover, 
the safety of ships would be increased not a little, since in 
the case of damage involving flooding of the boiler com- 
partments, electric energy for driving pumps and auxiliary 
machines might be obtained from any steamship standing 
by. Or a stranded vessel might obtain current for lighting 
purposes in a similar manner, thereby enabling the salving 
of life and property by night. 

Any one of the advantages enumerated is in itself 
sufficient justification for the introduction of these standards. 


WAYLEAVES FOR TRANSMISSION LINES. 
Three papers in all were contributed to the proceedinga. 


One of these was read by Dr. Fick, of Berlin, and dealt 
with the question of wayleaves for power transmission 
lines. In the course of his remarks the author said that 
German legislation had maintained a wise reserve towards 
the new conditions which the growing importance of elec- 
tricity had brought about. As a consequence, the develop- 
ment of the German electrical industry had hitherto been 
{гөө and unhindered, while, on the other hand, that of 
England had been checked by the Electric Lighting Act of 
Aug. 18, 1882. In regard to transmission work, it waa 
requisite that they should obtain that freedom of action so 
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essential to the continued development of the electrical 
industry. Not only must it be acquired in the interests of 
the latter, but also in that of the whole community, if the 
possibilities of electric transmission were to be developed 
for the common good. Wayleaves were already provided 
for in the case of Government telegraphs. hat they 
wanted was a similar right of way for their transmission 
lines, thereby enabling electrical energy to be distributed 
as an ordinary article of commerce. As the law stood 
to-day it might depend, in. certain circumstances, on 
the mood of a single stubborn landowner whether 
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a community could be supplied with electrical energy 
from a central station. That was an impossible 
state of things, and must be rectified. Streets were 
poorly lighted; blacksmiths, joiners, locksmiths, glaziers, 
all suffered from the want of a suitable supply of energy 
for power purposes, while hundreds of others had to 
make shift with oil lamps or candles, ав a source of 
artificial light, in dwellings and places where electric light 
might have been established to-day, had not the projected 
transmission line met with opposition from some obstinate 
landowner, who either absolutely refused right of way, or 
made an exorbitant demand for the concession, thereby 
wrecking the scheme. Even when consent was obtained, 
the landlord almost invariably reserved unto himself the 
right to withdraw the concession. Not until the principle 
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of compulsory wayleaves for electric transmission lines was 
recognised and роо for by legislation could it be hoped 
that there would be any general development of the electrical 
industry by the erection of large works for the supply of 
electrical energy over wice areas. Legislation to the end 
in question would not only benefit already established 
undertakings, but also enable a large number of schemes 
to be carriea out which were impossible now for economical 
reasons. In conclusion, the author hoped the Verband 
would do all in their power to promote the question. 

In the course of the discusion which followed, it was 
suggested that wayleaves over public property should also 
be provided for by the law. po^ ox 

Subsequently, it was decided to appoint a special com- 
mittee to deal with the question, its members to include 
some experts on cablelaying. 


(To be continued.) 


SOME NOTES ON TESTING. 
BY C. H. R. T. 


A good deal has been written at various times on the 
subject of testing, and the different tests to which dynamos 
and motors are usually subjected by manufacturers for the 
purpose of finding their efficiency, behaviour on load, eto., 
have many times been more or less fully described, but 
{һегё are several simple little tests which are constantly 
made use of in the test-room, but which are never men- 
tioned in articles and papers on the subject. Possibly it is 
owing to their simplicity that they are passed over, but as 
many of them come in very useful outside the test-room, 
and. are not, in spite of their simplicity, too generally 
kaown among average engineers, it may be worth while 
mentioning a few which occur to the writer. 

If a motor has to be tested, it is, of course, best to run it 
as a motor, but if current at the voltage for which the motor 
is designed is not available, it may be (and in practice often 
is) more convenient to run it asa dynamo. In the same 
way it may happen that no convenient means are to hand 
for mechanically driving a dynamo which has to be tested, 
whilst electrical power of the right voltage, by which it 
ean be run as a motor is available. In the first case the 
motor is preferably run as a dynamo, at such a speed as to 
give the full voltage for which it is designed, as à motor— 
and its speed will obviously be high. In order to find, 
from its behaviour as а dynamo, at what speed it will run 
as a motor on its proper volte, the following formula is used. 

DS_DV+LV 
| MS MV-LV' 
where DS speed of machine running as a dynamo; 

М 5 speed at which machine will run as a motor on 
ite proper volts (viz, M V); | 

D V = volts generated as a dynamo ; 

MV -volts for which machino is designed (as а 
motor) ; 

L V = volts lost in armature and series field coils 
(if any). | 

In the second case, the dynamo under test is run as a 
motor on the voltage which it is designed to give as a 
dynamo, and its speed will, therefore, be low. In this case 
the same formula is, of course, applicable, the only differ- 
ence being that the meaning of the symbole is slightly 
altered, they being now as follows : 


D S=speed at which machine is desigued to run (as а 
dynamo); 
M S=speed machine runs at as a motor ; 
D V = volts взи will give as a dynamo at ite correct 
(D$); 
M У = volts on Hieb machine is running as a motor; 
L V as before. 


In both cases the resistance of the armature and series field 
coils, for calculating the lost volte, should be taken when 
the machine is hot after a run, but it is sometimes con- 
venient to take a rough reading of the resistances before 
the run, in order to get at the size of pulleys, eto., required 
for the teat. 

Owing to the fact that when а motor is running as а 


dynamo, and vice versi, either the speed or the volts (pre- 
ferably the former) must differ somewhat from the speed 
or voltage for which tbe machine is designed, testa taken 
in this way are not absolutely reliable, but the error is 
usually very slight, and for most purposes negligable. 

In compound motors and dynamos, it is often difficult 
to see which way the two coils on the bobbins are wound, 
and eonsequently they are often coupled up for testing 
with the series winding opposing the shunt. This, if at 
first overlooked, is generally noticed on starting up in the 
case of a motor, or in putting the load on in the case 
of а dynamo (or а motor which has started up all right). 
When, however, the amount of series compounding is 
comparatively small а machine may often be sta up 
and loaded without anything uncanny happening, and the 
high speed in the case of а motor, or low voltage in the 
ease of a dynamo (neither being very marked), may be put 
down to faulty calculations on the part of the designer. 
If there is any doubt about the matter, a convenient and 
much-used way of satisfying oneself is to short-circuit the 
series winding for & few seconds, and observe the result on 
the load. In the case of a dynamo, the load— i. e., external 
amperes—goes up if the series winding opposes the shunt, 
and it goes down if the machine is correctly coupled. In 
the case of a motor, the load—i.c., the external amperes of 
the driven machine—goes down if the machine is wrongly 
coupled, and up if it is correct. The reason is obvious. 
The test is, of course, never required with heavily com- 
үе machines, as the “nigger” will be discovered 

fore getting much load on. 

It is usual in manufacturing works to send machines in 
to be tested when they are in the rough state and not 
coupled up, in case any alterations are required in the 
windinge. Although, therefore, & machine may have run 


‚| correctly on test, it is not safe to send it away without 


а final inspection and coupling-up test by the test-room 
Officials. These coupling-up tests are, of course, very 
simple, but mistakes are nevertheless sometimes made in 
carrying them out, and it may, therefore, be of some 
service to mention the points to be noticed. In these tests 
it is only necessary to run the machines round for a few 
seconds without any load, and the quickest and simplest 
way of doing this is to connect them up to an electrical 
supply and run them round as motors, even if they are 
going out as dynamos. 

In the case of shunt and series motors these teste are 
very simple, as they should, of course, run in their proper 
direction if coupled up correctly..Compound motors should 
be run on the two windings separately—+.c, the machine 
should be first run as a shunt motor, the series winding 
being short-circuited or cut out, and then as a series motor, 
the lead from the starter to the shunt terminal of the 
motor being left out. Both on the shunt and the series 
windings the machine will run in the proper direction if 
corr ү coupled up. 

In the case of dynamos a little more attention is 
required. Shunt dynamos, if correctly coupled up, will 
гип as motors in their proper direction, but series dynamos 
will run in the wrong direction, or against the brushes. 
Compound dynamos will therefore run in their proper 
direction when running on the shunt winding only, and 
in the wrong direction on the series winding if correctly 
coupled up. 

For these coupling-up tests it is most convenient to 
bave supply mains of fairly low voltage—say, about 
100 volts —laid on in a handy place so that ali 
machines above that voltage may be run on them. 
Very low-voltage machines are scarce, and special 
arrangements must be made when they come along 
for their final test. In running, say, a 500-volt shunt 
machine on 100 volts, it will often require a push round 
by hand to start it, but once started, care must be taken 
tbat it does not attain a dangerous speed, owing to its 
weak field. The same also applies, of course, to running a 
series machine, or a compound machine with the shunt 
disconnected, on no load. If gauze brushes are fitted on a 
series or compound dynamo, it is advisable to only let the 
armature make one or two turns, or even only part of a 
turn, in the wrong direction, as otherwise the brushes may 
be damaged. 
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When running shunt or compound dynamos as motors, 
one end of the shunt-winding must, asa rule, be temporarily 
disconnected from a main terminal, in order to connect it 
up to the “shunt” terminal of the motor-starter; but this 
temporary alteration to the final coupling up of the dynamo 
cannot, of course, affect the direction of rotation. In many 
cases provision is made on the dynamo for the insertion of 
a regulating rheostat in the shunt circuit, and then no 
alteration whatever has to be made in the connections 
when making the final test. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Ninth Annual Convention. 


(Continued from page 16.) 


Commercial Practicability of Electric Traction by 


Surface Contacts. 


BY C. E. C. SHAWFIELD, A M. I. E E, M. I. MECH. E., BOROUGH 
ELECTRICAL AND TRAMWAY ENGINEER, WOLVERHAMPTON, 


(Concluded.) 


In the case of the Lorain system as installed at Wolverhamp- 
ton, the current required for the operation of the cirouit-closing 
mechanism in the track equipment, which is in this case the 
energy required for the excitation of the magnets, represents a 
power consumption of 670 watts per hour, which is equivalent, 
under Түкө] conditions of service, to 11 unit per car mile. 
The additional energy required to propel the cars owing to the 
extra weight carried muat, of course, vary in different localities, 
being obviously more in a hilly district than in а flat. It would 
also be affected to a certain extent by the type of rolling- stock 
in use and the distance apart of the stopping places. It is 
therefore impossible to give a general estimate as to the addi- 
tional energy consumed under this heading. In Wolverhampton 
the routes at ро in operation include some rather severe 
gradients, and owing to the fact that a large proportion of the 

surfaces in the vicinity of the routes are macadamised, the 
track is always very muddy and greasy in wet weather, and 
5 dusty in dry weather. The tendency is there- 
fore for the current consumption per car mile to be rather 
heavy, the average during the past 12 months being 1°49 units. 
The average total weight of a single-truck double-deck car, 
together with driver and conductor and an average number of 
passengers, but exclusive of Lorain equipment, is 83 tons. To 
this must be added the weight of the magnets, collecting skate, 
battery, cables, and connections of the surface-contact apparatus, 
amounting in all to one ton. The steepest gradient has a rise 
of 1 in 17, and there are a number of sharp curves varying from 
40ft. to 57. біп. radius. Under these conditions the author 
has calculated that the additional current consumption due to 
the weight of the Lorain equipment is approximately equal to 
"15 unit рег car mile. The total additional current consump- 
tlon to be debited against the surface-contact system is in this 
case 2d unit per car mile, or approximately 19 per cent. in 
excess of what would have been required by the overhead 
system. 

Cost oF INSTALLATION. 

Although perhaps not of such vital importance as the cost of 
operation, yet nevertheless the capital oost of installation must 
weigh heavily in considering the merits of any system, and it is 
obvious, therefore, that any system of electric traction which 
desires to enter into competition with the overhead trolley 
system must be capable of being installed at a cost not very 
much in excess of the latter. It is very difficult, if not 
impossible, to give a general figure for the difference in first 
cost of the overhead system and the surface-contact system, 
owing to the fact that whilst the cost of the former is practically 
the same for either double or single track, the cost of the elec- 
trical equipment of the latter is obviously twice as much for 
double track as for single. Consequently the amount of the 
extra cost of installing a surface-contact system necessarily 
depends upon the proportion of double to single track on the 
routes concerned. Speaking generally, however, it may be 
taken that first-class overhead construction costs from £1,500 to 
£2,000 per male of route, whether double or single, whereas the 
cost of the surface-contact system will be from £2,000 to £2,500 
per mile of single track. 


DISFIGUREMENT OF STREETS AND OBSTRUCTION TO TRAFFIC. 

It seems at the present time to be almost an article of faith 
amongst those in charge of the promotion of tramway schemes 
that the adoption of electric traction must of necessity involve 
the disfigurement of the streets, either by the erection of tram- 
way poles and overhead wires or by the construction of an open 


slot between the centre of each track. It is true that great 
progress has been made in the direction of rendering modern 
overhead construction less unsightly and obtrusive than was 
the case formerly, but, nevertheless, it must be generally 
admitted that the introduction of the overhead system into 
towns like Manchester and Liverpool has to a very large extent 
spoilt the appearance of some of the finest streets and buildings 
in those cities. One has only to compare the present appearance 
of St. George’s-square, Live 1, or Piccadilly, Manchester, 
with what it was before the introduction of electric traction to 
realise the great disfigarement due to the erection of poles and 
wires along these fine thoroughfares. The author was speaking 
not very long ago to a Liverpool phctographer, who inform 

him that at the present time it is practically impossible to get a 
satisfactory photograph of St. George's Hall from any point of 
the compass owing to the interposition of the network of over- 
head wires. Where centre-pole construction is in use, there is, 
in addition to the unsightliness involved, another very serious 
objection—namely, the obstruction to traffic. There can be no 
doubt whatever that the introduction of centre poles into а 
street of average width very largely reduces the accommodation 
for vehicular traffic, and materially adda to the congestion of 
the already overcrowded streets in many of our large towns. 
Where side-pole construction is adopted, this inoonvenience is 
not so marked, although the presence of a large iron pole with 
massive base every 40 yards along the side is not by any 
means conducive to the comfort and convenience of pedestrians. 

It is claimed for the surface-contact system that it offers less 
impediment to the free use of the streets and side walks than 
any other system of electric traction in which the energy for the 
propulsion of the cars is collected from an external souroe, and 
the experience of the author in connection with the Wolver- 
hampton tramways leads him to believe that this claim is 
justified. It was antici when the system was first 
installed that trouble would be experienced through the metallio 
studs between the rails projecting above the normal level of the 
paving, proving a source of danger to the ordinary street traffic 
and to horses in particular, and that considerable expense would 
be occasioned through the extra wear and tear of the paving 
surrounding the studs. During the 24 years that the system 
has been in operation no complaint of any kind has 
received as to any obstruction or inconvenience to traffic having 
been caused by the iron top plates in the street surface, and, so 
far as the author is aware, no accident of any kind has ever 
been attributed to them. There is, moreover, no indication 
ofany abnormal wear of the paving surrounding the studs, 
neither wood nor granite paving in the immediate vicinity of 
the metal top plates appearing to wear any faster than at any 
other parts of the track. On the score of appearance it may 
fairly be said that the surface-contact system is the least 
conspicuous and the least objectionable of any system of elec- 
trical traction ; in fact, it is the author's experience that unless 
the track is abnormally clean and free from dirt it is very 
difficult to distinguish the studs from the remainder of the 
paving. During dusty or muddy weather it needs a close 
examination of the track to detect the exact whereabouts of the 
metal top plates, and probably owing to this reason a very 
large proportion of visitors to the town go away with the 
impression that the electric energy for the propulsion of 
the cars is carried in storage batteries on the cars themselves. 
There can be very little doubt that from the point of view of 
the property owner in good residential districts, the surface- 
contact system is distinctly preferable to the overhead system, 
as it is much less likely to cause depreciation in the value of the 
property adjoining the tramway routes. To illustrate certain 
points raised on this question of disfigurement of streets and 
obstruction to traffic, the author hopes to be able to exhibit 
several lantern slides of streets in Wolverhampton where the 
Lorain surface-contact system is in use, and of similar streets 
in other towns where the overhead system is installed. 

In considering the results achieved at Wolverhampton in the 
operation of tramways by a surface-contact system, it should ve 
borne in mind that in many respects the local conditions at 
Wolverhampton are probably more unfavourable to the 
successful operation of a surface-contact system than in almost 
any other town in the United Kingdom. Owing to the large 
number of factories in the town engaged in the production of 
stamped steel and iron articles, a very large quantity of sorap 
iron of all sorts and sizes is produced and has to be carted away 
from the various works. This scrap iron is usually very care- 
lessly heaped in open carts, with the result that a considerable 
percentage of each load is scattered in the streets, and it unfor- 
tunately happens that the principal repositories for scrap iron 
are situated on the busiest tramway routes. As previously 
explained the presence of this scrap iron constitutes the moat 
serious difficulty the system has had to contend with. The 
heavy rainfall of the last two years, in conjunction with the 
very general use of macadam in the majority of the streets in 
the town, has resulted in а clean track being а luxury but rarely 
attained, the track being usually covered with a sticky mud, 
which an hour or two's wind and sun speedily oonverted into 
equally objectionable dust. It should be pointed out, moreover, 


or 


ss S 5 Ba Og B B oa БРЕ SAR 


Aa MUR 


C DE ee e. 


THE ELECTRICAL ENGINEER, JULY 8, 1904 45 


к 


that in Wolverhampton the track is laid to а 3ft. бїп. gauge, 
and consequently the space available between the rails and 
between the side frames of the tracks fot the reception of the 
surface-contact ры is comparatively Kmited, and the 
author believes that with the standard 4ft. 8jin. gauge many 
of the troubles experienced with the upkeep of the magnet 
and collecting skates would largely, if not entirely, disappear, 
and the arrangement of the track equipment at points, cross- 
ings, and other special track work would be considerably 


he 

‚ The conclusions arrived at in the foregoing paper may be 
briefly summarised as follows: A well designed and carefully 
installed surface-contact system is superior to the overhead 


trolley system in respect of the questions of safety, reliability, 


disfigurement of streets, and obstruction to traffic. The over- 
head system is considerably cheaper both as regards the capital 
cost of installation and the annual cost of operation and main- 
tenance. For tramway systems where low initial cost and low 
annual charges are the first consideration, and especially for 
light ae in thinly-populated districta, the overhead system 
is to be preferred. In many of our larger towns, and especially 
at watering places and other pleasure resorts, the surface- 
contact system has many claims for serious consideration in 
preference to the overhead trolley system. The author has 
made no attempt to treat this subject at all fully in the limited 
scope available in a paper of this discription, his object being 
merely to provide a basis for discussion of a subject which has 
previously been brought very little before the notice of tramway 
engineers as a body. | | 


DISCUSSION, 


Mr. J. H. RIDER. of the London County Council, opened 
the discussion, and congratulated the asaociation on having 
such an excellent paper from Mr. Shawfield. Wolver- 
hampton was the only town in the British Isles which had 
a surface · oontact system of electric traction, and Mr. Shaw- 
field was the only engineer who was able to give them his 
experience of working such a system. He asked the author 
how he arranged his car-sheds, as he did not see that there 
could be the pita which were required below all the tracks 
for inspection purposes. As regarded safety, which was the 
all important question, Table I. showed that there were on 
the average 21 studs alive per mile of roadway per annum. 
No system of overhead construction would be permitted with 
such а record. With respect to the trouble from sorap iron 
on the track he thought that Wolverhampton was the last 
place in which to try a surface-contact system. A parallel 
case was that of the first conduit line at Blackpool. The 
local conditions interfered with the working and threw 
back the developmeut of the conduit system in other 
places. He then quoted the following extract from the 
paper: “The author has on more than one occasion watched 
а pedestrian step on a box which he has known to be 
alive at a pressure of 500 volts, as recorded by a Weston 
voltmeter, but in all cases the individual was apparently 
quite unaware of the fact.” A little farther on the 
author stated that with falling trolley wires and lines and 
“live” tramway poles occurring frequently on the overhead 
system, the absence of injury to human beings and animals 
appeared “to be largely ue to the beneficent interposing 
of providence.” т. Rider thought that providence 
was а new name for a thick and dry leather sole, but he 
did not fancy a system which made the engineer so careless 
as to stand and watch pedestrians stepping on a live track. 
The author's comparisons of the overhead system and the 
surface-contact system were not fair, because there were 
100 overhead lines to only a few equipped on the surface- 
contact system. Without doubt, trolley юе and the tram- 
way poles in the streets should always be earthed up, but 
this could not be done with the stude of the surface-contact 
к and there was absolutely nothing to show whether 

ey were alive. Referring to the effect of a breakdown 
on one stud, Mr. Rider proceeded to argue that this 
would cause ‘the current to be interrupted at tho 
carbon contact in the previous switch, and that in 
consequence there was more chance of studs being 
left alive. He said that the author's remarks on the 
faults of overhead system were only applicable to cases 
of very bad design, he knew of no case where single 
insulation of the overhead wires was used. It seemed to 
the speaker that the heavy skates under the car hampered 
access to the motors. He concluded his remarks by repeat- 
ing a conversation he had recently had with a Wolver- 


hampton gentleman. This gentleman said that he was 
very pleased with the tramway system, and that they had 
the quickest service he knew of. It was due to the fact, 
that the horses and carts always kept off the tracks. 

Mr. WEDMORE, of the Lorain Company, who spoke 
next, said that they preferred to try their system under the 
worst possible conditions, as if it was successful in Wolver- 
hampton it would be much more successful in other towns 
where the conditions were better. He thought that the 
scrap iron which had caused trouble in Wolverhampton 
would also have seriously upset the conduit system of the 
London County Council. Wolverhampton had the only 
commercial system of electric traction by surface contact, 
and Mr. Wedmore proceeded to review the troubles which 
had prevented the continuation of the use of rival systems 
in other places. Mr. Rider was wrong in his supposition 
that the armature might be held up by friction, as the 
design of the apparatus absolutely prevented auy friction 
between the carbon contacte. With р to the weight 
of one ton of the magnet and skate, this compared with 
the half-ton of the plough on the conduit system. He had 
calculated that the extra electric energy required for 
moving this extra one ton per car was more than was 
required to excite the magnet. | 

г. RAPHAEL commented on the lantern slides of over- 
head work which had been found on the soreen. His 
experience of photographe of overhead construction was 
that the wires were difficult to see, and ey always had to 
be thickened up before they could be used for reproduction 
purposes. He had never seen, however, a case in which 
this thickening up had exaggerated the appearance of the 
overhead wires as much as in the author's lantern slides. 
(N.B.—This invisibility of overhead wires in photographs 
is due to an halation effect with which all amateur photo- 
graphers are conversant.—EpDIToR E E.) | 

r. J. F. О. SNELL (of Sunderland) confined his remarks 
to questions to which he would like further information. 
For instance, he wished to know the average leakage and 
how this complied with the Board of Trade requirements ; 
how leng it took to place a defective box, and whether 
they had. trouble with horses sliding on the studs. If Mr. 
Rider’s story was a true one, he congratulated Mr. Shaw- 
field on being able to keep horses off the track. At 
Sunderland they had to bear on the average an expense of 
about £50 per annum per mile for repaving the tracks 
owing to wear. This was out of a total of £74 per annum 
per mile. If Mr. Shawfield with the surface-contact system 
was able to reduce this charge, it would go to the 
extra capital charges on the cost of the system. 

Mr. SrANLEY Circe (Lincoln) was interested in the 
paper because they had practically decided to use the 
surface-contact system in the city of Lincoln. They were 
inclined to favour the Griffiths-Bedell system. He would 
like to know what was the drop in volts between the live 
cable and the motor terminal. He thought that Mr. Rider 
was wrong in his remarks as to the effect of a faulty stud, 
as all the arcing would take place at the road surface and 
not in the switch. The author in Table IV. had given the 
cost of repairs and maintenance of the track oau prens at 
£21. 6s. per mile of single track. He had recently obtained 
from 30 different towns this cost for the overhead equip- 
ment, and the replies ranged from £5 to £95 pər mile. 

Mr. G. E. C. SHAWFIELD, in reply, said that in their 
new car depót they were having inspection pits under all 
the tracks. They found the best way of moving the cars 
in the shed was by means of а wandering lead. They bad 
not had any extra labour in consequence of the increased 
difficulty of inspecting the motors and gearing under the 
car. The 119 studs which had been found alive in the 
course of a year rather exaggerated the matter, as 
although they were alive a shock could not be got from 
them for reasons explained in the paper. He thought 
that Wolverhampton was the best town in which to try 
the system. The studs were only found alive after a short- 
circuit, usually due to scrap iron, had occurred on the street 
surface. The small boys with bare feet made a practice of 
investigating the studs whenever they saw the flash under 
the car, in order that they might run to the power station 
and claim a small reward for reporting the live studs. In 
the same way the conductor, after a short had occurred, 
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always went to feel the studs to see if they were alive, and 
in no cases had accidents occurred from this practice. He 
would inform Mr. Rider that, from his (Mr. Shawfield’s) 
experience, the British Electric Traction Com used 
single insulation on the majority of their overheat work. 
Mr. Rider was wrong in his supposition that with one defec- 
tive stud the current would be broken at the carbon contacts 
of the switch. The magnets held up the contact in this case 
until the circuit was broken at the street surface. He 
knew of 50 miles of track owned by the British Electric 
Company on which the troubles from this system mentioned 
in his paper obtained. In reply to Mr. Snell, he said that 
in dry weather the leakage current per car was inappre- 
ciable. In extremely wet weather, again, it was not more 
‘than one-tenth of an ampere. When the streets were 
extremely muddy, it was anything from 1 to 14 amperes. 
The average leakage over the year worked out at about 
0:008 of a unit per car mile. They could remove а box 
easily in 15 minutes and replace it with a new one; he 
could do it in 10 minutes. ere was no need, however, 
to replace these boxes in the daytime, as the савад was 
so small that they could be left in until the night. In the 
course of 24 years they had had no accidents from horses 
or pedestrians sliding on atuds. 


The Organisation and Management of a Central- 
Station Meter Department. 
BY A. J, CRIDGE, SHEFFIELD. 


The object of this paper is to outline some of the methods 
adopted in the equipment, maintenance, and working of a meter 
department in connection with an electricity supply undertak- 
Ing. In small stations it is usual for the mains engineer to 
take charge of the testing and installation of the meters 
required, but when the system has increased to а sufficient 
extent, it will be found advisable to start a separate department 
to deal with this work. ; 

In describing the arrangements of the work of а meter 
department it will be convenient to divide it under heads, 
thus: 1. Work in connection with meters. II. Work ia 
connection with instruments and general testing. IIL Work 
in connection with consumers’ installations. tv. The com- 
mercial and clerical side. These heads may be further 
divided, as follows: I. Work in connection with meters 
includes (1) testing and calibrating meters; (2) fixing meters; 
(5) reading meters; (4) the maintenance of the station meters 
in а satisfactory condition. Work in connection with 
instruments and general testing includes: (1) testing and cali- 
brating voltmeters, ammeters, etc.; (2) testing reeistances ; 
(5) testing lamps for candle-power, efficiency, and Ше; (4) 
testing appliances, such as fuses, switches, etc., when submitted 
for vd sin III. Work in connection with consumers’ installa- 
tions inoludes: (1) the examination of new wiring while in 
progress on consumers’ premises; (2) testing and connecting 
such wiring when satisfactorily completed ; (3) attending to com- 
plaints of poor light, extinotions, etc., received during the day- 
time. IV. The commercial and clerical side includes: (1) 
оппа ер the monthly readings of the consumers’ meters 
and making out the accounts ready for the general office ; 
(2) keeping the records of the installations of all the 
consumers, noting alterations, disconnections, etc. ; (5) keep- 
ing the meter stock, meters changed, reports, work, and 
other books of the department; (4) attending to consumers’ 
complaints of accounts ; (5) the consideration of any applica- 
tion for the supply of electricity at reduced rates, or for 
discounts ; (6) the allocation of wages, expenses, and costs in 
connection with the department; (7) buying meters and looking 
out for the newest and best that are on the market. 

A description of а system of interdepartmental working in 
use at Sheffield and some other towns may possibly be of 
interest, but as it is not entirely the work of the meter 
department it has not been placed under any of the foregoing 
heads. It will now be convenient to consider the internal 
equipment of the test-room. The test-room should be provided 
with sufficient shelves for storing meters; nothing is worse 
than to have meters on the floor or piled upon each other. 
There should be plenty of spare bench room, and a small vice 
attached to the bench is very handy. 


I.—WorkK IN CONNECTION WITH METERS. 


1. For the purpose of controlling the supply of electricity for 
testing a switchboard will be required. The one here described 
controls à maximum supply of 10 kw.—i. e., 50 amperes at 
200 volts single-phase alternating current. By means of a 
suitable transformer it is possible to get almost any voltage 
from 28 to 300 by altering the connections. This is done by 
causing the turns on the secondaries of the transformer to help 
or to oppose each other. Similarly, it is possible to get any 


current up to 500 or 400 amperes. The link connectors of the 
transformer therefore give a coarse adjustment, and the fine 
adjustment is made by means of suitable rheostats. The vol 

is measured by Kelvin voltmeters, the current by Kelv 
ammeters, and the wattage by a Kelvin balance. There are six 
main circuits, which branch off from the switchboard as follows : 
(1) experimental, (2) rheostat (large), (3) rheostat (small), (4) 
meter bench (one) (5) meter bench (two), (6) main ooil of 
Kelvin balance. These are put in or taken out of circuit by 
plugs, and the ammeters are connected by plugs with flexible 
conductors attached. There are 12 pressure circuits provided, 
six on either end of the board. Only four of these are in 
use on one end and three on the other. They are as 
follows: I. (1) meter bench (1) top shunt circuit, (2) 
meter bench bottom shunt circuit, (3) experimental, 85 
photometer; II. (1) meter bench (2) top shunt circuit, (2 
meter bench bottom shunt circuit, (5) shunt of Kelvia balance. 
Two-pin plugs are placed acroes each of the main circuits for 
the purpose of measuring the pressure between any pair of 
circuit leads or absorbed in any piece of apparatus. The use of 
the msin circuits is : (1) Experimental.—A pair of heavy cables 
run to a pair of big terminals on a bench. The current and the 
pressure can be adjusted to any figure desired, so that the 
circuit may be used for any purpose. (2) Rheostat (large).— 
This is for the control of currents up to 125 amperes. It 
consists of carbon plates, and the resistance is increased or 
diminished by slackening or tightening а screw. (5) Rheostat 
(small).— This is for the adjustment of small currente, from 
`1 to 5 amperes. (4) and (5) Meter benches. — These are 
arranged to hold a total of 48 meters. The meters are placed 
in position on the bench and the series ooile are disconnected 
from the shunt coils. The series oolls are then connected to 
terminals on the bench by flexible connectors and the shunt 
onils joined across the proper pressure circuits by small flexibles, 
to which are attached two-pin plugs. Attention has been given 
in the design of these benches to the need of fixing up a number 
of meters for testing in the most expeditious manner possible. 
All connections are made by plugs or clips. To join up any 
terminals not in use, copper wore pieces are employed. 
(6) Main ooil of Kelvin bslance.—The balance shunt оой is 
disconnected from the current coil, and the latter, which oon- 
stitutes circuit 6, is plugged in in seriea with the meter berches 
and rheostats. The shunt coil is connected across pressure 
circuit II., sub-circuit 5. The use of the pressure circuits is almost 
obvious. Oa circuit I. the first two sub-circuits are for the shunts 
of meters connected to the top or bottom racks of meter bench I. 
The third sub-circuit consists of a pair of leads which run to 
two terminals on the working bench, and to which may be ооп- 
nected any apparatus which does not take very much current. 
The most frequent use to which it is put is that of running 
incandescent lamps which are undergolng a life test. Sub- 
circuit 4 belongs to the photometer, to which reference will be 
made under the heading II. 5. Two sub-circuits are not yet in 
use. On circuit II., the first two sub-circuits supply the shunts 
of meters on meter bench II., and the third is the shunt of the 
Kelvin balance. There are therefore three spare ways on this 
circuit. The testing of meters is carried out as follows. A 
number of meters having been joined up in series on the 
benches with their series coils disconnected from their shunt 
coils, the current flowing through them ів adjusted by means of 
the rheostats and measured by the balance. A few revolutions 
of the disc are observed, and the time taken is noted by means 
of a chronograph. The testing constant of the meter being 
known, the percentage accuracy сап be oalculated from these 
observations. The practice seems to be becoming general 
among meter makers of constracting all their meters in such a 
manner that the disc revolves a certain round number of times 
per minute at full load. Thus Ferranti meters make 40 revo- 
lutions per minute at full load, Westinghouse and Schuckert 50, 
Electrical Company 60. Other makes of meters have a con- 
stant marked on the dial, giving the number of watts which 
cause the disc to make one revolution in an hour. Thomson- 
Houston meters form a well known example of this kind. A 
few words on the different kinds of meters will not be out of 
place here, but it is difficult to say anything new on this subject. 
The object of this paper is not to say which type of meter 
is best nor to go into many constructional details. It will 
suffice to say that any induction meter which is suitable 
for inductive as well as non-inductive load is usually good. 
The day of meters with commutators is over ; there are now 
во many good types of induction meters which are greatly 
superior if only for this reason. The Aron meter is good, but 
the winding gear has been found to give a lot of trouble on 
alternating-current circuits ; the contacts get dirty because of 
the sparking which takes place so frequently. Some meters 
are now constructed with cyclometer dials, and moet manufac- 
turers are willing to supply their meters fitted in this way. 
These are infinitely to be preferred to the old type; the 
possibility of error on the part of the meter reader is entirely 
eliminated, and consumers like them because they are easier to 
read, and they are thus enabled to check their consumption. 
It will be seen by making a small caloulation that testing meters 
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as described above is far more economical than the old-fashioned 
method of using a bank of lamps. A 10-ampere meter under 
the old method required two kilowatts at full load, the preesure 
being assumed at 200 volts, By the use of the transformer we 
have 10 amperes at 28 volts —280 watts, plus, say, four to six 
watts in the meter shunt, or a saving in power of nearly 87 per 
cent. This saving will amount to a considerable number of 
units during a year. | 

2. Fixing Meters. — The meter, after being tested and 
adjusted, is sent out to an installation. The meter reader has 
to note the reading of the old meter, take out the fuses, take 
down the old meter and бх the new one, replace the fuses, note 
the reading of the new meter, and try it for starting with an 
80. p. lamp. If it is a new installation, he has not to put in the 
fuses nor to try the meter, this being the duty of the testing 
inspector. 

3. Reading Melers.—' This will bé described under IV., 1, 
referring to consumers' accounts. 

4. The maintenance of the station meters is an important 
matter, and they should receive frequent attention. It is 
useful for many reasons to know the total number of units 
оаа. the works costs, percentage of waste, eto., are all 

etermined from this total. A small error in large meters such 
as these makes a lot of difference, aud great care should, there- 
fore, be taken that these meters are kept in an accurate and 
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Demand indicators are not in use at 
Sheffield, but for the purpose of testing these a circuit would be 
run to а suitable rack, and the indicators would be connected in 
series and set to zero. The required current would be passed 
through them for 30 or 40 minutes, and readings would be 


satisfactory oonditign. 


taken. The necessary adjustments would be made from these 
observations. 


IL —Wonk їн CONNECTION WITH INSTRUMENTS. 


1. Testing and Calibrating Voltmeters, Ammeters, eto. Any 
instrument which needs testing is connected across the experi- 
mental circuit in series with a rheostat and a standard instru- 
ment, and comparisons are made at a number of points in the 
range. No detailed description of this work is necessary. 

2. Testing Resistances.—A Wheatstone bridge is the best 
thing to use for this work. The Vulcan ohmmeter is a cheap 
aud useful instrument, the range being from 1 ohm to 20 meg- 
ohms, and the method of using the instrument is the same as 
the bridge. 

8. Testing Lamps.—It is very useful to be able to test the 
candle-power and wattage of lamps, and to know the best lamp 
to recommend for consumers’ use. One of the pressure circuits 
is In use for this work. A voltmeter, ammeter, and rheostat 
are connected on this circuit, together with the lamp to be 


tested. The standard light is a Simmance’s 1-0. p. pentane lamp, 
and the comparisons are made on а direct-reading scale 

means of a Bunsen disc. The photometer should be constructed 
for use in a light room, as space cannot often be spared to build 
a dark room. The results obtained by careful use of the photo- 
meter are very reliable. They closely with independent 
tests made elsewhere, although lamps often come out rather 
worse than the makers advertise. The lamps are put on for 
life tést in a bank constructed to hold 25 at a time. Tests of 
the candle-power, etc., are made at intervals of 24, 100, 250, 
500, 750, and 1,000 hours. The reason for the test at 24 hours 
is that some lamps increase in candle-power after they have 
been running a little while. It is frequently supposed by non- 
technical people that the energy taken by a lamp increases as 
time goes on. This, of course, is not the case ; the total watts 
fall slightly, but as the candle-power falls more quickly the 
watts per candle increase. : 

4, Not many appliances for use in consumers' installations 
are submitted, but when they are offered for examination, tests 
are made under both normal and abnormal conditions. For 
switches, fuse-boxes, etc., the abnormal oonditions are to 
operate on double their stated capacity at double the proper 
pressure. The testing of time switches, prepayment devices, 
eto., may be placed in this division. Two types of time switches 
which have been submitted for testing may be noticed with 
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| Main fuses. 
„ MS Main switch. 
^ : VVV Voltmeter. 
i OW 2-pin plug. ^ 
LL Link connections. 
р ; T ; Transformer. 
`. " Auto Primary of t 
E : | i ` E ы oe 
E: Я |||] Sec * Secondaries‘of transíórmer. 
ix 3 CC.. CC, Current circuits 
{ b PC,. PC, Pressure circuits. 
| 1. 2. 3. ёс Sub-circuits. 
R., Ri. r Rbheos ta ts. 
A A Ammeters. 
P Companson box of 
photometer. 
1 Lamp under test. 
Si Standard light. ` 
s A switch. 
{ A fuse. 
Plug Board, И 
1, 2, 3, &c. Circuits from plug board. 
K Kelvin balance, 


advantage. Оле, known as the tariff contractor, was designed 
for opening and closing the shunt of the second meter on two- 
rate systems. It is not intended for use on large circuits. 16 
consists of a clock, driving two came, which can be set to act at 
any desired times. When the proper time arrives the first cam 
causes the contact to spring together, the shunt of the meter is 
closed, and it registers. At the end of the peak time the second 
cam comes into operation and the cirouit is broken. The second 
time switch, submitted: by a Birmingham house, was operated 
by two clockwork movements, one of which indicated the time, 
while the other came into action when released at the time at 
which the switch was desired to operate. This second clock is 
driven by a powerful spring, and lifts the switch up or pushes 
it down by means of a connecting rod and suitable gear- 
ing. The few prepayment meters in use in Sheffield are of 
the vulean type— 1d. in the slot—which have proved quite 
satisfactory. The penny із inserted, and the handle turned 
until the coin is heard to drop, when the switch is closed, and 
the spring wound up to a certain amount. Eight pennies can 
be inserted at one time.  Sixpence per unit is charged for 
current supplied through prepayment meters, this includes 
meter rent. The dede pipa of Ls 1 causes her 
spring to unwind ually, and when а e energy prepai 

hae Bean consumed, the circuit is broken. Practically no 
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trouble has been experienced with any of these meters since 
they were installed, with the exception of one or two cases 
where bent coins have been used. 


III.—Wonk IN CONNECTION WITH CONSUMERS’ INSTALLATIONS, 


1. The Inspection of New Wiring while in Progress on 
Consumers’ Premises.— This is an important part of the duties 
of the testing inspector. It is difficult to make a thorough 
inspection of a completed installation ; consumers naturally 
object to having floor boards lifted, capping taken off, eto., 
when the job has been finished off. It will therefore be found 
advisable for the inspector to visit new installations while 
actually being wired, when joints can be examined, samples of 
cable can be taken, the methods adopted for laying concealed 
wires can be enquired into, and any other examination can be 
made. By this means it can usually be assured that the job when 
finished will be satisfactory, and that all parties will be saved 
the inconvenience and annoyance entailed by repairs having to 

ө. 

2. The Testing and Connecting of New Installations when 
Satisfactorily Completed.—After the inspection referred to in the 
preceding paragraph, very little remains to be done except to 
test the insulation resistance to earth and between leads. There 
are, itis well known, several ways of doing this. A convenient 
way is the use of Evershed’s ohmmeter and generator, but it is 
more satisfactory to use the current from the town mains when 
possible. By this means any possible defect in the generator 
of the testing set, causing it to give less than the required 
voltage, is removed. Recently а useful little testing set has 
been introduced for use on alternating-current mains. Its only 
fault is that the top reading is only one megohm. It can be 
made to transform up to double the preesure on the mains and 
thus comply with the I.E.E. rules. When short-circuited it 
may be used as a voltmeter. "Testing on direot currents may 
be carried out on the town mains with a Silvertown set, using a 
5-c. p. lamp in series, or with a Kelvin set. This is obviously 
open to the objection that the test is carried out at the declared 
pressure, instead of twice that amount. In testing on the town 
mains with direct current, care must be taken to connect the 
set up properly, or the reading will simply show the resistance 
of the instrument itself, and not the insulation resistance to 
earth. The use of batteries is objectionable ; they are messy 
and unreliable, besides which they are awkward things to carry 
about. when they are made for 400 or 500 volts. The insulation 
test, then, being made, main fuses of the proper,size are put in, 
the main switch is turned on, and all the lamps and other 
consuming devices are tried to see if they are in working order. 
The inspector should also try the meter for starting before 
leaving the job. It will be found convenient to test the am 
on the distribution circuit for a final check. It is not always 
easy to find the exact number of points on a circuit before the 
job is completed. For this purpose any small ammeter may be 
used ; one of the watch pattern, reading up to five amperes, is 
sufficient for installations of incandescent lamps. 

5. Attending to Complaints of Poor Light, Extinctions, etc., 
Received During the Daytime.—In the case of a complaint of 
poor light, it will be advisable in most cases to send up and see 
if it is possible to advise the consumer to make any little altera- 
tions to the distribution of his lamps, or to put in new lampe. 
This, of course, is in addition to taking pressure tests. It may 
be found that aconsumeris using three five-light fittings in a shop 
where 10 lights placed in the proper positions would give him 
a better result and cost him less money. It is necessary to 
send a capable and tactful man on work of this kind. Extino- 
tions may be attended to by meter readers, as they are generally 
due to a fuse having blown for some reason. The instructions 
given in the Sheffield meter department are as follows: (1) a 
form must always be taken and the consumer's signature 
obtained before commencing work; (2) the Oorporation’s 
apparatus must first be inspected and afterwards the con- 
sumer’s installation—defects must be rectified as far as possible, 
and a full report made on the fuse form; (3) the new fuse 
inserted must always be of exactly the same size as the fuse 
blown, and if the new fuse blows it should not again be 
replaced. Ол the form referred to the consumer applies to the 
manager to remedy failure of electric light at premises situated 

„for which service the consumer agrees to payment of 
a fee, which is ls. or 2s. 6d. according to circumstances. 
The inspector makes his report on the same form, and it is 
handed to the meter superintendent, who decides whether а 
charge is to be made or not and sends it down to the general 
offioe. The third instruction is given in order to ensure that 
no additional lights are connected without the knowledge of 
some of the staff. It will be noticed that the meter reader Is 
not allowed to increase the size of the fuse, and thus neither 
can extensions be connected nor faults burnt out by the inser- 
tion of an excessive fuse. During the evening fault work is 
attended to by the mains department, but the procedure is 
uel in every way to that of the meter department described 
above. 

IV. Tak COMMERCIAL AND CLERICAL SIDE. 


1. Enliering up the Monthly Readings of the Consumers’ Meters 


and making out the Accounts ready for the General Office.—The 
ure during meter reading will be readily understood from 
the followiog extracts from the meter inspectors’ instructions. 
It should be understood that dial cards are used for taking the 
readings of the meters. 
.N* 99. 


STREET Dao Sheek. 
NAME _. South 


9 
METER MS / 2 USE К L. 


€ tert — o. ett — 


1. Meters must be read in the exact order in which the cards are 
расо, and each circuit must be completed before commencing 

' another. 

2. The exact position of the hands of the meter must be sketched on 
the reading card, commencing with the unit dial on the right 
hand; if a meter has more then four dials the reading of the 
others may be put down in figures at the left of the card. 

3. The readings of meters must be entered on the consumer's meter 
cards with the date of reading, and initialled by the inspector. 
Readings should be compared month by month, and any 
abnormal increase or diminution in the consumption should be 
reported, in order that the same may be enquired into. 

4, Each meter mast be tried for starting with one 16-c.p. lamp, 

; and any meter not doing so must be tried with more until it 
does start. 

5. The number and size of any meter running on shunt, not starting 
with one 16-c.p. lamp, or being otherwise defective, must be 
taken, and entered in the report book the same day as found. 

6. All Corporation seals on cut-outs, metere, eto., must be intact, 
end the Corporation’s ‘‘Osution” label must be on every meter. 
Auything contrary to this rule must be entered iu the report 
book the same day as found. 

. Inspectors must not make any remarks whatever on tho state of 
the Oorporation’s apparatus or of the consumer's installation. 
All enquiring consumers must be referred to the office. 

The monthly reading takes about 10 days. It is commenced 
every fourth Monday, so that there are 15 readings in the 
12 months. Entering the readings up and settling the queries 
takes about 14 days. The readings are entered on account 
cards. The cards are arranged in the most convenient order for 
reading, and the town is divided iuto districts. Four men are 
engaged meter reading, and these follow each other' on the 
different circuits every month : thus їп January, A would take 
circuit 1, B circuit 2, etc.; in February, A would take circuit 2, 
B circuit 3, and so on. In this way each inspector checks the 
man who preceded him, and the perpetuation of errors is 
avoided. t the clerk considers any reading doubtful, he notes 
the name and address of the consumer with the suspected 
nature of the fault, and the foreman meter reader examines 
the meter, checks the кыла and decides whether or not the 
meter should be changed and tested. When all accounts are 
entered up and queries settled, the cards are sent down to the 
general office, where the invoices are made out and the en. pg 
entered up. Reading and account cards are ruled on both sides. 

2. For keeping the records of consumers' installations cards 
are used giving full particulars. 

5. It із almost impossible satisfactorily to keep meter stock 
records in books. It is better to use cards giving a description 
of the meter written along the top of the card, and below the 
movements of the meter are set forth, with dates against them, 
thus : 


“з 


No. 125,456 | Туре N. | Volts 200. | Amps. 10. | K 1. | Testing K 20. 
In from makers ................-. . F 20.4.04 
Out to J. Smith, 99, Kast-street...................-..-. 22.4.04 

Received from makers. Date. 
dee, en ji 
In ffom zi noce koas i 


The tests made should be immediately entered in a day book, 
and with the aid of the date shown on the card it will not be 
difficult to find any desired test. It is advisable to change ооп- 
sumers’ meters at intervals not exceeding two years. A 
convenient method of keeping up the proper rotation is to use 
a meter-changing card, raled on one side, and giving particulars 
of consumer's name, address, district, pressure of supply, type, 
constant, size, and date fixed of the meter. This should 
then be placed behind a guide card, showing the same month 
two years ahead. 


Name: J. SMITH. Address: 99, EAST-STREET. 


District : 3. Pressure : 200. 
Capacity. | Type. | Constant. | Notice sent. — Date fixed. 
10A N 1 New consumer! Jones 22. 4. 04 
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The balancing of the three-wire low-tension network is in the 
charge of the meter 5 and to keep this correctly 
reoorded cards are , showing the consumer’s name, address, 
demand, polarity, and time of extinguishing. For a two-wire 
Installation with two service lines, a white card is used; for a 
two-wire installation with three service lines, a salmon-coloured 
бага; and for а three-wire installation, two blue cards. 

“ totals " card is put at the beginning of each street or section 
of а street, and this indicates the state of the balance on any 
particular section at a glance. The card which is left on the 
consumer's premises is ruled in three columna for date, readin 
of meter, and inspector's initials. It ів made to fold double, 
and on the outside are placed the oonsumer's name and 
address, the number and size of the meter, and its constant 
for units. There are also a few printed notices and instructions 
for consumers. 

3. The books used in the meter department need not be 
many. For the use and direction of the workmen three books 
are needed. They are: (1) the work book, in which particulars 
of fuse replacing, special meter readings, disconnection, recon- 
nections, etc., are entered; (2) the meter-changing book, in 
which particulars of all meter changes are recorded ; and (3) the 
ie pid report book, in which workmen report any remarks 

e to them by consumers, any defects in meters or other 
apparatus, or any similar matter. 'The installations connected 
are entered in а day-book, known as ‘‘ Watts Wired Book.” 
This book merely shows the name and address of the consumer, 
the distance in miles from the station, the wiring contractor, 
the consuming devices connected or disconnected, and the date. 
For noting perticulars of installations, the testing tor 
өн a pocket-book with the necessary headings printed 

t. 

4. It is the duty of the meter department to attend to con- 
sumers' юры" of accounts. This is rather a delicate matter 
at times. Consumers often do not sufficiently appreciate the 
fact that a few foggy days during a winter quarter make a differ- 
ence in the amount of their accounts. They then make com- 
plaints and the matter is looked into. If the meter is apparently 
correct the consumer is asked if he will agree to pay the expense 
of testing if found so, while the Corporation make no charge if 
the meter is found to be inaccurate. This is, however, a rule 
which it is often advisable to break through to conciliate con- 
sumers. It is also advisable to send up to see if the consumer 
cannot economise by re-arranging his installation, as in tho case 
of the complaint of poor light mentioned in III. 3. 

5. Oonsumers who use a large amount of power frequently 
apply for a reduction in the A ja per unit, and this may often 
be profitably given. The calculation involved is simple. Taking 
the total units daring a year, divide by 365 ; the result is the 
units used per day. Dividing this by the maximum number of 
kilowatts demanded, the number of hours per day during which 
the demand is maintained is found. The price to be charged 
may then be worked out on any two rates, such as 7d. for the 
first hour and 1d. afterwards. This is, of course, the maximum 
dsmand system without the demand indicator. 

6. The allocation of wages, etc., is done weekly. It is hardly 
the object of this paper to advise as to financial management, 
but it is well to have as few accounts open as possible. Most 

are covered by the four accounts—meters, capital and 
tenanoe, and testing, capital and maintenance. Tools and 
instruments are charged in separate accounts. The es of 
meter readers are charged to revenue, but the wages of men 
engaged on new work are charged to capital. This, however, as 
stated above, is not the business of this paper. 

7. The purchase of meters is an important matter, but it is 
more important to see that good meters are bought when a 
purchase is made. Most makers are willing to go to the trouble 
of sending a sample meter for examination, and whenever the 
superintendent of a meter department or the "rm M of & 
supply undertaking comes across a meter with which he is not 
f. ‚ he should at once endeavour to obtain one for testing. 
Manufacturers will always send if the user undertakes to buy 
the instrument if satisfactory. 

The staff of the Sheffield meter department consists of meter 
superintendent, testing inspector and boy, chief olerk, two 
junior olerks and office boy, foreman meter inspector, meter 
tester, four meter inspectors, relief man—a total of 14 indi- 
viduals. Their duties are obvious and have already been 
referred to in the descriptions which have been given of their 
work. The system of interdepartmental working before referred 
to will now be described. It is worked from the general office 
by mans of the ** Ticket Book." The operations in connection 
with this book are the following: The intending consumer 
signs the application form and the clerk in the office writes the 
first ticket, giving particulars of the application. "This is sent 
to the meter department, and the polarity, voltage, and number 
of service lines to be installed, are decided, and the counterfoil 
is sent back to the offioe. At the same time а ticket is issued 
from the general office to the mains department, directing it to 
prepare p etc. The third ticket to be written is sent from 
the general office to the mains department, and contains instruo- 
tions to lay the service as decided above. When the service is 
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laid, the counterfoil is sent to the office, which then sends out 
instructions to the meter de ent to fix meters. This is done, 
and the oounterfoil returned. When the contractor's test notice 
is in and the meters are fixed, instructions to test and connect are 
sent from the office to the meter department, and when the job is 
completed the final particulars of the service are sent to the draw- 
ing office. Additions are dealt with in a similar way, and thus the 
neceasity of allo the consumer's application to go out of the 
office is avoided. This system has been employed at Sheffield 
for nearly four years, and has been found satisfactory. 

This paper has been written with the intention of setting 
forth olearly and intelligibly a method of running a meter 
department, which has been tried for a number of years, and 
has been found to have few defects. The importance of the 
work of & meter department is not always re , and if this 
paper su in causing it to be better understood and appre- 
clated it will have fulfilled its object. 


DISCUSSION. 


Mr. J. CHRISTIE, of Brighton, thanked the author for the 
valuable paper which he had read. The difference between 
the units generated and units sold in electricity supply 
systems was more than could be accounted for by the di 
tribution losses. If this difference could be reduced, as he 
thought it could, the saving would more than герау the 
extra coat incurred in meter testing as recommended by 
the author. He did not believe in a Corporation inspecting 
consumers’ wiring as this should be done by the fire office. 

Mr. Dick, of the Reason Manufacturing Company, 
lamented the fact that there was not a good Engli 
treatise on electricity meters. The German and American 
books did not cover the range of English meters. If they 
could make 2 per cent more revenue due to more accurate 
metering it was equivalent to a 15 per cent. saving in the 
coal bill. In testing meters they should distinguish 
between the inherent accuracy and the apparent accuracy 
of the meter. It was no use reading a jah number of 
figures when the accuracy of the last two or three was nil. 
He thought it was best to buy the most accurate meter 
and not the cheapest. He quoted an American expert to 
the effect that the errors ave against the supply 
company, and that the possible saving would often more 
than convert a non-paying company into one earning a good 
dividend. 

Mr. J. VENNER made some remarks as to commutator 
meters, and promised the author a new type of prepayment 
meter to test shortly. 

Mr. W. A. CHAMEN, of Glasgow, was much in favour of 
cyclometer dials for meters, but had not found makers very 
ready to supply them. As regarded staff, Mr. oe seemed 
to recommend two classes of employés, both of which fixed 
and inspected meters. Was this so? They in Glasgow 
had put off the introduction of the penny-in-the-slot type 
of meter. Experiments in the gas department had shown 
that these meters were often tampered with. 

Mr. J. K. BRVDOES, of Eastbourne, had had quite as 
much trouble with the permanent magnets of the com- 
mutator type of meter as with the commutators. He 
described a testing battery he had set ap of test-tube 
accumulators with foad wires as electrodes. It was a cheap 
and effective form, and quite light. He asked the author 
if it was not illegal to give special reductions to large 
consumers. 

Mr. G. WILKINSON, of Harrogate, criticised the large 
staff required by the author to look after meters. In his 
own case one meter man and two lads did the work, with 
1,500 meters out on circuit. He made a point of advising 
all consumers whose consumption was found to be very 
small as compared with previous quarters that their meters 
had stopped, and that they would be charged for a con- 
sumption based on previous years. This always brought a 
reply if the reduction was due to the consumer not using 
the light. They had recently had an idspector appointed 
by the Board of Trade at Harrogate after much agitation 
on the meter question. The testing of 120 meters, all of 
which had been complained of, showed that out of bills 
totalling £6,000, the total errors were as low as between 
£30 and £40. | 

Mr. CRIDGE, in reply, said he had found that the fire 
offices did not test insulation often, but preferred to rely 
on the Corporation tests. He had only got 12.commutator 
meters, and thought that the commutator troubles were 


more than those due to demagnetisation of the permanent 
magnets, He had found makers most willing to use cyclo. 
meter dials for an extra charge of 1s. 6d. to 2s. per meter. 
This meter maker had also to do outside work, such as the 
fixing of meters, etc. There was no more illegality in 
special rates to large consumers than in the maximum 
demand system; both gave preferential treatment. The 


meter ers had always to test the starting up of the 
meter on one lamp when taking the records. 


Polyphase Sub-Stations: Their Equipment and 
Working. 


BY S, L, PEARCE, CHIEF ELECTRICAL ENGINEER, MANCHESTER. 


INTRODUCTION. 


The supply of electrical energy over very largely extended 
areas, either for traction or lighting purposes, or both, has 
necessitated the introduction of polyphase systems of genera- 
tion, transmission at high voltages, and the distribution from 
corresponding sub-stations of low-voltage direct or polyphase 
currents. Again, the difficulty of securing convenient and 
suitable sites in the centre of the supply area has driven some 
municipalities to put down large generating stations on the 
outskirts of their towns, and in this case some system of high- 
pressure transmission and low-pressure distribution becomes a 
necessity. The sub-station and its equipment is, therefore, one 
of the most important factors in connection with such a system, 
and on its suitability success will largely depend. The author 
does not intend to put forward anything particularly original on 
this subject, but proposes to deal with the various types of sub- 
station equipments that have come chiefly within his own expe- 
rience, and to consider some practical points that have arisen in 
connection with their working. 


CoNSIDERATIONS DETERMINING EQuIPMENT. 


There are several considerations which will determine the 
cular type of equipment to be employed, and it is desirable 
riefly to state these: (a) traction cr lighting requirements ; 
(b) frequency of the system ; (c) two v. three phase. The first 
of these considerations is of great importance, as it will be seen 
hereafter that some equipments are more suitable for the ever- 
varying loads and overloads met with in traction work than for 
the steady lighting loads where a constant pressure is of prime 
importance. For mixed systema. e, traction and lighting 
combined—it will be necessary to consider such equipments as 
will in a measure combine both the above points. The second 
consideration will depend almost entirely on the first. As the 
frequency of a system has such an important bearing on the 
capital cost, it is desirable wherever possible that this should be 
kept high, say from 40 to 50 cycles, otherwise the main gene- 
rators, transformers, and motors will become much heavier, 
and therefore more expensive, and at this frequency mixed 
systems can be conveniently operated. The lowest frequency 
at which arc lighting can be done satisfactorily is about 42, and 
and incandescent lighting between 50 and 40. Оп the other 
hand, a low frequency of 25 is desirable for the operation of 
rotaries, as the difficulties of commutation and parallel running 
incresse with the frequency. The third consideration—viz., 
the question of two-phase v. three-phase—will be decided on for 
reasons apart from those connected with the sub-station. The 
relative cost and efficiency of generating plant and transmission 
lines for two or three phase will have to be taken into account. 
It may fairly be stated that three-phase generators are cheaper 
to build and lighter than two-phase, whilst their efficiency 
is equally good, if not better. The transmission cables 
are simpler, as also are the switching devices. Theoretically, 
also, at any rate, a greater power can be transmitted in a 
three-phase system with a given weight of copper than on a two- 
phase system. As far as the machinery at the sub-station is 
concerned there is little to choose between two and three-phase 
where efficiencies and cost are concerned, as will be seen from 
Table I., which is taken from Mr. Field's paper on Systems 
for Feeding Low-Tension Networke," read before the Inter- 
national Engineering Congress, Glasgow, 1901. Taking these 
various points into consideration there is little doubt that three- 
phase is to be preferred, as it is no more complicated than two- 
phase, has advantages in prime cost, gives a better over-all 
efficiency, and has been adopted in the majority of installations 
in this country. The author is aware, however, that there are 
one or two successful two-phase plants at work. In these cases 
two-phase has probably been adopted owing to a system of 
single-phase mains having previously existed. The change 
from single-phase to two-phase can be readily made, as has been 
done in the case of the Metropolitan Company, where two-phase 
motor-generators are used for that part of their system requiring 
direct current. The equipment to be considered in this paper 
will be of the three-phase type, with terminal voltages of from 
5,000 to 10,000. 
| CONVERTING EQUIPMENTS. 

(a) Rotary Converters. — The term rotary converter is 
intended to apply particularly to that type of machine in which 
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TABLE I. 
2 Efficiency of equipment.| Total 
Type of sub- station. Cost. full Joad|3-Load)4-Load| weight. 
£ i Tops. 
Three-phase rotary with A. 2,160 91 89775|86"775| 33 
transformers ............ B. it 92 90:5 |88 51 
А. 2240 91 89:75 | 8675| 34 
Two-phase ditto ......... B. 2,580 92 90:5 88 32 
Three-phase synchronous { A. 2,400 895 |8825 8525 42 
motor-generator......... B. nd 86:5 |85 81:5 44 
f A. 2,400 895 | 88:25 |8525] 42 
Two-phase ditto............ B. 2,280 86:5 |85 81:5 44 
Three- phase induction ( A. 2,680 89 87°75 | 84°75| 50 
motor- generator В, RN 85:5 84:5 | 81°6 44 
. A. 2,680 89 87°75 84.75 50 
Two-phase ditto - 8 835 94 81 45 


Я 2,500, 


— N.B.—A and B refer to different makers. All the above refer to 
500-kw. converter equipment, operating at 25 cycles and 6,500 volta. 


the armature is provided with but one set of windings, the same 
winding serving to receive the incoming primary three-phase 
currents from the slip rings at one end and delivering the direct 
current on the secondary side from the commutator at the other 
end. The voltage on the alternating-current side between 
slip-rings is, therefore, a definite percentage of the direct- 
current voltage, being approximately 61 per oent. for three- 
phase working with three slip-rings, 70 per cent. for two- 
phase with four рик 55 per cent. for six-phase working 
with six slip-rings, and 50 per cent. for four-phase with 
four slip-rings. [These values are dependent on the pole 
width.] As rotarles must be operated at low-pressure, 
Static transformers will be required to reduce tha 
feeder pressure before applying to the slip-rings on the 
alternating-current side. The outstanding advantages to be 
obtained from the use of this class of converter are low prime 
cost, high efficiency, ability to stand overload limited only by 
the temperature rise, small floor space for a given output, and 
the high power factor which can be maintained over the system. 
On the other hand, there is a certain want of stability which 
manifests itself in sensitivoness to variations in the line voltage, 
causing difficulty in parallel running, and a tendency to hunt 
and get out of step. This want of stability is more noticeable 
in rotaries built with laminated steel poles than in those with 
solid pole pieces. The regulation also is not ae flexible as in 
other systems, and switchgear and switching operations become _— 
somewhat complicated ; but for purely traction schemes, their 
high efficiency, and ability to stand very considerable over-loads, 
are factors of great importance which more than outweigh the 
disadvantages named. Although the six-phase connection for 
rotaries is complicated, there is a considerable economy to be 
gained in the use of it—a fact which is being recognised in the 
latest installations in this country. Owing to the distributed 
nature of the tappings on the alternating-ourrent side, the 
heating of the armature is more uniform, and there is con- 
sequently a considerable gain in the output, since this depends 
on the temperature rise. The step-down transformers may be 
connected up either star or mesh.” The advantage of the 
latter method lies in the fact that should one transformer be put 
out of circuit through any cause, the supply will not be inter- 
rupted ; the remaining transformers will still maintain a three- 
phase supply to the converter, which can be run at its full load as 
long as the heating in the two remaining transformers does not 
become excessive. ‘‘Star’” connected transformers are cheaper 
in first cost, since the pressure between the centre point of the 
star and the ends of either transformer is proportionately less 
than the line voltage. For lighting schemes with distribution 
on the three-wire or three-phase system, there is adistinct advan- 
tage to be gained by the star connection, since the centre point 
can be connected to the middle or neutral conductor for balancing 
purposes. It has been pointed out previously that rotaries should 
be operated at low frequencies of 25 to 50 cycles per second to 
attain the best results. This guarantees the more stable 
operation of the machines, and permits a wider range of com- 
pounding than is obtainable with higher frequencles. The 
author believes that the tendency in the future will be towards 
standardising periodicities of 25 and 50, as the latter, being an 
exact multiple of the former, enables the prime movers to be 
built on exactly similar lines, the only difference being in the 
number of poles. Where rotaries are being operated at 40 to 
50 cycles, it would appear desirable te have connected on the 
same system a proportion of induction motors, which would 
tend to act as electric dashpots in the system, and thus help 
to make the rotary converters more stable than they would be 
in а system having nothing but rotorles. 

(b) Synchronous Motor-Generators.—This type of equipment 
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consists of a synchronous motor driving one or more generators, 
the whole constituting one complete and self-contained set. 
No intermediate transformers are necessary, as the line pressure 
is brought straight on to the terminals of the stator of the 
motor. It is usual to build the motors of the revolving field 
type with the exciting current led up through slip rings to the 
field coils, either from an independent exciter mounted on to 
the end of the shaft from the generator terminals, from the low- 
tension lighting ’bus bars, or other means to be described later. 
The merits of this system in which higher frequencies can be 
employed are 5 of operation, flexibility, high power 
factor in working, and the fact that the regulation of one direot- 
current side pressure is independent of the alternating-current 
voltage. As compared with rotaries, they are some 3 to 4 per 
cent. less efficient, and their ability to stand overloads is deter- 
mined by the overload capacity of the generator. For lighting 
and mixed systems the synchronous motor-generator has 
much to commend it on the ground of stability, satisfactory 
parallel running, and ease of regulation. | 
(с) Non - Synchronous Motor- Generators. This equipment 
differs from the former only in the employment of non- 
5 motors in place of synchronous motors, and is the 
leat type of sub-station plant that could be devised. The 
high-pressure currents in this case also are led either through 
5 or direct to the motor, and the starting up is 
accomplished from the high-tension side. Consequently no 
complicated switchgear is required, and synchronising is 
obviated. As with synchronous equipments, the regulation on 
the direct-current side is independent of the alternating current. 
The great drawback to non-synchrous motors is the compara- 
tively low power factor at which they work. For mechanical 
reasons the width of the air-gap in induction motors is consider- 
able, more particularly with small units, and it is advisable to 
watch this closely with a view to keeping it equal at top and 
bottom of the rotors. In order to avoid heavy lagging currents 
on the system, the motors should be run well up to their full 
load. L g currents not only waste energy, but pressure 
regulation mes exceedingly difficult owing to their demag- 
netising effects. It is for these reasons that the use of sm 
non-synchronous motor-generators.alone is not to be recom- 
mended, but a combination of the types (b) and (c) can be used 
with good results. In every sub-station means must be provided 
for atarting up from the alternating-current side in the event of 
low-tension direct current not being available. For this purpose 
the 5 with an induction motor is specially useful 
owing to the rapidity with which it can be started to enable a 
supply of direct current to be obtained for starting up the 
synchronous sets. If the latter be run with their fields 
*' stiffened or slightly over-excited, the heavy lagging currents 
of the induction motor may in some measure be compensated 
for, and the power factor of the system thereby improved. A 
modification of the ordinary induction motor-generator has 
recently been brought forward by one firm in this country under 
the name of ** motor-converter.” This combination consists of 
a direct-current generator coupled to an induction motor, the 
two machines being eleotrically as well as mechanically inter- 
connected.  High-tension currents at 50 periods circulate in 
the stator windings of the induction motor.  Owing to 
the back E.M.F. of the direct-current machine the speed 
of the rotor, however, corresponds to half synchronism only. 
Currents are therefore generated in the rotor windings at a 
periodicity of 25, and these currents into the direct-cnrrent 
armature by suitable cross-connections, and are there oom- 
mutated. Theoretically half the power of the combination is 
transmitted through the shaft, and the remaining half through 
the electrical cross-connections. In the first case, the direct- 
current machine acts as a generator; in the latter case, the 
motor acts as a transformer, and the direct-current machine as 
a generator. Toa certain extent, therefore, this machine appears 
to combine the advantages possessed by both motor-generators 
and rotary converters, and the practical reaults obtained there- 
from will be of considerable interest. The following table shows 
the relative cost, efficiency, floor space, and power factor of 
various sizes of the three classes of equipment, (a), (b), and (с): 


VoLTAOR 6,500. FREQUENCY 50. 
Asynchronous Synchronous 
motor- motor- Rotaries. 
generators. generators 
Оаёри&...................... se 220 kw. 220 kw. 220 kw. 
Costs . E61 per kw. 85:5 per kw. 5:8 per kw. 
Efficiency (full load) ...... 86 per cent. 89 percent. 92 per cent. 
| t. din. 12ft. Sin. 7ft. 
Floor space ............... 155 bin. joe bin. " 7ft. 
pprox. prox. prox. 
Power factor (full load)... 92 per cent. Unity. nity. 


Fig. 1 comprises three curves showing the approximate relative 
cost of three types of sub-atation equipment. 

(d) Static Transformers. — The distribution of polyphase 
currents at low pressure is undoubtedly coming to the front. 
There are already in this country instances of new and 
successful public lighting schemes on this system, and а con- 
siderable demand is springing up in various towns for a supply 


of three-phase current to e works, more particularly in 
engineering and shipbuilding districte. А sub-station of this 
type has recently been put down in Manchester for the supply 
of three-phase current at 200 volts to some extensive locomotive 
works, where it is expected that the ultimate demand will be 
5 700 kw. It seems reasonable to suppose that 
the present recognised systems оѓ oonverting alternating current 
to direct current will in time be superseded by one embodying 
direct transformation from high to low pressure. When one 
considers the increased capital involved in respect of plant and 
buildings for sub-stations equipped with rotaries or motor gene- 
rators, the increased labour costs for running and maintenance, 
and the moderate all-day efficiencies obtained, it would р: 
that the polyphase system of distribution for mixed lighting 
and power schemes” has much to recommend it. The three- 
phase motor is proving eminently satisfactory where s 
regulation is not a prime essential, and the difficulties even in 
this respect are not insuperable. Three types of transformers 
have been employed in the ЧЕ eger of sub-stations for obtain- 
ing efficient cooling : (a) oll-oooled ; (b) forced draught ventila- 
tion ; (c) natural draught ventilation. The transformation of 
pol hase currents can be, and more frequently is, carried out 
y the use of three single-phase transformers, which may be 
connected up either mesh or star ” fashion. The advantage 
of using three-phase transformers is a saving in copper and iron, 
resulting in a lower first cost ; further, their common magnetic 
circuit tends to reduce any variation in the pressure between the 
phases, and for this reason they are preferable for use on lighting 
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circuits. The great advantage in using the single transformer 
type is that breakdown risks are minimised, and a smaller 
amount of spare plant is required. These points largely 
counterbalance the advantages attendant on the use of 
three-phase transformers. Transformer units should be few 
in number, and of as large an output as possible, since, although 
any gain in efficiency by the employment of large units may be 
inappreciable, simplicity in the arrangement of the sub-station 
Mud: the redaction of the switchgear required to a minimum are 
important factors. Either of the two first types (a) and (b) will 
give good results, particularly if in the former proper means are 
taken with the larger units for securing the cooling of the oil 
by circulating cold water through it, or vice versá. The seoond 
method has been more generally used in the author's ip pu 
rience. This type of transformer constructed with sub-divided 
coils not only keeps the transformer cool by allowing the forced 
air to circulate, but renders it more easy to insulate for voltages 
up to 10,000 with perfect safety. Forced - draught coolin 

involves the use of a blower, which is usually driven by a smal 

induction motor operating at low pressure. Sach types of trans- 
formers are capable of giving very large outputs for their weights 
and high efficiencies. There is always the risk of breakdown of 
the induction motor to be reckoned with, a state of affairs which 
usually ends in the particular bank of transformers being pot 
speedily out of commission. The third type has much to com- 
mend it, as without a doubt air blasts, oil, or any other cooling 
devices are somewhat open to objection. Given large radiating 
surfaces inside and out, combined with ample ventilating spaces 
through which currents of fresh air can oontinually pass, this 
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type should give as good results as either of the former. The 
following table gives the comparative cost for the various types 
of a 250-kw. equipment, working at 5,500 volts and 50 periods : 


Three-phase Three single-phase 
transformers transformers. 
£ per kw £ per kw 
1. Oil cooled. В. ens 14 
2. Cooled by air blast... S esses 1:17 
5. Natural cooled....... Е 0. инее 15 
SWITCHGEAR. 


The author proposes to deal briefly with this part of the 
equipment of a sub-station, which has been very truly named 
the nerve oentre of the system," and upon the high-tension 
side of which the greatest care and thought should be expended 
both as to the design and general arrangement, so as to ensure 
safety and reliability. 

Position of Boards.—It will be found convenient to place the 
high and low tension boards on different galleries, either 
opposite to or at right angles to one another, but on the same 
level, with easy means of communication between the two. 
This arrangement, besides having the advantage of separating 
the high-tension and low-tension gear, will facilitate the wiring 
w the station, and avoid any dangerous crossings of the 
cables. 

Type of Ligh-Tension Board, —Much has been written of this 
somewhat thorny subject, and the matter is still to a great 
extent sub judice. Three distinct types, however, have come 
within the author's experlence— viz., the flat-board, the multi- 
frame, and the cellular or compartment board. The former, 
with its exposed switches, fuses, and wiring, etc., mounted 
sometimes dangerously low down, and small space provided at 
the back is quite unsuitable for high pressures, and is rarely 
seen now in later high-tension sub-stations. Several modifica- 
tions of this type, however, are in use, such modifications con- 
sisting in raising of the height of the high-tension 'bus bars and 
partially covering them in, live fittings of any description being 
exposed only at the back and top, the front being absolutely 
free from any high-tension work, and the instruments mounted 
ab the front being worked off transformers. Examples of 
high-tension switchboards on these lines have been installed 
at the Central London sub-statlons, and are doing good 
service. The multi-frame type of board may be said to 
represent very largely the continental practice, and consists 
of practically two or more distinct frameworks, the first 

ing the marble front on which are mounted the switch 
handles and instruments worked off transformers. The second 
framework may be behind or above the former, thus forming a 
second gallery. This latter carries all the high-tension work. 
Ample passage ways are provided all round, and in addition all 
high-tension are enclosed in caging of iron meshing, with 
suitable doors which can be locked as required. This type. has 
the disadvantage of taking up considerable floor space, but the 
possibility of attendants getting round to the high-tension 
portions at the back is not great, and the boards are readily 
accessible for cleaning and repairs when required. Next to 
safety should come efficiency and reliability, and on these points 
- the multi-frame board gives excellent results. The ‘‘ cellular 
and backless” type of in one of its particular forms is 
well known in this country, and has been niost extensively used 
in single-phase systems. Its adaptation for two and three phase 
working will be watched with considerable interest, especially 
as in some schemes it has come into direct comparison with the 
multi-frame type. The whole arrangement of this type of board 
is too severely compaot for the higher pressures and powers, 
and repairs are not easily effected when required, but the saving 
in floor space is considerable, which is а consideration when 
sub-station sites are restricted in this respect. Other types are 
generaly modifications, combinations, or extensions in some 
form or other of those named. In some cases the switchgear 
is sub-divided into sections, occupying different galleries, or 
forming groups on the same gallery. In other cases all the 
high-teneion gear is remotely controlled, operated by hand direct 
or auxiliary relay apparatus, either electrical or pneumatic. 

Arrangement of 'Bus Bare. —The arrangement of the 'bus bars 
is the first question to decide when the type of board has been 
settled. Simplicity, as far as it is compatible with reliability of 
supply, is essential. With а mixed system the author considers 
that this is fairly obtained by using one set of 'bus bars for 
lighting and another set for traction, every feeder and every 
machine being provided with ‘‘ change-over” or selector 
switches, so that they can be connected up to either set of 'bus 
bars. In effect a set of duplicate 'bus bars is thereby provided. 
Means can also be provided if desired for coupling together the 
two sets of bars in the sub-station, but where it is the rigid 
practice to keep the traction and lighting 'bus bars separate, it 
may be desirable that coupliog switches should be provided at 
the generating station only. In the case of a lighting system 
only, it is still advisable as a stand-by and asa means of isolating 
any generator on to any feeder, that a duplicate set of 'bus bars 
should be provided. The use of a second ’bus bar has always 
been found invaluable in the testing of any faulty feeder or 
machine, as it permits of this being done during the hours of 
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ordinary supply. Such an arrangement of duplicate bars is, in 
the author’s opinion, preferable to the so-called ring systems 
with disconnecting links. For these reasons the extra capital 
cost involved will be well repaid by the increased reliability 
and efficiency of working. The question of ‘‘ fusing” or not 
fusing is one that is still being much debated. If fuses be 
decided on, then two conditions may be laid down as essential : 
(1) they must open circuit cleanly and without enabling a rise 
in potential to take place; (2) they should be situated on a 
gallery or in a basement alone, in short they should be severely 
isolated from the rest of the high-tension gear, where in the 
event of failure of action the damage is confined to a com- 
paratively small area. They should also be in duplicate. It 
may safely be stated that excessive rises in pressure on inter- 
rupting the circuit are not experienced with oil-break fuses, but 
whether this or the ordinary type be adopted, the employment 
of spark gaps in addition оп the system is to be recommended, 
as the additlonal expense is trifling. Someone has truly said that 
fuses are very good things to do wlthout, and from the author's 
recent experience he is inclined to the conclusion that fuses are 
not to be relied on in extra high-pressure work, and that the 
substitution of an ** overload " oil-break automatic switch with 
time limit and mechanical or electrical control attachment will 
give the best results, Such an arrangement should be fitted 
to each high-tension machine in the sub-station, the high- 
tension feeder ends being connected straight on to the bus 
bars, and controlled by automatic oil-circuit breakers of the 
overload type at the power-house end only. In some cases 
reverse current circuit breakers have been fitted on the feeders 
at the sub-station ends to ensure continuity of supply in the 
event of a short-circuit occuring on any one feeder. For the 
protection of high-tenslon overload circuit breakers in the event 
of a feeder breaking down, and to ensure their reliable working, 
the arrangement shown in Fig. 2 has been adopted in one or 
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two systems in America, and is to be used on the Metropolitan 
District Railway, London. Between the centre point of the 
star winding of the main generator or the sub-station converters 
and the earth bar, a resistance is inserted which will only carry 
four times the full load current of the machine. As three-core 
feeder cables rarely break down between cores, but generally 
to earth, the amount of current passing can only with this 
arrangement equal four times the full load current of the 


enerator. 
j Synchronising. —The мооку appears nowadays to be in the 
direction of synchronising at the line voltage. There ap 
to be little to reommend this, and it certainly is desirable on 
the unds of safety to work off low-tension synchronising 
'bus bare. 

Cable-Charging Gear.—The question of the advisability of 
providing cable-charging apparatus is another woot point. The 
author believes that in the majority of case there is probably no 
need for this provision, and he would instance the Central 
London and Glasgow equipments with high-tension feeders 
some four to five miles in length. The American practice is 
decidedly opposed to the instalment of this apparatus, and there 
is hardly a power station in the States to be found so equipped. 
It would be out of place somewhat to consider the pros and cons. 
of the question in this paper, or of the various types used— viz., 
(1) separate motor-generator forming the cable charger; (2) 
water resistance ; (3) the Partridge arrangement, involving 
the employment of a three-phase transformer, the primaries 
being connected in series with the three-core cables, and the 
secondaries connected up to a non-inductive resistance. 

High-tension switchgear appears to be passing through a 
transition stage, designs seem to be changing almost every year, 
and. nothing can be called standardised in this direction. 
Probably the design of the future will be one that combines 
the cellular or compartmental arrangement with remote control. 


EXAMPLES OF RoTaRY EQUIPMENT. 


Fig. 3 shows the general arrangement of one of the rotary 
Bub-atations in connection with the electrical equipment of the 
North-Eastern Railway. The size of rotaries employed is 
800 kw. with three-phase connections. All the high-tension 
gear is placed down one side of the station, and the low-tension 
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gear on the opposite side, with the rotaries and their accom- 
panying transformers between. The incoming high-pressure 
— д are fitted with spark-gaps, provision Бире made by 
means of isolating switches to allow of their inspection while 
the feeder is alive. The feeder switches are of the oil type, 
capable of breaking the maximum current of the station, and 
electrically operated from the low-tension board. In connec- 
tion with these switches are reverse current relays, which 
automatically open the switch should the current reverse. The 
main туйн па bus bars are placed оп the top gallery and 
enclosed in fireproof cubicles—the main switches being situated 
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on the intermediate gallery the fireproof wall supporting the 
high-tension gear being built of cement blocks, with partitions 
between each phase and each circuit.  Klectrically-operated 
switches are placed in the circuit between the high-tension 'bus 
bars and the primaries of the transformers, fitted with time-limit 
overload cut-outs, the secondaries being connected straight on 
to the three slip-rings of rotaries. Provision is made for all 
high-tension circuit breakers to be inspec'ed and cleaned with 
siis by means of isolating switches. The main transformers 
are of 280 kw. each, with a voltage ra io of 5,500 360 work- 
ing at а frequency of 40. They are oil insulated of the 
self-cooling type, ani are connected up in ‘‘delta.” The 
rotaries are started up by means of induction motors mounted 
on an extension of the armature shaft, separate step-down 
tranformers being provided for the supp!y to these motors. The 
machines have an efficiency of 95:44 at three-quarter load to 


I 
95°94 at 13 times full load. The low-tension switchboard, 


besides containing the ordinary panels for operating the direct- 
current side of the rotaries, comprises the panels for the 
operation of the oil-switches on the high-tension feeders and 
transformers. 

(To be continued.) 


PHYSICAL SOCIETY. 


At the meeting of this society on June 24, Dr. R. T. Glazebrook, 
F. R. S., president, in the chair, 

A paper on “Chemical Dissociation and Electrical Con- 
ductivity,” by A. E. Garrett and Dr. R. S. Willows, was read 
by Dr. Willows, It has been shown by Beattie (Phil. Mag., 1899 
that a mixture of salt and iodine, when placed on а zinc plate an 
heated, gives rise to electrical conductivity, although separately no 
such effect is produced. This is shown to be due to the formation of 
zinc iodide. Following on this the electrical — produced by 
heating various salts is investigated under different conditions of tem- 
perature and electric field. A large excess of positive electricity is 
found in nearly every case, 

Mr. Skinner expressed his interest in the paper, and pointed out 
that the chief lesk did not begin until the iodine was completely 
vapourised. Не asked if the ions were produced in the mixture or in 
the gas. Had the authors tried the effect of screening the mixture 
from the electroscope ? 

Dr. C. Chree remarked on the fact that the authors employed 
formule of the type I t^ , ¢ representing absolute temperature under 
circumstances in which л was a large positive number, in one case as 
big as 100. To fit such a formula I must be practically either infinitely 
small or infinitely large, except over a very limited range of tempera- 
ture. He should like some further details as to the method of a ving 
at formule of a type so remarkable physically, and as to the range of 
temperature wherein they were supposed to hold. 

Dr. Willows, replying to Mr. Skinner, said that the effect was still 
produced when the mixture was covered with a metal plate, but they 
had not tried screening with mica. In reply to Dr. Оһгее, he said 
that their formule held over а range of 100deg. C., and that Dr. Н. A. 
Wilson had arrived at a similar formula which applied over a range 
from 200deg. C. to 1,000deg. C. 

A paper on * The Magnetisation of Iron in Bulk” was read by 
Dr. W. M. Thornton. The paper is in three sections, The first 
describes a method of measuring large quantities of magnetism by the 
use of an exploring coil placed around the core and an exciting 
coil in series with a recording milli-voltmeter. This was applied to 
determine the complete loops of magnetisation for two rings of cast 
steel and cast iron weighing respectively 3cwt. and 6ewt. The results 
were checked by a quantometer. The second section deals with the 
curves of rise of magnetising currents, when the core is solid and when 
laminated, as affected by the reaction of the core currente, and also by 
the change of permeability during magnetisation. А second simple 
method is given of measuring large quantities of magnetism in circuits 
having a [ез time constant, suitable for testing dynamo-electric 
machines. From two curves of rise, with the current in one reversed, 
expressions are given for finding the total induction in the core and its 
ratio to the residual magnetism. In the last section an example is 
given of the sudden dip in the curve of rise observed only with arge 
cores. The growth of current in a coil surrounding a solid circular 
core is calculated by Heaviside’s formula, assuming constant perme- 
ability. No dip is found in the calculated curve, and it is therefore 
caused by a brief magnetic impulse which corresponds to the slip of 
the molecules at saturation seen in Ewing’s model of the magnetisation 
of iron. Photographs are given showing the direction of flow of eddy 
oe in cores of rectangular section of proportions 1:1, 1:5 : 1, 
an - 

Prof. 8. Р. Thompson expressed his interest in the paper, and 
referring to the curves showing the rise of the maguetising current, 
said he thought the explanation given by the author was not the only 
possible one. He was not inclined to think that the effect was due to 
internal eddy currents in the core. The fact that the growth of the 
magnetisation current was irregular was well exhibited in separately 
excited dynamos with large field magnets, where the effect could be 
easily seen in the movements of the ampere-meter needle. In the 
author's curves showing the rise of the quantity of magnetism in a 
cireuit with the curreat, first with the current direct and then with it 
reversed, he pointed out that a difference would be expected because 
the core would not be in the same magnetic condition at the beginning 
of the two experiments, 

Mr. W. H. Pretty said that the question of magnetisation tests of 
iron and steel in bulk was a very important one, The curves shown 
by the author suggested the possibility of detecting cavities in steel 
castings, as such castings would doubtless give curves differing 
from those representing a truly solid block of the same material cast 
at the same time and subjected to the same after-treatment. It would 
be interesting to have a series of tests on the same block of steel, say, 
in which each process in the manufacture is represented— ., as cast 
after annealing, and after the surface-scale or skin has been removed 
to various depths ; also after the block has been cut up into slabs or 
lamin and put together again. Referring to the dip in the curves of 
rise of magnetisation observed with large cores, Mr. Pretty said ıt was 
not unlikely due to internal mechanical stress and the accompanying 
strain, and that as it became possible to obtain steel more and more 
homogeneous such internal molecular changes would become more 
apparent. 

Dr. Thornton, in reply to Mr. Pretty, said that he was now experi- 
menting upon the effect of cutting up a large core into lamin» and 
thon building up the core again, 
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TRAMWAY ACCOUNTS. 

Two sets of accounts relating to tramway matters have 
been recently issued, each of which is deserving of more 
than a passing notice, but we shall for the present confine 
our attention to one. The London County Council give 
the accounts for the year ended March 31, 1904, which 
shows a net capital expenditure in respect of the whole of 
the southern tramways of £2,124,228, of which £140,714 
has been repaid out of revenue, leaving an outatanding 
debt of 21,985,514. The tramways include those worked 
electrically, with cables, and by horse traction. The detailed 
receipts and expenditure, unfortunately, give figures which 
are lump sums, and cannot, therefore, be read with any 
great amount of certainty. However, we give them as 
given in the report : 

Electric and дош ше Total. 


cable. 
Total receipts......... £996, 535 15 7 £509,705 11 11 £536,289 7 6 


Working expenses... 147, 658 4 10 294, 128 2 1 441,786 611 
Gross revenue......... 78,877 10 9 15,575 910 94,455 0 7 
The report remarks: “ We wish to draw particular atten- 


tion to these figures as showing the comparative receipts 
and expenses from tramways worked by electrical as against 
animal power, especially where the fact is taken into 
account that the total capital expenditure is about the 
same in each case.” It would be much better if such 
utterly useless and misleading remarks were not made. 
They render such reports ridiculous, and tend to bring 
about the oft-repeated criticism that committees of the kind 
are incompetent and ignorant bodies. No useful comparison 
can be made from lump sums of the kind given. The 
whole of the conditions must be known and weighed before 
comparisons can be made. We must say we emphatically 
condemn the sentence quoted. It probably is the case that 
the percentage of working expenses to receipts is greater 
in the one case than in the other, and in favour of elec- 
tricity, as has been proved in many instances, but these 
figures do not necessarily show it. The further figures 
given in the report do not help us, as they are 
not detailed. То really institute а comparison we must 
have not a combination of electric and cable, or horse 
and cable, but have electric, cable, and horse separately, 
the mileage receipts of each, and the working expenses 
per mile on each. No doubt such details are difficult or 
impossible to obtain; then why talk about comparisons. 
But we have said more upon this point than we intended. 
It is interesting to know that 133,139,085 passengers were 
carried during the year, an excess of 23,523,589 over the 
previous year, and that the car miles run was 11,536,534, 
an increase of 1,425,594 over 1902-5. It will be seen that 
the gross revenue balance is £94,453. The debt charges 
amount to £100,536, thus leaving a deficit of £8,283. We 
agree that this state of affairs cannot be regarded as 
unsatisfactory. The estimated deficit was £15,000. It 
must be remembered that the system has been in 
a transition state; hence the receipts will have 
been considerably diminished, and it is only just to 
admit that under normal working the deficit would have 
been changed into a very favourable surplus. Besides the 
lesser receipts there must necessarily be greater working 
expenses during temporary arrangements, so that on the 
whole as a business concern the management must be ооп- 
gratulated. The northern lines, being leased to a company, 
are not working under similar conditions to the southern 
lines, and the rent received from this source being brought 
into the totals gives a surplus revenue carried to appropria- 
tion account of £27,657. Roughly speaking, the foregoing 
gives the result of the year's working. Just a few words 
upon a subject to which it is well known we have given 
much thought, Even were the Council to proceed upon 
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the lines of the past year, it will be seen that quite early 


the balance must be on the right side, and that the reduc- 


tion of debt charges due to reduction of debt really will 
play a most important part in all undertakings wherein a 
compulsory reduction of the kind goes on. 


RHYMES FROM THE OFFICE. 
BY PABLO, 


No. 1.—Overtime.* 


[* For many years past it has been the custom of a certain eleotrical 
engineering firm to furnish special teas for draughtsmen and 
clerks when, owing to stress of wurk, overtime has been necessary. 
For some reason, economic or otherwise, a notice was recently posted 
to the effect that '' teas а Ја carte” would be discontinned, but that a 
" lain meal" would be provided for men working over. This 

led forth protests in various forms, one being the set of verses here 
reproduced. It ів pleasing to add that the old order of things has 
been restored. — P. ] 


When your neighbour leaves at five— 
As be ought— 
Consolation please derive 
From the thought 
That you're staying without fee, 
Not for filthy £ s. d., 
That you do it all for glory— 
And the tea. 


Though lungs cry out for air, 
Fresh and free, 
And the day be clear and fair, 
Heed not the ples. 
Could you ramble in the wood, 
When you'd left (as if you could !), 
Left the glory and the tea, 
Plain and good ! 


Do you think of eyes of brown— 
Or, may be, blue! 
Can you see the gathering frown, 
Through lack of you? 
Could you оһооге а better part 
Than the breaking of a heart, 
Just for glory and s tes, 
NOT a la carte? 


—— M ÉÉm 


EARTHING ARRANGEMENTS AND LEAKAGE 
INDICATING DEVICES. 
BY A. 8, C. 


Tho writer does not propose to consider broadly the 
uestion of earthing supply systems, but rather to present 
e everyday practice, more particularly in connection with 
three-wire distribution systems. It has been urged by 
some engineers that the middle wire of a three-wire 
system should be earthed throughout its entire length, or 
at a number of points on the network. The practice in 
England, however is to earth the middle wire at one point 
only, generally at the central station, or distributing sub- 
station. In almost all cases a switch or fuse is placed in 
the earth-wire connecting the middle wire to an efficient 
earth, and а recording ammeter should also be placed in the 
circuit. A very usual method is to place a light fuse or 
automatic switch in the earth-wire and to connect a fairly 
high resistance acroes the terminals of the fuse or automatio, 
во that when an excess eurrent, due to a leakage from one of 
the outers, blows the fuse or opens the automatic, the resist- 
ance is put in circuit, and the middle wire is not discon- 
nected entirely from earth. Some indicating device, such 
as a bell or lamp connected аоговв the terminals of the fuse 
or automatic, is generally used to draw attention to the 
earth current passing, and steps should at once be taken to 
localise and removo the fault. 

А very good arrangement which the writer has had in 
use on more than one three-wire system, and which has 
been found very useful in localising faulte, etc., is described 
below. А anali earthing bar is arranged so that it can be 
connected to tho poreve negative, or middle-wire 'bus bar 
by means of a plug or three-way switch. The earth-wire 
is taken from this bar through an ammeter and an 


adjustable resistance to earth. In the ordi way 
this bar is not connected to the ‘bus bars, but is only 
used when a leakage occurs. The middle wire is kept 
at earth’s potential by means of the leakage indicating 
arrangement, which consists of four lamps connected in 
series across the outers, with the middle point earthed 
through a ewitch, and with a switch in each of the outers. 
So long as the system is free from " earths” the lamps burn 
half bright, and on opening either of the outer switches the 
lamps go out. Opening the middle switch which connects 
the lamps to earth should make no difference. A leaksge 
occurring on either outer at once lowers the potential of 
that outer to earth, which fact is indicated by the two 
lampe on the side on which the leakage is, burning dull 
or going right out according to the amount of leakage, 
and the other two lampe becoming brighter to the same 
extent. It will be seen that а very slight leakage 
current will be sufficient to cause a noticeable difference 
in the brilliancy of the indicator lampe. If the leakage 
current is sufficient to light an 8-о.р. or 16-c.p. lamp, the 
indicator lamps on the opposite side of the system burn 
brightly An “earth” occurring on the middle wire will 

e no difference in the appearance of the indicator lamps; 
but when one or other of the outer switches is opened, only 
the two lamps on that side will go out instead of all the 
lamps, as is the case when the system ie free from “earths.” 
The leakage current, however small, returning by way of 
earth is sufficient to light the lampe on the side left 
switched on. By this arrangement an “earth on either of 
the outer conductors is at once indicated, and any leakage 
on the middle wire can be ascertained by opening one of 
the outer switches. So long as all the switches are in the 
middle wire of the system is kept at earth's potential. As 
soon as an “earth” is indicated on one of the outers, the 
earthing bar referred to before should be connected to earth 
through the resistance, which ean be gradually cut out if 
the current is not too great. 

If the fault is on some consumer's wiring, it is probable 
that the blowing of his fuses will result from “earthing " 
the middle wire, and the system will be restored to its 
normal state. If, however, the fault cannot be removed in 
this way, it is probable that it is on the mains, and steps 
should be taken to locate the trouble. A middle-wire 
"earth" is not of such importance; but in the writer's 
opinion all faults, however small, should be at once dealt 
with, and it is by no means such a difficult matter to keep 
a system absolutely free from “earths as some engineers 
maintain. If an “earth” is indicated on the middle wire, 
the earthing bar should be connected to one or other of the 
outer dus Tan, and the same process gone through as 
before. In the latter case, howover, it is not advisable to 
keep the outer earthed for any length of time. 

Unless tho trouble is on the mains, it is more than likely 
that the momentary earthing of the outer will be sufficient 
to blow the fuses on the faulty wiring and so remove the 
“earth.” This earthing of the outers need not be done at 
times of heavy load. A little thought and discretion must 
be used in the matter. If the fault is on some consumer's 
premises, it is probable that it will occur at about the same 
time each day, and an attempt can be made to blow tho 
consumer's fuses as soon as the fault is indicated. It is 
better to put & consumer to occasional inconvenience in this 
way than to allow faults to go on developing all over the 
system on the middle wire, as there is sure to come а time 
when one of the outers becomes earthed, and then all the 
consumers who have faults on the middle wire of their 
installations will have their fuses blown at the same time. 
By having the middle wire earthed in many places, it also 
makes it most difficult to locate faults on the outers of the 
system. 

The arrangement of earth lamps above described can be 
adapted to suit a five-wire system by connecting two lampe 
across each circuit, the middle point being put to earth 
through a switch as before. Of course, if desired, ono lamp 
made for twice the supply voltage may be used in place 
of the two lampe in series, but necessitates keeping lamps 
specially for the purpose, whereas if two lamps are put in 
series on each circuit, lamps for the ordinary supply voltage 
can be used. 

For a two-wire system earth lamps are not required, but: 
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the same form of earthing resistance with adjustable 
resistance may be used. The negative of the system 
should be kept earthed. But the positive should be earthed 
two or three times in the course of the day, so that any 
faults developing on the negative may be detected. 


WIRELESS TELEGRAPHY. 
BY R. d. BLAINE, M. k., A. M. I. C. E., ЕТО. 
(Oontinued from page 20.) 
GERMAN SYSTEMS, 

The Arco-Slaby System.—This system, which is in suocess- 
ful use not only in Germany, but in various other countries, 
is the product of Prof. Slaby—who was present at some of 
Mr. Marconi’s earlier experiments in England—and his 
assistant, Count Arco. Many of the ships of the German 
navy and German mercantile marine are equipped with the 
apparatus of these inventors, and over 50 new stations on 
this system have been installed during the one year. The 
various arrangements described by Prof. Slaby cannot be 
fully diseussed here, but the рсшора! features of the 
receiving and transmitting circuits will be given. 


A 


Fig. 55. —Recelver Circuit, Arco-Slaby System. 


Fig. 55 shows one form of the receiving circuit, in which 
A is the aerial, M a coil “of special form and winding, 
producing at the coherer, F, а tension loop whose amplitude 
is considerably larger than at A.” This coil, M, is called 
by Prof. Slaby a tension multiplier. Probably the reason 
for ita use is the fact that at the top of an aerial the 
pressure is greatest (as shown in Fig. 3, p. 201), and hence 
the coherer ought to be placed there. This is, however, 


Fig. 56 —Travsmitter. 


not convenient, and Mr. Marconi got over the difficulty by 
introducing the transformer or “ jigger " (nautical term for 
“ hoiater,” used here because it hoists or raises the potential) 
at the foot of the aerial where the pressure is least, but the 
current greatest. Prof. Slaby by stretching a wire hori- 
zontally from the base of the aerial and making this wire 


of the same length (or inductance) as the aerial, gets a 
similar arrangement of pressure as in the aerial, and is 
thus able to place his coherer at a point corresponding to 
the top of the aerial. It is not necessary that this wire 
should be all stretched out straight, some of it may be in 
the form of a coil, and this coil is probably that to which 
Prof. Slaby refers in the е quoted above. K is the 
condenser inserted parallel to the battery, P, of the relay, R. 
The capacity of K is about 100 times that of the coherer. 
Other arrangements are possible, for instance, in some cases 
two coils like M are employed, the coherer being connected 
to & point on the wire between them. 

One form of the transmitting circuit, as used on warships, 
is shown diagrammatically in Fig. 56. The exciting circuit 
is earthed at E, and contains the variable self-induction, Si, 
the condenser, K, the spark-gaps, Fi, and the insulated 
connecting wire,C D. In a watertight chamber on the 
deck is placed the multiplier, M, complete with ра ДАР 
F,, and transmitting aerial, B. In the insulated wire, C D 
there js, therefore, only the potential of the 15mm. spark- 
gap, F,. In the aerial this is increased by the multiplier 
and spark-gap, Е,, to that of 150mm. ог 200mm. 

A complete station outfit for low-tension work is shown 
in Fig. 57, having the inductor (shown high upon the wall), 


" 


Fic, 57.—Complete Outfit for Wir 


-— — . . - 
'eless Telegraphy—Arco-Slaby System. 


the primary condenser, turbine interruptor, Morse instru- 
ment, three-step regulating resistance, snd lightning 
arrester. None of these call for special remark, except 
the mercury turbine interruptor (seen to the right 
on the table), which consists of a small turbine driven 
as а centrifugal pump by an electric motor. It 
squirts mercury through a small opening, two square 
millimetres in area, in a horizontal plane. A metal 
segment ring is placed on the turbine shaft, and the 
mercury strikes against this ring during a part of every 
revolution. The mercury is connected with one pole of 
the current supply and tho segment ring wich the other; 
the circuit is by this means opened and closed automatically ` 
with any desired frequeney, which may be varied by vary- 
ing the speed of the turbine. The turbine casing is filled 
with alcohol, to quickly extinguish the sparks caused by 
the break of circuit. For use on board ship the turbine is 
mounted on trunnions, so as always to remain with its axis 
vertical. This interruptor works very satisfactorily, but 
the use of several pounds of mercury is somewhat of a 
disadvantage, and to get over this difficulty another form 
has been devised, in which a dise provided with copper 
segments runs under carbon brushes, being driven by & 
motor, the variation of the speed of which gives the 
required variation of interruption. 

For large electrical outputs the Grisson rotary converter 
is employed. This gives a true alternating-current instead 
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of the interrupted direct-current, due to the turbine inter- 
ruptor. It is shown in Fig. 58. Р is the inductor, which 
has besides its two main terminals, P, and P,, a third 
terminal, P,, which is connected as shown. Direct-current 
is sent into coil PI, P, and is kept on till it reaches а 
maximum. When this is reached the current is 

through the circuit of a second coil, P., P. The coils have 
а common iron core, which they magnetise in an opposite 


L L 
o „0 


P. NEN Ps P: 
e С) -Q 
Fia. 58.—Connections of Grisson Converter. 


sense, во that when the current is sent through P, P, a 
back E.M.F. is induced in the first coil, P, P,, reducing the 
current flowing in it nearly to zero. At this moment the 
first circuit is interrupted, and the current in P, P, imme- 
diately rises to its maximum. These operations are per- 
formed automatically by a device consisting of two com- 
mutators U, and U, insulated from each other and 
mounted on a common shaft, being fitted with collector 


Fic. 59, — Receiving Apparatus, 


rings, B, B,, and on the other hand with & common brusb, 
B, and makes contact alternately with the segments, U, 


and U,, or connects them with one another. e contact 
device is driven by a small electric motor. This apparatus 
gives a pure alternating current, the frequency of which 
can be varied from 15 to 100 cycles per second. All the 
standard inductors of this company can be used with these 
converters by the addition of the connection P,. 


A view of tho receiving apparatus for high-tension work 
is shown in Fig. 59. e receiver here consists of two 
separated circuite, which have been designated the weak 
current circuit and the heavy current circuit respectively. 
The weak current circuit includes the coherer (Fig. 60), 
interrupter, coherer cell, relay, condenser, regulating resist- 
ance, and make and break switch. The coherer is of special 
een) which permits its sensitiveness to be varied 
at will. Tho ends of the silver plugs are ло! parallel, but 


taper. If placed with tho smallest part of the opening 


Receiving Antenna 


і Variable 
і Resistance Coherer 
і Condenser 
* 5 T = Ep ' 
| 4 


Polarizing Coils 


Morse instrument 


Fic. 60. 
downwards the filings fill up the ter of the space 
and tho coherer is then most нафт К widest 


of the slit is placed downwards, the powder is divided 
ovor a large surface, and the sensitiveness of the coherer is 
least. The “fritter” can be turned on its axis by a 
thumbecrew, so that any desired degree of sensitiveness 
can be given even when telegraphing. (The tapering ends 
are quite common, but the convenient means of turning 
the slit into any required position may be new.) The 
weak current circuit is shown by dotted lines, and the 
heavy current circuit by light continuous lines in Fig. 60. 
The latter includes the heavy current battery (not shown), 


— — 


Fic, 61.—S,M.8. “ Kaiser Barbarossa.” 


the tapper, the relay, relay working contact and tongue, 
polarising elements, Morse magnets, and the alarm (ot 
shown) А чооон receiver of an interesting kind is 
employed when telephones are used. 

e patents of this system are owned by the Allgemeine 
Elektricitäts-Gesellschaft, by whose permission these illus- 
trations are shown. They publish full information, and 
show a faoc-similie reproduction of a Morse message received 
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from the steamship Deutschland when at a distance of 
150 km. (94 miles). ö 

A warship of the German navy fisted with an install 
tion of this system is shown in Fig. 61. The receiving and 
transmitting aerials will be seen attached to a sprit on the 
foremast. 

In connection with this matter of long-distance work, 
Prof. Slaby gives a curve showing the height of masts or 
antennę required for a given distance. From this curve 
the writer has deduced the following approximate law of 
distance, № = 25:6 d — 112, where h is the height of aerial in 
metres, and d the distance of transmission in kilometres. (A 
kilometre is about five-eighths of a mile.) This law must 
not be used for values of d less than 10 or greater than 140, 
and holds good only for distances measured over water. 
It gives the height of aerial slightly in excess of the correct 
value (ав shown by the curve) for intermediate distances. 
Mr. Marconi gives the law d =c h, where d is the distance 
at which the signal may be received, ^ being the height of 
the aerial (both in metres), c а number varying from 30 to 
1,000, according to the nature of the receiver and trans- 
mitter employed. Recent researches made by Mr. Marconi 
seem to indicate the possibility of tall masts and aerials 
being dispensed with to a 1 extent in the near future. 

Installations in the Arco-Slaby system have been estab- 
lished for the following countries: Austris, Sweden, Norway, 
Portugal, Russis, Denmark, and Chili, mainly in connection 
with their marine requirements. A very interesting station 
has been fitted up; it is situated on the Zugspite, the 
highest mountain in Germany, from whence communica- 
tion is kept up with a station 2,000m. (6,650ft.) lower 


down. 
( To be continued. ) 


THE SUPPLY OF ELECTRICITY BILL. 


The Belect Committee of the House of Lords on the Supply of Elec. 
tricity Bill are now dealing with and taking evidence from the Muni- 
cipal Corporations Association, the County Oouncils Association, and 
the London County Council, as well as certain E and electric lighting 
companies, with referenoe to the proposals of the Bill. 

The adjourned meeting of the conference of municipal authorities 
and companies owning electricity und ings, convened for the 
purpose of considering proposed amendments of Electric Lighting Acts 
and orders, was held on Monday at the St. Pancras Town Hall, the 
Mayor of St. Panoras (Mr. T. Н. W. Idris) in the chair. 

It will be remembered that at the previous meeting a committee 
was appointed, and the committee subsequently passed the following 
resolution: That this meeting approves the provisions of Section 1 
of the Bill now before Parliament intituled ‘Au Act to amend the 
Acts relating to Electric Lighting,’ authorising the compulsory acqui- 
sition of land for generating station, and that, having regard (а) to 
the report of Lord 's Committee in 1898 that where the site for 
the generating station is acquired under compulsory powers, and is 
specified in the provisional order or special Act, the undertakers 
should not be subjected to any further liability than that which, 
acoording to Lord Blackburn (Geddis v. Bann Reservoir, L. R., 5 A. O., 
453), is imposed by the common law in the case of persons exercising 
statutory powers and duties; aud (b) that it is reasonable and 
desirable that the nature and extent of the liability of the undertakers 
for nuisance should be the same as regards lands now used by them for 
generating stations and lends to be hereafter compulsorily acquired by 
them for that ose, the President of the Board of Trade be requested 
to include in the Bill now before Parliament a clause to the following 
effect: All lands purchasei by any local authority, company, or 
person, by agreement or otherwise, acquired prior to the passing of this 
Act and used by them for the p of a generating station, sub- 
station, or transformer station, shall be deemed to have been purchased 
by them compulsorily for such purpose, and rales shall be made by the 
Board of Trade under Section б of the Electric Lighting Act, 1882, во 
as to exclude the application to any such lands of Section 81 of the 
Electric Lighting Olauses Act, 1899, or any similar provision in apy 
existing electric lighting order of s local аер сошрапу, ог 

erson. The committee also decided to ask the President of the 
oard of Trade to receive a deputation from the conference in support 
of their views. 

The Chairman said that Mr. Gerald Balfour had stated that he was 
not prepared to receive a deputation, but. that, as the Supply of Elec- 
tricity Bill had been referred to a Select Committee, the best course 
for those interested would be to present their views to the committee. 
The Board of Trade proposed to ask the committee which had been 
appointed by the House of Lords to consider the Bill, to amend Clause 6, 
Sub-Clause 1, by the addition of a proviso to the effect that the sub- 
clause should not apply to any provisional order authorising a company 
to supply electricity (otherwise than in bulk or for power 
only) so far as the order related to any district in which a provisional 
order was in force authorising the local authority to supply electricity. 
The chairman had presented a petition on behalf of the conference 
against the Bill, submitting that, having regard to the very large 
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expenditure which had been inourred in the establishment of gene- 
rating stations and to the great inconvenience and additional expense 
involved by reason of their being subject to injunctions, provision 
should be made in the Bill whereby they might be empow to carry 
on their undertakings in the same manner and with the same exemp- 
tion in case of actions for nuisance as would have been the case if they 
had been 5 authorised by Parliament to use the lands in quer- 
tion for working and using generating stations and plant thereon. 

The oonference having confirmed the action of the chairman in pre- 
senting the petition on behalf of the conference, and thanked him for 
his promptness and courage, they also agreed to the following addition 
to Clauss 1: ''(4) Where any local authority, company, or person 
having statutory powers of supplying electricity in any area are at the 
date of the passing of this Act working and using, or have prior to the 

ing of this Act worked and used, any generating, transforming, or 
istributing station upon any lands not specifically authorited by Act 
of Parliament to be taken or used for that purpose, or have prior to the 
ing of this Act acquired or contracted to acquire any such lands 
or the purpose of erecting thereon any such station, the Board of 
Trade may by provisional order authorise such local authority, 
company, or person to use or continue to use such lands for working 
and using thereon a generating transforming or distributing station." 
It was resolved to approve the action of the Shoreditch conference in 
opposing Clause 6. A committee of five, with the Mayor of St. Pancras 
as chairmap, was appointed to watch the Bill through the committee 
stege of the House of Lords, and they were empowered to engage 
counsel and give evidenoe before the Select Committee. 


PERSONAL. 


Mr. F. E. Wilkinson, of Redhill, Surrey, at present engineer-in 
eharge of the Reigate Corporation electricity works, has been рше 
engineer-in-charge of the York electricity works at a salary of £100 а 
year. 

Mr. J. Milward, chief of the electrical department of the Pacific 
Oable station at Suva, is i ting the Australian, Norfolk Island, 
and New Zealand stations. Мт. ilward says the Pacific Oable is 
working splendidly, and he has no doubt that within a short time 
ordinary messages will go through to London in less than an hour.— 
New Zealand Mining, etc., Journal. 

Mr. Francis Edward Macmahon, inventor of the telegraph tape 
machine known as the '' ticker," died very suddenly at Newmarket on 

ay. 

Mr. Т. W. Peckham, who for the pest three years has been eecond 
assistant engineer at Hastings Corporation electricity works, has been 
appointed assistant to Mr. Leonard Andrews, managing director of 
the Key Engineering Oompany, Limited. Mr. Peckham was formerly 
a pupil of Mr. Andrews at Hastings. 

The Bath Town Council have sgreed that the salaries and w 
the following be increased from April 1 last—namely: Mr. F. 


s of 
le, 


| station superintendent, £150 to £176 per annnm ; Mr. О, 8. Walker, 


shift engineer, from 408. to 45s. per week; that Mr. D. T. Miles, 
mains superintendent, be granted an honorarium of £25 in respect of 
extra duties extending over a period of two years past, and an increase 
of salary from 65e. to 70s. per week; Mr. Northcot, £150 to £160 ; 
Mr. Shapley, £150 to £175. 


TRADE NOTICES AND NOVELTIES. 


New Pattern Aron Portable Meter. 


The General Electrio Company, Limited, 71, Queen Victoria- 
street, London, E.C., inform us that they are now placing on 
the market а new pattern Aron portable meter. This meter 
has been designed to meet the demand which has sprang up in 
connection with the management of the meter departments of 
electrical undertakings for а satisfactory means of checking the 
accuracy of oonsumer's meters ‘‘in situ." In a great many 
cases it is found that the removal of a contested meter only 
results in proving its accuracy, and thus entails considerable need - 
less expease. By the use ofthe Aron portable standard the neces- 
sity of removing meters for testing is obviated, and the accuracy 
of contested meters тау be proved or disproved in position. In 
general principle the meter is the same as the Aron meter in 
any of its other numerous forms, though arranged slightly 
differently to suit the particular class of work which it has to 
5 Fig. 1 shows the general external appearánese-ef. the 

trument, and Fig. 2 shows the same open and connected up 
by means of its flexible leads in series with another meter to be : 
tested. The main points of difference between the standard 
portable and the ordinary type of Aron meter may be 
noted in the seoond illustration, and are briefly as follows : 
The pendulums are balanced and controlled by springs, 
which have the effect of making the meter more sensitive 
and independent of being set perpendicular, any ordinary 
table or floor being sufficiently level for testing pu The 
connections are all on the top of the meter case, and are plug 
type. The meter shown in the illustrations is arranged for 
10 amperes at either 200 or 400 voits. The Aron portable 
standard meter can be arranged with any amperage up to 
500 amperes, and any voltage or combination of voltages— 
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indeed, the same meter may be made to serve for 200 and 
400 volts, both alternating and direct. This, of course, makes 


the meter a universal standard, and, combined with its extreme 
portability and accuracy without special precautions as to 


levelling, makes it a most useful instrument in any test-room 
equipment. 
Are Lamp Couplings. 


The Bergmann Electrical Works, 6, Victoria-avenue, Bishops- 
gate-street Without, E.C., are placing on the market a new 
design in arc lamp couplings. The coupling proper consists of 
a cast-iron shell forming the top part. Inthe centre of this 
shell is a tube with a bell mouth, through which the hoisting 
rope passes, and when the lower part of the coupling carrying 
the lamp is raised, another tube enters this tube, thus ensuring 
the lower part of the coupling being quite central with the top. 
These two tubes are practically guides, the hoisting rope passing 
through the centre of both, as will be seen from our illustration. 
Under the weather-proof hood at the top are the two terminals ; 
these lead to two circular contacts which are concentric 
with each other, the lower part having projecting lugs which 
make contact with the circular contacts in the top part. The 
contact area is ample for 20 amperes, though this is never 
likely to be reached in practice. Porcelain is used throughout 
for insulating purposes. There are also two other types, one 
with a devioe to relieve the hoisting rope of the weight of the 
lamp, which is set when the lamp is on the ground, and comes 
into operation when the lamp is raised, and another which also 
relieves the rope of the weight of the lamp, but acts automati- 
cally every time the lamp is raised there being no necessity to 
reset on each occasion, an operation likely to overlooked if 
the trimmer is in a hurry. This arrangement for relieving the 
supporting rope consists of two catches which slip into a groove 
on the inside of the top part of the coupling, acting automatically 


every time the lamp is raised. These couplings are made with 
a pulley on the top of the upper half of the coupling, as shown 
in the illustration, so that it may be bolted to a plate or similar 
flat surface, where it may be fixed. The supporting rope is 
clipped by means of side pressure between two plates, and as 
the turns of the rope are of large diameter and the fasteniog is 
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independent of the sharp bend in the centre, the life of the 
rope at this point is longer than any other part. 


Catalogues. 


CkaANES.—John M. Henderson and Co., King-street Engi- 
new: ing Works, Aberdeen, illustrates and describes the Mitchell- 
Williams patent compensating-dérricking oranes., Fast and 
safe luffiog has become an indispensable adjanct to all jib 
cranes used for modern dock, quay, warehouse, eto., work, and 
the great advantages to be gained by the use of the cranes, 
particularly on waterside work, will be apparent. . 


FORTHCOMING EVENTS. 


THURBSDAY-SATURDAY, JULY 14-16. 


Association of Municipal Engineers.—At Shrewsbury, annual 
meeting. 


GLOUCESTER ELECTRICITY ACCOUNTS. 


The accounts of the Gloucester Corporation electricity 
department for the year ended March 31, 1904, show a 
total expenditure on capital account of £67,275. Appended 
are abstracts of revenue account, balance-sheet, and state- 
ment of electricity generated, sold, ete. 


Dr. REVENUE ACCOUNT. £ s.d. 
Generation of eleotricity................... eee eene 1,559 12 5 
Repairs and maintenance of plant, өѓс........................ 152 14 2 
Repairs and maintenance of mains, eto. .................... 230 7 8 
Repairs and maintenance of lampe ........................... 296 12 3 
Rates and taxes P 269 15 4 
Management expenses—salaries, eto ...... 640 17 4 

Rae ванна аз иеаа сві — Á— à 48 18 4 
FOO wiring ,...,. 8 10 8 9 
Total expenditure ................cceeeeeeee ẽ . 5199 6 3 
Balance of revenue acoount .................................... 5,170 18 11 
£6,370 5 2 

Or. £ sd 
Sale of current, less discounts and allowances ............ 5,964 9 10 
Rental of meters and free wiring rental ................... — 178 471 
Miscellaneous, receipt... ã . —.—.— 252 10 9 

106,570 5 2 


" 
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BALANCE-SHERT, 


Liabilities. £ ad. 
Capital account—loans received, less paid оЁ............... 49,397 8 3 
General district fund —oost of provisional order............ 285 12 7 
Eundry creditors and interest on loans . 4,805 18 3 
Due to treasurer ............... Vise ee eR aude —— À 14,485 15 5 
Amount of loan repaid out of revenue . ..... 5,077 11 9 
£72,450 4 3 
Oapital Outlay and Assets, . £ sd. 
Capital account —amount expended for works . 67,2756 9 6 
Stores in band TN . 1,90017 3 
Sandry debtors for current supplied......................... . 1575 b 0 
Public street lamp — — EN m 19 7 
Other debtors ........................... —— — 101 19 1 
In hands of engineer — re «бөз 10 0 0 
Balance at debit of revenue account .. 1,858 13 10 
£72,450 4 3 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC 

Quantity generated in B.T.U. ............. ———— ТЕКТ 431,993 
Quantity Public lampe.......... 46＋ꝙ＋ оо еве нев өө зөөө ә ec 91,889 414.339 

sold (Private consumers by meter m 324.440) i 
Quantity used on work z . . q 17,654 
Total quantity accounted for. . 2 - 451,995 
Number of public lamp . ẽ 2 . 2. 2: 74 
Total maximum supply demanded (kilowatts) .................. 558 


— e e 


BLACKBURN ELECTRICITY ACCOUNTS. 


From the accounts of the Blackburn Corporation elec- 
tricity department for the year ended March 25, 1904, it 
appears that the total expenditure on capital account to 
that date amounts to £220,466. Abstracts of the revenue 
account, general balance-sheet, and statement of electricity 
generated, sold, etc., are appended : 


Dr. Expenditure. £ ad. 
Generation of ө]есітіс1бу......................- «0.6666. 7,986 8 3 
Repairs and maintenance of plant, eto. . . 61116 7 
Repairs and maintenance of mains, eto ... 1,011 6 0 
Lamps, carbons, and fittings, et ee 1,190 7 7 
Rates and taxes ..................... . .. m .. 2,019 3 6 
Management expenses—salaries, eto . . 1,685 5 3 
nsurance ....... а . енын à сеа 76 14 0 
Bad debts ,,............ ИТО РИТА 1115 5 
Total expenditure ...................... TTE EE 15,892 16 7 
Balance carried to profit and loss account ............. ^... 14,666 19 11 
£28,649 16 6 
Or. Income. £ s.d. 
Sale of current to ordinary consumers q . ^... 12,000 11 10 
Pablic street lampa................... ———— — 304 8 8 
Tramway ——— 8 11,160 14 0 
Other Corporation department . . 1,018 1 3 
Rental of meters... . . . 4 e re cossos 383 6 11 
Rental of motors and lamps .................................... 455 17 7 
"Transfór (бвал r ren era bk serr s ev ede es Ee exte es 20 0 
Sale of lamps, fittings, ө{є....................................... 1,226 17 3 
£28,549 16 6 
GENERAL BALANCE-SHEET. 
Expenditure and Assets, £ =. d. 
Capital accunt— amount expended for works ............... 220,466 12 1 
Stores оп band.... À 1,900 3 10 
Sundry debtors for current supplied .. 7.878 6 0 
Sundry persons for lampa and fittings................ 2 . . — 2,814 9 7 
Petty e —L —— 10 0 0 
Amount in banker's hand . . 4980 1 8 
Sinking fund асоойпп............................555., . . 837 2 11 
£238,581 16 1 
Liabilities. £ s.d. 
Capital account— amount received ........................... 206,701 3 10 
Sundry creditors for coal and stores 5,176 19 6 
Amount owing for interest on loans 1,520 0 0 
Sinkivg und account—amcunt uninvested ............... 857 2 11 
Amount to credit of depreciation fund........................ 976 9 10 
Surplus—loans repaid, et. . . . -.. 25,570 0 0 
£238,681 16 1 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ЕТС. 
Quantity generated in В.Т. апїїз................................. 3, 527, 116 
Public lamp 254,564 
Qaantity sold4 Private consumers by meter. 855105} 2,895,181 
| mway ss e. 1,786,712 

Quantity used on works F 5 77,758 
Total quantity accounted for .............. e e $4,972,935 

Quantity not accounted for eer 264, 
Total maximum supply demanded (kilowatts) ............... 1,778 


Number of public lampa: 202 arc lamps, 432 incandescent lampe. 


LEGAL INTELLIGENCE. 


IS A CLERK A WORKMAN” ? 


At Sunderland Police Court last week, Newton Cockburn, a olerk, 
was summoned at the instance of the Corporation on a charge of havi 
refused to pay his tram fare. The town clerk (Mr. F. M. Bowey) 
prosecuted for the Corporation, and Mr. J. R. Storey defended. 

The Town Clerk explained that on June 10 the conductor of a 
workmen’s car, on going round to collect the fares, asked the defendant 
for his fare. Defendant asked for a ‘‘transfer.” This was a work- 
man’s ticket, which enabled workmen to travel any distance on the 
system for 1d. The conductor pointed out that he was s clerk, and 
could not have a workman’s ticket, but would have to pay the ordinary 
fare. Defendant refused to do this, and gave the uctor his name 
and 1 s tree pa rae сооз оп тч not i 9 70 a ют» 

alty ander the by-law, but simply to dispel any notion that people 
MN entitled to take the benefit Е these workmen’s cars when they 
were not workmen coming within the section. The section relating to 
workmen’s cars conferred benefits upon artisans, mechanics, and daily 
labourers, by running certain cars at such hours as might be most 
convenient for such workmen. Mr. Bowey quoted a dictionary defini- 
tion of the word ‘‘ mechanic,” showing that the word applied to those 
who were skilled in the shaping of material, wood, or metal, etc. 

Mr. Storey said that since the cars had been ing to the East- 
end the clerks at the North-Eastern Marine Engineering Company had 
been getting these transfer tickets, 

Colonel Reed (chairman): Because they have been doiug wrong in 
another case, that does not affect this one. 

Mr. Storey: It is a question of justification. According to the 
by-law, Mr. Bowey says only a man dressed in fustians and so forth is 
а workman. 

The Town Clerk : I never said so. 

Mr. Storey: It really amounts to this: a plater or riveter, & 
skilled workman earning £6 or £7 а week is entitled to get tickets for 
these cars, whereas a poor struggling clerk, with 20s. or 50а, a week, 
is debarred, simply because he a clean collar and a black coat. 

Colonel Reed: We sympathise with you, but it is the Act of 
Parliament we have to deal with. I don’t think you will do much 
good by going on any longer. 

The Defendant, in the course of his evidence, said that when he 
saw two other clerks, who were in a better position than himself, get 
workmen’s tickets, he considered he was entitled to one. 

By Mr. Bowey: He had always had workmen's tickets. He knew 
transfer tickets were issued from the Orphan Asylum. He had 
trevelled on the same route, and been given a workmen's ticket, sinoe 
nM е Жей e 

e Chairman, in giving the decision of the bench, ey were 
uite satisfied that the fare demanded should be paid, and that the 
defendant was not a workman, nor a mechanic, but a clerk. As the 
defendant had gone to some expense, he would simply be fined ls., to 
include coets ; but апу repetition of the same offence would be severely 
dealt with. The public must understand that they were not entitled 
to travel as workmen unless they were bond fide workmen. 


OBSTRUCTING A CAR. 


The Oolne magistrates last week heard a case brought by the Colne 
and Trawden Light Railways Oompany against a carter named Lee, 
who was in charge of а two-horse van, and was stated to have wilfully 
obstructed а car on two occasions by refusing to let it pass. 

The main street of Colne, where the tramlines are laid, is very 
narrow for a considerable distance, and a wagon cannot pass a car 
except at one or two ts. 

The Detendant denied the obstruction, and on his behalf it was 
claimed that he had an egnal right to the highway, no matter at what 
speed he was driving, and was not called upon to croes the road in 
order to let the car pase, and render himself liable to prosecution for 
being on the wrong side of the road. 

The Magistates decided that there had been wilful obstruction, and 
inflicted a fine of 20s. and costs, but agreed to state a case. 


COMPANIES’ MEETINGS AND REPORTS. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS. 


At the annnal general meeting of this Company the report, of which 

rticulars were given in our issue of the 17th ult., was adopted. In 

ecember last concessions from the municipality were obtained for the 
electrification of the Company’s undertaking, and also the Nueva 
system. The work of preparation for the laying of the track in 

enos Ayres is now actively proceeding, and the Uhairman believed 
that before the shareholders met next а the wg ral would have 
reached that great landmark in their history when miles of line 
would have been electrified, and when they would come under new 
conditions as to the pooling arrangement with the Nueva Company. 
Mr. H. F. Gunning was elected a director in the place of Mr. E. W. 
Cairns who resigned. 


ELECTRIC CONSTRUCTION. 


The following report is to be submitted to the shareholders at the 
eleventh annual general meeting. The net profits for the year amount 
to £14,775. 1s. 2d., and, adding £4,394. 15e. 10d. brought forward 
from last year, the amount available for distribution is £19,167. 15e. 
The directors recommend that this profit be appropriated as follows z 
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dividend at the rate of 7 per cent. annum on the preference shares 
(to be paid on July 30 next), £4,504. 12e. ; dividend at the rate of 
4 per cent. on the ordinary shares (to be peid on July 30 next), 
28,968 ; to general reserve fund (which will then amount to £32,000), 
000; balance carried forward to next acoount, £3,805. 3s. 
The year has been marked by excessive competition among 
the manufacturers of electrical machinery, and the Company's 
manufacturing profit has inevitably suffe The competition still 
continues, and the margin of profit at present prices is small. The 
orders in the books include important contracts with the London 
County Council and the Great Western Railway Oompany. Revenue 
has been charged as formerly with £5,000 for depreciation, also with 
maintenance and all rene of plant. The depreciation account now 
emounts to £53,000. The relations with the employés continue satis- 
factory, and the usual bonus, but reduced proportionately with the 
dividend, has been awarded to all who have for 18 months given good 
and zealous service, Tho balance-sheet shows an important improve- 
ment in the financial position. The Company’s interest in the Crystal 
Palace District Electric Supply Company, Limited, which was taken 
over from the old Corporation has been sold; and the Madras electric 
tramways undertaking has been trensferred to the Madres Electric 
Tramways (1904), Limited, in consideration of £50,000 iu cash and 
£70,000 in fally-paid shares of that company, which, on the basis of 
last year’s profits, should yield a dividend of 5 percent. The cash 
thus realised has provided for repayment of the advance from the 
company's bankers. As the general reserve fund was partly made ср 
of profit on other assets of the old ration previously realised, that 
account has been debited with £4,000 to meet the loss in realising 
these properties. The company’s future income will benefit by these 
tions. The directors who retire at the annual general meeting 
are Bir Henry О. Mance and Mr. J. Irviog Courtenay. They are 
eligible for re-eleotion. Messrs, James Meston and Oc. offer a renewal 
of their services as auditors. 


NEW GENERAL TRACTION. 


The re of the New General Traction Company, Limited, for the 
12 months ended March 31 last shows that, after paying £3,272 for 
general expenses, £9,994 for debenture interest, and £35,511 for interest 
on loans, а loss of £6,659. poda nk. this from the balance brought 
forward, there remains £5,523, which is transferred to a special reserve 
account, In last year’s report it was mentioned that measures were 
taken to overcome the difficulty which stood in the way of om pletisg 
the Philadelphia system. Owing, however, to фео weather їп 
the United States, it was not until the spring of this year that work 
could be resumed, and it is only within a very recent date that 
the directors have received cable advices that the through гай 
connection has been completed, so that the whole of the line should 
soon be open for traffic. The Parliamentary Bill for the extension of 
the Coventry tramway system was duly . A contract has been 
entered into by which the construction work at Coventry is now being 
carried out by this com . It is expected tha the new extensions 
will be finished before the end of the year, and the relaying of Be en 
of the existing old track should be completed shortly afterwards. To 
enable the Company to carry out these important works, to complete 
the Philadephia system, апа to provide for the 5 of the 
Company, an issue has been recently made of £80, 4 per cent. 
prior lien debentures, of which £60,000 has been subscribed at 974 per 
cent, and allotted. 


NEW COMPANIES REGISTERED. 


Amalgamated Dry Batteries, Limited.—Capital, 820,000. 
Object : to adopt an agreement with В. Sherman, and to carry on the 
business of manufacturers and vendors of electric dry batteries, etc. 

Sykes and Sugden, 5 £26,000. Object: to 
acquire the premises known as Spring- Works, belonging to A. 
Sykes, in Springwood-street, Hudderstield, and the business of an 
electrical engineer and steeplejack carried on by him at the said 

ises as W. D. Berry and Sons, and to carry on the business of 
eleotricians, eleotrical and mechanical engineers, suppliers of eleo- 
tricity for light, heat, motive power, eto. Registered office : Spring. 
place Works, Springwood-street, Huddersfield. 

Harvey and Co., Limited. —OCapital, £240,000. Objeots: to acquire 
as а going concern the business of Harvey and Oo., Limited, to adopt 
an agreoment with the ssid old company aud its liquidator, and to 
carry on the business of steam, hydraulic, electric, mechanical], and 
general engineers, eto. Registered office: Hayle, Cornwall. 

Incandescent Heat Company, Limited.—Oaepital, £120,000. 
Object: to carry on the business of designers, constructers, workers, 
reorganisers, and improvers of, dealers in, and advisers in respect 
of furnaces, heating or combustion chambers, tubes, receptacles, or 
surfaces, fuel or boilers, or any apparatus, plant, or arrangements 
connected with the problems, manner, or meane of generating, apply- 
ing, or using hest or fields of heat, or of obtaining combustion ; 
quantity surveyore, ч Me: designers, consultants, contractors, 
mechanical and electrical engineers, builders, smiths, founders, glase- 
blowers, producers and арры of electricity, or other power, 
tubemakers, etc. Registered office: Gracechurch.street, Е.О. 

Н. S. Martin, Limited.—Capital, £10,000. Object: to acquire 
the business formerly carried on by Н. S. Martin, and recently by 
W. Carter, at 20 and 32, High-street, Kast Grinstead, Sussex, and to 
carry on the business of chemists, druggists, drysalters, herbaliste, mineral 
water man , oil and colour men, importers and makers of and 
dealers in chemicals and apparatus for electrical, photographic, and 
scientific purposes, etc. gistered office: 30, High-street, East 


» 


£800. 
incandescent lamps and fittings and letters patent and benefit of 
application relating thereto, to adopt agreement with N. Burt and 
Со. aud О, C. Regnart, and to carry on the business of manufacturers 
of and dealers in electric candle-lampe and fittings, etc. 
office: 17, Newman-streot, Oxford-street, W. 
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Reliance Works Company, Limited.—Oapita], £10,000. Object: 


to adopt an sgreement with Sir Н. A. White, and to carry on the 
оса of mechanical, electrical, and general engineers, electro. 
platers, etc. 


Cann, Limited. —Capital, £3,000. Object: to carry on the busi- 


ness of manufacturers of and dealers in automobiles, motorcars, motor 
bicyoles, mechanical and electrical engineers. Registered office: 13 
and 14, Miller-street, Oamden Town. 


Hunter Electric Candle Lamp Company, Limited.—Oapital, 
Object: to acquire certain inventions relating to electric 


Registered 


T. H. P. Dennis and Son, Limited.—Oapital, £30,000. Object: 


to acquire the business of wholesale and retail ironmongers, lockamiths, 


bellhangers, gas and hot-water engineers, electrical and mechanical 
engineers, and general merchants now carried on by T. H. P. Dennis 
at 20 and 21. High- street. Obelmsford, as T. Н. P. Dennis and Son. 
Registered office: 20 and 21, High- street, Chelmsford. 

Lewis Motor Company, Limited.— Capital, £2,000. Object: to 
acquire and become licenere of patents for electric motors, dynamos, 
aad other electrical appliances, with a view thereto to adopt an agree- 
ment with F. M. Lewis, B. P. Scattergood, О. Н. Johnson, A. R. 
Chorley, and the Electric Construction Company,.Limited, snd to 
carry on the business of manufacturers of electric motors and dynamos 
and other electrical goods and appliances, electricians, electrical, 
metallargical, mechanical, and chemical engineers, suppliers of elec. 
tricity, contractors for the construction and equipment of tramways 
and railways with eleot:i» or other mechanical power, eto. Registered 
office: 4, South-parade, Leeds. 

Paddington Electric Supply Company, Limited.—Capital, 
£1,000. Object: to carry on the business of electrical, mechanical, 
and chemical engineers, electricians, contractors, suppliers of light, 
heat, sound, and power by electricity, gelvanism, magnetism, or other- 
wise, manufacturers of electric apparatus, etc. Registered office: 19, 
Carnaby-atreet, Golden-squere, W. 

Farnham and District Electric Supply Company, Limited.— 
Tanita, £1,000. Object : to carry on the business of an electric light 
and power company in all its branches, to fix, construct, lay down, 
and maintain all necessary cables, wires, lines, accumulatore, to con- 
struct or acquire any tramways in or near Farnham, etc. Registered 
office: York Mansion, Westminster, S. W. 

Bishop's Stortford and Stanstead Electric Lighting Company, 
Limited.—Oapital, £1,000. Object: to carry on at Bishop's Stortford, 
Hertfordshire, and Stanstesd, Kssex, and elsewhere, the business of 
suppliers of electricity for light, heat, motive power, or otherwise, 
electricians, engineers, contractors, eto, 

Expansion Sprinkler Synditate, Limited.—Ospital, £25,000. 
Object: to adopt an agreement with J. Fiddes and J. F. Watt to 
manufacture and deal in fire extinguishers, sprinklers, alarms, and 
appliances, ani to carry on the business of iron and steel converters, 
electrical and general engineers, etc. Registered office: 66, Hatton- 
garden, Е.С. | 

Brentford Electric Supply Company, Limited.— Capital, 
£1,000. Object : to carry on the business of electrical and mechanical 
engineers, contractors, electricians, suppliers of electricity, manufac- 
turera of electrical apparatus, carriers of passengers and goods, owners - 
of railways and tramways, generators, accumulators, transmitters, etc. 
Registered office: Moorgate-court, Moorgate-place, E. O. 

Camberley Electric Supply Company,Limited. —OCapita!, 21,000. 
All particulars are the sime as in the Brentford Electris Supply 
Company, Limited, noted above. 

Hayward's Heath Electric Supply Company, Limited.— 
Capital, SI, OO. Object: to carry on the business of suppliers of 
electricity for light, beat, motive power, or otherwise, electriciane, 
mechanical engineers, manufacturers of and dealers in apparatus and 
articles used in connection with the generation, distribution, supply, 
accumulation, and employment of electricity, eto. Registered office: 
Moorgate-oourt, Moorgate-street, E. O. 


Liens Registered. 

Ingleton Electric Lighting and Power Company, Limited. — 
Debenture registered June 27, for £600. Holder: J. O. Walker, of 
Ingleton. Oharged on the undertaking and all the property, inolud. 
ing the uncallea capital, but subject to prior issues of debentures for 
£1,200, £800, £200, and £400. 

London, E.C.—Lien 


Eastern Telegraph Ne Limited, 
registered June 27, for £10,000 debenture stock, ranking pari passu 


with previous issues amounting to the total of 21,849,120. Holder: 
F. R. de Levgnte, 141, Hill-street, Peckham, S. E. Secured by a first 
charge on the undertaking and revenue of the company. 


PP 
APPOINTMENTS VACANT. 


Rolling-Stock Superintendent, London County Council Tram. 
ways Department. Salary, £400 per annum. Applications by 10 a.m, 
on July le. 

Clerk of Werks, Erith, Kent; consti uction of additions and altera 
tions to the electric light station. Aalay, ‚ дв. per week, payablo 
monthly. Applications by 10 a.m. on July 8. 

Resident Engineer, Mains Superintendent, and an Installation 
Inspector, a Meter Superintendent, and an Accountant, St. Marylebone 
Electricity Department. See advertisement. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Belfast.—The Harbour Board require two electric cranes. 
by July 11. 

Worksop.—Tendera are to be obtained for cablee, etc., for mains, 
and additional feeder. estimated at £1,000. 

Rhyl.— The Urban District Council invite tenders for 1,400 yards 
of '2 concentric feeder cable. "Tenders by 18th inst. 

Aurelia (Perugia, Italy)—The Municipality require tende rs for 
au electric lighting installation by Aug. 18. 

‘Thorne (Yorks).—The Parish Council invite tenders for lighting 
the town from Sept. 1 to April 20, 1905. Tenders by 14th iost, 

Kiogston-upon-Thames.—The Corporation invite tenders for 
addition to electric works building. Specification, ete., may be 
obtaided from the Borough Sarveyor. Tenders by July 14. 

Batley.—The Corporation invite tenders for one 350.kw. s'eam 
dynamo aud switchboar! extension for same. Specifications, e'e., 
ш 5 from the Borough Electrical Engineer. Tenders hy 

uly 16. 

Halling (near Eoochester)— lenders are invitel for el ctrical 
justa lation at the cement works of Mess s. Wim. Lor, Soo, and Co., 
Limited, Halling. Particulars шау b» obtaiued from the Мо: К 
Manager. 


Plymouth. —The Education Authority invite tenders for electric 
light installation at the Municipal Technical School. Specifications, 
1 be seen at 11, The Orescent, Plymouth. Tenders by 12 noon 
on 21в% inst. 


Paris.—The Post and Telegraph Department, rue de Grenelle 
No. 103, require tendere for telegraph and telephone apparatus, 
telephone cables, material and chemicals for galvanie elements, etc. 
Tenders by July 22. 

Devonport (Tasmania).—The Town Board invite tenders for the 
supply and delivery of alternatively 50 or 100 smallest-size me:ers to 
read direct in B. O. T. uaits on 220-volt direct-current circuits. Вее 
advertisement in last issue. 

Felixstowe.—The Urban District Council invita teaders (Section C) 
extensions to feeders. Specifications, ete., may be obtained at the 
обе :в of Mr. Regina'd P. Wilso», 66, Victoria-strect, Westminster. 
Tenders by 12 noon oa July 9. 


Glasgow.—The Trustees of the Clyde Navigation invite tenders for 
two electric 32-ton coaling hoists for Clydebank Dock. Specification, 
etc., may be obtained from Mr. Geo. Н. Baxter, 16, Robertson-street, 
Glasgow. Tenders by noon on July 25. 


Whitby.—The Urban District Council invite tenders for (a) dis- 
tributor and street-lighting cables; (b) network and service-boxes. 
Specifications, eto., may be obtained from Mr. Н. S. King, elestrical 
engineer. Tenders by 10 a.m. on July 18. 


Acton.—The District Oouncil invite tenders for erecting electric 
lighting sub-ststion and engineer’s house, supplying wrought-iror 
uaclimbable fencing and hurules. Specifications may be obtained at 
57, High-street, Acton. Tenders by 3 p.m. on 12th inst. 


Erith.—The Urban District Oouncil invite tenders for (1) rails, 
fishplates, and bolts ; (2) permanent-way construction. Specifications, 
etc., may be obtained from Mr. С. Н. Fry, Oouncil Offices. Tenders 
by 12 noon on July 11. See advertisement in former issue. 


Suakim.—The Public Works аш require tenders for 220 
miles of galvanised wire, 1,100 yards ditto, 1,600 screws and bolts, 
6,000 insulators, 1,500 creosoted fir telegraph poles, and 3,000 oak 
poles, to be delivered at Suakim between Oct. 1 and Deo. 1. 


Dartford (Kent).—The Metropolitan Asylums Board invite tenders 
for installation of fire-alarms at Darenth Asylum, Dartford. Specifica- 
tions, etc., may be obtained at the office of the Board. Embankment, 
E. O., on and after 9th inst. Tenders by 10 s.m. on 20th inst. 


Wimbledon.—The Urban District Council invite tenders for erten- 
sions to the present refuse destructors at their electricity works, Par- 
ticulars may be obtained from the Engineer and Surveyor to the 
Oouncil, Council Offices, Wimbledon. Tenders by 10 a.m. on 25th 
inst. 

Manohester.—The Highways Committee invite tenders for laying 
underground telephone pipes (Contract No. 10), with other appur- 
tenant works. Specifications, etc., may be obtained at the City 
шз Office, Town Hall, Manchester. Tenders by 10 a.m. оп 

uly 11. 

Aston Manor.—The Corporation invite tenders for the supply, 
delivery, and erection complete of pipework, ete. Specifications, eto., 
may be obtained from Mr. T. J. Ballard, Electricity Works, Ohester- 
street, Aston Manor. Tenders before 12 noon on July 28. See adver- 
tisement in former issue. 

Middleton (Lanes.).—The Corporation invite tenders for the 
supply of 5,000 tons of engine сов] to be delivered at the Electricity 
Station, Townley-street, Middleton, during ensuing 12 months. 
Particulars may be obtained from Mr. S. Pauls, borough electrical 
engineer. Tenders by July 11. 

Devonport —The Oorporation invite tenders for the supply of 
4,500 tons of Welsh steam coal, delivered in cargoes of from 260 to 
600 tons, for 12 months, for the eleotricity department.  Particulars 
can be obtained at the office of the Borough Electrical Engineer, 
Newport-street, East Stonehouse, Devon. 

Homerton.—The Metropolitan Asylums Board invite tenders for 
installation of telephones at the Eastern Hospital, Homerton, N.E., 
and Western Hoepital, Fulham, S.W. Specifications, etc., may be 
obtained at the office of the Board, Embankment, E.C., on and after 
9th inst. Tenders by 10 a.m. on 20th inst. 


Tenders 


Radcliffe. —The Urban District Council invite tenders for tbe con- 
struction of Permanente way. including copper bonding, of about 5 miles 
1 furlong of route length line, being 64 miles single line with pessing 
places. Specifications, etc., m be obtained from Mr. W. L. Roth- 
well, engineer to the Council. "Tenders by 16th inst. 


St. Pancras.—The Borough Council invite tenders for the supply 
aud erection of main switchboard at the King’s-road power-house, 
Camden Town, N. W. Specifications, etc., may be obtained at the 
officea of the Electricity Department, 57, Pratt-street, N. W. Tenders 
by 12 noon on July 19. See advertisement in former issue. 


Cleckheaton (Yorks).—The Urban District Council invite tende s 
for the supply of various stores, including 300 tons Bowling slack to 
elextricity works; 300 tone Featherstone washed nuts to electricity 
works. Particulars may be obtained on application at the Town Hall. 
Tenders to Mr. J. Armitage, clerk, Town Hall, Cleckheaton, te‘ors 
4 p. m. on llth inst. ; 

Bridgend.—The Committes of Visitors invite tend-rs for supply 
aod erestion of a complete telephone and fire-alarm installation for 
the Angelton and Pars Gwyllt Asylums, Bridgend.  Speciticatioos, 
etc., may be o'tained from Mr. W. E. R. Allen, Glamorgan County 
Coun il Offices, Cardiff. Tenders by noon on July 6. Note. Ter ders 
already received have not been opene . 


Dartford.—The Urban District Council invite tenders for carryiug 
out an extension of underground and pilet cables drawn iuto exietiny 


| spareways, aud for the laying of private and public lighting cables, 


tegether with all necessary roadwork, junction boxes, etc. Specifics- 
tions, etc., may be obtained from Mr. W. Kay, clerk to the cil. 
Tenders by 12 noon on the 19th inst, Sec advertisement in last issue. 

Warrington.—The Corporation invite tenders for the supply, 
delivery, aud erection of steel poles, trolley wires, etc., forming com. 
plete overhead equipment for about 550 yaris of double track, includ- 
ing special arrangements at the swingbridge over the Manchester Ship 
Canal. Specification, etc., сап be obtained at the offices of Messrs. 
Preece and Cardew, 8, Queen Anne's-gate, Westminster, S. W. Tenders 
by 12 noon on July 12. 

Bristol.—The Electrical Committee invite tenders for b. t. switch- 
gear, water-tube boilers, two 1,000-kw. three-pbase extra high-tension 
turbo - alternatore, two 500-kw. induction - type motor-generator:, 
e. h. t. to d. e., e. h. t. cables, e. h. t. transformers, e. h. t. switchgear. 
Specifications, ete., can be obtained from Mr. H. Faraday Proctor, 
city electrical engineer. Tenders by 10 a.m. on July 15. Se 
advertisement in last issue. 

Handsworth.—The Urban District Oouncil invite tenders for the 
supply and delivery of the following in connection with the electric 
lighting : (4) water-tube boilers ; (5) engines and dynamos; (6) over- 
head hand travelling crane ; (7) storage battery; (8) arc lampe and 
posts; (9) switchboard and boosters. Specifications, etc., can Le 
obtained from Mr. Н. Ward, The Council House, Handewortb, near 
Birmingham. Tenders by July 11. 


Derby.—The Corporation invite tenders for the making, erecting, 
setting to work, and maintaining in good order for twelve months. on 
the aite of the intended pumpiug station, of various machinery, includ- 
ing an electric light installation, oonsisting of compound high-speed 
engine and dynamo and sundry fittings, etc. Specifications, etc , may 
be ovtained at the office of Mesers. James Mansergh and Sons, 
5, Victoria-street, Westminster. Tenders by noon on July 15. 

Rochdale.—The Corporation invite tenders for the supply, delivery, 
and erection at the Electricity Worke, Rochdale, Lancashire, of twu 
steam turbines direct connected to two 3-phase alteraatore, or alter- 
natively for alternators connected to high-speed triple-expansion 
engines (Contract No. 7); and also for one motor-driven 5-phase 
alternator (Contract No. 8). 5 etc., may be obtained at 
the offices of Messrs. Lacey, Sillar, and Leigh, 2, Queen Anne's- ga te, 
Westminster. Tenders by July 18. See advertisement іо last issue. 

Belmez, &o. (Spain). — The Gaceta de Madrid of June 38 contains 
a notice inviting tenders for the electric lighting of Bélmez, Puet ) 
Nuevo del Terrible, and Peñarroya for a period of seven years. Tenders 
will be received by the Ayuntamiento of Bélmez on 20th inst. A 
provisional deposit of 5884 pesetas (or about £16) will be required from 
persons tendering. The adjudication will turn upon the amount to be 
charged by the contractor for each candle-power per month. It appears 
that the personal attendance of tenderers, or persons authorised by 
them, is required at the adjudication. 

Greenwich. —The London wird ede invite tenders for the 
supply, delivery, and erection of three 3-ton electric travelling jib 
cranes and two electric locomotives upon the wharf of the electricity 
generating station now being erected by the Oouncil at Greenwich. The 
iib cranes will be operated by three-phase alternating currents, and 
the locomotives by direct current. Oertain parts of. the locomotives— 
viz., the motors, controllers, wheels, and axles—will be delivered to 
the contractor by the Council. Specifications, etc., may be obtained 
rs the County Hall, Spring gardens, S. W. Tenders by 10 a m. on 

uly 12. 


Lerida, eto. (Spain).—The Gaceta de Madrid of June 22 contains 
notices calling for tenders for the construction and working of tele- 
phone systems in Lérids and in El Llano del Beal, in the province of 
Marcia. In each case tenders are to be presented either to the Dire >- 
ción-General of SOEUR 10, Calle de Oarretas, Madrid, or at certain 
local offices within 50 days of publication of the notice in the Gaceta. 
In each case the concessionaire will have to pay to the State 10 p«r 
cent. of all receipts ; the maximum period of the concession will be 
for 20 years, and the adjudication will turn on the reduction of thia 
period. A provisional deposit of 2,000 pesetas (or about £57) is 
required in the case of the Lérida telephone service, and of 500 pesetas 
(or about £15) in the case of the El Llano del Beal telephone service. 


Berga, oto. (Spain).—The Gacela de Madrid for June 26 publishe 
a Royal decree calling for tenders for the installation and working of a 


THE ELECTRICAL ENGINEER, JULY 8, 1904. 


68 


telephone 5 and 
Gironalla, Puigreig, Balsereny, Sallent, Castelladral y Oardona. 
Tenders will be received within 30 дауа’ date of publication at the 
office of the Direccidn-General of Posts and Telegraphs, 10, Calle de 
Oarretas, and at the office of the Civil Governor, Bercelons. a pro- 
visional deposit of 2,000 pesetas (or about £57) being required from 
porsona tendering. The maximum period for the concession is for 
years, and the adjudication of tenders will tarn on the reduction of 
this period. The Gacetas may be seen on application at the Com- 
mercial Intelligence Branch of the Board of Trade, 75, Basinghall- 
5 a any day between 10 a.m. and 5 p.m. (Saturdays 10 a.m. 
to 1 p.m). 

Reichenberg (Austria Hungary).—The project for the establish - 
ment of a central distributing electric power and light plant in the 
Reichenberg land district has taken definite form. The territory 
included is about 10 miles square, and 24 towns and villages have 
joined ia the movement and subscribed to the capital stock. Some 
10 more are expected to join. The population of the district, exclusive 
of Reichenberg, is about 60,000. Stock is subscribed at present to the 
amount of £40,000, and this it is proposed to increase to £80,000. 
The principal purpose of the corporation will be the distribution of 
electric light and power, with the possibility of installiog and working 
& system of suburban electric tramways. Tramway and light franchises 
for the city of Reichenberg are at present owned by private corpora- 
tions, and at their expiration it has been generally supposed that the 
city would take over and conduct the enterprises. Negotiations are 

ding, however, which may change the situation in this re ; 
mmuniostions r ing equipment, etc., may be addre to 
directors Alfred Ginskey, Maffersdorf, and Dr. Richard Pirkl, 


Reichenberg. 
RESULTS OF TENDERS. 


Preston.—The tender of Mr. T. B. Garnett, ut about £1,500, for 
offices for the electrical engineer at the e'ectricity works, was accepted. 


York.—The Education Committee have acoepted the tender of 
J. Naylor and Son, York, at £201. 15e. 6d., for installing eleetric light 
at Fishergate school. 

Perth.—The Electricity Committee have accepted the tender of 
Davidson and Oo., Belfsst, at £425, for the installation of a fan for 
induced draught st the electric works. 

Maidenhead. —The tender of Oliver and Oo., at £278, for 12 lamp- 
poets with arc lamps, incandescent side lamps, lowering gear, erected 
and painted complete, has been accepted. | 

Northfieet (Kent). The tender of J. Ellingham and Sons, Dartford, 
at £1,497, has been accepted for levelling site, ctc , for new works, for 
Messrs. Henley’s Telegraph Works Company, Limited, at Northfleet. 

w .—The Oorporation have accepted the tender of Rowland 
Bros., East-street, Horsham, at £1.689, for erection of refuse destructcr 
buildings and chimney on land adjoiniog the sewage pumping station, 
Worthing. | 

Finchley.—Richard Hornsby and Sons, of Grantham, have obtained 
a contract for a water-tube boiler plant for the Urban District Oouncil’s 
Squires-lane generating station, to work alongside the existing plant, 
which is also of the Hornaby '' upright" type. 

‘Handsworth (Staffs).—The Urban District Council have accepted 
the tender of J. Elwell, Sherborne-street, Birmingham, at £142, for 
the supply of unclimbible wrovght-iron fencing to be erected at the 
electric light and power station site, Piers-road, Handsworth. 

Maidstone.—The Electricity Committee have accepted the tender 
of R. Bepzie's Successors for the supply of coal from June 21 to June 21, 
1905, as follows : Welsh, 203. 5d. and 188. 2d. ; through and through, 
158. 11d. and 16s. 11d.; North Country, 168. Id., 148, 9d., and 15s. 


Eford.—The Urban District Council have accepted the fo'luwing 
tendere for extension plant: 1,000-kw. Westinghouse-Belligs, British, 
Westinghouse Company, Limited; exteneion to main switchboard and 
extension to distributing-switchboard, Messrs. Kelvin and James White, 
Limited; water.purifying plant, Messrs. Lassen and Hjort; feeder 
pillar, etc., Henley's Telegraph Works Company, Limited. 

Wiring.—The May-Oatway Fire крче» Limited have accepted 
the following tenders for wiring buildings: Hay Broe. and King’s 
Theatre, Glasgow—Oarrick aud Topping; Provident Co-operative 
Society, Leith—W. Douglas, Limited; Adam Smail, Dundee— 
J. Maxwell and Son ;. E. Chalmers and Oo., Leith—D. T. Niell and 
Oo.; St. Mungo Manufacturing Company, Govan — Carrick and 
Topping. 

London County Coupoil.—The Education Committee have receiyed 
th: following tenders in connection with the Poplar Technical Institute: 
(1) а 50-kw. electric generating plant, W. Sissons and Co., Gloucester, 
£415* (drawings included) ; W. H. Allen, Son, and Oo., Bedford, £520 
and £5 for drawings ; Mr. Peter Brotherhood, London, £541 ; Bellies 
and Morcom, Birmingham, £546 and £25 for drawings. * Recom- 
mended for acceptance. 

Leu —-The Town Oouncil have accepted the following 
tenders: Drew.Beer and Co., Westminster, at £163. 15s., for five 
steel roof principals required for the boiler-house at the electricity 
station; Ferranti, Limited,  Hollingwood, #2596, switchboard ; 
J. Spencer, Limited, Wednesbury, £627. 10s., piping, feed pumps, 
tanks, etc.; W. T. Henley's Telegraph Works Company, London, 
£6,515. 2s. 5d., electric cables, maintenance at 14 per cent. 


Spennymoor.—The Urban District Council have received the follow- 
ing tenders: Tudhoe Gas Company, for one year £3. 4s. 6d. per lamp, 
three years £9 per lamp; Northern Counties Electricity Supply Com- 
pany, for one year £2. 7а. 6d. per lamp, for three years £2. 5e. per lamp 
(accepted). The таке to be the same з ze аз used during the past 
season, except that the company propose to place the larger lampe, 
which have been in use during the last six months, on all the poste 
from the railway station to the Oounty Hotel. 


central stations at Berga and sub.stations at | 


Ayr (Sootland).—The District L Board have accepted the 
following tenders for electrical plant: (1) Sir Hiram Maxim Electrical 
and Eogiueering Company, Limited, Oollington.street, Westminster, 
at £829, for boiler, pump, feed-water heater, piping, &c. ; (3) J. and 
D. Meikle. Ayr, £640, building, chimney, flues, foundatione, and iron 
roofing ; (5) Bruce Peebles and Oo., Limited, Edinburgh, £1,616, 
engines, dynamos, and main switchboard ; (4) Lowdon Bros. and Oo., 
Dundee, £3,107, electric wiring and mains, eto 


Neath (Wales)—The Corporation have received the following 
tenders for the supply, delivery, and laying of electric light mains, 


feed pillars, and switchboards in their area : 

Callender's Cable Company, London (асоерѓед).............. 8 £1,411 
Western Electric Company, London ................................ 1,551 
Johnson and Phillips, Old Charlton... . ... 1,400 
British Insulating Company, Ргевооб&........................... sm.. 1,455 
Siemens Bros, and Co., Westminster . ТЯ 1,457 
St. Helens Oable Company, Warrington . oee —— 1,592 
R Alger and Sons, Newport, Mop. .................................. - 1,651 
W. T. Henley's Company, London .............. DR . 1,880 


Royton (near Oldham). —Tho Urban District Council have received 
the followiog tenders for tramways construction :—Section A—per- 
manent way: Hughes and Stirling, Bootle, Liverpool; J. Brunton, 
Hull; R. W. Blackwell and On’, Limited, London; W. Griffiths 
and Co., Limitec, London; Edmondeon and Wyatt, Oldham; 
d. Freeman and Sons, Hollinwood ; J. G. White and Oo., Limited, 
London; Bennie and Thompson, Warrington ; Dick, Kerr, and Oo., 
Limited, London; W. H. Worthington, Manchester; A. Graham and 
Sone, Huddersfield ; J. E. Mayall, Oldham; W. Underwood and Bro., 
Dukinfield (accepted); J. aud W. S. Briscoe, Stockport; G. Law, 
Kidderminster; Pegg and Bailey, Derby. Section B—overhead oon- 
struotion and equipment: F. Smith and Co., Limited, Salſord; 
а. Hill and Oo., Old Trafford ; British Insulated and Heleby Cables 
e Limited, Prescot; W. Underwood and Bro; Dick, Kerr, 
and Oo., Limited; British Thomson - Houston Company, Rugby; R. W. 
Blackwell. and Co.; Brush Electrical Engineering Company, London 
(accepted); J. G. White and Oo., Limited. Section cables: 
Oallender’s Cable and Construction Oompany, Limited, London; W. T. 
Henley's Telegraph Woks, Limited, London; Siemens Bros. and Oo., 
Limited, London; British Iosulated and Helaby Oables Oempany, 
Limited; W. T. Glover and Oo., Limited, Manchester (accepted) ; 
St. Helens Cable Company, Limited, St. Holens ; W. F. Dennis and 
Co., London ; Johnson and Phillips, Kent ; Western Eleotric Company, 
London ; Simplified Underground Conductor Company, Liverpool. 


London County CounoiL — The following tenders have been 
received for wiring and fittings in connection with the elestric light 
installations for the Tooley- street fire station and the new fire stations 
in course of erection at Bayswater and ‘Kilburn : 

Tooley-street Station. 
Rashleigh, Phippe. and Oo., 102, Oxford-street, V.“ £133 10 


oo ooooo ooo 


L. Sunderland and Oo., 39, Victoria-street, S. WW. ».. 135 0 
Durell and Oo., 58, Fenchurch-street, E.O. ..... „ 141 13 
National Electric Oonstruction Company, Limited, 34, 

Victoria · street, S. W. ..................... 5 —— 148 0 
G. Weston and Sons, 153, Fenchurch-street. Е.О. ........ 150 0 
O. Clark and Oo., St. Mark’s-road, North Kensington. 152 0 
Duncan. Watson, and Oo., 100, Oharing Oross- road, W. O. 155 0 
W. H. Johnson, 200, Upper Kenningtor-lane, S. E.......... 154 7 
F. J. Ooleby and Oo., 7, Thayer- street, Manchester- 

square, W... q ОКТОР F 157 0 
A. H. Marshall and Oo., 270, High- road, Leytonstone... 158 10 
Alliance Electrical Oompany, Limited, 137, Regent- 

rj jo Pr =.. 166 5 6 

Bayewater Sub- station. 
рыш Phippe, and Oo жалы 121 2 6 
L. Sunderland and Oo. ................ oM RR NOD 140 0 0 
n,... cesa sa vdd одеа: m . 145 0 0 
Durell and . ааа сроках „ 154 15 0 
W. Н. Johnsooe n 3 „ßq Кый РЕР ee. 158 7 0 
G. Weston and Sons К-КА EEEE 160 0 
F, J. Ooleby and 0 % веана отокот . 16210 0 
Duncan, Watson, and Oo 2 164 0 0 
A. H. Marshall and Oo. .........—...... eese . 164 5 0 
Alliance Electrical Company, Limited  ........................ 179 15 0 
National Electric Construction Company, Limited ......... 196 0 0 
Kilburn Sub- station. 
Rachleigh, Phipps, and CO.” ааа 148 0 0 
L. Sunderland and Oo —' 149 0 0 
О. Olark and Co e FFC . 165 0 0 
G. Weston and Sone EI N TAPON 170 0 0 
Eid,, 171 13 0 
W. H. Johnson e . 172 2 0 
A. H. Marshall and Oo. .......... —— ТРОНЕ РИ 1 174 10 0 
E. J. Coleby nd ке n 176 0 0 
Duncan, Watson, and Оо........... "m 175 0 0 
National Electric Oonstrrztion Company, Limited ......... 4 : о 
V 1 


The tender of the New Conveyor Company, Limited, Smethwick, at 
£4,763, for the supply, delivery, and erection of the two combined coal 
and ash conveyors required for use in connection with the first portion 
of the Greenwich electiicity generating station, has been recommended 
for acceptance. 


Proposed Light Railway.—Tho Nantyglo and Blaina Council 
have decided to support a proposed light railway between Brynmawr . 
and Abertillery, provided the roads are suitably widened. The scheme 
is being promoted by a company. 
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BUSINESS NOTES. 


TRACTION. 


Maidstone.—The new Oorporation tramways were inspected by the 
Board of Trade yesterday. 

-Ripon.—The Board of Trade has confirmed the Ripon and District 
Light Railways Order, 1904. 

Dundee. — Contracts amounting to some £760 have been awarded 
by the Corporation for the extension of the tramway depót. 

Tarporley.—The Light Railway Commissioners will bold an 
enquiry on the 27th inst. into the application for & provisional order. 


Witney-Andoversford.—The Board of Trade have confirmed the 
provisional order for the construction of a light railway between these 
towns. 

Liverpool — Тһе question of introducing a universal 1d. fare to and 
from all parts of the city figured in the agenda for Wednesday's 
meeting of the Corporation. 

Paisley.— An experimental run has been made on the Johnstone 
sestion of the company's system, and proved quite satisfactory. The 
line only awaits the Board of Trade inspection. 

North-Eastern Railway.—It is stated that there is a possibility 
of the company electrifying the 12 miles of suburban railway on the 
south side of the river erator Newcastle and South Shields. 

Bradford. —The Tramways Committee have considered the question 
of 4d. fares, and decided to make enquiries of other corporations using 
4d. fares with a view to seeing how far they sould be applied in 
Bradford. 

London United Tramways Company.—Mr. Olifton Robinson 
has intimated that а service of cars will ran from Hounslow to 
Hampton Oourt every Sunday during the summer if they are well 
phtroniced. 

Horsforth.—The Urban District Council have published the 
statutory notioe of their application to the Board of Trade for an 
ex'ension until August, 1905, of the date fixed for the commencement 
of the tramways. 

District Railway.—The Bill authorising the company to charge 
zone fares, and limiting lu to 28ib., has passed through com- 
mittee in both Houses, the Select Committee of the Commons giving 
their approval last week. 

Leeds, —The 1 have published the statutory notices of 
their application to the Board of Trade for an extension until August, 
1905, of the date fixed for the commencement of the tramways autho- 
rised by orders of 1902 and 1903. 


Bettws-y-Coed.—A petition, subscribed to by some 2,000 signa- 
tories, has been presented to the Board of Trade against the scheme 
for an electric service to Beddgelert, which has been submitted to the 
Board for confirmation by the Light Railway Oommissioners. 


Luton.—At the meeting of the Town Oouncil last week the Tram- 
ways Committee presented a recommendation that Wellington-street 
should not be included in the tramway scheme. A motion to the 
opposite effect was, however, carried after a lengthy discussion. 


Stookport.—The Town Oouncil, by 23 votes to 17, rejected a pro- 
posal ot the Tramways Committee to offer the Stockport and Hazel 
Grove Tramways Company £23,000 for their system of horse cars, ip 
[оп of an amendment that negotiations be closed without further 
offer. 

Great Northern and City Railway.—The receipts for the week 
ending 25th ult. dropped to only £875. The company have opened a 
station at Highbury, and fixed the fares to the city at 14d. паса апа 
2d. return, as against 2d. and 3d. respectively of the North London 
Railway. | 

Lancaster.—A question was asked at last week’s meeting of the 
Oorporation as to whether the Tramways Oommittee had considered 
the advisability of continuing the tram lide from Dalton-square to 
Stonewell, for which the Corporation possess powers. It appears that 
the committee have not yet thoroughly investigated the matter. 


Nottingham. — The scheme for extending the tramways to Sneinton, 
via Manvers-street, has been adopted by the Corporation, the eati- 
mated cost being £110,000, including considerable street widening. 
The proposal that a branch be constructed along Forest-road has been 
rejected by the Corporation both on commercial and esthetic grounds. 


Barrow-in-Furness.—The Ramsden Dock section of the tramwa 
which are worke 1 by the British Elestric Traction Company under 
lease from the Corporation, were inspected and passed by the Board of 
Trade last week, and the сага were put into use forthwith. The Ferry 
branch is expected to be ready in a week or so, and will complete the 
system, which extends to some 74 miles. 


Chesterfield.—A special meeting of the Town Council was held last 
week to consider tenders for the laying of an eleotric tramway system 
54 miles in length from New Brampton to Whittington Moor. Par- 
ticulars of the awards appeared in our last issue. The contractors 
undertake to commence the work within three weeks of the receipt of 
the order, and complete it within three months of commencement. 


Poole.—Further evidence on behalf of the Bournemouth Oorpora- 
tion was tendered last week in connection with the arbitration pro- 
ceedings between the Corporation and the Poole Eleotrio Traction 
Company to decide the price to be paid for the latter's undertaking. 
As Mr. Lawrence, K.C., the umpire, will be engaged for some weeks 
as Commissioner of Assize, the proceedings have been adjourned 
sine dic. 

Gloucester,—At the last meeting of the Corporation a recommenda- 
tion of the general manager that eight recorder clocks, similar. to the 


one now in use at Wotton, be obtained, in order to automatically 
check the service of cars, was adopted. From the opening of the 
service up to the 22ad ult. the total number of miles run was 62,580, 
there were 562,151 rs carried, and the gross receipts, £2,132. 
19s. 2d., averaged 975d. per car mile. 


Warrington. — аа is to be made to the Board of Trade for 
a farther prolo on of time for the construction of conver in 
Padgate-lane and Manchester-road. The respective tenders of Mr. 
J. A. Ewart for the construction of the permanent light railway No. 1 
from Stsfford-road to Victoria-equare, Stockton Heath, at £2,955. 
15e. 8d., and Messrs. Babcock and Wiloor, Limited, for the supply of 
four mechanical stokers at £957, have been accepted. 


Lancashire and Yorkshire Баптау. — Ап increased service of 
electric trains was instituted between Southport and Liverpool last 
Friday. Upto half-past nine in the morning there will be three electric 
traine only, the remainder of the service being supplied by steam 
trains ; but between 9.30 and 4.15 the service will be exclusively elec. 
trical. In addition to the regular service, there will be several express 
traine, which are timed to cover the journey in 26 minutes. 


Brighton.—The balance-sheet for the year ended March 31 shows 
a deficiency of £4,778. It is pro to increase the fares over the 
longer distances from Id. to 14d. The present fares are considered 
insufficient to cover working expenses and to provide properly for 
depreciation. Heavy gradients necessitate the consumption of 50 per 
cent. more current per car mile than in most other towns. The route 
from the Aquarium to the railway station, : i2 North - road, is rapidly 
approaching completion. 

South Lancashire Electric Traction Co.—In the Palatine Oourt 
at Manchester on Monday Vice-Ohancellor Hall granted an application 
for the appointment of & receiver in a debenture holders’ action against 
the South Lancashire Electric Traction and Power Company. It was 
stated that the half-year’s interest due on Jan. 1 last had not been 
paid, and the security had now become enforceable. Mr. John Salter, 
manager of the company, and Mr. Henderson, chartered accountant, 
London, were appointed. 

Aston.—The tramway in Victoria-road is practically finished, 
excepting the junction where the tramway crosses Park-road, which 
will remain in abeyance until the line in Park-road is completed. The 
contractor is busily engaged in the construction of the line in Parz- 
road, also a continuation of the line in Witton-lane. He is aleo making 
arrangements for the commencement of the reconstruction of Lichfield- 
road tramway, and the construction of a temporary track in connection 
therewith is now in progress. 

South Shields —Amended tenders have been sent to the Corpora: 
tion by the South Shields Tramways Oompany, and Messrs. Rowcliffe 
and Oo., who are acting on behalf of a chester syndicate. The 
former now offer an alternative vender for the construction as well as 
working of an electric tram in the borough, and they also 
reply to the criticisms of the Corporation, The borough officials have 
been instructed to report upon the new tenders, which will be considered 
at an early meeting of the ways Committee. 

Heywood.—The Corporation have sealed а memorial to the Board 
of Trade for a farther prolongation of the period for the commence: 
ment of the tramways, authorised by the Oorporation’s 1902 order, 
until Aug. 8, 1905, and the period for the completion until Aug. 8, 
1906, on the ground that the tramways cannot be constructed without 
interfering with the Manchester, Bury, and Rochdale Tramways ; and 
by Section 38 of the order of 1902, the Corporation are prohibited from 
interfering with euch tramways until they have acquired them, for 
which purpose an arbitration has been held. 

Anti- Electrocution Patent.—A provisional patent has been 
obtained by Mr. W. E. Walmsley, of Liverpool, fer a mechanical 
device designed to prevent electrocution on railways, which, being 
fitted between the sleepers at certain intervals, limite the electric 
current to the length of the particular section of the line on which the 
train may be travelling at the time. On contact with the train the 
device would automatically cut off the current from the section just 
pessed and turn it on for the next section. It is credited with being 
easily and cheaply made, and effecting a considerable economy in 
current. 

Bury.—The work of reconstructing the route between Bury and 
Tottington for electric traction will be commenced on Monday. Two 
sets of men will be engaged, one for beginning the work at Tottington 
and working towards Bury, and the other working from Bury Bridge 
to the centre of the town. A conference of represertatives of the 
Salford, Bury, and Whitefield Oouncils has been held at Manchester 
with a view to arranging through running on the network of trams 
which will shortly connect Bury, Radcliffe, Whitefield. and Salford. 
Certain proposals were made which the Bury Tramway Committee will 
consider, and another conference will then be convened. 


Westinghouse Automatic Signalling.—It is just a year since 
the inauguration of the Westinghouse automatic signal system on the 
Ealing and Harrow branch of the Metropolitan District Railway took 
place, and now the whole of this railway is being so equipped. A 
week or so ago four track circuite worked on the same principle were 
brought iuto use at the Highbury Station of the Great Northern and 
Oity Railway. This installation is the first application of the Weat- 
inghouse automatic signals on a London tube railway. The Weating- 
house Brake Company, Limited, of King's Oross, carried out the 
installation, which, we understand, is giving complete satisfaction. 


Preston, —The Corporation have referred to committee the question 
of restricting the service of tramways on Sunday mornings. The 
Penwortham), Ashton, and Deepdale section has been completed. In 
regard to the Ribbleton-lane route, the Corporation confirmed the 
Tramway Committee’s acceptance of Messrs. Dick, Kerr, and Co.'s 
tender for the construction of the permanent way and overhead equip- 
ment, The contract amounts to £15,725, an increase of £500 on the 
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city sarveyor (Mr. H. A. Outler) and the electrical engineer (Mr. 
ү. A. Н. M’Cowen) should prepare a joint report as to the relative 
merita of the various systems of electric traction now in use, and should 
submit it at the next meeting of the committee. 
communication from the Belfast branch of the United Oarriage Ост. 
разу, Jimited, the Ohairman stated that he was sure the committee 
would be even more anxious then the Belfast Street Tramways Oom- 
pany had been to employ local labour in the construction of the care. 


` schedule price of the other contracts мш. Sy het upon, as the track 

was at a greater distance from the town. ө question of the erection 
of telegraph wires over the tramway wires has been referred back to 
committee, dissatisfaction being expressed at the result of negotiations 
with the Post Office, 

Birmingham.—At a recent meeting of the Oorporation it was 
stated that it would be necessary te widen several streets in connec- 
tion with the tramway scheme, and this is being done where possible 
by raudas the footpaths, which has elicited the disapproval of a 
section of the inhabitants, who allege that some of the footpaths were 
too narrow before. A question was asked at Wednesday's meeting as 
to whether the conduit system could not be employed for the centre of 
the city, especially Corporation-street, which it was considered would 
be disfigured by overhead wires. The Ohairman of the Tramways 
Committee replied that they did not wish to restrict themselves to 
avy syetem, and the only objection to the conduit system was the 
additional expense. He added that a single line only would be laid 
along Oorporation-street in the first instance. 


Argentine Tramways.—The shareholders of the City of Buenos 
Ayres Tramways Company are to be asked at a special meeting to 
consent to the absorption of their undertaking by the Angio Ае une 

ways Company. The city company have for some time past been 
contemplating the conversion of their system from horse to electric 
traction, but owing to the onerous terms songht to be imposed upon 
them by the authorities the directors had to abandon the project. A 
proposal was, however, put forward by the Anglo-Argentine Company, 
who have obtained a concession for electrifying the line, and it is this 
proposal which the directors now recommend for the shareholders’ 
scceptance. Ite effect is to guarantee interest on the company’s 
debentures and a dividend on the share capital at the same rates as 
paid at present. This guarantee will be a preferential charge with 
profits on the Anglo- Argentine Company. 


Dewsbury.—Major Druitt, who conducted an enquiry into the 
collision of a tramcar with various vehicles at Dewsbury on May 26, 
states in his report that, so far as can be judged, the car was in good 
order at the time, and had nothing wrong with the brakes, He thinks 
the worst accident was caveed by the anxiety of the driver to prevent 
the first collision, and that afterwards the driver lost his head. Major 
Druitt remarks that a much higher standard of training ie required 
for men who are put in charge of electrically-worked brakes than for 
those who have to use purely mechanical brakes. In this connection 
the Westinghouse Company state that the application of their magnetic 
brake, or, in fact, any brake operated by electric power, is perfectly 
simple, and that the driver n 
ite working, while an electric brake takes rather less time than а 
mechanical one to bring a car to а stop. 


Derby.—The receipts of the Corporation tramways for the five 
weeks ended the 25th nlt. amount to 21,789. 2s. 6d. "This represents 
a decrease of £223. lls. 10d. as compared with the corresponding 
period last year, though little significance attaches to the figures in 
view of the reconstruction operations. The committee have decided, 
subject to the N of the Council, to extend the tramways from 
East-street to Victoria-street, opposite the new tramway offices. The 
estimated cost is £2,000. The laying of the track for the new electric 
tramways is finished on the Osmaston route, and from Alvaston to the 
Midland Railway Station. Large gangs of men are now engaged on 
the tracks along Normanton- road and Burton.road. The lines from 
the Midland Station along Bateman-street and Douglas.street to the 
Pear Tree district are finished. On the Osmaston-road and Alvaston 
routes the horse trams are being ucilised at present. It is expected 
that the scheme will be sufficiently advanced to allow the electric 
trams to run on the Alvaston and Osmaston-road routes next month. 


The Underground.—The report of the Legal and Parliamentary 
Committee, presented. at yesterdav's meeting of the St. Marylebone 
Borough Oouncil, stated that the Metropolitan Railway Company had 
submitted a proposal (with plans) to erect an electrical sub.station in 
Upper Baker-street. A sub-committee interviewed the company’s 
engineer, and enquired if it were possible for the company to erect 
the proposed sub station on another part of the site, when the 
engineer stated that it would be impracticable, and also pointed ont 
that unless tbe sub-station was constructed on, or near, the site pro- 
pes. it would be impossible to work traios by electric traction into 

er-street Station, and that the proposed improvements to this 
section of the railway could not be carried ont unless the Oouncil 
decided to favourably consider the application of the company. The 
Portman Estate was opposed to the site, and did not agree that the 
company could not find another suitable site for their sub- station. 
The committee recommended the Council to refuse their approval of 
the plans. 

Belfast.—The minutes of the Law Committee, presented at the 
meeting of the Oorporation last week, stated that representatives of 
the fast and County Down Railway Company attended the com- 
mittee and expreseed the willingness of that company to agree toan 
amendment of the Aberdeen clause of the Corporation Tramway Bill, 
to allow the Oorporation to take out of the revenue of the lines an 
amount equal to that reoeived by them at present from the Belfast 
Street Tramway Company for rent, interest, and rates, and to apply 
the bslance of 1evenue after £20,000 had been accumulated to public 

urposes, and also to agree to the reinstatement of Clause 42 of the 

ill as submitted to the Lords Oommittee by limiting it to the 
working of existing tramways— i ., the Belfast and Cavehill Tramway. 
The Oorporation confirmed the resolutions of the committee that these 
terms be approved of, and that application be made for the reinstate- 
ment of Clause 42 in the Bill as submitted to the Lords Committee, 
limiting it to the working of the Oavehill Tramway. At a special 
meeting of the company the terms of sale to the Corporation were 
oonfirmbd by the shareholders. At а meeting of the Tramways 
Committee on Wednesday it was unanimously sgreed that the 


inter-rannin 
reading 
moved that the Bill be referred back to committee, as there was not a 
sufficient public demand for a through service to justify the granting 
of comp e 

sentatives, seconded the motion. 
committee which dealt with the Bill, opposed, contending that through 
running would be a great boon to the Tyneside workmen, and that the 
committee had inserted а clause safeguarding the interests of the Oor- 


poration. 


not possess a theoretical knowledge of 
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Ia response to a 


Newoastle.—Tke progress of the Tyneside Company's Bill for 
powers received a check when it came up for third 
in the House of Commons last week. Sir Jae. Woodhouse 


Sir W. Plummer, one of th Newcastle repre- 


тегә. 
onn Sir E. Strachey, chairman of the 


Mr. J. W. Benn supported the resolution, observing that 
if the House ratified the committce’s decision it would create a 
dangerous precedent, and one result would be that the London Oonnty 
Oouncil would be inundated with applications for such ponet Mr, 
Bonar Law, Parliamentary Secretary to tho Board of Trade, depre- 
cated the suggestion that a great principle was involved. and opposed 
the resolution on similar grounds vo Sir E. Strachey. Eventually the 
resolution was carried by a m»jority of 36, the number of votes for 
being 178 against 142. The Bill was, therefore, ordered to be sent 
back to the committee for reconsideration. The receipts last week 
amounted to 25,420, as against £3,247 in the corresponding week of 
last year. There were 762,075 passengers carried, as against 715,016. 
The Tyneside Company's Bill came before the House of Commons 
Select Committee on Wednesday, when it was decided to adjourn until 
July 19 to give the parties ап opportunity of coming to an agreement 
respecting running powers. In the event of no agreement being 

ved at, the Corporation are then to call further evidence against 
running powers. 

Harrow and Uxbridge Railway.—The new line was formally 
opened on the 30th ult., when the directors travelled by special train 
from Baker-street to Uxbridge, inspecting the South Harrow viaduct 
and Ruislip station on the way. At the terminus of tlie branch Mr, 
John James Mellor, chairman of the Harrow and үш Railway 
Company, presided at a lunch at which there were present Sir Oharles 
MoLeren, М.Р. (deputy chairman’, Mr. Frederick Cox, Mr. Jabez 
Light, Lieut.-Colonel Olifford Probyn and Lieut.-Oolonel William 
Terry (directors), Sir Ohristopher Furness, M.P., Sir Frederick Dixon- 
Hartland, M. P. for Uxbridge, Mr. А. О. Ellis (general manager), Mr. 
R. Н. Selbie (secretary), Mr. A. B. Garside (assistant general manager), 
Mr. Н. B. Palmer (superintendent of the line), Mr. W. Н. Brown 
(goods manager), and the cha man and many of the members of the 

rban Distiict Councils of Uxbridge and Harrow, In the course of 
the speeches made by the Ohairman, Sir Frederick Dixon-Hartland, 
M. P., Sir Ohristopher Furness, M. P., and others, reference 
was made to the value of the undertaking to Uxbridge 
for developing that town and the neighbouring district of Ruislip as 
residential localities, The line is seven miles long, and joins the 
Metropolitan Railway at Harrow and the Metropolitan District Rail- 
way at South Harrow. The power will be obtained from the Metro. 

litan Company's generating station at Neasden and a sub-station at 
Ruislip; but pending the completion of these the line is being operated 
by steam. e high-voltege current fiom the Neasden power station 
will be transformed at the sub station to continuous-current at 600 
volts. New rolling s:ock of the open corridor type will be used when 
the line is worked electrically. There асе two new stations, Uxbridge 
and Ruislip, and at the former there is a large goods yard, where a 
profitable business is expected to be done on account of the easy con- 
nections with other railways. 


Leicester.—The Tramways Committee's report, recommending the 
purchase of 40 additional cars, the extension of car-shede, and increased 
office accommodation, was presented at last week's meeting of the 
Council. It was stated that the new electrico tramways, so far as they 
had teen opened, had more than realised the highest expectations. 
They were carrying from 25,000 to 30,000 passengers ег day 
extra. Taking the week from June 12 to June 18 they carried 
on the Stoney -gate line 91,266 passengers. as compared with 
44,020 on the same line in the corresponding period of last year; 
on the Belgrave section the number was 90,738, sonnet 82, 550 
last The 40 extra cars would bring the total number up to 100. 
The Mane Committee had secured the option of ordering another 
50 cars at the same pi ioe— £510 each — such option to continue until 
Obristmas, The proposed car-shed extensions were estimated to cost 
£10,000, and the Board of Trade would be asked to sanction a loan to 
that amount. With regard to the increased office accommodation, the 
committee proposed to have all the staff under one roof. The estimated 
cost was 25 500, Since the opening of the new tramways no serious 
accident had occurred. The report was adopted. The Board of Trade 
held au inspection on Tuesday of the High-street, St. Nicholas-strect, 
Applegate-street, Narborough.road, Hinckley-road, and Fosse-road, 
and the Olarendon Park- road extensions, These routes will no doubt 
be certified as ready for traffic. An inspection was also held of the 
newly-constructed permanent way in Homberstone-gate, Humberstone- 
road, East Park-road, Evington-road, and the completion of Aylestone- 
road, with the view of certifying these for public traffic. They are not 
yet electrically equipped, but every effort will be used to push on with 
the work. Aylestone-road, it is understood, will be equipped at the 
earliest possible moment, The inspector again highly complimented 
the Tramways Oommittee on the excellent construction of the per- 
manent way and equipment. A main sewer has to be laid along 
Melton-r before that section can be commenced, and the work of 
laying the sewer is being hastened on, 
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. Sheffield.—The summary of the past year's workiug shows that the 
gross profit for the year, after paying working expenses, amounts to 
£79,578. 178. 5d., as compared with £71,957. 5s. 9d. in the previous 
year, an increase of £7,621. 11. 8d. Of this £32,874 has to go in 
ferment of interest on loans, and £19,394 in repayment of principal, 
eaving a net balance of £27,509 to be carried to the accumulated 
surplus account, Passengers paid in 1d. and jd. fares £232,361, as 
compared with £214,035 in the previous year. The income from all 
sources, including £912 from advertisements on the cars, amounted 
to £255,981, as against £216,508 in the year ended March, 1903. 
The total тош expenses, exclusive of interest and sinking 
fund, amount to £156,402, or an average of 6:507d. per car mile 
run, as compared with £144,551 and 7`0554. per car mile in the 
previous year. The electric traction cost per car mile during the past 
year was 159d. below the previous record, which is equal to £3,340. 
assengerg carried reach the enormous total of 61,450,995. ' Of these 
493 millions paid 1d. fares and 114 millione 4d. fares. The year’s 
increase of passengers was 4j millions. The distance travelled by the 
cars was 5,768,251 miles. They have run 842,148 miles more this 
year than last. There are 23 inspectors, 360 motor. men, and 578 con- 
dactors. In accordance with the resolution of the Oouncil confirming 
the agreement of the Tramways Committee to contribute towards the 
capital expenditure on street widenings and street works necessitated 
through tramways construction, the sums of £2,452, 138. 3d., being 
proportion of interest on improvements, and of £685. 17s. for propor- 
tion of sinking fund on sundry street improvements, have been pai 
to the Improvement Oommittee this year. The Tramways Com- 
mittee have paid out of their accumulated surplus £7,949. 5s. 9d. 
to diecharge the deficiency on the district rate, The total amount 
contributed to relief of rates since electric traction commenced in 1897 
is £50,620. 10e. 8d. The amount expended on renewals during the 
past 12 months has been £3,771. The committee recommend that 
£33,771, making a present total of £50,000, be set aside out of the 
unappropriated surplus towards the renewals fund. The accumulated 
surplus amounts to £143,369. Other details are as follows: oreg 
street miles of tramway, 313; traffic revenue per mile run, 9°6674.; 
traffic revenue per street mile of tramway, £7,318. 3s. 2d.; average 
number of cars running daily, 167:49 ; average number of passengers 
er car per week, 7,017 ; average traffic revenue car per week, 

26. 10e. 84. ; average fare рег Passenger, ‘907d. ; ave total 
expenditure (working expenses and service of debt) per mile run, 
8:682d.; average total revenue per mile run, 9 8184.; percentage of 
working expenses compared with income earned, 66:277 ; percentage 
of service of debt compared with income earned, 22:15 ; percentage of 
total expenditure compared with income earned, 88°427. 


London County Council.—The accounts for the year ended 
March 31, presented at Tuesday's meeting of the Council, show that 
the total ер apart from the northern system leased to the North 
Metropolitan Tramwsys Company, amounted to £536,239. The actual 
working expenses were £441,786, ore a surplus of £94,453. 
Against this, however, have to be placed debt charges, amounting to 
£100 536, 148. 9d., for interest and sinking fund snd а charge of 
22. 200 for income tax, leaving а deficiency of £8,283. 148. 2d. This 
deficiency is attributed mainly to loss of receipts from the dislocation 
of traffic during the reconstruction for electrical traction. The loss of 
receipts under this head is estimated at about £30,000; while, in 
addition, the receipts were greatly affected by the eroeptionally bad 
weather. When the estimates for the ourrent year were passed 
it was anticipated that the deficiency on the working of the 
southern lines would be upwards of £15,000. It has also 
to be remembered that, so soon as capital expenditure is 
incurred, charges bave to be met for interest and repayment 
of debt; and it has in some cases been found ne to incur 
heavy capital expenditure on the reconstruction of tramways some 
considerable time before the lines can bs worked electrically. The 
total number of passengers carried during the year was 133,139,085. 
As compared with the previous year's figures, when the number of 
passengers was 109,615,496, this year's total shows an increase of 
23,523 589, which in a large measure is due to the fact that electrical 
cara were run on many of the lines, whereas in the preceding year a 
service of horse cars could only be maintdined with some difficulty 
while those lines were under reconstruction. Of the total number of 
passengers 37:13 per cent. were carried at Jd. fares, 48°30 per cent. at 
ld., 8:51 per cent. at IId., 4:67 per cent. at 2d., 0°15 per cent. at 
24d., and 1:24 per cent. at Sd. The average fare per passen 
was 93d., the same as in 1902-3, and the number of car-miles 
run was 11,536,534, being 1, 425,594 more than in 1902-3. 
The permanent-way has been well maintained, and the machinery, 
plant, and rolling-stock have been kept in thorough repair. The 
expenditure for permanent-way repairs, amounting in all to over 
£10,000, was chiefly in connection with the lines acquired from the 
late South London Tramways Оошрапу in November, 1902, which 
were in a very unsatisfactory condition. In regard to the northern 
syatem, the receipts for the year 1903.4 from the North Metropolitan 

ramways Company by way of rent of the tramways, depots, buildings, 
etc., amounted to £56,529. бз. Ad., the percentage on excess of the 
gross receipts of the company over those of the year 1895 to £5,712. 
2s. 8d., and percentage on cost of extensions, stc., to £2,516. 6e., во 
that the eum received from the company was £64,757. 158.; while 
rents amounting to £296. 9a. were received from tenants of property 
in Parkhurst-road, Holloway, purchased as part of the undertaking, 
and miscellaneous items amounted to £7. Ов. 10d. The percentage on 
excess of receipts was less by £10 464. 9a. 10d. than the amount 
received from this source in the year 1902-3, but this is owing to the 
fact that the company had sold its lines outside the county, and 
the receipts from these are not taken into acoount in calculating the 
amount due to the Oouncil under this head. The total receipts from 
all sources have amounted to £65,061. 4s. 10d., and the expenditure, 
mostly for rent drawbacks, to £794. 4s. 7d., leaving the net receipts 
£64,267. Os. 5d. Out of this sum interest and sinking fund charges, 


amounting to £36,609. 16s. 7d., have been psid, so that the surplus 
revenue is £27,657. 3s. 8d. Capital expenditure, not properly charge- 
able to either the northern or southern system, amounting to 
£104,893, was incurred during the year, and the general account shows 
a deficiency of £10,677. The xd tr revenue ayailable on April 1, 
1905, was £29,869. бе, 5d., of which £20,000 has been applied in 
relief of rates, leaving a balance of £9,869. бе. 5d. The deficiency on 
the southern system and the general account represent £18,965, and 
after deducting this from the £27,657 surplus on the northern system 
there remains a balance of £8,692, which, being added to the surplus 
from last year (£9,869), shows a surplus up to date of some £18,560, 
The committee's report stated that arrangements had been made for 
taking over the London, Deptford, and Greenwich tramways from 
yesterday, and asked for а specjal maintenance vote of £26,000. The 
Bridges Committee asked tor £14,000 for the reconstruction or altera. 
tion of Kingsland.rosd bridge in connection with the electrification 
tcheme. The design of the engines and dynamos for the Greenwich 
generating station, under construction by Messrs. Lovatt aad Oo., 
having been settled, the Tramways Oommittee recommend that the 
work of laying the foundations be aleo carried out by that firm, they 
having agreed to execute it at the schedule prices of the existing coo- 
tract. It should be noted in connection with the annual acounts that 
the percentage of working expenses to receipts ie far greater in the 
case of horse than in mechanics! traction on the southern system. 


' LIGHTING AND GENERAL. 


Cardiff.—Electric light ie to te installed at St. Mary's Church, 
Bute Docks. 

Dover.—The engineer is to prepara speificition and invite tenders 
for free wiring. | 

Weolwich.—The electric mains are to be extended to the Bostal 
Estate, at an estimated cost of £4,613. 


Wrexham.— Sanction has been received to the borrowing of £5,6(0 
for electric mains extensions and machinery. 


Erith.—The Works Oommittee are considering & proposal to light 
the secretary's and the Education Committee room with electric light, 


Hove.—The Hove Electric Light Company propose obtaining a 

visional order to supply current in Shoreham and south-west 

istrict. 

Leeds.—At Wednesday's meeting of tbe City Oouncil it wa : 
decided to apply for sanction to borrow £1C0,000 for electric lighting 
purposes. 

Stooktom.—The question of extendiog the electric lighting mains 
to Hartburn, Norton, and Eagleacliffe ie before the electrical engineer 
for report. 

Wells.—The Mutual Elestricity Supply Company intend to apply 
for a provisional order to enable them to supply electricity within the 
Town Council's area. 

Black Sea Cable.—The Black Sea cable between Odessa an 
Constantinople paseed in the hands of the Indo-European Telegraph 
Company on July 1. | 

Redditeh.—The report of the Lighting Committee recommending 
thet aprlication be made for permission to raise a farther loan of 
£8,500 has been adopted. 


Kingswood.— All opposition to the Kingswood electiic lighting 
provisional order having been withdrawn, it has been referred to the 
Szlect Committee on Unoppoeed Bills. 


Crewe.—The Town Oouncil have decided to apply for sanction to 
horrow £4,500 for enlarging the plant at the electricity works. About 
70 new consumers are waiting to be connected. , 


Llanelly.—The Llanelly Borough Oouncil are corresponding with 
the British Insulated Wire Company with regard to the electric light- 
ing order, which they fear might be cancelled by the Board of Trade. 


Bridgend.—<A rebate of 23 per cent. is to be allowed to consumers 


of electric light who paid their accounts within one month after they 


become due. The number of consumers has increased from 69 to 71. 


Derby.—The analysis of revenue receipts and expenditure of the 
electric lighting departments for the year ended March 31, 1904, ehows 
a net profit of £1,719. 10s. after payment of interest and sinking fund. 


Chorley.— We understand that the Town Couacil have accepted the 
offer of Mr. Oswin Hansom to take over the Ohorley Electric Lighting 
oran 1898, on payment of £384, the costs incurred in obtaining the 
order. 

Burnley.—A letter from the wholesale and retail trades section of 
the Chamber of Commerce, asking for a reduction of the charges for 
current, has been referred to a sub-committee of the Electricity 
Committee. 

South Shields. —The sum of £1,303. 16s. 81., representing the net 
profits on the electric light undertaking, after deducting £500 already 
transferred to the general district rate account, is to be transferred to 
the reserve fund. 


Inverness.— Edmundson'sCorporation have paid £2,386 to the town, 
the sum due under the contract. They intend to apply for a provisional 
order in terms of agreement, and a site which they have purchased 
for a generating station has been approved. 

. —The Town Council have decided that the price tn be 
charged for electric current supplied fro:n the generating station (when 
completed) should be 5d. per Board of Trade unit for lighting purp: ses, 
and да. per unit for heating and power purposes. 

Electric Construction Co.- The ret profit for the year ended 
May 31 amounted to £19,107, including £4,394 brought forward, 
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without delay arrange for the installation of the additional plant 
which would be required at the end of. 

Sub-Committee have been requested to consider and report upon the 
matter. 


The directors recommend a dividend at the rate of 4 per cent. on the 
ordinary shares, place £2,000 to reserve, and carry forward £3,805. 


Birkdale.—The Birkdale District Eleotrio Supply Company have 
agreed to supply current for lighting the hospital at 2d. per unir. The 
draft agreement re flat rate for supply of eleotrical energy for lighting 
ати for the district has been approved by the Urban District 
Jvanci 

Cromer. —The chairman and directors of Edmundson’s Eleetricity 
Оогрогайоп on Monday invited their customers and many of the 
principal inhabitants to au official inspection of their electricity supply 
works, which was largely attended. The works were opened by the 
chairman of the Urban District Council last year. 

Gravesend —The Council have decided to apply for a provisional 
order to extend the area of supply defined by their order of 1898, so 
ae to inslude раё of tha ares of the urban district and parish of North. 
fleet. This will not in any way interfere with the negotiations between 
Gravesend and Northfleet already referred to by us. 

Newquay.—The committee recently appointed to consider the 
Queen of electric lighting have recommended that the Southern 

istriot Corporation be informed that it was not the intention of the 
Council to erect arc lamps for public lighting, but to utilise the present 
lamps with the unrust burner, should the system be adopted. 

Cannock.—At Tuesday's District Council meeting the Chairman 
give an explanatory statement with regard to the proposal to establish 
electric Jighting for the district, and, subject to approval, an agree- 
ment with Meesrs, Whittaker Bros., of Dudley, for carrying out certain 
works is to be signed. The site of the propoeed works 1s at the rear of 
the Council offices. 


Liverpoo!.—At Wednesday's meeting of the Town Council it was | 


decided to apply for sanction to the borrowing of a further sum of 
£400 000 for purposes connected with the supply of electrioal energy, 
£325,000 being tor work that the committee have already been ordered 
to do by tbe Oouncil; the remaining £75,000 is to be put at the 
disposal of the committee-to go on with. 

Meter Testing. —The meter department of the Electrical Company, 
Limited, 121 to 125, Charing Oross-road, W. O., have just issued a 
handbook on meter testing, with the definite purpose of making the 
method of testing the accuracy of the company's meters perfectly clear, 
and to give details of such information as is mostly asked for by those 
unacquainted with these particular meters. 

Worthing.—The last report of the resident engineer contains the 
following figures: number of applications to date, 514 ; consumers 
connected, 281; equivalent nu of 8-c.p. lampe (private) applied 
for, 17.597; number connected, 15,617; total number connected 
(including public and private), 18,000; number of motors on circuit, 
18, and sggregate capacity of same, 108 h.p. cS. 

Metropolitan Electric Supply Co.—The directors recommend a 
bonus of £6 per share, payable on July 19, to holders of ordinary 
shares, ont of profits on capital account made by the sale of the St. 
Marylebone undertaking. At an extraordinary meeting, to be held on 
the same date, the chairman will explain the views of the Board as to 
dealing with the balance of the purchase money. 

Blectric Power Storage Co.—The directors have declared a divi- 
dend oi 6 yer сері on the ordinary shares for the year ended May 31 
last. The profit for the year, including the balance of £594 brought 
forward, is £10 360. Out of this sum the directors have carried 
£3 500 to the rererve fand and £1,000 to the contingent fund, which 
will absorb a further £5 339 and leave £470 to be carried forward. 


Devonport.—The Devonport Corporation will now supply elec. 
tricity for lightiog, power, and heating Purposes at the following scale 
of charges—viz.: lighting—not exceeding 1,000 units per annum 
between April 1 and March 31. 4jd. per Board of Trade unit net ; all 
units in excess of the first 1,000 units per annum, Ad. per Board of 


Trade unit net ; power and lighting, 24d. per Board of Trade unit net. 


Hull Telephones,—There are indications that the suggestion of 
the Hull Incorporated Chamber of Commerce that public telephone 
call boxes should be pleced at the local and suburban railway stations 
will shortly be carried into effect. The National Telephone Company 
have already made application to place a call box at Paragon Station, 
aod applications are also being made for placing call boxes at four 
other stations, | 

Glasgow Telephones.— The Corporation telephone accounts for 
the past year show a surplus of £3,660, which is carried to deprecia- 
tion account, this now standing at £5,743. The net revenue wss 
£49,639, showing a balance over expenditure of £20,519. Of this 
£8 525 was absorbed for interest and £8,343 for the sinking fund. 
The capital outlay now amounts to £30,782, and there are unexhausted 
borrowing powers of £50,000. . 

Bangor.—4At last week's meeting of the City Council the electrical 
epgireer's salary was increased by £40 per annum. In the meantime 
Mr. Percy White has been appointed consulting electrical engineer in 
connection with the Ca:narvon Corporation electric lighting scheme, 
On Wednesday it was agreed that the engineer be allowed to undertake 
the commission for the Oarnarvon Corporation conditionally that the 
increase in his salary be postponed until April, 1905. 

Perth.—The accounts of the electricity department show a revenue 
of £5,764, and an expenditure of £3,380, leaving a balance at the 
credit of the sinking fund acconnt of £1,425. There is a debit balance 
of £49 602 on the borrowed money account, and £700 at the credit of 
the contingent account. In the general balance account assets and 
liabilities are put down at £52,926. In the estimates for the current 
year the unit is reduced from 44d. to 4d. to private consumers, 


Gionoester.— The electrical engineer has reported on the capacity 
of the existing lighting plent, pointing out tbat, after making allow- 
ance for stand-by, next winter's load would probably be equal to the 
fall capacity of the existing plant, and that the committee ah. uld 


net profit of £1,606, as compared 
‚ Of this sum £750 has been paid over to the borough fund and £756 


Committee presented & report as to the advisability of su 
tricity in the borough. They estimated five miles of cables to cost 
£3,000, the erection of a plant at the gasworks to ran 2,000 lights at 
£6,000, and a huilding for three engines at £500. With re 
.çost of production the estimates were; fuel and gas, 
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Begnor.—The Urban District Oouncil have asked the Board of 


Trade, as the extensiou of the Electric Lighting Order, 1899, would 
expire on June 30, to defer farther consideration of the question of 
revoking the order for віх months to enable the Council to make 
the necessary arrangement; for providing electric lighting in the 
town. Mr. V. Collinson, of Leadenhall-etreet, London, has gi 
notice to apply to 
. the urban district. 


ven 
the Board of Trade to supply electricity within 


York.—The Eleotrio Light Committee recommend the Council to 


. authorise the extension of mains throughout Coney-street and Spurrier. 
gate. 


With a view to evading, as far as possible, any inconvenience 
to traffic, the city electrical engineer is to confer with the city engineer, 
arisen on Holgate-road it is proposed to 


A demand for current havin 
hurch to the Fox Inn. The extension 


lay a main fiom St. Paul's 


works at the station on Foes Islands will be formally opened on Monday 


afternoon, July 18. 

8t. Marylebone.—The technical legal difficulties which had arisen 
respecting the form of receipt, and in consequence of which the St. 
Marylebone Borough Council were unable to complete the purchase of 


‘their electric lighting undertaking on June 30, have now been settled. 


According to а promise by Mr. J. Wilson, town clerk, the deed was to 
be bronght before the Council for sealing last night. The Council have 
made arrangements for a temporary loan of $1,500,000 at 34 per cent. 
lee annua to enable them to complete the purchase. 
Stowmarket.—The town bas now been placed in telephonio com- 
munication with Ipeni h. Woodbridge, Felixstowe, and the trunk 
lives throughout the country by the National Telephone Company, 


Limited. Ordinary messages can be sent from the call office to 


Ipswich, Woodbridge, or Felixstowe at a charge of 2d. for three 
minutes; to London the charge will be 1s., and Bary St. Edmunds 


` 64., for the same length of time. There will aleo be an exchange and 
call office at Needha n Market within the next few days. 


Lancaster. ~The report of the electricity department shows a total 
with £1,353 for the previous year. 


carried to reserve fund ; the latter now stands at £4,241. The total 
fer sale of current and rent of meters has increased by £1,681; the 
income from public lampe ie also more by £76. The total expenditure 


has increased from £5,796 to £7,559, the increase in interest and 


redemption being £762. The total capital expenditure is £60,595. 


New Firm.— We are informed that, owing to a steady increase, 
the business hitherto carried on by Mr. F. Winter, 8, Redorose-atreet, 
in suppli: s for electrical and general manufacturing purposes, will now 
bs carried on under the title of Dr. Heinr. Traun and Sons’ London 


Agency, with Mr. F. Winter as manager and Mr. G Almenriider as. 


assistant manager. Mr. Almemäder has been with the firm for the 
last 18 years, and although there is a formal change of name the 
business will be carried on bere and eleewhere by the same persons and 
in the same manner as heretofore. 

Coventry.— Au enquiry hu been held into an application of the 
Ойу Council for poser to borrow £51,575 for the purpose of the 
extension of the electric light works. Mr. Jeckell said that the amount 
for which sanction to borrow was ap} lied for would ba distributed ss 
fo lows: maine, £12 000; new :u^-statiu ns comp'etely titted, £200; 
traps'orme s, £5 000; new genera iog plant at wurke, £6,725 ; boiler, 
£1,150; orane, £450; buildings, 21,520; foundation, £250; feel 
pumps, £250 ; pipes. £500 ; extension of coal conveyor, £300 ; exten- 
sion of economiser, £300 ; motors for works, £150—*otal, £31,767. 


Luton.—The electrical engineer reported at the last Town Council 
meeting that since Msy 16 last 10,661 units had been generated, an 
equivalent to 68 8-c.p. lampe and two motors of 24 h. p. connected, 
making a total of 169 consumers with 10,795 lamps and 52 motors of 
177 h.p.; and at the present time over 356 additional lamps and three 
motors of 54 h. p. were being wired. The number of units g. nerated 
showed an inorease of 76 per cent. over the number generated durin 
the corresponding period of last year. Extensions of mains, estima 
to cost about £326 and £248 respectively, were dealt with in committee. 


Rathmines.—The accounts of the Electric Lighting Committee 


show an apparent loss of £955 for the last year. The Council are 
supplying electric light to posue consumers at 44d. ; the cost is 5:87d. 


Public lighting is c It is suggested that the public light- 
ing should be charged at the same rate as to the private consumers. 
The total credit for public lighting last year was £2,979, butif charged 


at 44d. it would amount to £4,965, and instead of showing а loes of 


£955 on the year’s manufacture, it would show a credit balance of 


£1,034. The matter has been referred to the Electric Lighting 


Committee. 
Maidstone.—An extension of 170 yards of mains is to be made 


in King Edward.road at an estimated cost of £68, and 16s. will be 
charged lamp per annum for the hire of lamps for outside light. 
ing of shops, e 
last electricity financial statement shows that the value of electricity 
9070 for quarter ending March 51, 1904, was £2,241 ; collected, 


the consumer paying for the electrical energy. 


007; balance, £236 ; overdraft on revenue account, £692; tem- 


porary loan on capital account, £1,341; temporary loan on motor 
eee a temporary loan on free wiring, £381—£2,528— 
total, £5,220. 


Retford.—At the meeting of the Town Council on Friday the Gas 
lying elec: 


to the 
a yearj 


68 
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wages, £250; and £100 for extras. Tho Gas Committee, with the 
addition of five members of the Council, were appointed to engage an 
expert to go over the town and submit to an early meeting a scheme 
апа detailed information. 

Manchester.—At Wednesday's meeting the Ohairman of the Elec- 
tricity Committee (Mr. Howarth) said the electricity undertaking had, 
во far, not been a great financial success, but the prospect was brighten- 
ing. In two pon the amount of electrical current generated had gone 
up from 10 million units to 29 millions, mainly due to the completion of 
the tramways, but there was aleo an increasing demand for electricity 
for power purposes from industrial companies and firms. Ia the early 
days of the Manchester electricity department, he said, the committee 
had gone a little too far with their expenditure on capital. This it 
was which made the profit at present look somewhat small. 

Kilmalcolm.—4A provisional order was obtained by the local electric 
light company in 1903, and the supply was started last Christmas, 
which practically forms a record in having the supply started in same 
year as provisional order was obtained. The town is practically built 
on rock, and therefore a great amount of blasting was required for 
opening tracks for laying of cables, Already over 100 consumers are 
now connected to the supply mains, and, we are informed, applications 
are still coming in. Oonsiderable extensions are to be made to the 
supply mains and stet'on plant to meet increased demand for next 
winter. The resident engineer is Mr. James Brown, late of Govan. 


Dudley. —The Electrical Committee pro that а 400-kw. engine 
and dynamo be purchased from the Ferranti Company and installed at 
the generating atation. Also that the charge to consumers of power 
be reduced to 1d. per unit for 22 hours, and 6d. for the hours of heavy 
load. The electrical undertaking' output for the year ending March 31 
last shows an increase of 470,000 units, compared with that for the 
previous 12 months. The gross income for the year was £10,661, and 
the working expenses £5,649. The gross profit was £5,012, of which 
£4,356 was absorbed in priocipal and interest on loans, leaving а net 
profit of £655. The net profit for the previous 12 months was £196. 


Torquay.—The Town Council on Tuesday instructed the electrical 
engineer to prepare drawings and geueral scheme for the proposed new 
electric light and power station in Upton Valley, having regard to the 
fact that the Dolter Tramway Company's Bill has passed the com- 
mittee of the House of Lords. The total amount of the Oounoil'a 
capital outlay in connection with the new electricity station, to supply 
the Dolter Oompany with current, will be £10,000, of which £8,000 
is for machinery. The minimum sum payable by the company, £1,200 
per annum, is more than required to pay the costs of generation, 
interest, and sinking fund charges upon this £10,000, while the Council 
will benefit in other ways. 

Neath.—An enquiry has been held into an application of the Cor- 

ration to borrow £5,000 for electric light purposes. The Town 

lerk said the Council obtained a provisional order in 1901, and had 

entered into an agreement with the South Wales Electrical Power 
Distribution Company, who would be in a position to supply current 
in September. tender of Messrs, Oallender Cable Oompeny at 
£1,412 had been accepted. Mr. D. M. Jenkins, borough engineer, 
concurred with the estimate of Mr. Henry Thomas Sally, Bristol, the 
consulting engineer, of 40,000 units. A number of people had given 
their names as customers. It has been suggested to fight the new 
public library and the market, now under construction, with 
electricity. | 

8t. Annes.—Mr. J. Н. Clothier, the electrical engineer, in his 
report for the month ending June 25, says: Since the last report we 
ba ve received 11 applications for 396 lights. There is an increase of 
50 per cent. in units sold for private lighting compared with the corre- 
spondiog month of last year, whilet the lamp connections and con- 
sumers still continue to increase at an even rate. Units sold during 
May, 1903, 8,868 ; 1904, 42,694 ; units sold to May 31, 1903, 21,505; 
1904, 87,477 ; equivalent to 8-o.p. lamps connected, 1903, 11 348; 
1904, 14,568 ; units sold per 8-c.p. lamps connected, 1903, 0 78; 1904, 
0:61 ; maximum load lighting, 1903, 107 kw,; 1904, 147 kw.; ditto 
traction, 1903, nil ; 1904, 400 kw.; total number of consumers, 1903, 
186 ; 1904, 264. 

Stock Exchange.—The Stock Exchange Committee have appointed 
July 20 as a special settling day for Rhodes Electrical Manufacturing 
Company's 6,133 ordinary shares of £1 each, fully paid, Nos. 35,001 
to 41,000 and 43,101 to 45,255, and 55,000 vendors’ ordinary shares of 
£1 each, fully paid, Nos. 5,001 to 36,000, 41,001 to 43,100, and 43,236 
to 44,135. Application has been made to the Stock Exchange Com- 
mittee to appoint a special settling day in and to grant a quotation to 
London United Tramwuys (1901), Limited, farther issue of 25,000 5 per 
cent. cumulative preference shares of £10 each, fully paid. The com- 
mittee have also been asked to appoint a special settling day in Marconi's 
Wireless Telegraph Company's turther iesue of 25,000 shares of £1 each, 
fully paid, Nos. 196,128 to 221,127. 

Newton Abbot.—The Urban Electric Supply Company's electricity 
works were opened on Monday by Mr. H. 1. Parker, chairman of the 
Lighting Committee of the Urban District Council. Mcsare. Parker 
Bros. were the contractors for the work. The plant consists of dynamos 
giving 180 amperes at 500 volts, and batteries of a capacity of 560 
amperes. At present there are 6,800 8-c.p. lamps in use. Owing to 
the number of applications received this number will shortly be 
increased to 7, 800 lamps. The street-lighting includes 20 10-ampere 
arc lamps and three 3-ampere enclosed arc lamps; 117 40-c.p. half. night 
lamps, 101 40.c.p. all-night lamps; 26 80-c.p. all-night lamps, and a 
single 160.c.p. lamp. There аге 18 electric motors connected with the 
cables, Mr. F. C. Pay is the managing engineer, with Mr. Dayian as 
assistant engineer. 

Southwark.—The Guardians have accepted the following offers : 
(а) City of London Electric Lighting Company, Limited, for lighting 
Board-room and offices. In each of the two winter quarters: for the 
first eix unita per 8.с.р. lamp, 5d. per B. O. T. unit, and 2d. per unit 


for any excess in each quarter beyond six units per 8-c.p. lamp; in 
each of the two summer quarters: for the first three units per 8-o.p. 
lamp, 5d. per B.O.T. unit, and 2d. unit for any excess in each 

uarter beyond three units por 8.0. p. lamp. (b) London Electric 
ga ply Oorporation, Limited, to supply current to the new northern 
relief station and , 81, Borough-road, for 12 months certain, 
and thereafter, subject to t months’ notice on either side, at the 
price of 44d. per B. T. U., and to allow a discount of 5 per cent, for 
prompt quarterly settlements. 

Pamphiets fer Distribution.—Mr, Н. F. Friederichs, electrical 
engineer to the West Hartlepool Oo tion, has recently issued two 
handy and efficient pamphlets, entitled ‘‘ Electricity for Lighung 

se,” and Electricity as a Motive Power." They were originally 
ot out with the idea of counteracting the effects of the pamphlets 
istributed by the local gas company. As these identical pamphlets 
are being widely distributed by the various gas companics in this 
бошпу, Mr. Friederichs considers that he has attained the end be 
had in view, and at the same time the Corporation e electricity under- 
taking obtained a good advertisement. e are asked to say that if 
apy station engineer would like a copy it ie to be had for the asking, 
and he is at liberty to alter the contents to suit local conditions, aad 
to uee it if helpfal to the cause it was originally got out for. 
Ealing.—At the last meeting of the Town Oouncil the Electricity 


‘Supply Oommittee reported thst a scheme formulated by Oaptain 


Parvis for the formation of a tire brigade at the works was considered, 
and it was resolved to provide я steam siren, extra hydrants, chemical 
extincteur, and fire pails at a cost not to exceed £50. Fifteen men to 
form the brigade, and to be paid 6d. per hour for attending drills (not 
during regular working hours), the maximum cost of drills for the tint 
year being £5. 126. Od. and subsequent years £4. 104 It being 
suggested that Captain Gravener should be informed of the arrange- 
ments made, so that he might co-operate with the eee at the works 
in the event of a fire, it waa said the committee would willingly avail 
themselves of Captain Gravener's help if he could be cf any assistance 
to them; but if a fire should occur at the electric lighting station it 
must be put oat in a few seconds, and the staff there should be drilled 
as to what awitche: they would have to break, eto. 

Mirfleld —The Urban District Council have signed an agreement 
with the Yorkshire Electric Power Company for the supply of elec- 
tricity in bulk from the company's new station at Thornhill. Tte 

ment is of a somewhat novel character, as the Council are under- 
taking the lighting supply, and allowing the company to supply direct 
to large power users who require motors. Thus the Oounocil are saved 
a heavy expenditure on a generating station and electrical mains, and 
it is confidently anticipated that the undertaking will prove profitable 
from the commencement, The Oouncil's consulting engineer, Mr. 
A. B. Mountain, of Huddersfield, after considering the question of 
putting down a amall generating station to supply the district, recom- 
mended the taking of a supply from the N The negotiations 
have beon carried ont by Mr. E. B. Wilson,'olerk to the Council, and 
Mr. W. B. Woodhouse, the oompany à chief engineer. A supply of 
electricity will be available at the end of the year 

New Issue—Electric Supply Corporation, Limited.—This com- 
pany acquires provisional orders for the supply of electric light and 
power in 18 towns in England and Scotland, and the prospectus now 
issued is remarkable for the absence of auy olaim for promotion profit. 
It is stated that the entire capital of £250,000, in ordinary Шыгы, 
will be applied to meeting the actual cost of plant and machinery and 
preliminary expenses; and a very advantageous agreoment has been 
entered into with Messrs. Crompton and Oo., Limited, who have con- 
tracted to carry out all the works at а profit of 15 per cent. on the 
prime cost. It is estimated on the basis of results in similar districts, 
that the company will be able to earn 10 per cent. on its ordinary 
shares, which have no preference shares in front of them. The business 
at Ohelmsford, which is taken over asa going concern, has been very 
successful, and encourages anticipations ot equally good returns in the 
other towns in the earlier days of development. Out of these five have 
recently commenced supply, and the erection of plant and laying of 
mains will be immediately proceeded' with in the remaining districts. 
The agrements with the local authorities, under which the undertak- 
ings may be purchased on the expiration of varying periods, ensure 
favourable terms to the company. The list of applications will open 
on Tuesday, 12th inet., and will close on Friday, 15th inst. 

Maidenhead.—4As it will be some time yet before the Royal Assent 
will be given to the extension order, the Oouncil have decided to apply 
at once for power to borrow £3,000 for the extensions carried out and 
projected in the original area, Messrs. Burstall and Monkhouse esti- 
mate this as follows: Plant at station—oooling tower, pumps and 
pipes, grease separator, etc., £607; mains—new town feeder, £450 ; 
extensions of distributing mains in Bath.road, Ratland-road, Oraufara 
Villas-road, Norfolk-road, over Maidenhead Bridg*, Boyn-hill-avenue, 
St. Mark’s-road, 2580; provision for new extensions, £400 ; publi: 
lighting—arc lamps in Bath-road, £330; additional incandescent 
lighting, £216 ; services and meters, £400 ; cost of loan, stamps, con- 
tracts, ete., £67— £3,000. Their recommendation that as soon as the 
) helt n ga pa el 
be proceeded with has been agreed to. These would he Maidenhead 
Court, Bray, and Taplow from the river to the Dumb-Bell, and they 
would require a capital expenditure of about £3,000, and could be 
served from the plant at present in the station by extensions of the 
existing mains. The outlying districts of Taplow, Hitcham, Burnham, 
Oookham, Cookham Dene, Holyport, ete., will require spcoial mains 
and machinery. The last report of the resident engineer shows that 
the public lighting extensions are now rapidly progressing. The outside 
department has been very busy with consumers, 10 new services having 
been laid, nine of which have been connected up. Application for 
674 8-с.р. lamps have been received duri the month, being more 
than was anticipated in the last report, e tote] number of lamps 
applied for now stands at 12,700, 
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Yarmouth.—There yere some remarkable figures disclosed in a set 
of tenders examined by the Education Oommittee on Tueeday for 
installing the electric light into certain schools, For Northgate School 
one firm asked £86, the next highest tender was £121, then came one 
of £170, after that £179, and finally £182. For Nelson School the 
n quoted varied from £40 to . For Bt. George's School the 

ifferences were startling, for while the lowest figure was £48, the next 
highest was £62 ; then came £93, after that £96, followed by £104, 
with £150 as the top price. Tenders for the Priory School ranged 
from £73 to £176, an equally startling discrepancy, and for St. James’s 
School from £43to £107. The accepted tenders appear in another column. 
The committee have stated, in explanation of the different quotations, 
that local firms had not enough hands to do the work in the time, but 
the accepted was a large concern, and wae, therefore, able to quote 
so much more cheaply. Its figures were within £5 of the estimate of 
the borough electrical engineer, 

Kensington.— Applications received from the Post Office for per- 
mission to lay pipes for telephone wires, etc., in Colville-terrace (south 
side), Walton-street (north-west side), West Oromwell-road (north 
side), Hogerth-road (north-west side), Earl's Court-road (north-east 
side), and North-row (south-east sido) and notices from the under- 
mentioned electric lighting companies relative to pro extensions— 
viz.: Notting Hill Electric Lighting Company, Limited, Colville- 
square, Oolville-gardens, Powis-squaic, Talbot-road, and Colville- 
terrace; Brompton and erg Ww Electricity Bupply Company, 
Limited, Birkstone-gardens and Richmond-road ; have been agreed to. 
The Oounoil have received a letter from the Willesden Urban District 
Council stating that they have been memorialised by a number of rate- 
psyers and residents in the Harrow-road to light such road by means 
of electric arc lamps, and enquiring whether, in the. event of the 
District Council agreeing to euch request so far as their side of the 
roadway is concerned, the Borough Council would be prepared to so 
light the seotion of the road under their control, 


West Bromwich.—In their last report the Electricity Oommittee 
stated that in August, 1901, the Council fixed the price of electrical 
energy for power at ld. per unit. The committee had since 
found that in the case of motor installations of 5 h.p. and under, the 
income at the present charge was not sufficient to cover sinking fund and 
interest on the average cost of a service, and therefore recommended 
that for all motor installations of 3 h.p. and under the consumers 
should be given the option of an increase of 4d. per unit in the charges 
or pay for а minimum consumption of 200 units per horse-power per 
quarter. Also, in cases where light and pre are used on the pre- 
mises, the current for power purposes shall be registered by the lighting 
° meter, the indicator being p in the lighting circuit only so that 
all current used for ок will be ch or at the 14d. rate. They 
further recommended that application be made for sanction to borrow 
£1,500 for further mains extensions. Sanction had been received to 
loans of £1,751, £548, and £1,000 for extensions, street-lighting, and 
effecting other necessary improvements, 

London County Council.—On Tuesday it was agreed to lend the 
Bermondsey Borough Oouncil £31,000 for electric lighting and dust 
destructor parposen, and the Shoreditch Borough Oouncil £7,000 for 
electric light installation. A report was submitted concerning the 
proposed erection of a generating sub-station at Streatham and the 
acquisition of a site, involving an expenditure of over £21,000. The 
site chosen by the Highways Committee is adjacent to the Wands- 
worth Borough Oouncil’s depdt. It contains an area of about 22,000 

паге fcet, and has an entrance from the private road at the side of 
the Oounoil’s depot, and also a frontage to Daysbrook-road in the 
rear, The owner being willing to dispose of the land for 21,500, the 
Oouncil agreed to pay that amount for it. The cost of erecting 
the sub-station is estimated at about £7,500, and the provision of 
plant, etc., at £12,000. Notices under Electric Lighting Acts and 
orders were agreed to as follows: Crystal Palace District Electric 
Sapply Company, to lay high-tension mains along portions of 
Sydenham-road, West-hill, and Charleville-ciroue, and to build a 
transformer box at the junction of West-hill and Orystal Palace Park- 
road ; Brompton and Kensington Electricity Supply Company, to lay 
low-tension mains along a portion of Richmond-road ; Oharing Cross 
and Strand Electricity Supply Corporation, to build a street box at 
the junction of the Haymarket and all-mall East ; Oounty of London 
Electric Supply Company, to lay low-tension mains along Baskerville- 
road ; London Electric Supply Oorporation, to lay high and low tension 
mains along portions of New Oross-road, Billington-road, and Briant- 
street, and to fix a converter box in Billingtion-road ; Metropolitan 
Electric Supply sana ner to lay extra high-tension mains along 
portions of Great Ohapel-street and Oarlisle-street from Titchfield- 
street to Dean- street; Notting-hill Electric Li 
mains along portions of Oolville square, Oolville-gardens, Oolville- 
terrace, Talbot-road, and Powis-square ; St. Pancras Borough Council, 
to lay mains across Btanhope-street and along portions of Drummond- 
street, Hampetead-road, and Tottenham Court-road, and to lay mains 
along а portion of Tottenham Court-road. 

London Gaszette,—A receiving order has been made ont on 
debtors petition in the estate of Frederick William Parkes and 
Edward Sadleir (trading as Parkes and Sadleir), electrical fitters and 
engineers, trading st Dingle, Oolwyn Bay, Denbigh. Ап order has 
been made to wind-up the Electro-Voelker Syndicate, Limited, 65, 
George-street, Oroydon, Surrey. The following committee has been 
appointed to act with the official receiver and liquidator of the 
Automatic Telephone Company (1905), Limited: Andrew James 
Orane, The Bungalow, Seabrook, e Kent ; George Augustus Paul, 
110, Capel-road, London ; James White, 45, Gordon-square, London ; 
Charles Gregory Penney, 70, Bishopsgate-street, London; John Dixon 
Gibbes, 38, Weymouth-street, London. The partnership between 
George Ernest Mansfield and William Goddard Dexter, electrical engi- 
neers, 8j, Vuloan-road, Leicester, as Mansfield and Dexter 
has been dissolved by mutual consent ; Ernest Mansfield will 


hting Company, to lay 


continue the business. The partnership between Thomas Usher and 
William Schmahl, 6, Farringdon-avenue, London, E. O., and New- 
eastle-upon.Tyne, trading as Armorduot Improved Electric Oonduit 
Oompany, has been dissolved by mutual consent. The шр 
between James Herbert Edwards, Frank Armstrong, Alfred Langrish 
Stephens, and William Dillworth Armstrong, electrical and mechanical 
engineers, Bristol, Oardiff, and elsewhere, trading as Edwards and 
Armstrong, has been dissolved by mutual consent; James Herbert 
Edwards and Alfred Langrish Stephens will continue the business. 
The Lincoln Tramways Company, Limited, wil be wound up 
voluntarily; Edwin Pratt, Olarence House, Lindum-terraoe, Lincoln, 
has been appointed liquidator. The Louis Leakey Aluminium Com- 
pany, Limited, will be wound up on account of lisbilities ; Mr. James 

itzpatrick, 147, Leadenhall.street, London, E. O., has been appointed 
liquidator. The partnership between John Altman and Stanley James 
Bulog. trading as the Metropolitan Lighting Company, 157, High- 
road, Kilburn, has been dissolved by mutual consent. The final meet- 
ing of the Dover Electricity Supply Oompany, Limited, will be held 
at the Burlington Hotel, Dover, at 18.50 p.m. on Aug. д. 


Robertson Electric Lamps Outing.—In order to mark the com- 
ро of another successful рсе the staff and employés of Robertson 

ectiio Lampe, Limited, Hammersmith, charte a special last 
Saturday and betook themselves to Dover and Folkestone. Those 
who went to the former place had an opportunity of witnessing some 
of the festivities in connection with Lord Carzon’s installation as 
Warden of the Oinque Ports. There were about 400 in the train, 
all as jolly as sand boys, though most of them were girls; we have at 
various times seen them at work, cheerfully and diligently pursuing 
their allotted tasks, and it may be taken for granted that they did not 
lack application when on pleasure bent. It apeaks volumes for the 
management and all concerned that there was not the slightest hitch 
or annoying incident berring s slight accident, which deserves to be 
noted as it arose from a singular cause rather significant of the times 
we live in. On the return journey an accumulator battery of bottles 
remained for some time an unsolved problem, as amongst the whole 
party, Pressmen included, not a single corkecrew could be found. The 
programme, which was carried out with lavish hospitality, included, 
as far as the staff was concerned, a dinner, for the success of which 
compliments are due to Foster's Dover Castle Hotel, followed by a most 
delightful drive. A well-appointed four-in-hand, supplemented by a 
drag, first took the rough shady Kentish lanes to Newing 
Green. Here an old-fashioned garden was found, full of luscious 
strawberries, also a bowling green, some swings, etc., all of which found 
their use in turn to while away a pleasant hour in the glorious sunshine. 
The next halt was made at Limpne Castle, and, while admiring the 
extensive view, the party, which had spread out picnic fashion, fell 
the victim to Mr. Revertoon's camers. A thoroug ү erjoyable drive 
through Hythe, Sandgate, and the Undercliff finished up again at 
Fosters, where tea was laid. As in the morning Mr. O. J. Robertson, 
director, and Mr. C. Wilson, manager, took the chairs. There were 
practically no epeeches, Mr. Heeden, one of the superintendents pro- 
posed ‘‘Suocess to the Firm”; Miss Fuller, holding a similar position, 
proposed a well-deserved vote of thanks to the secretary of the 
organising committee, Mr. G. W. Saville White, which was carried 
by hearty acclammation. Mr. Wilson welcomed the visitors, who 
were unanimous in having had a splendid time aided by the jovial 
goodfellowship which permeated the gathering. This was the eighth 
outing of the , and, with the exception of additions, there were no 


new faces to be seen. A similar remark was made with to the 
employés, showing that the firm's policy of encouraging er and 
recreation clubs, social evenings, &c., is bearing fruit. 

Dover Hydraulic Bridge.—On Saturday the ctor of the 


Board of Trade, Msjor-General Hutchinson, C. B., attended to witness 
the running of the first train over the new branch railway from a 
junction in the Harbour Station, over Strond-street, along Union- 
street, across the entrance to the Wellington Dook by tbe new steel 
bridge, continuing across Oambridge-road and the Esplanade, to the 
Prince of Wales Pier, and along the pier to the new Port of Oall 
Station, 500ft. long, which has been erected near its extremity. The 
run, says the Dover Express, to which we are indebted for the follow- 
ing particulars, was a success gratifying to all concerned. The new 
railway from the Dover Harbour Station to the Prince of Wales 
Pier, which is a single line 24 chains in length (80 chains make 
a mile), has been constucted for the Dover Harbour Board by Mesers. 
Pearson and Son, Limited. Mr. Walmisley has acted for the 
Harbour Board as consulting engineer. The main feature of the 
new line is the electric hydraulic bridge over the Wellington 
Dock entrance. This bridge, which is formed of two cantilevers, 
is of mild steel, having a total length of 124ft. Illiin., the 
кү that swiugs across the dock entrance having а radius of 

lft. llin. from the centre Dos and the rear portion being 43ft. lin. 
long. The total weight of the bridge, which was built by Messrs. 
Armatrong, Whitworth, and Co., of Elswick, near Newcastle-on-Tyne, 
is 300 tons, It carries a single line of railway, and the bridge, which 
has a clearance of 17ft. between the cantilevers, will permit two horse 
vehicles to pass cach other with plenty of clearance. It is decked with 
karri wood, covered with bluegam treads, and iron ways for the wheels 
of vehicles, On the west side there is a cantilever path for foot passen- 
gers, with a width of 4ft. 1110, from the centre of the main ре Such 
a кыр кашг considerable power to manœuvre it, and the method 
by which this is applied is very interesting. In as mall engine-house beside 
the brick tower is an epgine actuated by eleotrio power derived ſrom th 
Corporation mains. This works a 12in. ram in the adjoining tower 
which pushes an accumulator to the top of the tower, which is Aft. 
high. This accumulator is loaded with 29 tons of ballast. The weight 
of this falling produces an hydraulic pressure of 75016. per square inch, 
necessitating pipes with specially devised connections to convey the 
power to the bridge. The machinery is capable of opening and shutting 
the bridge at least 10 times an hour, The bridge js carried on an 
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hydraulic centre pivot, which raises the bridge when required to be | 14520. Improvements in branch connections for electric 


8 óin. or 4in., so аз to clear its bearings. The bridge, on bein 
raised, cants up at its further extremity, the back part being load 
with Kentledge cast out of the old bridge. On the bridge being 
lowered it becomes horizontal. The turning of the bridge is effeo 
һу 8 ring 16ft. diameter under the bridge, to which is attached a big 
chain. To turn the bridge the quarter of a revolution that is necessary 
to open it, this chain has to be hauled a distance of 12ft. The chain 
being passed over a sheaf, is attached to an hydraulic гаш, which has 
a movement of about.6tt., and this is sufficient, owing to the chain 
being doubled, to move the chain 12ft. and cause the bridge to make 
the necessary quarter turn to open it. The hydraulic pivot of the 
bridge rests on & ite block, and this in turn rests on a 6ft. square 
block of concrete which is taken down on to the solid rock 22ft. below. 
General Hutchinson, one of the Board of Trade inspectors, who made 
the test both of the bridge and the viaduct, has reported that both 
the viaduct and the bridge sre quite safe, and the railway is fit for 
traffic. The viaduct, under the influence of a load greater than two 
il oc deflected only ,$,ft., whilst the defle:tion on the bridge was 
only sft., the span there being considerably more. The results of 
these tests are considered exceedingly satisfactory, and the whole work 
does great credit to both the designer and the constructors. 


. COLONIAL NOTES. 


on (Jamaioa).—An accident occurred on Monday in the 
power-house of the electric works, A large pipe conducting water 
iato the works burst at в time when 60 men were working in the 
buildiog, апа all were swept iuto the adjacent river by the inrush 
of water. It is reported that 34 men were drowned, while 17 others 
are missing. 

Rand Central Electric Works.—Result of working for June: 
Kilowatt-hours generated 949,855, yielding a gross revenue of 
28, 800. For the corresponding period of last year the result was: 
kilowatt-hours generated 675,241, yielding a gross revenue of £6,136. 
Financial Times, ` | 

Mian Mir.—Four of the tendera for the installation of electric 
light and electric punkah-pulling, Mian Mir Cantonment, are under 
the consideration of the Director-General, Military Worke.—Jmdian 
Engineering. — 

New Zealand.—The Waipori Falls Electric Power Company, 
Limited, intend to present a petition to the General Assembly of 
New Zealand at the ensuing session praying for leave to introduce 
a Bill to authorise the company to supply and use electrical ener 
within the counties of Taieri, Bruce, Tuapeka, and Waikouaiti, the 
city of Dunedin, the boroughs of Milton, Mosgiel, Green Island, 
Osversham, South Dunedin, St. Kilda, Mornington, Roslyn, Maori 
Hill, North-East Valley, West Harbour, and Port Chalmers, and the 
road districts of Peninsula, Tomahawk, and Portobello, and to uuder- 
take all works necessary for that purpose. The New Zealand Mining, 
Engineering, and Building Journal says: The Wellington Press were 
farnished with some amusement over the various engineering disputes 
and mistakes in Otago’s capital. But the Empire City has its own 
little troubles, and one has just arisen which the law courts may be 
asked to solve. The point is whether the electric syndicate under its 
agreement with the City Council has the monopoly of supply of electric 
light and power for the city. The City Oouncil claims that the 
syndicate has no monopoly, and that they can compete with the 
syndicate. Oertainly if the syndicate did not secure themselves 
against competition from their own concessionaires then they were 
much less prudent than business people generally are.” 


PROVISIONAL PATENTS, 1904. 


JUNE 27. 

14433. Improvements in electric ignition, lighting, and battery 
charging systems, parts of which are applicable for 
other purposes. Ітоп Molesworth de Havilland, 18, 
Hertford-street, Ooventry. 

Improved means for electrically connecting railway 
rails or other conductors, John Stirling Alexander, Fife 
House, Kingston-on-Thames, 

Improvements in or relating to the reduction of the 
difference of phase in electric current circuits. James 
Yate Johnson, 47, Lincoln’s-inn-fields, London. (Badische 
Anilin and Soda Fabrik, Germany.) 

Improvements in or relating to electromagnetic appa- 
ratus for opening, closing, or short-circuiting electric 
circuits. Valère Alfred Fynn, 70, Chancery-lane, London. 

JUNE 28. | 

A method of chemically treating aro-lamp carbons 
whereby all wastage is stopped on same while lamp 
is burning and life of carbon is considerably increased 

and better distribution of light obtained at aro. 
Albert Ernest Carter and Cecil Oharles Fowler, Corporation 
Electricity Works, North.road, Brighton. 

Improvements in and connected with electrolytic colis. 
James Hargreaves, May Villa, Peel House-lane, Farnworth, 
Widnes, Lance. 

Improvements applicable to tho "trolley poles" of 
eleotrio tramoars, Frank Nicholson, 4, St. Ann's.square, 

. Manchester. 

14519. Automatic electrie rail protector. 

Laygate-lane, South Shields. 


14442. 


14460. 


14463. 


14500. 


14504. 


14510. 


Henry Sanderson, 99, 


cables. 
Franklin Everhart and John Joseph Dossert, 46, Lincoln’s- 
inn-fields, London. (Complete specification. ) 

14593. Telephone systems. Wallace Fairweather, 65, Ohancery- 
lane, London. (American Electric Telephone Company, 
United States.) (Complete specification.) 

14543. Improvements in thermo-eleotrio couples. Willism 
Henry Bristol, 23, Southampton-buildings, Chancery-laue, 
London. (Oomplete specification. ) 

Improvements in thermo-electric couples. William 
Henry Bristol, 23, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 

14545. Improvements in thermo-electric couples or apparatus. 
William Henry Bristol, 23, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

14553. Improvements in electric burglar alarms, Amos Getto, 

53, Chancery-lane, London, (Oomplete specification. ) 

Improvements in electricity meters. Isaac Octave 
Revilliod, Birkbeck Bank-chambere, Southampton-buildipgs, 
Chancery-lane, London. 

14568. Arrangement of electric cable working with high 
voltage. Siemens-Schuckert Werke С. м. в. H., Birkbeck 
Bank-chambers, Southampton - огош Ohancery - lane, 
London. (Date applied for under Patents Act, 1901, 
June 29, 1903, being date of application in Germany.) 
(Complete specification. ) 

14577. Improvements in liquid lift controllers or resistances 
for use with either alternating or direct-current 
circuits. Ernest Daniel Knights, 18, Buckingham-street, 
Strand, London. 


14544. 


14567. 


JUNE 29. 

Improved means for rupturing electric currents. Percy 
Holbrook Thomas, The Westinghouse Patent Burt au, 
Westinghouse Building, Norfolk-street, Strand, London. 
(Date applied for under Patents Act, 1901, June 27, 1903, 
being date of application in United States.) (An invention 
comprised in application No. 4663, dated Feb. 25, 1904.) 
(Complete specification. ) 

Improvements in and relating to time switches for 
electric current, gaslight, or similar purposes. Frank 
Simon Smith and John Henry Smith, Imperial-chembers, 
Albert-street, Derby. 

Improvements in the contacts of eleotrie wire oonneo- 
tions. Edward Гусей, 77, Oolmore-row, Birmingham. 
(Complete specification. ) 

14663. Improvements in and relating te electromotor driving. 

Sebastian Ziani de Ferranti, 18, Southampton-buildings, 
Ohancery-lane, London. 


| Juxx 50. 
Improvements in and connected with d 
machines, 
Manchester. 


Improvements in insulating electric conductors 
especially suitable for the firing plugs of internal 
combustion John Leighton and Ernest Hacking, 
24, Southampton-buildivge, Chancery-lane, London. 

14727. Improvements in and relating to electric railways. 
Joseph Cook Angus, 70, Ohancery-lane, London. 

A gravity controlled electric current indicator with 
& long range of movement. William Joseph Still, 63, 
Lincoln’s-inn-fields, London. 

14733. Improvements in electric arc lamps. Edgar Alfred 
Carolan, 85, Oannon-street, London. (The General Electric 
Company, United States.) 

Improvements in electric aro lamps. Edgar Alfred 
Carolan, 85, Cannon.street, London. (The Genera) Electric 
Company, United States.) ы 

Improvements in electric arc lamps. Edgar Alfred 
Oarolan, 83, Cannon-street, London. (The General Electric 
Oompany, United States.) 

Improvements in and relating to electric cut-outs and 
the like. The British Thomson-Houston Company, Limited, 
83, Cannon-street, London. (The General Electric Company, 
United States. ) 

Improvements in dynamo-electric machines, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

14738. Improvements in dynamo-electric machines. The British 
Thomson-Houston Oompany, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

Improvements in brush-holders for dynamo-eleotrio 
machines. The British Thomson. Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

14740. Improvements in electric meters. The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(The General Electric Company, United States.) 

Improvements in protection against reversal of energy. 
The British Thomson- Houston Company, Limited, 85, 
Cannon-street, London. (The General Electric Company, 
United States.) 

Improvements in or connected with electric or other 
railways. John Edward Neale, Birkbeck Bank-chambers, 
Southampton-buildings, Ohancery-lane, London, 


46634. 


14597. 


14617. 


14684, o-electric 


ynam 
Henry Oliver Farrell, 106, Princess-street, 


14717. 


14738. 


14734. 


14735, 


14736. 


14737. 


14739. 


14741. 


14743. 
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14761. Improvements in or relating to driving gear for 
electrically operated cranes, trolleys, travelling 
winohes, and the like. Herbert John Haddan, 18, 
Buckingham street, Strand, London. (Martin Becker, 
Germany.) 

14702. Improvements in eleetromagnetic operating devices for 
levers, valves, and other mechanism. Herbert John 
Haddan, 18, Buckingham-street, Strand, London. (Martin 
Becker, Germany. ) 

JuLY 1. 


14767. An improved nipple for use in connection with eleo- 
trical conduit tubes and fittings. Hugo Hirst and 
Oharles Edward Gunner, 71, Queen-Victoria-street, London. 
(Complete specification.) 

14770. Improvements in electric light reflectors. Hugo Hirst 
and John Hillery Collings, 71, Queen Vietoria-street, London. 

14786. Improvements in and oonnected with the supply of 
electric current to the “live” rail or wire of electric 

, traction systems, George Wordsworth Peard and Ambrose 
Mitchell Martin, 15, Water-street, Liverpool. 

14799. Electric railway automatic feeding appliances. Ernest 
Rothwell, 71, Great Cheetham-street West, Manchester. 

14814. Improved clip for clamping or binding the trolley 
wires to fittings in overhead wire systems of electric 
traction. John Henry Luby and William Harris, Lloyds’ 
Bank.buildinge, Bristol. (Oomplete specification.) 

14915. Improved section insulator for overhead wire systems 
of electric traction. John Henry Luby and William Harris, 
Lloyds’ Bank-buildings, Bristol. (Complete specification.) 

14821. Improvements in and relating to electro-capillary 

apparatus. James Tarbotton Armstrong and Axel Orling, 
61, Ohancery-lane, London. 

14841. Improvements in and rolating to the regulation of 
dynamo-eleotrio machines. Allgemeine  Elektricitüts- 
Gesellschaft, 83, Cannon-street, London. (Date applied tor 
under Patents Act, 1901, July 2, 1903, being date of applica- 
ticn in Germany.) (Complete specification. ) 

14847. Improvements in eleotrical fire alarms and thermo- 
indicators. Casimir Cyon, 40, Ohancery-lane, London. 
(Complete specification.) 

JULY 2. 


14879. Improvements in and relating to apparatus for con- 
trolling the lighting and extinguishing of gas, the 
flow of fluids, or tho actuation of electric switches, 
and for analogous uses at predetermined times. 
Harry Wightman Harrie, 55, Chancery-lane, London. 

14911. Improvements in electric arc lamps. Adolphe Bellardent, 
18, Bouthampton-buildings, Ohanoery-lane, London. (Date 
applied for under Patents Act, 1901, Sept. 5, 1903, being 
date of application in France.) (Complete specification. ) 

14918. Improvements in and relating to automatico telegraphic 
apparatus. Antoine Damaskinoa, 7, Southampton-build- 
ings, Ohancery-lane, London. (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July 21, 1904. 
1903. 


14069. Electrical cash-checking machines. Guess. 

14175. Gas or vapour electric apparatus, such as mercury 
vapour lamps and converters for lighting or other 
purposes. Le Tal. (Oooper-Hewitt Electric Company.) 

14190. Wireless telegraphy. Brown. 

14947. Electric resistanoes. Von Kramer. 

14363. Telephone call recording systems. Lake. (Automatio 
Telephone Meter Company.) 

15943. Means for automatically regulating electric currents 
generated by dynamoe. Watkins. (Consolidated Rail- 
way Electric Lighting and Equipment Company.) 

20633. Attaching electrical insulators to insulator brackets. 
Chaubere. 

90034. Attaching insulators to the tubular arms of telegraph 
and like polos. Ohambers. 

23863. Electric distribution systems. Hallberg. 

26721. Cohering receivers used in space telegraphy. Peters. 


28401. Kleotric aro lamps. Perdrisat. 
| 1904. 


707. Electric block-signalling systems. Werner. 

1314. Electric igniters for explosion motors. Ropiquet and 
Daveluy. (Date applied for under International Convention, 
May 50, 1905.) 

3496. Electric switches. MacDiarmid and Bates. 

4394. Brusb-holders for dynamo-clectric generators. Deutsch. 

6889, Electrical distribution. Woodbridge. 

7199. Telegraphic signal systems. Burke. 

of electrical distribution. Peck. (Date applied 

for under International Convention, May 1, 1903. 

9996, Electrically propelled road vehicles. Вос. Anon. L'Elec- 
migues (Date кын for ander International Oonvention, 
Jan. 14, . 


$612. Transmission of electrical impulses. Richmond. 

10058, Electric switohes. General Contracts Company, Limited, 
Cook, and Ohipperfield. 

10142. Electrical conductors. Modeorge. 

11471. Dynamo - electric machines. Siemens Bros. and Co., 
Limited. (Siemens und Halske Aotiengesellschaft.) 

11862. Electric arc lamps. Haddan. (Allgemeine Beleuchtungs 
und Heizindustrie Actiengesellschaft.) 

12087. Prepayment electrical measuring instruments. Conrad. 
ce applied for under International Oonvention, June 24, 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 


Name. paid, Last price 
Commercial and Industrial.— £ 8 
e cent. Cum. Pref., Nos. 1-70,000 1 $i 
Aron Electricity M c. Cum. Pref. Shares, 1 115, n E us e, 
British Insulated and aa Helgby Cables, Ord., 1-100000 .... 6 .. 
6 per cent. Cum. Pref., 1-100,000 ................ b .. 91.100 
—— 44 per cen sou, Mortage ‘Debentures .............- 100 .. 10110 xd 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 
мос, ROG. ss is шк Gus een 8 100 .. 101-103 
tish use Elec. and Manur., 6 per cent. Pref., 
275,001-375, EREKE ee »00609€09090906€09€0a00900900€9«a424*92095000€009€8 5 oe и 
=? севе Мо Debenture are oe 155,751. RAN 2 ix 15 xd 
Brush Enginee Ordinary, Noa. 

— Non. Cum., 6 per cent, Prei... x. 33 
——— 44 per cent. lst Debenture Stock 10 .. 9 
— cent. 2nd Debenture Stock .............. 100 .. 71-70 xd 

Oallender’s e, Debentures .......................... E à 102-106 
——— per cent. Pref. ................................ 5 

Orom , d кае жыр иэ b æ 1 Y 
—— $ ы өү ооа (Ша. 8 555 1 n d 4 xd 

Bison а wan * A" Shares, 1-99,2601 .......... T 

“А” Sharer, [ro 188 . на ир 5: d 

— = 6 per cent. Debentures.. . 75 
— į per cent. Deb, Stock, Nee... 100 ..  74-79xd 

Electric Construction, Limited, Nos. 1 to 112,100 ........ г. цц 
——— 7 per cent. Cumulative Рге!..................... X = 95.100 
— C 4 ber cent. Porp. lat Mort. ob. Р -1 


Ferranti Limited, 6 per cent. lst Mort. Deb. Stock, Red. 100 Р 
General грр ic Compan (1200), 5 5 cent, Саш, Pref... 10 


ene C6 9 9 HS 6.004660 9 оо @ a= "з ap 


чет Ordinary... 


A aA tock ......s.ososeoso . 10 — 
W.T. He epa Telegraph Works, Ordinary . 8 5 1124 
— der pent De bontares C 100 .. 73h 
India Rubber, Gutta 855 and Telegraph Wors seresa 10 . 105. xd 
— 4 per cent. De тосоо 100 ње 1 1 
Parker, Thos., жь оеро оосо вооа ое „46 10 ^ 10-104 
Telegraph Construction and tenance . 14 . 36-39 
— per cent. Bon es es 426 OO оо 60 08 6.8 09-0 Q9 as OO 00 ex 99-102 xd 
Electrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 Ke, 
— 4 cent. Deb. Stk. Certa., and Сопу. .. 100 .. 122 
Bournemouth and Poole, Отйшату...................... = 114-124 
——— 44 per cent. iria Pref., 7,501-15,000 ............ æ 94-1 
—— 6 per cent. Сп um. 8 — Pret. 15,001-22,500 10 o 105 
Broml . Riesto Li L ht and Power Co., 44 per cent. 
мит. sistit Кы ино р м0 – 100103 
оксана Г eee ordinary, Koe 140,000". 5 — Й 
06. же ы 
A Noc a0 00100, Ordinary, Nos, 1-40,000 -. 6 С x 
Cambridge Electric Supply í Company, Ltd., £1 8 „ 1 
Central Electric d Birand, N 4 are cent. 9 Deb. tock 100 — 105-108 
Charing Cross and 70,000 0 paves 5 æ 7 
— * Tar ont: Gum Pi p.c. Cum. Pref., 1-40,000 5 .. 
— 4 per cent. Debenture Bed. (Prov. Certa. ). 100 . 104 
Ohelsea Electricity Supply ..........ccccccccccccccccsces 5 . KEGA 
«4 cent. Debentures eee . 100 .. 106-109 xd 
City of оп, Ordinary...........esessascsososesseasoe 10 — МІ; 
— 6 per cent. Cumulative Prei 10 = 13-14 
——— § per cent. Debenture Stock .................... 100 . 120-125 
—— 44 per cent. 2nd Deb. Stk. Prov. к ап рй). 100 . 101-104 xd 
County of London Electric Supply, 10 . A 
——— 6 per cent. Cum. Prei F. 10 11. 
——— 44 per cent. Debentures Prov. Oerta. i Rd. 100 . 104-107 
Bdmundsons' Electricity А ,000.. 5 „ -6b 
——— 6 per cent. Cum. Pref. iii.. 5 „ 54 
— a Ico cent. First Mort. Deo . 100 . -110 
Electric Tractn. Co. Аш, LA, M 10,0000 5 . Ua 
5 per cent. 8 e 100 xd 
Folkestone Electric Supply, Ltd. Ora. но 1-10,000 RITE 5 . 2$ 
per cent. t. Fist Deb. Stock, Red... 100 . 100-105 
LI UG ͤ A ENT 
20. 9 9 9 жыр 
——— per osn Debenture Stock Red ..........—.. 100 — 102.105 
and карце and Notting Hill ........ 100 . 102-106 
Kidderminster and өс. Ligh Pref. 10 н 
on Electric, Ordinary .............................. 8 — им 
=— 6 per cent. Pre·ee ili... 5 — au 
i 4 per cent. lst Mortgage Debenture Stock, Red... "E ы 224 
—4{ per cent. e Btock .... 100 -112 xd 
cent. Mortgage Debenture, Red. .......... 100 ..  9699xd 
Newoastle-u pon Tyne Electrio енгі Ordinary R ч - 15-106 
Notting Hill Electric o ight TC 10 13-14 xd 
—— 4 per 5 First М for, a, ‚Мов, ee 100 98-101 
Oxford Hlectric, Ordinary 4. -14,810............ 5 a 54-6 
—— per cent. Debouture Sto e 100 . 98-101 
Royal Electrical Com A Montres: M per cent. First 
g d Hl 8 „ „ „ „ „ „ оо „Ad., 1. „ „ „ 0606 5 =e 100-103 
L 4 per cent. Debenture Stock ............... n.. 100 ш Б 
di. James's and Pall Mall, Ordinary, 101-30,00 . Баасан as 6 oa ipi 
— 7 трос, сы 1 / к SESS RUME = 6 a 9 
V КЕРТИГЕ ww 100 96-89 xd 
Urban IO вау . б a 


72 


Amount 


Name. paid, Last price, 
Electric Rallways.— s £ 
Central London, Ordinary 94 as 9.0 ns сю оо mo ^O — оо е ъз OO то 100 - 90-95 
. 111 orden 100 = 102-105 
k Beripi Gerte. tally paid) 100 ә Gene 
— § ‚с. Deb. Stoo Prot - 

City and ро London don, Oonsolidasen Or din Ordinary .......... 100 ~ 47-49 
per cent. Debent ture MOM... 100 em 106-109 
— 5 per cent. Prof. Stock '91 „% „% % „„ „ „% „ % оо ов 100 "э 123-126 

99 99 99 5 0 6 0 „% 0à-800000000€90€9€* 100 cms 120- 
rh 46 b **o€*060009 0 9 € 9 ee 9 9 e à во о.о T am 116440 
verpool Over 68 уша ‚ Pret.. кылы es onines vie nmn =» = 

my CD ""o002099009 оо Of 10 a = 

Ordinary, 560,000. od ures, Red.,1-1,700. — = 101 

7000 К ce MNA кс ы. 100 . 89-92 

Eleetric Tramways.— 
lo- ntine 1-260,007 „ 6 % % % % вр оо оооо HHA оо BES е 5 ap 5-54 
€ ent 6 per cent. DebentureStook,1888.... 100 — 135.140 

B 1 and Fleetwood Tramroad *950908092300000090009 809 10 еә 154-134 

Brisbane Tramway Invest., Lim., Ord., 1-7 „++, Ô ~ 14-94 
— 6 per cent. Cum. Pret., os. 1- 6662 2 62 6 „ „ 6 „ „660 5 ее 
——— ĝi per cent. Deb. Stk., Red., Prov. Certa. x ра. 100 .. -101 xd 

British Colombia Electric Raliway бо, Ord. Def. obs 180 aa EETA 
— áÓ— rd ecc] 2c „ 6 %%% %%ð оосо оосо „ „„ 66 % „%% „%% everson ee . 

Non.Oum. 5 per cent. Pref. .................. 10 .. 104-1 
—— 44 percent. lst Mt. Debs.. Nos. 1-6,250, of 20 och 40 — 105-1 p.e. 
Ai per cent. Vancouver Power Deb. 0) . 98-101 
Bettish Sleotric har ag E OIM 000 & 60,001.80, 000.. 10 94-93 
6 per cent. Om. Pf. 6 e veo оо о to 10 E 10 11 
6 per cont, Perpebdal Debentüre б. 2 . 22 100 „ 115-118 
Buenos Ayres and Ord., 1-100 000 .... a0 a 24-5 
“s per cent. Om. a. Pr. 4 e =æ 54-53 
cB! 6 per cent, Om. Pf. 1-37 500 @eeeeseeoevaeeceneae 5 ae E. 
——— 6 percent. Deb. Stock, Red. .................... 100 .. 105.108 xd 
pd Prov. Oert., 1 % %%% % %% %% „% „% %% „%% „% % %%% „% „ 100 P^ 101-104 xd 
Саре Electric Tramways , Nos. uet ie ee 1 = 14-24 
City of 1 Pot a deri rend Tramways, 5 per cent. Cum. Pref. 5. 44-5 
r cent. 1st Mortgage eb. , 1-3, 000 (1917) .... 100 ., 98-101 
Colombo ҳе ctric Tramways and Lighting, 5 per cent. lst 
Mortgage Debenture Stock, Red..... eeeesee ee eoa Cees ne 100 ae 100-103 
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Name, pe Last price 
£ £ 
Cork Electric Tramways and Lighting Oo. Ordinary 10 19 
— D per cent. Cum. Pref. оо ос as Qo Q6 һе OF оо as о.о оо OF OO 10 = 1 12 
——( r cent. Debentures .. -"-96€9600900000000000€0 со ьо ше оез 100 аә 101-102 
Dublin U bed Tram ways (1896), Ord., Nos. 1-60,000 ..... 10 улы 
— 6 cent. Pret., Мов, wi in 1 000 2 2 10 = 16 
per cent. Mort. Baba. 1-8 000, 5.000699 oe 24 00 « 94-97 
Imperial ways 20 (8 оо G6 ъз оо OS 00 &9 099 9.9 оо ре о all — 18-19 
б per cent, Cum. Рге!........................... All „ 1416 
44 per cent. Deb Stock. . .. 100 „ 108-110 
Isle of Thanet Blectric rr sand Lighting, 5 percent. 
. Pret. , Nos. 50 66525 „ „„6%„6%„„%„ „„ „ „„ 0 6 = zs 
4 per cent. Debenturo в ind Tracti 2 6 6% % %%% % „„ 0&0„ 100 — xd 
Kidderminster and ct Lightingan Pref... 8 111 
London United (1801), 6 por aeni Oum. Fre... 10 . 103-114 xd 
рее сев 1st Mt. Db. Stock, Red. .............. 100 „ 108-104 xd 
Metropolitan BlectricTrams. Deferred ,1000 001-1, 514,016 1 ti 
5 percent. Cum, Pref.,600,001-814,016 .......... 1 = 
New General Traction, Ordinary JJ - 1 
рес cont Ока. Pau EYE 5 5 as aa 
per cen ntures (Regd. Е 
Oldham, Ооп, and Hyde way, Ordinary 2 6 0 6 „ „ 6 „„ n = 37.330 
—— per oen ° 652562 2 6 66 cece a 
Perth Elec. Tramways 5 сан. i Mort, Deb. Stk. 100 = 9091 
Potteries Electric Traction, ,00 es.. 10 a 8-9 
— 6 per cent, Cum. Pref., 1 800 *9 4990006280990 Oe њо 1 a 9-10 
— — 4 per cent. Debenture В 6% %% % %% % „ 6 „ оооесе m 101-104 
South Lancashire Blectrio Traction and Power Company — 
— £350,000 Ordinary BRO оооо њо „ € „ OD оо то оо оо оо ње ао am 1 
— 538,0 44 percent, Debenture Stock... .. . . 100p.o.—. 100p. в, 
Telephones.— 
Nationa Kelophone, Preferred. = = --- 100 . 104-106 
— сип Deferred 99 % өө оо OO аз IO OD OF оо оо оо е оо Oe 00D 100 = 
— рее cont. Deb. Bode, Bed. F 100 - 9750 р 
— per cen =o mo QD mb mO QD (m CD «р =» е x 
Oriental Telephone and Blectetc Company a. oo æ æ = = = 16/16-1 1/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


|. Traffic Returns for Inerease or 
| week decrease, 
| | | Current 
Ending 1904. | 1905. | Week, year. 
0 July 2 1.447 133 в 60 ' 16A 
rdeen Corporation........| шу 2| 1, ,887 | + +12 
Ayr —— P qud | 867 | 348 |4 19] — | 
jarking Corporation.......... Рт. Ж 33 — — — 
Birkennead Corporation ...... „ 9| 1,126 1,111 + 63 15 | 
Birmingham Tramways ......| „ 2 9,855 5,885 | + 472 - 
| Í 
Corporation ...... 1| 99) 900 ＋ 90 + 989 
2 ewe June 251 857 | 1,017 | — 160| + 531 | 
kpool-Fleetwood Trams. July 2 795 899 | — 105| — 633 
Bio ton Corporation .......... 5| 1.928 1,926 | + 9| . 185 
Bournemouth Corporation. June 29 | | 1,044 1000 | + 44 + 800 
Bradford Corporation ........ | July 2| 4,694 | 4,201 | + 495| 410,216 
Brighton Corporation ........ 4 1,189 981 208 | + _ 860A 
Bristol Tramways Company . „„ 1| 5,585 5,576 | + 9 
Burnley Corporation рне рач: se 1,115 795 | + 318 =~ 
Burton Corporation .......... 5 8 375 — — - 
Cardiff Corporation .......... „ 2 2,178 | 2,126 55| + 1,038 
Carlisle Trimwam Company. > "2 517 | 269 48| + 316 
Central London Railway...... „ 2 6,476 6.788 312 — 2,500 
Jity & South London Railway) „ 5 2,511 2,455 56 h 
Cork E. Т. and L. Company .. June 50 | 550 626 | — 76 — 910 
Darwen Corporation » 24 225 251 | — Bi os; ASL 
Dover Cor — кә аер 5» - 291 267 16| — 255 
Dublin & Lucan Electric Ry.. 2 00i 219 166 | 83| + 293^ | 
Dublin U. T., electric cars. „ 30| 5,856 5,954 | — 129 1 ж. 
Dublin 8. District, Electric ..| ,, 30| 1,060 1075 | - 15 
| 5 Е | 
Duadee City Tramways ...... NC EL. 851 | 86 7 16 | | 
Базу Ham Corporation July 2| 756 | 772 — 16 + 972 
Glasgow Corporation ........ „ 215,351 | 14,136 | +1,215 250A | 
Gloucester Corporation ......|June 1 224 | < — : | 
Halifax Corporation.......... a 3,214 5,140 | + 74 + 1,147 | 
Huddersfield Corporation ....| „ 18| 1,312 1,130 | 4- 1?2 
Hull Corporation, E. 8........ July 2| 2,240 1,924 | + 316 + 5,276 
Ilford Corporation .......... 2 511 | 578 = 61 
Ilkeston Corporation PA 30 153 219 | - 66 = | 
Kirkcaldy Corporation ...... . 29| 221 — A — | 
Leeds Corporation............ July 2| 6,273 | 6,036 | + 237 + 4,897 
Leicester Corporation June 25 | 1,097 е5 — 
Liverpool Corporation........ - 5 10, 674 | 10,774 | — 100 + 5,585 
Liverpool Overhead Кау үл July 5| 1,689 1672 ＋ 17| + БОЛ 
London County Council . June 18 | 12,488 8,536 43,892 --22,131 
Lowestoft Corporation July 2 214 — < T4 
Manchester Corporation...... „ 2 12,918 12,676 242 = 
| 
Nelson Corporation .......... 8 125 73 |+ 50| + 700 
Newcastle-on-Tyne Corptn...| „ 2 3,420 5217 | + 175 5 
Newport (Mon.) Corporation..| „ 2 524 471 |+ 53 + 1,628 
Portsmouth Corporation . 2,183 | + 37| 2.207 
Rochdale Corporation June 20 131 150 19 
Rotherham Corporation ED. 74 ВР = 
Salford Corporation . ssa] ides 4| 4,197 4,000 |+ 197 1,69: 
Scarborough Tramways Co. Pd dies 238 
Sheffield Corporation ........ „ 3 4,788 | 4,796 8 1,907 
Southampton Corporation .... . June 16 966 11871 | = 221 же 
Southend-on-Sea Corporation.. | 2? 39] к 332 4 59 HF 29 
Stockport Corporation ...... July 1 601 ~ 565 |+ 215| + 3,299 
Sunderland Corporation .......|June 26 1,361 1,403 | - 44; + 343 
Wallasey U.D.C. saw anal eye © 832 811 51| + 416 
West Ham Corporation ...... June 30 1,107 = 
Wolverhampton Corporation..| ,, 29 74 497 + 251 
* Includes maintenance of permanent way and proportion of profits 
b Per mile of single track, o ude ralland tram. d Including d 


| 


саг 


lle of | mile, 


Miles of | 
single track Accounts for past year, 
open. SS - ———— - - - — a 
* | ss a | 6 ú М Receipts per 
| | ota assengers ar miles as- | Car 
1904. | 1905. | Ending ‘receipts carried, run. s'nger mile, track. | 
o ТИЕ тае BUSCO dg QE ЕТ We Bae 
194 19} May 3) 37,931 9,099,715 | 794,641 |098 1302 1,970 | 

8 8 Sept. 25, 12,503 2,979,276 | 290,099 | 1°00 | 10°34; 1, 

li b “ : | | - | — 
64 "m — — — — — — — 

| 
24 | 24 |March254| 40,964 7,234,106 | 826,558 /|1:36 |11:87| 1,705 
174 | 174 „  91/|211,168 6,169,121 784,443 152 | 10:8 — 
164 | 164 Dec. 51 30,923 2,049,677 | 584,989 |362 |12:68| 1,932 
58 58 March 319 85,704 | 17,761,605 | 1,896,247 |1'15 | 10°775| 5,450 
104 104 =< — — x a — | — 
77 41 — — — — | — — — 

74 64 „ — 10,432,508 | 1,031,928 100 |10101 — 
514 514 Dec. 31,225,480 | 41,192,899 | 5,724,114 |130 | 9°38| 4,348 
0 7 — -- — -— — | — 
ee | se, mq Час A e 2 
e т » 8| — | 2,216,583 320,12 — Мог 
G- | 6 „ 91/|567,225 | 45,505,110 | 1,276,971a | 1:87 66 ба 59,076 
68 63 „ 91/]165,003a, 19,069,519a — — | 
— — ажи — — | — — — ous 

| | | | 
7°23) 7:25 March 319 12,541 2,560,735 | 294,279 125 | 11°65| 1,707 

45 5 — | — — — — | — = 
— — | Dec. 31 5,796 364,796 | 102,087 381 | 15°62; 359 
46 46 | March 51 126,121 | 24,555,155 | 5,429,556 |1'25 8˙82 2,741 
22 22 May 15| 35,874 9,084,522 752,814 095 |11:276| 1,630 

10°75 | 1075 | M бег 3190 25 341 9,971,337 650,224 |61 9°35 | 2,357 
124 | 124 May 319\656,572 | 177,179,549 1, ‚005, 150 0:88 |11'25 5, 489 5 

91 > — | — — | = — 
312 | 301 — — — | — — . 
34 54 | March 31, 55,5 51x 9,758,215 | 1,218,539 |14 11°19 1,618 
25 19 „ 51 87, 707A 21,065,999 | 2,218,696 100 9°49} 5,004 | 
104 — — 

а — | a | — | — | — — — — 
= — = = а | = E : = 
77 77 March 25g\262,656 | 57,239,779 | 5,773,651 111 | 10°91) 3,283 

74 | | — | — 

105 101 Dec, 51,504,504 108, 906,472 11,705,325 | 1°11 | 10:54 | 5,000 | 

154 | 154 June 30| 79,252 | 10,466,726 986, 1880 1°82 |19:50a| 5,110 | 
40 40 —-— | — — = . : | 
154 | — 24 = | Se = 

5 5 — — — : — 
84 383 March 259 150,554 | 33,474,122 | 3 519,11 ) 1°08 | 1093| 4,175 
15 | — — — — — — — 
29 29 Sept. 30 47,651 9,168,137 10 57 124 | 13:117 1,643 | 
+4 44 March 319 5,416 925,281 127 15€ 1:38 | 10°27 — 

12 | D 
054 | 534 | Mar, 259 216,509 | 56,812,049 | 4,926,083 | 0-904 10°428) 7,510 
11 1 „% Ol, 55,874 9,084,522 792,814 | 0'946 11:436, 3,760 
bi — 

114 

18°48 | 18°48 „ 319 59,930 13,987,121 1.270,95 105 | 11°3 5,243 
10°5 | 10°5 „ 519 31,474 5,685,182 ‘654, 742 1:50 | 11°53 | 3,593 | 

13 = - == — 0 


d to the tramway companies for term of unexpired 1 
н тен f Including section of horse traction. 


d. 
61 
47 
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NOTES. 

X-Rays.—Prof. Bozzoli, director of clinical medicine at 
the University of Turin, has communicated to the Royal 
Academy of Medicine his obeervations on the result of the 
use of X-rays in the treatment of certain serious diseases of 
the blood. He states that their action was very efficacious, 
enabling him to effect a cure in а case of leuchemia which 
was considered incurable. 


Rontgen Society.—The annual general meeting of 
this institution was held on the 7th inst., when the report 
and balance-sheet were adopted, апа officers elected for the: 
ensuing year. It may be mentioned that the council have: 


arranged that the library of the society, at 19, Hanover- 


square, shall be open to members for reference every Thurs- ' 
day afternoon, from 5 p.m. to 7 p.m. Members are invited 
to send to the librarian any contributions of interest 


books, journals, skiagrams, tubes, etc. 


Wireless Telegraphy.—It is reported that the reason | 
for the rejection by the Argentine Government of the: 
Marconi Company’s proposals to erect a radiographic . 


station in the republic was that the Government con- 
sidered the terms proposed by the company too higb, and: 


that the technical department of the Argentine telegraph ` 


servioe advised this course on the ground that the benefit 


derived from the station would not compensate for the cost | 
of its installation. The Government, it is said, viewed the 


matter entirely from the commercial standpoint, and were 
not influenced by any. other consideratione. 

New Publications. The Universal Directory of 
Railway Officials, 1904” (London: The Directory Pablish- 
ing Company, Limited. 10s.). The latest edition of this 


volume has been carefully revised, and additions have been 


made relating to many parte of the globe. Practically all 
the mechanical tramways of the United Kingdom are, 
inoluded.— Ready Reference Tables,” by Carl Hering 
(London: Chapman and Hall). This, the first of a series 


of volumes in preparation by the author, deals with con-; 


version factors, and, within the limits of a moderate-sized 
and elegantly-bound production, contains a quantity of 
information. 


Electricity in Mining.—A lecture was delivered last 


Saturday at Bridgend by Mr. W. A. Scott, of Cardiff, to 
the Mid-Glamorgan Association of Colliery Managers on 


the subject of the application of electric power in mining 
operations. The great economy, said Mr. Scott, accruing 
from the adoption of electric power in place of steam and 


compressed air, when transmitted to a distance, such as to 
underground haulage gears and pumps, was a long-estab- | 
lished fact, but it was only now being recognised that its 


application to all purposes on the surface, including main 


winding engines, showed remarkable results in the saving 
effected in steam and coal consumption. Although nothing 
had been done in this country in the way of installing 


large electric winding engines, quite a large number were 


at work in Germany, and Mr. Scott described in detail the 
plant laid down at the chief mines in that country, the. 


lecture being illustrated by lantern views. 
Annual Dinner of the Day Students of North 


ampton Institute.—This annual event took place on 
July 8 at Anderton's Hotel, Fleet-street. The chair was 
taken shortly after 8 o'clock by one of the students, Mr. 
Among the guests present were. 
the Principal (Dr. R. M. Walmsley, M. I. E. E.), Dr. C. V., 


W. Stanley Lonsdale. 


Drysdale, M. I. E. E., Mr. C. E. Larard, A. M. I. C. E., 


AM. I. M. E., Mr. S. Field, A.R.C.Se., with their respective. 


senior lecturers and assistants. Altogether 42 were present. 


After the dinner a very good programme had been | 12 hours in the condenser. 


arranged, the toasts and musical items being interposed. 
In reply to the toast of the “Institute and Principal,” Dr. 
Walmsley gave some very good advice to the leaving studente, 


especially as to what could be learnt in works from practical 


men. Dr. Drysdale, in replying for the electrical depart- 
ment, corroborated Dr. Walmsley’s remarks, and made some 
humorous allusions to the “self-induction and resistance of 
students, Mr. Larard, for the mechanical department, was 
| also very humorous in his remarks, and his advice, both as 
| regards works and social instincte, should be carefully borne in 
mind by all those present. Mr. Field, in replying for the 
chemical department, pointed out the importance of a good 
knowledge of electro and metallurgical chemistry to, the 
engineer, as a lot of metals, etc., important to him were 
now being largely produced by electrolytic means. He took 
aluminium аз an example. With several very good songs, 
and pianoforte solos, by the students a uy enjoyable 
| evening was brought to a close. 

A Telephone News Bureau.—A e bureau 
was recently inaugurated in Philadelphia by the Evening 
Telegraph of that ойбу in conjunction with the Keystone 
Telephone Company, by which the 15,000 local subscribers 
to the company can be supplied with information 
gratuitously upon almost any imaginable subject. The 
scheme of distributing news by telephone which has been 
in operation for several years at Budapest entails the use 
of a separate telephone syatem, but the Philadelphia under- 
| taking is served by а branch exchange. The switchboard 
for the bureau was installed under the direction of Mr 
John W. Kelley, superintendent of the Keystone Tele- 
phone Company. A few particulars concerning it are 
given in the American Telephone Journal. It consiste 
of a horizontal central energy board, and is equipped , 
with 20 incoming trunks and one outgoing trunk. The 
instrument equipment consists of seven portable desk 
seta and four breastplate transmitter sets, all having head 
band receivers. The board is so arranged that it can be 
operated with one or 20 operators, as needed, by means 
of switching keys. An enquirer calling for the exchange 
a c onnected with trunk that is not busy, bringing up the 
lamp signal. When possible, a reply is given at once, but 
if it is necessary to look the answer up, a shunt key is 
thrown into circuit, holding tbe signals at the telephone 
office. On an average over 2,500 questions, which are of a 
very cosmopolitan character, are answered daily, and on 
some occasions the number has reached nearly 4,000. 


Radial Emanations from Mineral Springs.— 
Some determinations of the radio-activity of gases given 
off by mineral waters have lately been made by M. Curie, 
samples of the gases collected at different mineral springs 
being sent to bis laboratory in well-sealed flasks. After 
drying, the sample of gas is placed in a closed brass 
cylinder, which forms the outer part of an electric 
condenser. The inner part of the condenser is a brass rod 
placed in the axis of the cylinder and well insulated. The 
cylinder is giyen a charge of 200 to 300 volts, and the 
inner rod is connected to an electrometer. The gas, which 
becomes a conducwor owing to the emanation it contains, 
allows a certain current to pass from the cylinder to the 
rod. The current is set up as soon as the gas is admitted. 
It increases somewhat rapidly for several hours, owing to 
the formation of an induced radio-activity on the inside 
surface of the cylinder. The current then decreases slowly, 
and this generally oocurs about 24. hours after the. intro- 
duction of the gas, The rate of decrease is. the fame AS 
for the radium emanation. М. Carie made g. table, fori the 
gases of different mineral springs of Europe. ‘The numbers 
correspond to the current measured after. leaving, the gps 
For the purpose of compazisen, 


14 


a solution containing 0:00001 grm. of radium bromide was 
used, from which the emanation which had accumulated 
was drawn off by means of a current of air. It was found 
that the water from Bad Gastein (Austria) has by far the 
strongest emanation, represented by the figure 360. Next 
come four samples of water from Plombières (France), at 
47, 29, 28, 21 respectively. Banis les Bains and Luxeil 
(France) show 16 and 5:7. It is considered that at the 
actual springs the activity would be twice as strong. 


The Use of Exhaust Steam for Generating 
Power.—Aoccording to the Elektrotechnische Hundschau, 
No. 17, & new process for utilising exhaust steam with & 
view to producing power in low-pressure steam-turbines, 
including an exhausted accumulator (Rateau patent), has 
been developed by Balcke and Co., Limited, Bochum, 
Germany. The device is especially intended for utilising 
the exhaust from intermittently working engines used in 
mining. While an ordinary condensation in most of these 
engines will have but a very slight effect (the vacuum in 
the cylinders being of no importance, and considerable 
condensation losses being caused by a high cooling of the 
steam cylinder during stoppages), the new outfit will allow 
of the exhaust from these machines being utilised to such 
an extent as to secure a better saving than, for instance, in 
the case of a satisfactory condensation in a high-class triple- 
expansion machine. The exhaust steam from a hauling 
machine will readily allow of 500, and that from a 
reversing machine of 1,000 electric horse-power being 
generated. Moreover, the first cost is much lower than 
the one of a high-tension steam plant of the same output, 
while there are practically no expenses for operation. The 
principle of the process consists of storing the exhaust 
steam issuing in very variable amounts from the inter- 
mittently working engines in an exhaust steam accumu- 
lator, and of transmitting same in a uniform manner to a 
low-tension turbine. The latter, after receiving the steam, 
as а rule at atmospheric tension, will give it off again at 
the condenser tension. In the accumulator the exhaust 
steam has a pressure ranging from ‘15 to ‘3 atmospheres 
higher, the preasure varying within these low limits along 
with the charging and discharging of the apparatus. 

Rubber Production.—A recent report of the United 
States Consul at Mexico City discuases the outlook for 
rubber culture in Mexico. His conclusions do not encourage 
the idea that rubber can be cultivated profitably in that 
country. It was thought that the Castilloa elastica, which 
is being cultivated in Mexico as a shade tree for coffee 
plantations, might be used to produce rubber, but apparently 
the tree does not flourish in that clime ; and even assum- 
ing that the tree could be cultivated successfully, it is con- 
sidered that the expense of collecting the juice would be 
greater than that of obtaining it from wild trees. Planta- 
tions would have to be cleared and the trees planted and 
protected for a number of years, after which the milk would 
have to be carefully harvested by paid labour, instead of 
being collected by the natives in their unvalued time, as 
is done with wild trees. Further, it is said that as yet no 
satisfactory method of coagulating the milk of the Castilloa 
elastica has been discovered, and the experiments necessary 
to devise one would probably entail considerable expense. 
More optimistic is the report of the United States Consul 
at Bangkok, Siam, in which country rubber cultivation has 
recently been started, some thousands of plants of the Para 
variety having been set out as an experiment. These are 
said to be showing excellent progress, although they have 
had no special attention, and the United States Consul 
expects to be able to report before long that the venture 
has proved highly successful. He also calla attention to 
two rubber-producing plants indigenous to Siam, and known 
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to be of commercial value—the Ficus elastica, and a plant 
considered to belong to the Urceola species. These planta, 
which grow with remarkable rapidity, yield very well, and 
it has been suggested that they could be profitably cultivated 
in the Philippines. | 

Circle Diagrams for Facilitating Economical 
Working.—In a recent number of Electricity (New York) 
some circle diagrams are contributed by Mr. R. Grieves to 
illustrate the arrangement of the different shifts of men in 
relation to the time of operating different machines and 
different kinds of apparatus, with a view to ascertaining 
whether the maximum efficiency is being obtained from the 
staff, by arranging the men’s bours of working во that each 
man is at all times worked to the best of his ability. In 
preparing these diagrams, faint concentric circles are 
drawn, the number of such circles depending upon the 
number of men or the number of machines, engines, 
boilers, or generators under consideration, each man or 
machine being given one circle. From the centre 24 
radial lines are drawn, representing the hours of 
the day. When several different classes of employés 
are to be considered, or when different kinds of 
apparatus, or the time of operating different kinds of 
apparatus, are to be shown on one diagram, different kinds 
of lines are ubed to distinguish them. Four diagrams are 
given in our contemporary, the first, which we reproduce, 
illustrating the arrangement of the staff. The solid lines 
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represent firemen, and the broken lines the time of working 
of the different engineers. For instance, starting at 1 a. m., 
it will be seen that one fireman is on duty until 11 am. At 
8 a.m. another fireman starte to work, and is on duty until 
6 p.m. Another fireman starts working at 3 p.m., and 
leaves off at 1 a. m., while one coal passer, whose labour ів 
charged to the boiler-room as a generating cost, starts 
to work at 7 a.m. and leaves off at 6 p.m. Similarly 
the diagram shows one engineer coming on duty 
at 2 p.m. and working until midnight, another works 
from 4 p.m. until 4 a. m., while a third works from 4 a.m, 
until 4 p.m. Three other diagrams are given, showing 
respectively the time of operating the different engines 
the individual generators, and the boilers. With these 
charts before him, the station manager can see at a glance 
for any hour of the day the number of men who are on 
duty and the quantity of plant in operation, thus facilitating 
а suitable distribution of the work, due regard being had 
to the output of the station at different hours, and to such 
considerations as the cleaning and repairing required of 
station men operating a small plant. 
Alternating-Current Power Transmission.—In 
the course of a series of papers on “ Alternating-Current 
Working," contributed by Mr. W. B. Gump to the Western 
Electrician of Chieago, the author remarks, in regard to 
the question of frequency, that the cost of apparatus, 
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especially transformers, is often the determining factor, 
high-frequency transformers costing less than those for 
low frequency. Against this lower cost, however, he 
places the increased inductance both of the apparatus and 
transmission line, and also the increase of wattleas currents 
due to inductance, causing a greater loss in the generator, 
line, and apparatus used, and the decreased efficiency of 
generators, synchronous motor, and rotaries, on high 
frequencies. The author observes that in practice a 
frequency of 60 cycles is seldom exceeded for power 
installations; 40 cycles is often used for a mixed 
load both for local use and on large distribu- 
tion systems; and for power alone he recommends 
25 to 30 cycles. On the question of voltage the author 
makes the general statement that the voltage for trans- 
mission within an immediate locality should be as high as 
safety will permit. On long transmission lines where 
step-up transformers are used the line pressure should be 
as high as the physical conditions of the case allow, 
together with due consideration for human life. For 
voltages up to 15,000 the difficulties of insulation аге not 
serious, but when 20,000 is reached they begin to multiply 
greatly. Ав the voltage increases the leakage increases 
very rapidly. We reproduce a diagram given in illustra- 
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tion of this, a series of tests having been made upon an 
experimental transmission line. The curves are plotted 
between values of line voltage and line loss. The figures 
on the respective curves denote the distance between wires 
in inches. It will be seen that the loss decreases for a 
given voltage as the distance between wires is increased, 
a marked difference being shown between the first and last 
curve. 

Junior Institution of Engineers.—Visits of this 
institution were recently paid to the Chelsea generating 
station of the Underground Electric Railways Company of 
London, Lots-road, Chelses, and to the adjoining London 
‘County Council’s pumping station. At the former the 
general manager, Mr. J. Б. Chapman, and the resident 
engineer, Mr. J. W. Towle, were present, and the visitors 
were enabled to make a complete examination of the work 
80 far as it had advanced. The station will supply current 
for working the trains of the District Railway from White- 
chapel to the various western and southern termini, Rich- 
mond, Wimbledon, Hounslow, Ealing, etc., also the tube 
trains of the Baker-street and Waterloo Railway, the Great 
Northern, Piccadilly, and Brompton Railway, and the 
Charing Cross, Euston, and Hampstead Railway. The 
initial equipment of these lines will be about 150 
trains. The station is designed for 10 units 
of 5,500 kw. each and one unit of 2,500 kw. 
The output of the station will be. three phase, 
334 cycles, 11,000 volta, and will be distributed at this 


potential to 23 sub-stations. Attention may be called to 
the group system which has been followed throughout in 
both the mechanieal and electrical installation —i. e., eight 
boilers are grouped to one turbo-generator. These boilers 
have their own feed pump, and the generator supplies its 
own section of bus bar. No attempt is made to cross- 
connect the steam-piping of the different groups except at 
the east end of the building, where three groups are brought 
together in one small auxiliary header for supplying 
exciters, air-compreasors, house pump, etc. The station 
is designed for turbines, and illustrates the reduction in 
floor area which can be secured with this type of 
engine as againet the reciprocating type. At the 
London County Council pumping station Mr. H. M. 
Rounthwaite received the members. There are here 
four horizontal gas- engines, having each two 18]in. 
cylinders, with 2ft. stroke, both coupled to one crank 
(cylinders at opposite ends). On each crankshaft is a 
7ft. біп. rope pulley grooved’ for eight ljin. ropes, and 
these ropes lead down to similar pulleys of 6ft. біп, diameter 
on the four centrifugal pumps. The pumps have suction 
and delivery pipes 22in. diameter, and impellers of 66in, 
diameter. These engines each indicate about 200 h. p., at 
about 150 revolutions per minute, and the pumps each 
throw about 44 tons per minute. There are also four 
similar engines, 18]in. cylinders, 2ft. 6in. stroke, 7ft. 6in. 
rope pulleys on crankshafts, grooved for 10 1Zin. ropes and 
10ft. Ain. similar pulleys on pumpe. The pumps have 22in. 
pipes and 72in. impellers. These engines each indicate 
about 240 h.p at about 160 revolutions per minute, and 
the pumps each throw about 85 tons per minute. The 
200-h,p. engines pump from the low-level sewer, and the 
other engines from the higher level Counties Creek sewer. 
The whole plant works only during rainy weather, and 
pumps storm water only into the Thames. The average 
number of hours per annum during which it will be 
required to run is estimated at 60 or 70, though, of course, 
in exceptionally wet years it may be that the machinery 
will run as long as 100 hours. 


The Telephone Service.—It will be remembered that 
at the conference of metropolitan local authorities held 
at the Guildhall on May 18, resolutions were passed to the 
effect that it would be inexpedient for the Government to 
acquire the undertaking of the National Telephone Com- 
pany on any other terms than those set out in the agree- 
ment between the Postmaster-General and the company, 
dated Nov. 18, 1901, and also that the conference was of 
opinion that before any agreement was entered into with 
the National Telephone Company for the purchase of their 
system within the London telephone area, the terms of the 
proposed arrangement should be submitted for the con? 
sideration of the local authorities within that area. Copies 
of these resolutions were sent to the Postmaster-General, 
and on Tuesday the conference met to consider his reply, 
Mr. A. C. Morton presiding. Lord Stanley’s latter, dated 
June 6, stated that he had carefully considered the resolutions, 
and, as the delegates no doubt were aware, the agreement 
with the National Telephone, dated Nov. 18, 1901, had 
reference solely to the London area, whereas the proposals 
which had been recently under discussion had reference to 
the acquisition of the company’s exchange system in the 
whole of the United Kingdom at some date in the near 
future. He was in doubt as to the exact intention of the 
first resolution of the conference, but if it was suggested 
that the company's system, not only in London, but in the 
whole of thé United Kingdom, should now be acquired on 
the terms agreed upon for the London system in 1911, he 
thought that the company could hardly be expected to 
accept at the present time, when they were at liberty to 
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carry on their business for seven years more, the terms 
which they accepted as applicable on the termination 
of their license, when their plant could no longer 
be used by them for its present purpose. Lord Stanley 
expressed his conviction that the acquisition by the 
Government of the whole telephone system of the country 
in the near future, provided that the price to be paid 
was reasonable, would be more for the public advantage, 
and it was because he held this opinion that he con- 
sented to enter upon the negotiations now in progress. 
With regard to the second resolution passed by the con- 
ference, Lord Stanley had already stated in Parliament 
that full opportunity would be given for the consideration 
by Parliament of any agreement between the Government 
and the National Telephone Company which might be pro- 
posed. He did not see his way to promise that an agree- 
ment, which would be applicable to the whole of the United 
Kingdom, should be directly submitted to local authorities 
representing only a limited part of the country. In his 
view, the proper method of charge for an exchange service 
was that which was recommended by the Select Committee 
of 1898, under which the payments of the subscribers were 
fixed in proportion to their user. The message-rate system 
offered by tbe Post Offiee fulfilled this requirement, and 
its advantages had been proved by its acceptance by more 
than 90 per cent. of the subscribers to the Post Office 
London system. The Chairman remarked that the 
further expressions of Lord Stanley in the House of 
Commons on June 16 made it clear that nothing more 
would be done during the present session, and under tbe 
circumstances the best thing for the conference to ao would 
be to inform him that the resolution of May 18 was 
intended to apply only to the London telephone area. This 
was agreed to, and it was then decided to adjourn the con- 
ference until the matter again came before Parliament. 


The Electrical Congress.—We are informed that a 
number of national electrical bodies have already arranged 
to co-operate in the International Electrical Congress of 
St. Louis. In America, a number of these co-operating 
bodies are to hold simultaneous conventions in St. Louis 
during the congress week, and to hold joint sessions with 
epecified sections of the congress on definitely appointed 


days. Other bodies are not going so far as to hold simul- [ 


taneous conventions and joint sessions, but have accepted 
invitations to send delegates to the congress. Invitations 
to send delegates have been sent to 30 national electrical and 
scientific bodies all over the world. The following bodies 
have already promised to hold simultaneous conventions 
and joint sessions: the American Institute of Electrical 
Engineers, the American Electro-Chemical Society, the 
American Physical Society, the International Association of 
Municipal Electricians, and the American Electrotherapeutic 
Association. The following bodies have promised to send 
delegates to the congress: the National Electric Light 
Association and the Association of Edison Illuminating Com- 
„panies. In Europe, the following bodies have promised to 
send delegates to the congress: the Société Internationale 
des Electriciens and the Sweizerischer Elektrotechnischer 
Verein. It is expected that the Institution of Electrical 
Engineers of Great Britain and the Elektrotechnischer 
Verein of Berlin will also send delegates. It is hoped 
that other European national electrical bodies will also 
co-operate. The delegates accredited to the congress from 
various co-operating bodies are not expected to be called 
upon to vote upon any questions of national importance. 
All matters concerning units, standards, etc., will lie within 
the province of the chamber of government delegates. All 
delegates of the co-operating bodies are invited to read 
papers before any section of the congress they select. Such 
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papers will be printed in the congress Transactions as being 
offered by the delegate on behalf of the co-operating 
body. The paper and discussion thereon will subse- 
quently be offered by the congress to tbe co-operating 
body for incorporation in its own Transactions if desired. 
In response to invitation, the following foreign Governments 
bave appointed delegates: Switzerland (Profe. Ferdinand 
Weber and Francois Louis Schule), Norway and Sweden 
(Prof. G. Arrhenius), India (Mr. J. C. Shields), and Mexico 
(Mr. Rafael R. Arizpe) The appointments from Great 
Britain, France, Germany, Austria-Hungary, United States, 
Belgium, Italy, Denmark, Spain, Portugal, Australia, Japan, 
China, Brazil, Chili, and Peru have not yet been made. 
It is stated that appointments are being made. Up to the 
25га ult. 1,776 adhesions to the congress had been received. 
Programmes of Sections A, B, C, D, and E have already 
been published, and we now give tbose for Sections F and 
G. Of the former, which deals with electric transporta- 
tion, Dr. Louie Duncan is the chairman, and Mr. A. H. 
Armstrong the secretary. The papers, with their authors, 
are as follows: Theory of Compensated Repulsion Motor,” 
by Ernst Danielson ; “ Electrification of British Railways,” 
by Philip Dawson; “Single-Phase Electrio Railways," 
by Herr F. J. Eichberg; Alternating v. Direct- Current 
Traction, by Prof. Dr. F. Nietbammer; The Puffer 
Macbine in Railway Service and its most suitable control,” 
by Prof. Dr. Rasch; The Electrification of Steam Lines,” 
by А. Н Armstrong ; "Electric Railways,” by B. J. Arnold; 
“General Review of Railway Work,” by Louis Duncan; 
“The Storage Battery in Electric Railway Service,” by 
J. B. Entz; subject to be announced, С. О, Mailloux ; 
„Some Qualifications of Electric Railway Equipment for 
Trunk Lines," by E. Н. McHenry ; Braking High-Speed 
Trains,” by N A. Parke; Electric Railways,” by W. B. 
Potter; The History and Development of the Electric 
Railway,” by F. J. Sprague; “Notes on the Electrical 
Equipment of the Wilkesbarre and Hazleton Railway Com- 
pany,’ by L. B. Stillwell; *'Central-Station Economics 
and Operation,” by H. G. Stott; and “Equipping the 
Central Terminal,” by W. J. Wilgus. Section G, which 
deals with electric communication, will have as chairman Mr. 
F. W. Jones, and as secretary Mr. B. Gherardi. The papers 
and authors are as follows: Electric Communications in 
Spain," by Senor Don Julio Cevera Baviera ; ‘‘The Present 
State of Wireless Telegraphy, by Dr. J. A. Fleming, F. R. S.; 
“А New Danger to lLead-Covered Aerial Telephone 
Cables," by John Hesketh ; Simultaneous Telegrapby and 
Telephony.“ by Herr Joseph Hollos; Telephony and Tele- 
graphy in Japan, by Saitaro Oi ; System for Producing 
Continuous Electrical Oscillations,” by V. Poulsen; 
“ Questions Connected with Rates and Management in a 
Telephone Exchange,” by G. de la Touanne; Printing 
Telegraph Systems," by J. C. Barclay; Rapid Tele- 
graphy,” by Dr. Albert C. Crehore; Wireless Telegraph 
Receivers," by Dr. Lee De Forest; Rapid Telegraphy," 
by Patrick P. Delany ; Telephony,“ by Hammond V. 
Hayes; The Telephone Problem in Large Cities, by 
Franz J. Dommerque ; Wireless Telegrapby,” by 
Reginald <A. Fessenden; ‘Features of Two-Strand 
Common Battery Systems,” by J. C. Kelsey ; “Problem: 
Automatic v. Manual Telephone Exchange,” by Kempster 
B. Miller; Telephony,“ by Е. A. Pickernell ; Printing 
Telegraphy," by Louis М. Potts; Military Use of the 
Telephone, Telegraph, and Cable,” by Colonel Samuel 
Reber; “Electrolysis of Underground Conductors,” by 
Prof. George F. Sever ; “ Economical Features in Modern 
Telephone Engineering,” by L. W. Stanton; and The 
Theory of Wireless Telegraphy,” by John Stone Stone. 


Contributors are again reminded that efforts are being 


made to secure as many as possible of the promised papers 
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in advance, so that copies may be printed for circulatien at 
the congress. 

Cord Circuit for St. Petersburg Exchange.—The 
Russian capital is soon to have a new up-to-date telephone 
exchange, to be installed by the Western Electric Company 
of Chieago. The board will be of the divided-multiple 
type, as the exchange is to have accommodation for 40,000 
subscribers, but the divided-multiple arrangement will pro- 
bably not be utilised until an adequate number of sub- 
scribers is obtained. A feature to be introduced in this 
System is the circuit reoently patented by Mr. E. H. 
Smythe, of Freeport, III., of which some details are given 
in the Western Electrician, of Chicago. The board will be 
divided into two sections (A and B) of 20,000 lines each. 
Every subscriber's line will have an answering jack in each 
section of the board, but half the lines will have multiple 
jacks in one section and half in the other, the subscribers’ 
apparatus being provided with two buttons corresponding 
to the sections at the exchange. Hitherto in arrangements 
of this character no means of retracting a signal were 
provided if the subscriber depressed the wrong button, 
but Mr. Smythe’s invention obviates this difficulty. 
The general arrangement of the circuits is the same as 
before, but some changes have been made, which allow of 
the subscriber, having given the wrong signal, to extin- 
guish the lamp at the exchange, and call the right section 
without waiting for the operator to come in on the line. 


The circuite of two lines to the exchange are shown in the 
accompanying diagram. The circuits and apparatus are 
arraoged so that a subscriber, having caused the display of 
his line signal at one section by operating one of his signal 
keys, may, by operating another, efface the signal first 
displayed, and bring about the display of his signal at 
another section. Replacing the telephone оп the hook 
acts to eflace whichever signal is at the time displayed. 
These results are obtained by including a relay in each 
side of the line, which, when actuated in response to 
the control of its associated key at the sub-station 
operates to close a locking circuit for itself controlled by 
the telephone switch at the sub-station, to light a lamp at 
one of the switehboards, and to short-circuit or shunt tbe 
relay included in the other side of the line. The telephone 
station A! is provided with the usual apparatus. On 
depressing either key the limb to which it belongs is closed 
to ground, opening the line at the sub-station. On being 
released (the receiver beiag off the hook), the key completes 
the circuit before opening the ground connection. The 
relays c and d are provided in the circuits of limbs of the 
line. It will be observed that when either of the relays is 
operated, the corresponding cireuit will be closed and 
grounded by the armature of the relay that is operated. 
If the subscriber at station A! desires to communicate with 
the subecriber at station À?, both subscribers belonging to 
section A, the former, baving removed the receiver from 
the hook, will depress his key, a, which will operate the 
line signal at section A. The armature of relay c will 


be attracted and will close the contacts of the circuit / to 
ground. Tho key a having been released, and the receiver 
being removed from the switch, the circuit of limb (1) will 
be transferred from ground at station Al, through station 
A! by the telephone. switch. to limb (2), thence to the 
central office, and thence to one of the wires of the circuit 
f, to the armature of relay c, and thence to ground—that 
is to say, the first impulse of the battery g will be to 
ground. Keys a and b are so constructed that one circuit 
to ground is completed before the other is broken, in order 
to prevent avy intermission of the flow of current through 
the line relay which has been actuated. It should be 
remarked that the resistance of the circuit, including 
individual-line signal, i, is so great as to prevent the 
operation of the signal. The line signal k at section A, 
however, is included in a local circuit formed by the closing 
of the armature of relay c. Hence line signal * will be 
disclosed immediately on depressing key a, and will remain 
disclosed as long as the receiver at station A! is removed 
from the switeh, or until the call is answered by inserting 
the plug in the answering jack, I, or until key b is pressed 
to display signal il. When relay c draws up ite armature 
in completing circuit f, it short-cirouits relay d, so that it 
is not excited by current flowing in limb (2) of the line. 
When plug, n, is inserted in response to the disclosure of 
signal k, current from battery r is directed over wire 
(4) through relay h, thus cutting off the signalling 
apparatus of the line, and the armature of repeat- 
ing coil, s, is closed, connecting battery with the 
circuit of supervisory signals, ій. Lamp /, however, will 
not light, since its circuit will be open at the contact 
of relay o, the battery circuit being closed through the 
relay o, over limb (2), through sub-station А), and back 
over limb (1). Supervisory signal lamp !! will, however, 
be ineluded in a circuit extending from the free pole of 
the battery r, through the armature and front contact of 
the repeating coil and the armature and back contact 
of relay o to earth. The lamp й will then light. The 
operator, ascertaining that subecriber А? is called for, 
proceeds to test the line, make the conneotion, and 
signal subeeriber A? in the usual manner. Assuming 
now that subscriber A! desires to be connected with a 
subscriber belonging to tbe other section (B), the 
former, having removed the receiver, will depress 
key b, thus completing circuit from battery through 
signal k and limb (2) to ground at the signal key 
b. The resistance of the circuit is so great that 
signal k will not be operated, but the relay d will be 
operated and the circuit ¢ closed. The closure of this 
circuit completes the circuit of signal lamp 4! directly to 
earth, and illuminates it and closes a short-circuit of relay 
cin the other limb of the line, thus rendering it inert to 
current returning over limb (1) of the line when key 5 is 
released. Releasing key b completes the locking circuit of 
relay d through both limbs of the line and the switches at 
sub-station A! to earth at the central office by way of con- 
ductor ¢ controlled in contacts of relay 4. The continued 
display of signal k! after the momentary depression of key b 
is thus effected. If, after the signal Е! has been displayed, 
the subscriber should desire for any reason to withdraw 
signal К! and display signal k in ite stead, he has merely to 
press key 2. The depression of key a opens the locking 
circuit of relay d, permitting the relay to release ite arma- 
ture, upon which relay c is actuated to light lamp * and 
short-circuit relay d, as already described, or, if the sub- 
acriber, after having caused the display of one of the 
signals, desires to withdraw the call, he may do so by 
replacing his receiver on the hook, which breaks the lock- 
чы operating to effect the continued display of the 
signal, | 
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WIRELESS TELEGRAPHY. 
BY R. d. BLAINE, M. k., A. M. I. O. E., ETC. 
(Continued from page 58.) 


‘The Braun-Siemens and Halske System.—In this, one of 
the most successful and, in some respects, most novel and 
interesting of the Continental systems, a closed circuit is 
employed, in which oscillations are set up, which ‘may by a 
proper choice of self-induction and capacity, be adjusted: to 
a determined period. An open resonator is employed, and 
this transmitter sends out waves of a known length, the 
circuit of the receiver being tuned to respond better to this 
length of wave than any other. The inventor of the 
system is Prof. Braun, of Strasburg, and it has been 
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uired by the great German electrical firm of Siemens 
and Halske. Symmetry is observed in both the trans- 
mitting and receiving apparatus, and—unlike some other 
systems — there is not any earth connection, this fact 
causing the apparatus to be very little affected by atmo- 
spheric disturbances. The transmitting circuit is shown 
daera matically in Fig. 62, where J is the inductor, S the 
spark gap at tho secondary terminals of same, L the self- 
induction, С the capacities. It is not difficult to show that 
in a circuit of this kind the discharge sets up oscillations 
of which the periodic time T is, according to Lord Kelvin = 


2 1 JLC 
1 OR 
4L 
CR. : : , 
and, if JL ? small in comparison with 1, as is usually 
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the case; then T= 2 т VL C, very nearly; or 1-39 
which enables the self-induction to be calculated if the 
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other quantities are known ; or C to be obtained if L and 


T are determined. If A is the wave-length since д =V 


where А and the 


(the velocity of light); then T= 7 10¹ 


velocity are in centimetres and centimetres per second 
respectively. 

Referring to Fig. 62, the oscillations of the closed circuit 
of the resonator are foreed upon the secondary coil M, and 
in order that the intensity may be a maximum an amount 


of wire or capacity must be added to each end of M to put 
this secondary circuit in resonance with the closed circuit. 
The length of this secondary circuit on each side of M is 


found to be А if the best results аге to be obtained. One 


of these lengths includes the aerial; the other may be 
coiled into a coil (but shortened owing to increased self- 
induction), or it may be replaced by a suitable capacity. 
The receiver circuit, shown in Fig. 63, is very similar to 
that of the transmitter, but the action is reversed, the 
etheric oscillations being received in the opan circuit, A, 
and forced on the closed circuit, which in this case affects 
through M the circuit containing the coherer, relay, and 
indicator or Morse machine. 

Referring more fully to the apparatus, the inductor or 
induction coil (Fig. 64) differs apres d from others in 
use, since the aim is not so much the high pressure neces- 
sary to produce sparks across the Бар as a large current 
output. This is attained by the use of a special iron core, 
a larger primary and a shorter and thicker secondary 
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winding than is usually employed. The insulation is also 
double that of the ordinary coil, and hence it will work 
well even in damp places. The primary has three terminals, 
giving different lengths of primary for different interruptors. 
With these inductors large capacities can be charged in a 
short time. The interruptor is of the '*Wehnelt" elec- 
trolytie type. This electrolytic break, brought out in 
1899, employs for one electrode а lead plate immersed 
in dilute acid, and a platinum wire passiog through 
the bottom of a porcelain tube for the other. In 
a circuit containing inductance the current passes inter- 
mittently from the platinum to the lead, the interruptions 
being very rapid, as high as several thousand per second 
in some cases, and being to some extent variable, depending 
on the amount of protrusion of the platinum wire. It has 
been found to work best at a potential difference of 60 to 
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Fic. 64. 


80 volts, and gives usually from 100 to 2,000 interruptions 
per second. The interruptions are not, however, under 
such exact control as in some of the other breaks already 
referred to. In the form shown the upper part of the 
platinum pole above the surface of the liquid is also 
protected from acid vapours by the porcelain tube. A 
peculiar form of Morse key is necessary to take the heavy 
currents—as much as 50 amperes. А magnetic blow-out 
is fitted, which quickly extinguishes the spark. The 
Leyden jar capacities are of elongated cylindrical form. 
To provide a capacity to balance the aerial in the secondary 
wire of the transmitter, round-ended cylinders are employed, 
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Two of these are shown suspended above the apparatus in 
Fig. 64, where the inductor with three projecting terminals 
is seen to the left, with the Leyden jar capacities in front 
of it, and the transformer, M, already referred to, in front 
of that again. The interrupter is distinguishable (in the 
centre) by the peculiar inclined hoop with which it is sur- 
rounded, the remaining apparatus being the Morse key, eto. 


Ва. 65,--Recelving Apparatus. 


The receiving apparatus is shown separately in Fig. 65, 
the coherer consisting of an ebonite tube containing 
hardened steel particles of a uniform size between 
two polished steel electrodes. It is known that а 
coherer becomes magnetic by use, and whilst this to a 
certain extent aids the coberer in the performance of its 
functions, too much magnetisation renders it unreliable. 
To obtain the requisite amount of magnetisation, and to 
render the coherer adjustable as to sensitiveness, & per- 


manent ring magnet is fitted to it. Where a record is not 
wanted, where syntonising is not of importance, and for 
great distances, a telephone receiver with microphonic 
attachment is employed. The microphone consists of a 
steel disc pressed against a carbon or steel point. By 
means of a screw the pressure of the disc on the point, 
and hence the sensitiveness of the receiver, can be varied 
at will. The microphone telephone and dry cell are shown 
in Fig. 66. A view of the installation in one of the 
principal stations in Berlin fitted up with the apparatus 
of this system is shown in Fig. 67. 

Wireless telegraphy is destined to play a very important 


part in modern warfare, and the field equipment shown in 
Figs. 68 and 69 is interesting in this 


regard as showing 
what is being done in the German army. 


1 N 
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Fia. 67.—Braun-Siemens and Halske 8 Interior of the Hochbahn 
Station, lin. 
. The New Wave Meter (Arco-Rendal System).— Early in the 
bistory of wireless experiments inventors set to work to 
improve the effects due to electric waves, using the well. 
known laws of electric resonance. But new difficulties 


Fic. 69. German Army Wireless Field Equipment.—Detachment on the March. 


accompanied the new improvements, definite dimensions 
aud dispositions were necessary to suit each wave-length. 
Hence the difficulty of tuning, say, a dozen stations so as 
to properly respond to the same wave-length, though their 
installations may be quite different. The wave-meter, 
therefore, becomes a necessity. 
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The principle of this apparatus consists in establishing 
a normal open or closed system, in which the inductance 
and capacity are both variable. The variations are indicated 
оп a scale, and the scale may be calibrated to directly 
indicate lengths of waves. The simplest form consists of a 
coil covered with one layer of wire. The number of turns 
put in circuit can be easily regulated by a slider, which 
allows the short-circuit of a certain number of turns, The 
е was initiated by Count Arco and developed by 

т. Rendal. The apparatus is attached to the system to 
be indicated, and the number of windings put in circuit 
changed until the coil comes into resonance, which is 
recognised by observing the maximum rise of potential at 
the terminals of the coil, which in turn may be measured 
by the length of spark obtainable. The number of turns 
in circuit being noted, the wave length is found from a 
curve. This apparatus, though simple, is not exact enough 
for up-to-date technical work. 

The precision of a measuring operation depends essentially 
проз the damping conditions as well of the wave meter as 
of the oscillating circuit to be indicated. The measuring 
coil shows leas damping than a long conductor, because it 
emits less of its oscillating energy, but more than a closed 
circuit. The closed circuit form of the ишо was 
originated by Herr Dónitz and Dr. Franke, and is patented 
by the Braun, Siemens, and Halske Company. A closed 
circuit has a very definite time period, as.already noticed, 
this time period being defined by the inductance and 
capacity of the circuit. By modifying one or other of 
these the electric oscillations of the circuit, and through it 
the wave length in that circuit can be altered. In the coil 
apparatus the resonance was determined by observing the 
highest potential, as shown by the spark length. In the 
closed circuit apparatus, however, resonance is recognised 
by observing the current intensity by means of a hot- 
wire ampere meter. The circuit is composed of an induct- 
ance and a plate condenser, the latter being adjustable. 
It is composed of two series of metallic half-round plates 
equidistant from each other, one of the series being fixed, 
the other movable round a spindle. If the spindle is turned, 
the movable plates come into the spaces between the fixed 
ones, The half circle described by the handle which turns 
the plates is divided into ом By putting the handle 
to, say, 160deg., a capacity is obtained four times as large 
as that when the handle is at 40deg. Thus by variation 
of the capacity only, it is possible to obtain a range from 
A. to 2A. The inductance can also be altered, three coils 
аге added to every apparatus, so that the ratio between the 
inductances may be as }':1:4. To every one of these 
coils а special scale is fixed, from which the wave length 
can be read directly, for lengths varying between 140m. 
and 1,120m. (460ft. and 3,674ft.). In using the apparatus 
it is placed near the circuit to be indicated, in such a 
way that the field of the latter excites the coil of the 
wave-meter inductively. Having chosen the most suitable 
of the three coils, the capacity is varied till the ampere- 
meter shows maximum current. The wave-meter is then 
in perfect resonance with the circuit under examination. 
From the scale the wave-length is read directly. By 
shifting the handle to the left or right of the resonance 
оа. it is possible to form an idea of the clearness or 

mping of the wave by observing whether the current 
changes rapidly or slowly. To permit the measurement of 
the natural oscillations of a simple aerial, auxiliary coils are 
added. Accuracy within 1 or 13 per cent. is obtainable, 
and the instrumént is portable and convenient. These 
particulars have been kindly furnished by the Gesellschaft 
für drahtlose Telegraphie, Berlin. 


(To be continued.) 


VOLTAGE DROP IN THREE-PHASE SYSTEMS. 
BY W. W. WOOD. 


A quick and practical method of calculating the voltage 
drop in three-phase conductors is seldom given in articles 
on three-phase work, most writers confining themselves to 
a discussion as to the relative merits of various systems 
of distribution. Such a method, however, is constantly 
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required in the preparation of estimates for power installa- 
tions where motors have to be supplied at moderate 
distances from the distributing centre. In these systems 
it is seldom to consider the capacity or inductive 
effect of the cables themselves, but what is required is a 
rule for finding the lost volts and power with any given 
current density in the conductors. 

For continuous currents the want has been long supplied 
by the well-known approximate law that five volts are lost 
per 100 yards of transmission (200 yards single conductor) 
with a current density of 1,000 amperes per square inch. 
This aleo gives the percentage loss of power in transmission, 


which is the ratio ot volts 


voltage of supp! 

A law of similar form for three-phase work is the easiest 
both to remember and apply, and can be readily deduced 
from first principles as follows. Considering the case of a 
balanced three-phase system, 

Let R ohms be the resistance of each lead ; 

Let C amperes be the current in each lead ; 

Then the loss per conductor = C? R. 

The total loss = loss in three conductors = 5 С? R. 

Now, the power input to the line - С. У, cos $ ./3, 
where V, = voltage of supply, cos ¢ = power factor, or 
cosine of angle of of current behind voltage; also if 
V, =the voltage at the distant end of the line, the power 
output С V, cos ф ./3. 

(Note.—V, and V, are the virtual volts measured 
between any two conductors. C the virtual amperes per 
conductor.) 

Now, since the power input = power output + the loss in 
transmission, we get the equation 


C vi cos $ V3 =CV, cos $ V3 +3C°R 
С cos $ V3 (VI - V.) -8 C! R 
CR3 CR 
C oo Y o 
When cos $ = approximately ‘87, the expression 


CRV3 2 CR, 
cos ф 


which is the voltage drop which there would be on а 
similar oontinuous- current system. 

We thus get the rule that with a power factor of 
approximately 87 per cent., 5 volts are lost per 100 yards 
of transmission (three-core) when the current density in 
the conductors is 1,000 amperes per square inch.” It is, 
moreover, obvious from the above expression that the loss 
is inversely proportional to the power factor, and directly 
proportional to the current density; thus, with power 
factor of 1, the drop = 4:55 volts per 100 yards of trans- 
mission, density 1,000 amperes per square inch. At 500 
amperes density the lost volts would be halved. 

he percentage loss of power (or with direct currents) 
lost volts 100 


volts of supply i 
This is proved as follows : 


Lost volts = V, - У, = 


is simply 


watta lost x 100 
watts input 
B SCR 
C V, cos V5 
CR J3 
„ 
Vi сов ф 
CR J3 
cos ф 
B ou 1 
V; x 100 


= lost: volts x 100. 


volts of supply 


Percentage loss of power = 


x 100 


100 


The above rule is equally applicable whether the system 
is star or mesh connected, since only the current per line 
conductor ard voltage between these conductors has been 
considered, 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Ninth Annual Convention. 


On Thursday the convention was resumed at Nottingbam, 
where the Mayor (Councillor A. PAGE, J.P.) extended a 
warm welcome to the members. Alderman Sir JOHN 
TURNEY, the chairman of the Electric Lighting Committee, 
also welcomed the association to Nottingham. He said 
that & good deal was made of the exceedingly cheap 
supplies of electrical energy given from Corporation station, 
but he was not quite sure that it might not be a good 
policy to slightly increase the selling price and to make 
more profit. 

Mr. WILMSHURST thanked the two previous speakers on 
behalf of the association for their kind welcome. Notting- 
ham was to be congratulated on the unbroken continuity 
of the management of its electrical undertakings. The 
gentlemen in charge of these were highly esteemed by the 
members of the association, and he knew of no municipal 
undertaking more remarkable for reliable, economical, and 
excellent management than the electrical department of 
the city of Nottingham. 

Mr. S. L. PEARCE then read his paper on “Polyphase 
Sub-Stations,” the opening portion of which appeared in 
our last issue. 


Polyphase Sub-Stations: Their Equipment and 
Working. 
BY S, L. PEARCE, CHIEF ELECTRICAL ENGINEER, MANCHESTER. 
(Continued from page 68.) 


Fig. 4 show another typical general arrangement for a 
large capacity rotary sub-station, very similar to the foregoing. 


r1 
Е. 


The main high-tension bus bars are, however, placed below 
ground floor, single three-phase transformers are employed, and 
the cooling of the latter is effected by means of a separately 
driven blower set. Reactance coils are used in conjunction 
with the rotarles for traction purposes to obtain the compound- 
ing effect ; these reactance coils would be replaced by induction 
regulators (which enable the impressed E.M.F. on the rotary 
alip-rings, and consequently the direct-current voltage, to be 
varied at will), if the machines were used for lighting purposes. 
The low-tension switchgear is similar in all respects to that of 
an ordinary direct-current station. In the case of a purely 
traction system the switchboard proper would only contain one 
pole, the remaining switches and bus bars being placed in the 
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vicinity of the machines themselves in the same way that 
equaliser switches and bars are now placed in many large direct- 
current traction stations. The negative pole of the rotary being 
directly connected to the negative bar and earth without intro- 
ducing any switch, the secondary of the transformer is per- 
manently earthed through the machine, and forms a saf 

in case the high-tenslon winding of the transformer should 
break down on the secondary. This аттап 
simplifies the switchgear, as the equaliser switch is mounted on 
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the rotary itself, the equaliser bar and negative bar being placed 
in a pit close below the rotaries, leaving only the positive single- 
pole switch and 'bus bar to be placed behind the switchboard 
proper. It is preferable that the high-tension transformers in 
sub-stations of this type should be placed in the same room as 
the rotary converters themselves. The great advantage of having 
them continually under observation, in the author's opinion, 
outwelghs the argument that the safest position for the high- 
tension apparatus of this nature is under lock and key. It is 
quite possible for a serious fire to start without tho fact being 
known when the transformers are contained in a separate 
compartment, whereas when they are readily seen, they can 
be cut off from the line on the slightest indication of a fault. 


ment very much 
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Fig. 5 show the general lay-out of one of the sub- stations for 
the 55 and Southport line of the Lancashire and York- 
shire way Company, the equipment consists of four 600-kw. 
six-phase rotaries operating at 25 cycles, and producing direct 
current at 600 to volts. Three single-phase transformers of 
200 kw. capacity connected up in mesh are employed for 
each unit. They are of the air blast cooled type, the rotaries 
are arranged down one side of the bnilding, with the correspond- 
ing static transformers down the other side—the switchboard 
being situated at one end. The high and low tension switch- 
boards are placed together in one long line. Beneath the high- 
tension portion of the gallery is a fireproof chamber, in which 
the oil switches and other high-tension gear are placed, the 
whole being worked mechanically by operating levers from the 
panels above. All instruments are low tension, being worked 
through transformers. 

Examples of Motor Generator Equipments.—Figs. 6 and 7 
show two typical equipments for the sub-stationa of the Man- 
chester Corporation. The Polygon is one of 10 atations, the 
general design in each case being the same, although the size 
and arrangement are modified to suit local conditions. The 
building is divided into two bays, the larger containing at the 
one end the traction motor generators, also the separate high 
aud low tension switchboards. At the other end are placed 
similarly the lighting motor generators and balancing 


sets, and the corresponding high and low tension switch- 
boards. In the second bay provision is made for extension 
sets. Each traction set consists of a syachronous motor 
operating direct at 6,500 volts, and coupled to a 220-kw. 
continuous current compound wound generator, the exciting 
current for the motor field being obtained from an exciter 
mounted on an extension of the shaft, or as an alternative from 
the lighting bus bars. Each lighting set similarly consists of a 
synchronous motor direct coupled to a 220-kw. continuous- 
current shunt-wound generator to give 420 to 430 volts across 
the outers of a three-wire system, and they are also so arranged 
as to give 210 volts on either side of the middle wire. The 
exciting current for the motor is taken from the terminals of 
the low-tension generator, or as an alternative from the lighting 
bus bars. The balancing sets, one of which is provided in each 
sub-station, consist of a 125-kw. three-phase induction motor 
direct coupled to two 52-kw. continuous-current shunt-wound 
generators, placed one at each end of the motor shaft, supply- 
ing current at about 205 volts, as balancers on the lighting 
system, or for starting or exciting the traction motor-generators. 
Two high-tension switchboards are placed on galleries, one at 
each end of the main bay, and two low-tension switchboards are 
laced on gallerles along the front side of the main bay, both 

ing used for traction and lighting respectively. The high- 
tension boards are arranged in three tiers. On the lower or 
basement level are placed the sealing and dividing boxes, into 
which аге brought the high-tension feeders from the power 
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station, the spark-gaps, feeder and motor duplex fuses, field- 
regulating resistances, liquid starters, and stator transformers 
for the induction motors. On the main platform are placed the 
switch panels with all the necessary instruments. The third or 
upper gallery carries the duplicate high-tension 'bus bars and 
selector switches. Means are provided for interconnecting the 
'bus bars of the two boards, so that traction sets can be run 
from lighting feeders and vice versá. The low-tenslon boards 
are arranged in two tiers, the various resistances and starters 
being placed on the basement level, but, as in the case of the 
high-tension boards, they are operated from the main gallery. 
The high-tension cable work in the station is almost entirely 
three-core, armoured throughout, cleated to the floor, and run 
in earthenware pipes through the beds where necessary, suit- 
able tail-end boxes being provided at the terminals. 
The second type of sub-station is represented by ‘‘ Oldham- 
road," which is typical of the second 10 stations. "With the 
exception of two, all are arranged for both lighting and traction. 
Each station is arranged in one bay, with the high-tension switch- 
boards on one tide and the low-tension on the opposite side, 
the machines being placed in psirs down the centre, provision 
being left at one end for considerable extensions. The equip- 
ment, consisting of synchronous and induction-motor gene- 
rators, ів very similar to the previous type, their outputs 
varying from 250 kw. to 104 kw. The low-tension generators 
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Рів. 6.—Interior of a Sub-Station, Lancashire and Yorkshire Railway Company. 


of each set are, however, compound wound, and are, therefore, 
available for either lighting or tractiou purposes. A saving in 
spare plant and space is thereby affected, as against the use of 
separate sets for each purpose. The main switchboards are 
pee on galleries 9ft. above floor level, The -high-tension 

oard controls the incoming and outgoing feeders and the 
synchronous motors, and is provided with two sets of 'bus bars, 
to which the lighting and traction feeders are respectively con- 
nected. But as each motor is provided with a change-over 
switch, and can therefore be run off either set of bars, the 
arrangement is practically equivalent to a duplicate set." 
Frequently lighting and traction sets are run off the same 'bus 
bars, and the varying load of the latter has not been found to 
interfere with a steady voltage being obtained from the former. 
This would appear to raise the question as to whether separate 
lighting and traction 'bus bars are really a necessity. Under 
the main gallery and on the floor level are placed the various 
resistances, starters, and feeder chargers, the latter consisting 
of three separate water tanks, forming a non-inductive realst 
ance. This arrangement has been found preferable in every 
way to the choking coil or separate motor-generator type. 
A cable subway runs the whole length of the building 
on each side, and receives the hlgh and low tension cables as 
they come in from the streets, and also carries the machine 
leads. The latter are single conductor cables throughout, 
стати through Doulton ducts between the machines and the 
subways. 
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Static Transformer Equipments (Beyer Peaoock's) —Fig. 8 


shows the general arrangement and diagram of connections of a 


groups of 180 kw. each. The ratio of voltage is 6,500-220. 
They are of the natural ventilation type. The switchboard is 
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FIG, 6.— Manchester Corporation Electricity Works — Polygon Sub-Station. 
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sub-station recently equipped for Beyer, Peacock, and Co., | of the multi- frame order, and has panels controlling the two 
Gorton, Manchester. The transformers are of 60 kw. capacity, | high-tension feeders, two high-tension transformer panels, and 
six of these being banked together in mesh to form two ! two low-tension distributing panels. The current is metered 
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on the primary side of the transformers, and a recorder is fixed 
on the low-tenslon panels reading direct in horse-powers. Pro- 
vision is made for extension, the above instalment representing 
rather more than one-third of the capacity of the works. The 
efficiency of the transformers has been guaranteed for 98:5 ре 
cent. at full load, with a drop of not more than 4 per cent. when 
working on any power factor. 


WORKING oF SuB-STATIONS.—STARTING Ur. 


(a) Rotary Converters.—There are three possible ways of 
starting up a rotary converter : (1) From the alternating-current 
side by switching it straight on to thesupply lines. This method 
was adopted and as far as the author knows is still in vogue on 
the Central London Railway system, and on the Liverpool and 
Southport line, in the case of the first rotary to be started up 
each day. It is necessary to have a field-splitting switch in order 
that the shunt winding may be opened before starting, other- 
wise they would break down owing to the excessive E.M.F. 
induced at the moment of closicg the alternating-current main 
switch. Further, if the rotary be compound-wound, the series 
field windings must be open-circuited. All switches on the 
direct-current side must be left open before switching the rotary 
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FIG. 7.—Mauchester Corporation Electricity Works Oldham Road Sub-Station, 


on to the line. By reason of the hysteresis lag in the poles, 
and in a lesser degree due to the eddy currents set up, the 
rotary will start as soon as the alternating-current switch is 
closed, and will immediately run up to synchronous speed. As 
soon as synchronism is attained, the field-splitting switch and 
direct-current field switch can be closed. With self-exciting 
sets care must be taken to see that the latter is closed as the 
machine is building up on the right polarity, which can be done 
by closely observing the direct-current voltmeter. If this is 
not done, the polarity on the direct-current side of the rotary 
will be reversed. The rotary will now be running in synchronism 
with the main generators, and can be paralleled on the low- 
tension 'bus bars in the usual way. Although this method 
may be unavoidable in some cases, it has serious disadvan- 
tages, chiefly on account of the large currenv at low power 
factor which it draws from the supply lines, and the 
possibility of the rotary building up on the wrong polarity. 
For traction work this method may be employed, but not for 
lighting purposes. (2) Starting up from the direct-current side 
is a far simpler operation, and presents no difficulties of opera- 
tion, and can usually be followed in most instances where a 
supply of direct current in the sub-station is available. In the 
case of the Central London Railway this method was always 


adopted for all sets after the first. 
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For lighting systems the 
starting current required for large units might oocasion a heavy 
drop on the distributing mains, and it will become necessary 
either to provide an induction motor-generator set to supply 
the necessary direct current, or, better still, the following third 
method may be usefully employed. (3) This consists in eoupling 
on to an extension of the rotary shaft a small three-phase, low- 
pressure induction motor, the capacity of which should be 
approximately one-tenth of the full load output of the rotary. 
By means of this starting motor the whole set may be brought 
up to synchronous speed, the altetnating-current and direct- 
current fields adj usted, and then synchronising the alternatiog. 
current side of the rotary on to the line, afterwards cutting out 
ths starting auxiliary unir. 

(b) The starting up of synchronous motor sets presents no 
difficulties, and is usually from the direct-current 'bus bars, and 
synchronising on the alternating-current side in the usual 
manner. It is, however, absolutely necessary that provision be 
made in every sub-station for the plant to be started up from 
the alternatiog-current side in the event of & possible shut-down 
of the lighting or traction systems. Such means are to hand in 
the employment of induction motor sete, which in lighting sub- 
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stations are frequently coupled up to the balancers. Their 
value in this respect forms an additional reason, in addition to 
those previously set forth, why а combination of induction and 
synchronous motor sets is desirable. If battery power is avail- 
able this will provide the alternative direct-current supply, but 
lt rarely happens that battery stations and polyphase sub-stations 
are combined. | i 

(c) A method of starting up applicable to both rotaries and 
synchronous motor-generators is shown in Fig. 9, and is a 
slight modification of the first method described for the starting 
up of the former. The compensator shown reduces the primary 
voltage to one half. The double-throw oil-switch, which is 
fitted with an overload device, is thrown down on to the bottom 
contacts. Half voltage is thus impressed on the rotary or 
synchronous motor, and the field switch being left open, the 
machine runs up on an induced field. When full speed is 
attained, and the field built up in the right direction, the field 
switch is closed, the oil switch is thrown over on to the top 
contacts—+.e., on to the full-voltage bars—and the starting high- 
tension oil switch is withdrawn. The motor-generator with 
induction motor is the simplest of all types of sub-station 
equipment to start up. With long feeders it is desirable 
that the pressure on the feeders should be applied gradually 
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to the stator of the induction motor, as any thtow-up in the 
vel due to the capacity of the feeder av the moment of 
switohing in might break down the insulation of the motor. 
A suitable d of three-phase stator starter to be used 
for the purpose is shown in Fig. 10. It consists of three ooila 
arranged in a triangle, and carefully insulated by cylinders of 
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sponding phases of the motor which is to be started up. Before 
switching in, the iron cores are lowered iuto the coil, so that on 
first switching in only a small current goes into the stator of the 
motor. The cores are then gradually raised out of the colls, 
the induotive resistance being thereby gradually lessened, and 
finally the coils are short-circuited. A water resistance or other 
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mica. Each eoll is pore with an adjustable core consisting 
of a large number of iron sheets 1-50in. thick. The three iron 
cores are attached fo a round disc, which is held by a three- 
armed cast-iron holder, through.the middle of which runs a 
e three oores can thereby be raised and 
The three coils are switched in serles with the corre- 
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suitable form of starter is inserted between the slip-rings of 
the rotor, and short-cireuited as soon as the set із up to speed, 
when the machine can be paralleled in the usual manner on the 
direct-current side. On account of the heavy rotor cables with 
large unite, it is desirable, to avoid expense, that the rotor 
starter should be placed as near the m e as possible, and a 


». 
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convenient arrangement is to operate it by means of bevel 
gearing from the front of the switchboard platform. 

Exciting.—Rotaries are invariably self-excited for obvious 
reasons. There is one strong disadvantage, however, with this 
method, consequent on the possibility of the rotary reversing 
whilst under load. This happened on two or three occasions 
on the Central London Railway system, and із a possibility to 
be reckoned with. If the rotaries are excited from the 'bus 
bars, then a battery connected across the bars becomes impera- 
tive. For бы каналы» sets employed on traction cirouits, a 
separate exciter mounted on the end of the shaft is probably 
the best method of exciting the high-tension motor fields. 
Although it occupies extra space, it provides an alternative 
method of excitation from the fighting 'bus bars where a mixed 
system is supplied. In any case it is desirable that the excita- 
tion for the traction sets should be independent of the lighting 
system, and this can best be obtained by the use of a separate 
exciter, or a method to be described later on under 
“ Balancing.” For synchronous sets on lighting networks, 
excitation from the direct-current terminals or low- on 
‘bus bars will probably be found sufficient. The author con- 
siders that the question of excitation is of importance, and 
should be well considered. 

(d) Balancing. — The effective balancing of a three-wire 
lighting network from sub-stations can be secured by the use of 
an induction motor coupled to two generators giving about half 
the pressure across the outers, the whole combination forming 
an auxillary set for the supply of direct ourrent necessary to 
start the larger synchronous units. It is, however, desirable 
that additional means of balancing should be provided, either 
by the use of double-wound armatures with the synchronous 
sets or other methods. An alternative arrangement has been 
used extensively in the Manchester sub-stations, and emanates 


METHOD OF STARTING UP SYNCHRONOUS MOTORS 


FROM AC. Siot 


ba rt VOLTAGE det ae: ‚отоу  OO0UBLE Tae On SWITCH 
3as JTANOING On S$veiT CO 


c COMPLNSATOR °з 


Fic. 9. 


TES 5YMGHRONMOUS MOTOR 


мА ler Tack Bus BARS 


am 


from the Allgemeine Company. This apparatus is essentially 
a choking coil, the ends of which are connected up by means 
of two slip-rings to the armature of the continuous-current 
dynamo. The slip-rings are connected up to the armature at 
such points that a normai alternating current at the frequency 
corresponding to the number of pole-pieces and the revolutions 
is circulating in the equaliser. e middle wire of the system 
is connected up to the middle point of the choking сой. If the 
load on each side of the two net halves is unequal, the overload 
on one will pass through the middle wire into the respective 
side of the equaliser, and through the slip-ring belonging to it 
back into the armature. This method also provides another 
supply for exciting current, and if all the synchronous plant 
in each sub-station is so arranged, it is evident that each set will 
be self-excited. An out-of-balance current up to 25 per cent. 
can be dealt with under this arrangement without the difference 
in voltage exceeding 2J per cent. ef the mean voltage. 

(e) Hunting.—To ensure satisfactory parallel running and 
immunity from what is known as hunting, it is necessary 
that every detail of the system should be very carefully con- 
sidered. Troubles from source are almost entirely associated 
with rotary equipments. If the frequency of the supply system 
be not uniform—that is, if the variations in the velocity of the 
main generators during one revolution exceed a definite and 
certain limit—the rotary converters tend to follow, and vary in 
acoordance with the power-house generators. If these varia- 
tions occur rapidly, it is impossible for the converters to keep 
in step, and hunting ensues. But this trouble can be set 
up independently of the power-house engines. Oscillations 
may be set up from a varlety of causes within the rotaries them- 
selves, which if not checked will spread over the whole system. 
It is necessary, therefore, in the first place, to provide suitably 
but not too well-governed engines in the power-house; and 


secondly, to attach special devices to the rotaries themselves to 


check any oscillations that may be set up. For this 
*damping coils” are used, which y take the form of 
between the pole 


copper з which bridge over the space 
tips. ө eddy currents produced in the latter tend to restrain 


or counteract the distortion of the magnetic field due to the 
armature oscillations. "This tendency to instability of rotaries, 
however inappreciable for traction work, has, in this country at 
any rate in the past, placed them at а disadvantage for lighting 
work. With synchronous maohines the author has never 
experienoed any trouble from this souroe, and given suitable 
engines at the power-house, there should be no possibility of 
hunting. The armature reaction of the high-tension motor is 
considerable, the fields being exoited at a constant pressure, 
and independent of the feeder pressure. 

(f) Synchrontsing.—It is of greater importance that the 
machine should be as nearly as possible in phase than at the 
same voltage. A synchroniser so arranged as to indicate the 
relative speeds of the 5 machine and those already 
on the load will be found a useful and time-saving device, and 
may be combined with the ordinary method of voltmeter and 
lamps. By the adoption of this type of synchroniser the 
machine can be synchronised in the shortest possible time, and 
with the smallest interchange of current between the various 
machines. 

) General Conclusions. —It may be said at once that the 
majority of sub-stations are required for one or other of the 


following purposes : (1) traction system ; (2) mixed lighting and 
traction systems ; (3) direct-current lighting and power systems. 
For the first of these very strong reasons must exist if the 
claims of the rotory converter operating at 25 cyoles are over. 
looked. "They are at least 5 per cent. more efficlent than either 
of the other equipments, their ability to stand considerable 
overloads, and the high power factor at which they can be 
operated, outweigh the disadvantages pointed out in the earlier 
part of this paper. For the second of the above purposes 
lighting considerations will probably settle the type of equip- 
ment, and for this synchronous motor-generators operating 
at 50 cycles appear to best fulfil the majority of conditions 
required—viz., ease of regulation of direct-current pressure, 
satisfactory parallel running, little or no variations in pressure— 
in short, they are not во sensitive as rotaries, and they can also be 
worked at an equally high power factor. It is possible that the 
disadvantages of the rotary are sometimes exaggerated. Their 
large use in the States and increasing use in this country point 
to the fact that under special circumstances their adoption may 
be deemed warranted. The third class is the one in which, 
perhaps, most difficulty will be experienced in deciding on the 
respective merits of synchronous v. induction motors. As 
mentioned before, the drawback to the latter is the fact that 
the current is always а lagging current, and the smaller sizes 
have a relatively low power factor. There is also a gain of 1 to 
2 per cent. in efficiency in favour of the synchronous type, to 
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balance whioh may be placed the extra complications in switch- 
gear. For units of 500 kw. and over the author considers that 
elther type might be usefully employed, the inoreased cost of 
the induction type being balanced by the increased cost of 
switchgear with the synchronous For units of lees than 
the above output a combination of both types has worked with 
advantage, the leading currents of the one compensating for the 
lagging currenta of the other, while the induction motors pro- 
vide the necessary means of starting up the sub-station from 
the high-tension side in the event of failure on the direct- 
current side of the system. 

In conclusion, the author would take this opportunity of 
expressing his thanks to those representatives of the British 
Thomson-Houston Company, the British Westinghouse Com- 

у, the Electrica] Company, and Dick, Kerr, and Co. who 
ve kindly placed data at his disposal. 


DISCUSSION. 


Mr. RUrHVEN Murray, of Willesden, opened the dis- 
cussion, and expressed the thanks due to the author for 
treating such important subjects at great length. In such 
matters one was apt to draw conclusions from one's own 
ае and in this respect he (the speaker) proposed to 

ollow the author's example. He was surprised to see the 
old fable, that rotary converters were not satisfactory, was 
still quoted. He had used them at Willesden on the electric 
lighting circuit for the last 12 months without the slightest 
trouble. There might be cases in which the two-phase 
n was advantageous, but it lowered the output of 

e rotary converters. Не had found it advantageous to 
connect up the primary windings of the transformers on the 
mesh system and the secondary windings as a star. He then 
obtained any regulation required by meansof cutting in or out 
coils in the secondary windings. With respect to the working 
of rotary converters at 50 frequency, this had been done on 
the Isle of Thanet tramways system for some years, and the 
North Metropolitan Tramways Company had adopted the 
same for their power distribution work. Working with motor- 
generators, he questioned the advisability of having 10,000- 
volt stator windings. With such a machine he did not 
think it good to start up from the high-voltage side. Mr. 
Ruthven Murray then enlarged on the advantages of the 
induction motors, and held that the power factor of these 
was not so disadvantageous as some people held. He 
pointed out that the tables of cost of the various equip- 
ments and the curves of these costs did not agree. He 
called attention to the importance of the most careful 
designing of the wiring in high- tension sub-stations, and 
held that, with the exception of the cable insulation, no 
combustible material should be used at all. 

Mr. S. Z. Dx FERRANTI said that the impression left on 
him by the paper was that there were too many complicated 
details in the systems described for them to be adopted as 
standard practice. There was, he feared, a great tendency 
to adopt complicated arrangements and to introduce instru- 
ments to give readings which frequently were of little use. 
If equal facilities could be arranged for checking the boiler- 
room staff, considerable economies might be effected. He, 
as they knew, believed that the single-phase system would 
survive as the most fit. If they compared an electric light 
station to а gasworks, they would be struck by the sim- 
plicity of the latter; and in the competition for giving 
cheap power, simplicity and low first cost must be studied. 
Since his remarks on the same lines at Huddersfield, four 
years ago, there had been many advances made in the 
design of single-phase motors—they were now being used 
even for railway work on a commercial scale. As regards 
converters, he thought the mercury lamp type might be the 
final form. 

Mr. С. H. WonbiNGHAM, of the Admiralty, also referred 
to the prejudice which existed against rotary converters. 
Against this, however, it must be remembered that they 
were on an average 5 per cent. more efficient than other 
machinery for converting three-phase current into direct 
current. The author showed also that their cost per 
kilowatt was опу £3°8 as against 25:5 for tho motor- 
generators. As regards the frequency, he thought a good 
many шесе this queen in the wrong direction. 
They ought first to decide on the equipment to be used, 
and then fix the frequency to suit their requirements. He 
would like to ask the author if he found the connec- 
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tion of the centre of the star of the three-phase system on 
to the zero wire of the three-wire system had any dis- 
advantages. As regards transformers, he was surprised to 
see a great difference between the cost of a three-phase 
transformer and of three single-phase transformers to give 
the same output. He doubted the advisability of connect- 
ing heavy feeders direct on to 'bus bars without the inter- 
position of either fuses or circuit breakers. 

Mr. HIGHFIELD, of the Metropolitan Electrical Supply 
Company, remarked that, as regards atandard frequency, 
it was a pity the Standardising Committee had not got to 
work years ago. They had decided to recommend 50 and 
25 as the standard. At Newcastle-on-Tyne the power 
company had adopted 40, and his own company used 60. 
He thought that reliability should be considered much 
more than the efficiency. They found, for instance, if the 
lights went out even for a few minutes in an ares where 
there was a competing supply, a certain number of con- 
sumers changed over. In the same way, in such an area, 
if consumers demanded a direct-current supply, it must 
be given, and he found they could get 4d. per unit more 
for the direct current. They could, however, give the 
alternate-current supply more economically, and did 80 
where there was no competition. 

Mr. A. E. HADLEY, of the Electrical Company, said that 
a flexible system was wanted. By adopting 50 frequency 
they had a larger number of manufacturers to draw their 
supplies of standard machinery from. He thought, how- 
ever, that this frequency gave more trouble with the 
rotaries than a lower one. One point against the motor- 
generators with asynchronous motors was the noise which 
they made. 

Mr. J. H. Riper, of the London County Council, advo- 
eated-the induction type of motor for motor-generators as 
being more simple and reliable. These motors would not 
give trouble owing to a short-circuit, as did rotary converters. 
In transmitting three-phase current to be used as direct 
current, they should make the link between the two as 
strong as possible. With rotary converters, a slight hitch 
in, the generating station or a short-circuit on the mains 
lasting only a few seconds might shut down the whole 
system. In starting up again, all the low-tension mains at 
the sub stations had to be disconnected, and he found that 
it took about 10 minutes to get the cars started up again on 
the London County Council system. He believed in replacing 
fuses with automatic oil-break switches arranged to goat over- 
loads. He did not see why the author advocated earthing the 
centre of thestar through a resistance—his machines would 
well stand a short-circuit current without any damage. He 
thought that the synchronoscope for paralleliug alternators 
had removed all trouble which existed in this work. As 
regards cables, he advocated specifying for 12,500-volt 
cables for a working pressure of 10000 volts. The extra 
insulation did not cost much, and it guarded against break- 
down. He had never found the rise of voltage when 
switching on to exceed twice the normal voltage, and the 
cables with the above proportion would well stand this. 

Mr. S. L. PEARCE, in reply, said that there was only 
limited experience with the use of rotary converters for 
lighting cireuits—there was, he thought, with a frequency 
of 50 a tendency to instability. There was no difficulty in 
putting the full pressure of the high-voltage supply direct on 
to the stators. The curves of cost were correct for the 
various equipments, and these did not agree with the table 
because transformers had been left out of the latter. In 
reply to Mr. Wordiogham, the connection of the zero wire 
of the three-wire system on to the centre of the star was 
good. They also coupled together the electric lighting and 
electric traction omnibus bars with success. The noise of 
the induction motors was most objectionable, and they 
were unable to use 50 per cent. of their motor-generators 
for this reason, as the neighbours objected. He did not 
agree with Mr. Rider as to the duration of a shut-down if 
the machine got out of step. They could get their station 
running in three minutes, and all their sub;stations started 
up again within seven or eight minutes of the stop. He 
called attention to the over-all efficiency of from 
75 to 76 per cent. between the generating station and a 
consumer. 

The following paper was then read. 
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Some Notes on the Bristol Electricity Works Fire. 


BY Н. FARADAY PROCTOR, OITY ELECTRICAL ENGINEER, 
BRISTOL. 


Having been asked by your council to introduce to this meet- 
ing the question of the Bristol fire, the author does во with the 
view of affording an opening for considering the possibilities of 
electricity works fires in general and the Bristol fire in particular. 
Since so much has been published in the technical Press and 
elsewhere, there is little or no scope for originality in the 
following notes, which at best must be looked upon as a bald 
statement of facts, but which a few months ago in the hands 
of an artistic story-teller would have been converted into 
interesting and sensational matter. A fire occurred at the 
Temple Back eleotricity works belonging to the Corporation 
of Bristol at 5.15 on Wednesday evening, Dec. 23, 1903, 
resulting in the destruction of the 2,000-volt high-tension 
“ Ferranti” switchgear, and damage to portions of the roof 
and windows of the engine-room. The machine switchboard, 
wattmeter switchboard, trunk feeders from the Avonbank 
electricity works, and the whole of the 44 feeder panels were 
destroyed, as well as all the cables leading up to tham from 
underground. | 

It msy be well to remind you that at Bristol there are two 
enerating stations—viz., Temple Back (the old), and Avonbank 

(the new). The Temple Back station, occupying the more 
central position, is at present used as the distributing centre 
for the whole of the high-tension energy, the current from 
Avonbank being delivered to Temple Back through six ‘30 square 
inch, two-conductor, concentric, paper-insulated, lead and steel- 
tape armoured cables, and from Temple Back the energy is 
delivered by similar feeder cables (of varying sections) (-1 square 
inch to ‘05 square inch) through 44 feeder panels to about 
60 transformer sub-stations in different localities. The only 
generators that need be considered in connection with this 
matter are the four 750-kw. to 1,000-kw. steam alternators at 
Avonbank, all of which were running at about two-thirds of 
normal full load, and two 400-kw. steam alternators, which were 
running (at two-thirds of full load) at Temple Back in parallel 
with the foregoing, the total alternating-current load being 
2,700 kw. The remaining plant, whether alternating or direct 
current, does not affect the subject under consideration. The 
voltage at the generating station at the time was 2,500, and the 
periodicity 95 ~~ per second. 

There were present at the Temple Back works at the time 
of the outbreak Mr. H. H. Couzens (deputy city electrical engi- 
neer), the stations' superintendent, mains superintendent, and 
others, and on the switchboard gallery two charge engineers, an 
Improver, and a switchboard boy. The seat of the trouble was 

‚ evidently in the panels of the two alternators running at Temple 

Back (Nos. 8 and 10). A considerable arc started on these, and 
it is reported that some seconds elapsed before the fuse pots 
burst and scattered oil, which immediately caught fire, and in 
turn caused all the other fuse pots to crack and let their oil run 
out. Tbe handles of the machine and trunk main switches 
were burnt во rapidly that they could not have been operated 
even could they have been approached. The flames from the 
burning oll shot up to the roof 20ft. above the switchboard 
floor, and the matchboarding on which the slates rested was 
soon ablaze. Curiously, the amperes output only increased 
‘by about 200 for the first two or three minutes ; hence the 
plant at Avonbank was kept running until after the lapse of 
about eight (?) minutes, when the load having increased by 
about 800 amperes some of the trunk main fuses at Avon- 
bank gave way, and the station was then shut down. 
The damage done by fire may be said to have been limited to 
the high-tension Ferranti switchboards, one of the arc lighting 
boards, the connecting cables from the switchboards to the 
machines, and from the switchboards to the mains in the 
streets ; and also, as far as the building is concerned, to damage 
to the roof, teak window frames, and a portion of the switch- 
board gallery. А slight amount of damage was also done to the 
stone window sills and glazed brickwork. The total amount of 
the claim paid by the insurance company was £8,225. 

The remains of the old board were very carefully examined, 
and several consultations have been held to endeavour to 
ascertain the source of the breskdown, but there is not sufticient 
evidence to point conclusively to special features constituting 
the primary cause. It is most improbable that a fault on the 
external system is to blame, sinca all of the trunk mains and 
feeders were protected by fuses, and some minutes after the 
arc was formed, the ammeters registering the entire output from 
the Temple Back works were examined and showed a normal 
current. After the fire it was found that one of the trunk 
mains, that remained loaded to the last, had fused for a length 
of about ог. to 4ft. in the ground outside the Temple Back 
works, but as the arc had apparently sufficient resistance to 
keep the current within the limits of the fuses at the Avonbank 
end, these did nut operate. The fuses at the Temple Back end 
of this trunk main were not situated where the arcing com- 
menced, and could not, therefore, have been the cause of 


the same. This cable is 5 square inch section two-wire 
concentric, paper - insulated, lead - sheathed, and steel - tape 
armoured, and was provided with fuses at each end, and 
probably carried nearly 1,000 amperes before Avonbank 
was shut down. It would appear that the origin of 
the trouble is to be found from amongst the following: 
Firstly, by leakage from the metal work of the board 
e charged at high pressure over the,surface of the insulators 
and alate to earth, or, in other words, to the other pole of 
the board, in which case it is further possible that this may 
have been in à measure caused by the presence of moisture or 
by а crack in one of the insulators due to the jar of operating 
the switch. Secondly, by the breakdown of one of the cable 
receivers, in which the cables from the machines to the switch - 
board are jointed up. In the event of such a fault occurring, 
however, it is most probable that, owing to the proximity of the 
two conductors, а ‘‘dead short" would have resulted, causing 
the engine to pull up, the mass of metal being too t to 
allow of the fault clearing itself, and the machine fuse would 
have operated, due to the current from otber generators. Since 
the machine in question (No. 8 alternator) did not pull up, and 
since the fault was not a dead short, as evidenced by the fact 
that the load on the Avonbank station did not run up to more 
than about 1,574 amperes—viz., say 200 amperes above the 
normal load for the time in queation—it appears that the fault 
did not originate at the cable receiver.  Thirdly, by the 
abnormal action of one of the machine fuses, the blowing of 
the fuse causing an arc and breaking the porcelain pot filled 
with oil in which the fuse is placed. 

Although some engineers who have examine i the board since 
the accident seem to favour the opinion that the improper action 
of the fuse was the first cause of the trouble, none of the 
members of the staff hold that view. "The fuses were examined 
by the engineer in charge just а few minutes before the accident, 
and their temperature was normal. There was not even a full 
load on the machines corresponding to the switch panels wherein 
the trouble commenced, and no switching operation was being 
carried out. Whilst the fault was still on and the Avon- 
bank works was still delivering energy to Temple Back, the 
stop valves of the two running machines at Temple Back were 
closed and their fields shut off although the machine switches 
were closed and could not be approached. These machines 
would thus have formed two dead shorts across the system 
unless their fuses acted, and since the machines on examination 
showed no signs of having passed excessive currents, the infer- 
ence is that these fuses acted in a proper manner and were not 
the source of trouble. It is very certain, however, that when 
once the fault commenced the whole of the cause of the spread- 
ing of the trouble was attributable to the oil used in the fuse 
holders and switches, of which there would be about 22 gallons. 
The fault was very much augmented by the fact that it was 
impossible to get the Avonbank supply cut off till after the lapse 
of a few minutes, as all private telephones were rendered useless 
by induction on the wires, and owing to the great number of 
calls from consumers, it was impossible to immediately get into 
telephonic communication over the National Telephone Com- 
pany's system. It was therefore not until the load at Avonbank 
became very exoessive that those in charge shut down the supply 
at that station. It was also impossible to get at the switches on the 
trunk mains from Avonbank owing to the conflagration, though 
what would have happened at Avonbank had the full load been 
suddenly and totally removed without explanation or warning 
is perhaps а matter for speculation; the alternators would 
probably have run out of phase, and the boilers would certainly 
have blown off steam. Whether the plant would all have 
remained in thorough order ready to take up the load as soon as 
the mains were joined across is difficult to say. Apart from 
the oil, there was a small amount of wood on the oldest portion 
of the switchboard floor, which contributed somewhat to the 
fire. All portions of the flooring, excepting that first installed, 
were formed of iron chequer plating covered with linoleum, 
and this withstood the test perfectly, the linoleum within a few 
feet of the place where the most extreme heat occurred remain- 
ing intact. The window frames are of teak, and they were 
much charred, but these in themselves did not add to the 
trouble. In the roof the slates were laid upon matchboarding, 
and this formed one of the most serious features, as the fire 
reaching this spread rapidly along а considerable length of the 
engine-room, and necessitatad the use of a great amount of water, 
this water doing a considerable amount of temporary damage to 
the electrical machinery. The cables contributed largely to the 
flames, although they were all encased in lead and further 
protected with steel armouring. The steel armouring, however, 
was served over with impregnated jute, and this getting soaked 
with oil was, of course, very inflammable. 

Iu reconstruction it has been considered desirable to avold : 
(1) The use of oil in porcelain holders. (2) The use of wood 
anywhere about the structure of the switchboard floors, unless it 
is in such form as to be proof against tire. Hardwood blocks 
set upon a concrete foundation probably form the best and safest 
description of switchboard flooring, as, whilst it is practicably 
unburnable, it affords a good insulation from an electrical point 
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of view, and does not appear to be open to the objections that 
have been found to exist in the case of glass. (3) Cables, 
although armoured with lead or steel armouring, must be 
farther protected by being either buried or run in metal 
casings. (4) The roof must have in its construction no wood 
unless it be thoroughly protected, as in the construction of fire- 
proof doors. Ferranti switchboards of the type whereon the 
accident occurred have been very generally accepted as being of 
the most suitable form for use under the particular conditions 
of the Bristol system, but it seems imperative that boards con- 
structed on this principle should not be built into any external 
wall of a building, for, although the walls of the generating 
stations at Bristol are formed of most excellent bricks set in 
cement, and are 2ft. thick, there is no doubt that with con- 
tinuous wet weather and strong winds, damp has found its way 
bhrough, and the back slates supplied with the board afford no 
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protection. A drawing of the proposed fireprouf switchroom is 
appended hereto. 
(To be continued.) 


PERSONAL. 


Mr. Gallinagh hss been appointed borough elecirical engineer at 
Limerick. 

Mr. Gwillam, late of Messrs. Thompson’s Steamship Company, has 
been appointed assistant eogineer at Orewe. 

The Barnsley Council have increased the salary of Mr. Colbrun, an 
assistant of the borough e:e»trical engineer, by 5e. per week. 

The Greenock Law and Finance Committee of the Corporation have 
recommended that the salary of Mr. J. Robertson, burgh electrical 
engineer, be increased to £3550. 

Mr. F. J. Hughes, late clerk in charge of Н.М. Posts and Telegraphs, 
Gold Ooast Oolony, West Africa, and formerly of the Great Western 
Railway Company telegraph staff, has been appointed H. M. Inspector 
of Telegraphs, Southern Nigeria. 

The Ealing Electricity Supply Committee have granted Mr. J. 
Douglas Knight, the borough electrical engineer, leave of absence for 
the purpose of visiting America. 

Mr. R. R. Williams, of the Manchester Corporation, has been 
appointed charge engineer at Bristol. 

т. J. Tinsley, St. Helens, has been appointed electricity clerk, and 
Mr. A. Wrigley, Walsall, tramway clerk at Swindon. 

Mr. John McMillan, chief electrical engineer to the Falkirk Corpo- 
ration, on Tuesday received from the assistants and staff at the 
Oorporation electricity works а drawing-room spirit kettle as a 
marriage gift. The presentation was made by Mr. Wm. Dryadale, 
A. M. I. E. K., the chief assistant engineer, who spoke of the kindly 
feelings which existed between the chief and his stafl. 

The Harrogate Council have increased the salary of Mr. McCourt, 
mains superintendent, by £15 for 1904 and £15 for 1905, to £180. 


ST. PANCRAS ELECTRICITY ACCOUNTS. 


The accounts of the St. Pancras electricity department 
for the year ended March 31, 1904, show a total expendi- 
ture on capital account to that date of £460,568. Appended 
are abstracts of the revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc. 


REVENUE ACCOUNT. 


г. Generation of Electricity. £ s d. 
Ооа] or other fuel, including carriage... = .. 12,019 10 4 
Oil, waste, water, and engine-room store . 1,166 15 8 
Proportion of salaries of engineor ee =... 5879 0 
Wages at generating stations 2 oeeo . 5,865 4 6 
Sundry expenses e ә». 278 6 8 
Repairs and maintenance of buildings, plant, etc.......... 2,818 5 9 

Distribution of Electricity. | 
Proportion of salaries of engineers, еіс. ..................... 291 5 9 
Wages of outdoor staff .....................................—. — 1,137 12 6 
Repairs, ete., buildings .................................... . 14 9 6 
Repairs, maintenance, eto., of mains .......................... 1,449 15 10 
Sandry expenses ceo e Leer) aas ek va ea anaiai 209 710 
Alterations in changing pressure on mains, eto e 517 Б 9 
Repairs, eto., of meters, switches, et 524 11 3 
Repairs of apparatus at distributing stations.. 16 11 0 
Oil, water, etc., at distributing stations ..................... 31 7 7 
Wages at distributing stations . . 27 10 6 

Public Lamps. 
/r y 405 12 0 
Берага ̃²⁵ĩ˙-.;⁵ rO m-wmw;.;. Е КЫРСЫККА 706 16 5 
Attending gs. кыа Траса 1,026 19 0 
Management Expenses. 
Salaries—engineer and clerical staff........................... 2,112 14 3 
Stationery and printing . 208 1 6 
General establishment charges ꝗ . 390 18 5 
Law and parliamentary charge . 1,555 12 0 
Licenses and wayleaves .......................................... 27 4 0 
Renta, rates, and taxkeesse«„%éũ ͥ 2,855 1 10 
Special Charges. 

Insurances, etoUTPUU Tn . ———— — 575 6 8 
Fees, testing meters ẽ à 0 0 
Expenses obtaining loans ..................................... . 24712 6 
Compensation claim ье 15 19 2 
Mains department buildings, Pratt.street .................. 545 12 2 
Sundry charges ...................... — 5 анон 1119 6 
Rearranging switchboard cables ............................ . 116 2 9 
Sundry chargeable works ........................ ——— 542 12 9 

Total expenditure .. .......... EE A E — 56,686 11 4 
Balance carried to net revenue account ..................... 40,087 8 11 

£75,774 0 3 

Or. £ s.d. 
Sale of current per meter at 6d. per B.T.U. ............... 25,547 12 0 
Ditto ido , ⁵ð⁊âdddſd каза ы ауы 88 12,706 15 4 
Ditto ie m 2,633 7 8 
ies... ⁵ y ⁵⁵ ³ ралита 19,990 0 0 
Ditto АС ОЙ ³o0 . uu Um oS Каарды 0 9 
Sale of current (minimum charges) 8 2 
Public lighting (sale of current, eto.) . 11,367 7 6 
Indioator rentals ———— 194 0 0 
Sundry chargeable work q 624 17 2 
Fees for testing Їїпв(аЇ1а{їопав.................................. 8 0 0 
Rents receivable, less repairs, ete. _........................... 279 13 8 
Office expenses chargeable to Gas Department 150 0 0 

£75,774 0 3 
GENERAL BALANCH-SIEE r. 

Dr. Liabilities. £ sad. 
Capital account—amount received ........................... 447,675 0 0 
Bert асое Un еа еа Тое 14,775 1 10 
Sundry li. MP 8,667 19 11 
Net revenue accounnn . em nennen 21,113 14 1 
, ИИА ee e. 22,797 2 9 

£515,028 18 "7 

Cr. Assets, £ s.d. 
Capital account amount expended for works .......... 460,368 8 10 
Stores in an!!... PN aESRN EVER Өй 6,591 4 0 
Debtors for current supplied kk 22,890 16 10 
Sundry Gebtore cise еза н акыны ТЕ ccs айыы 939 1 8 
Due on account of public street lamps q 1,374 13 2 
Reserve fund investment account r 22,614 16 9 
L. and S. W. Bank, interest due on above .................. 182 6 0 
nnn n.. анна йаа 67 11 4 

£515,028 18 7 
STATEMENT OF ELECTRICITY GENERATED, Soup, ЕТ, 
Quantity generated in В.Т. units. ——— ee ins 5,613,170 
Quantity f Public lamps ...... .................... 909, 52 

told : Private consumers by meter 3,820 951} 4,750,541 
Quantity used on works ......................................... 18,900 
Total quantity accounted for «. 5,505,456 
Quantity not ac^ounted fo— t 156,215 
Number of public lampsUUU—ᷣ!V eene 461 
Total maximum supply demanded (kilowatts) ).. ss. 5,195 
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FROM LITTLE CAUSES. 


If anything goes wrong with electrical work, the most is 
made of it in the local and even in other papers, hence 
it is often of advantage to trace to its source the cause of 
an accident. By accident we do not necessarily allude to 
personal injuries, but more especially to the stoppage of 
current. It may be mentioned, however, that personal 
accidents have happened upon the electrified railways 
because people have been where they ought not to 
have been. Many years ago, discussing casually the 
question of very high pressure currente, Mr. Ferranti 
remarked they would probably be less liable to 
personal accident than lower pressure currents, because 
people would feel certain that an accident would 
be fatal, and not merely might give a nasty shock, 
though not necessarily fatal, and thus every care would be 
taken to remain in a safe place. There is a good deal of 
truth in that point of “certainty.” A wise schoolmaster 
once said that both with boys and men it was the certainty 
and not the severity of punishment that kept them from 
wrongdoing ; but probably, like electrical contacte, the 
certainty of fatality would be much more restraining 
than the “may survive again and ayain.” Probably 
upon electrified railways it will be made compulsory to 
have a guard against accidental contact with a live con- 
ductor. The mere fact that accidents have occurred will 
lead to the recognition that “prevention is better than 
cure.” The other night a simple act caused cessation of 
lighting in a small district at Rochdale, and as a similar 
act might occur anywhere attention may be called to it. 
Some men were laying tramway lines, and, wishing to fence 
off a certain place, iron stakes were driven between the 
flags so that a rope fence could be made. One of these 
stakes happened to be driven through an electric lighting 
cable laid some foot and a half to two feet below the surface, 
and immediately there were ructions. The cable fused 
and a sheet of flame immediately sprang up, while 
the workmen, under the impression that there was a 
leakage of gas, commenced to throw buckets of water 
and a quantity of sand on the flames. The firemen 
turned out, as smoke could be seen issuing from between 
the flags for a considerable distance, and the borough elec- 
trical engineer (Mr. Atchison) was soon on the spot. On 
being correctly informed as to what had occurred, he 
cut the cable where he concluded the fault wae, 
thinking he would clear the fault, but on telephoning 
to the works he found he was mistaken. He then 
decided to cut off the whole of the current. One of his 
assistants opened the feeder box, when an explosion occurred 
owing to gas having been formed. Fortunately, the assistant 
(Mr. Wilkinson) was not much injured, though his hair was 
singed by the flames. Ultimately the current was shut off 
throughout the town for about twenty minutes until the 
fault was cleared, and it was found that the feeder cables 
for a distance of five or six yards were burnt out, 
This, then, is an accident which is liable to occur in 
many places unless care is taken to watch all workmen 
who have to interfere with the streets, and it shows also 
the necessity of carefully mapping the position of all wires. 
In this particular case, fortunately, there was little personal 
injury, but it is quite conceivable that, had the circum- 
stances been different, there might have been what is 
sometimes called “а calamity.” A century hence engi- 
neers may look back апа wonder why with the 
engineers at the beginning of the twentieth century 
simple precautions were not taken to avoid these difficulties. 
It ought, upon the face of it, to be impossible that any 
ordinary workman should be able to drive an iron stake 
through an electric cable, and the probability is largely 
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against such a result; but the inevitable comes along, and 
everybody wonders that it is so. We must congratulate 
the electrical engineer of Rochdale that the result was no 
worse, and we trust the accident which has occurred in his 
system will be noticed, and care taken that no similar 
accident can occur at any other place. 


THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 


The report of the annual meeting of the above associa- 
tion from our special correspondent (a portion of which 
has already appeared in these columns) shows that no 
endeavour is being spared in Germany to establish the 
electrical industry on an enduring basis. Much of the 
work of the Verband is of universal interest. Take, for 
example, the question of first aid in case of electric 
shock. Medical practitioners having called into ques- 
tion the efficacy of the instructions hitherto observed, 
an enquiry is to be held into the matter, the 
outcome of which will doubtless be a fresh set of 
rules calculated to ensure better results. Nor are the 
Verband satisfied that everything possible has been done 
to protect persons from electric shocks, and statistics are 
being obtained with a view to the ultimate improvement of 
the safety rules now in force. It is recognised that it lies 
in the interests of the electrical industry to reduce the 
danger from electric shocks to a minimum, and the 
statistics referred to will no doubt throw valuable 
light upon the causes to be most guarded against. 
The question of compulsory wayleaves for trans- 
mission lines is also of more than local importance. It 
will be interesting to have the report of the special com- 
mittee appointed to consider this matter. Conditions, of 
course, vary in different countries, and the solution found 
in Germany might not be acceptable here, although the 
interests involved are similar. It is suggested that legisla- 
tion should recognise the principle of compulsory way- 
leaves for transmission lines over all lands irrespec:ive 
of ownership, leaving only the &mount of compensation 
to be adjudged in each particular case. If anything, 
this means that the shortest route for a projected line 
could be selected and enforced. It is no longer con- 
sistent with the requirements of today that trans 
mission lines should be practically restricted to public 
ways, and legislation designed to enforce wayleaves cver 
private and public property, while safeguarding all interests, 
is no less essential in this country than in Germany to 
enable the problem of economical distribution to be solved, 
both in regard to new schemes impossible of success under 
existing conditions, and the further devclopment of old- 
established undertakings. 


A NEW RULE FOR BELT CALCULATIONS. 
BY YRREB. 


After a new machine (either electrical or mechanical) bas 
been fixed and the belt attendant summoned to measure 
for the length and width of band required, one of the 
greatest dittioulties the average belt man has to contend 
with is as to vbe width and thickness the band is required 
to be in order to transmit sufficient energy to obtain the 
maximum rated output from the new machine. The length 
is easy enougb to measure, but the width and thickness ie 
quite another matter altogether; so tbat, generally speak- 
ing, the only guide the non-technical man has to help him 
in decidiog the width of band he will use is the width of 
the face of the palley, or the band guide which is usually 
supplied with the machine. Then, if by some mistake or 
other, the pulley supplied with the machine is rather wider 
than is necessary, the purchaser or employer of the belt man 
is put to the extra expense of buying an unnecessarily 
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wide band owing to the man's inadequate knowledge of belt 
tensions or of belt driving generally. On the other hand, 
should the pulley supplied with the machine be too narrow 
or too small in diameter for the full or rated amount of 
work the machine is guaranteed to perform, the man whose 
duty it is to attend to the banding is being continually 
called upon to either use some band solution or again 
tighten up the band every time the machine is being 
worked up to its rated output. In the case of having to 
be continually tightening up, the band eventually reaches 
its breaking strain, and so causes a complete stoppage. 
This bad practice not only causes an excessive tension on 
the band, but it very considerably reduces the life of the 
shafting, loose pulleys, bearings, etc, which causes a loss 
of time, money, and temper, and is altogether unsatisfactory. 

After many years’ experience of belt driving and general 
engineering the writer has found that a good all-round and 
easily-remembered rule for belt calculations is that 1ft. per 
minute of belt speed per inch width of belt is safely equal 
to transmitting one watt of electrical energy. So that if we 
multiply the band s in feet per minute by the width 
in inches, the result will be the total energy in watts or 
(dividing by 1,000) in kilowatts that the band can be safely 
relied upon to transmit without any undue tension being 
brought upon any part of the band or excessive friction on 
any part of the machinery. It must be strictly understood 
that this daca only applies to single leather belting or woven 
belt of equal thickness. If a light double leather band be 
employed, then 25 per cent. more energy may be calculated 
upon, or for a heavy double leather band as much as 60 per 
cent. more may be added. The great к in adopting 
this rule is that it fixes a constant for working tensions, 
so that the working tension becomes directly proportional 
to the width in inches, the constant being 44':24lb. full 
per inch width of belt. Therefore if it is required to know 
what is the difference in the pull of the tight side 
over the slack side of any belt, all we have to do is 
to divide the total output of the machine measured in 
watts by the velocity of the belt measured in feet per 
minute and multiply the result by 44:24, and the product 
will be the extra pull in pounds of the tight side over the 
slack. It also conveys some idea to the average man when 
he is deciding upon a belt as to what amount of stress is 
likely to be brought upon the band when being fully worked 
up to its maximum load, thus obviating all troubles arising 
from bands being either worked excessively tight or 
ridiculously slack. The above working tension per inch 
width of belt is fairly low, being one that any class of 
banding should stand. It would tend to increase the 
life not only of the banding itself, but of all loose pulleys, 
shafting, bearings, etc. | 

Ав this article is written chiefly for non-technical inen, 
perhaps it will not be out of place to briefly explain the 
meaning of some of the mechanical and electrical terms 
that will be used in some of the examples about to be 
taken. ‘Mechanical energy,” or rate of doing work, is 
always measured in foot-puunds per minute, which means 
that in the case of raising a weight, if the total weight in 
pounds be multiplied by the height measured in feet to 
which the weight will be raised in one minute, the result 
will give the rate of doing work expressed in foot-pounds 
per minute, and 33,000 foot-pounds per minute is equal 
to 1 h.p. For instance, a 1,000]b. weight raised 33ft. 
in one minute is just equal to 1 hp, as 1,000 x 33 
= 33,000 foot-pounda per minute; or one ton weight 
raised 10ft. in one minute = 2,240 x 10 = 22,400 foot- 


22,400 
= '679 of 1 hp. - 
55-000 0 h. p. Elec 


trical energy is usually measured in watts; one watt is 
equal to 44 24 foot-pounds of work per minute, and is 
also equal to 10,000,000 ergs per second, 746 watts beip 
equal to 1 e.hp. If we wish to measure the electri 
energy in watts we multiply the volts by the amperes; 
therefore the total output for any dynamo is amperes x 


volts — watts, or amperes х volts = E H. P. (electrical horse 


pounds per minute 


power). Then. turning back to our rule, which teaches us 
that 1ft. per minute of belt speed per lin. width of belt is 
equal to one watt of electrical energy, we find that if we 
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divide the total output (of any dynamo or motor) given in 
watts by the velocity of the belt measured in feet per 
minute, the result will give us the width of belt required 
for that dynamo or motor. 

Another item that might be worth while explaining is 
circumferential speed of pulleys, and velocity or belt speed. 
To ascertain the circumferentia] speed of a pulley, we must 
multiply the diameter of the pulley in inches by 51416 
(which is a constant usually denoted by 7), and then by the 
number of revolutions per minute at which the pulley runs, 
and dividing the product by 12 we get the circumferential 
speed of the pulley in feet per minute. For example, a 
12in. diameter pulley ruus at 1,000 revolutions per minute; 
find the cireumferential epeed of the pulley in feet per 
minute. 


Dia x x revs. per min. 12x 51416 x 1,000 
12 12 
= 5,142ft. per minute. 


The circumferential speed of а 20in. diameter pulley 
running at 400 revolutions per minute = 20 x 51416 x 400 2 айца 
= 2,094. per minute. Now, when calculating the belt 
velocity or speed of belt in feet per minute, to be correct 
we must add the thickness of the leather band to the 
diameter of the pulley and proceed as before But we 
‘must remember that there is a percentage of slip and creep 
going on continually with every belt that is doing work: 
So that having to consider these small factors when making 
calculations, somewhat complicates matters and yet does 
not materially affect the net results one way or the other. 
In the writer's opinion, therefore, these might be neglected 
‘altogether, and consider the circumferential speed of the 
pulley as being the belt velocity, which will simplify the 
moe considerably without.any serious errors arising from 
doing so. 
Then formulating the rule, letting 

W = width of belt in inches; 

T=driving tension per inch width of belt; 
. V velocity of belt in feet per minute; and 

Е = total driving tension of belt; we have 

(1) W x V output of machine in watts. 


WxV 
) 1% 


Amps. х volts watts 

M EE; 

(4) a ee width of belt (W). 
H.P.x746 watts 

OP EE 


(6) Н.Р. x 33,000 _ driving tension per inch width of 
belt (Т). 
(7) 


уху 
W x Т = total driving tension. 

Example I.—A dynamo runs at 1,000 revolutions per 
minute with an 8in. diameter driving pulley. The output 
of the machine being 100 amperes at 50 volts, what width 
of belt is required to drive it ? 

Since speed of band=circumferential speed of pulley 
8 * 3:1416 x 1,000 


12 
then by (3) width of balt = Amperos х volts 


E. H. P. (electrical horse-power. 


(3) width of belt required (W). 


= velocity of belt (V). 


. speed of band = — 2,094ft. per minute. 


100 x 50 
2,094 
So that a belt 2:4in., or, say, 21in., wide will be. required. 
Example II.— A 20-h. p. motor has a 14in. diameter 
pulley running at 850 revolutions per minute ; what width 


of belt will be required for the motor in order to transmit 
the full output of the machine! 


Dia. of pulley x т x revs. per min. 
12 


= 5,116. / min. 


= 2:410. 


Velocity of belt= 


EL x $1416 x 850 
12 
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Then by (4) 


V 8,116 


Example III. -A steam- engine with a 7ft. diameter 
driving pulley running at 90 revolutions per minute is 
capable of developing 50 b. h. p. at the driving pulley; what 
width of belt will be required, and what will be the differ- 
ence in tension in pounds pull of the tight over the slack 
side of the belt! 


Velocity of belt = 


= 4°788in. or say Ag in. 


LI 


7 x 12 x 51416 х 00 _ 1,0791. /min. 


12 
Width ot belt = HF: x 746 _ 30 x 746 
V 1,979 

= 11:51in., or, say, 11jin. wide. 


Then by (o). F. x 55,000 


— — 


WxV 
H.P. x 33,000 


——— 


x V 


difference in tension in pounds pull of the tight side over 
the slack 


- driving tension per inch 


width, and x W total driving tension or 


30 x 55,000 x 11:31  . 
= ----. x = J00Ib А 
iiWixiore % pui 
The simplicity of this rule, and the easy way in which 
ealeulations of this kind can be performed, will at once be 
apparent from the foregoing examples. 


Converily of Pulleys.— All pulleys, as far ae possible, 

should be slightly convex or rounded on the face for the 
purpose of maintaining the band in the middle of the 
pulley, but as to what amount or extent they should be 
rounded is a point which engineers do not generally agree 
upon. Therefore it is no uncommon thing to see a band 
running upon two pulleys with a wide difference of con- 
vexity or roundness of face. In fact, one can see at times 
a band running from one pulley (probably the drivi 
pulley) with a very much rounded face to another whi 
has a perfectly flat face, which, to say the least, would not 
be considered good practice, and would be very injurious 
to the band, especially where dry resin is freely used. In 
order to adopt a universal convexity for all pulleys, the 
writer would suggest that to square the width of the face 
in inches and add 10in. would give us a radius in inches 
for striking the arc of convexity, from which sheet steel 
gauges could be made. For example, take a pulley with 
a бір. face, then by the rule 6x 6 +10 = 46in. radius, an 
amount which will be found to be thoroughly consistent 
with good practice, and one that will give very satisfactory 
results for any reasonable width of face or diameter of 
pulley. But to speak to an average workman about 
squaring the width of the face in inches to find a radius for 
striking the arc of convexity would probably sound like во 
much Greek; therefore, for the sake of completeness, it 
may be added that the square of a number is the number 
multiplied by its own value, which process would be spoken 
of as raising a number or quantity to its second power, and 
is usually denoted by placing a small figure 2 over the 
quantity to be raised. 
As 7?— 7 squared =the second power of 7=7x7= 49, 
or 6?— 6 squared =the second power of 6=6x6=36, 
or 10?—10 squared=the second power of 10—10 x 10— 
100. This is called the process of involution. There- 
fore, the square of the face in inches of a pulley with 
a 10in. face equals 100in., and adding the extra 10in., the 
sum, 110in, woull be the radius in inches for striking the 
arc of convexity. 

Centrifugal Force.— When belts are in motion, they are 
subjected to а stress arising from the action of centrifugal 
force, in addition to that due to transmission of power. 
But this only need be taken into account when belts are 
running at a very high velocity, such as 4,000ft., 5,000ft., or 
even 6,000ft. per minute. At the ordinary speeds which are 
usually adopted for long lengths of line shafting, aud, in 
fact, general machine driving, vhe effect of centrifugal force 
does not materially affect our calculated results. Therefore, 
this force need not be considered in any case when the belt 
velocity is below 3,000ft. per minute. But in anything 


above 3,000ft. per minute the effect of centrifugal force tends 
to impair the general efficiency. It is often remarked that 
а good long belt drive is far more efficient than any short 
one, and also that all belts run to the highest point of the 
pulley. Both of these statements are apt to be somewhat 
misleading, and shoold therefore never be accepted asa 
general rule, because there may exist certain conditions 
which would render a long drive less efficient than a 
reasonably short one. It can be shown that in the case 
where both driving and driven pulleys are of the same 
diameter there is no particular advantage in having a good 
long drive (whatever that means), for precisely the same 
results can be obtained with a reasonably short (вау 8ft.) 
drive as with an 80ft. one without any extra tension on the 
short band or machinery, both bands being the same width 
and thickness. But if we take a case where the diameters 
of the two pulleys differ, say, with a ratio of 4 or 5 to 1, 
then it is an advantage to have a fairly long drive of belt. 
But here, again, it can be shown that it is utterly impossible 
to get the lengths of the two band arcs or band grips in the 
same ratio as the two diameters of the pulleys, however 
long that belt drive may be. 


SOME ACTUAL RESULTS OBTAINED DURING THE 
USE OF VARIOUS ELECTRIC WIRING SYSTEMS. 
BY A. H. M. 


Amongst the large amount of information which has 
lately been forthcoming in the Press with regard to the 
above problem, there appears to be a singular lack of report 
as to actual experience resulting from an extended use of the 
various systems. Electric wiring is far from being in its 
infancy, and a sufficiency of time has certainly elapsed to 
enable the seeker after definite information to find some 
sure ground to walk upon. The writer has been conversant 
with the principal forms of wiring in use for the past 
15 years, and ventures to think that the merits and demerits 
of each are not difficult to define in the light of actual 
results obtained in praotice. 

Undoubtedly the basis of all decisiors as to which type 
to adopt must be а careful consideration of the conditions 
under which they are expected to give satisfaction. It is 
scarcely possible to lay too much stress upon the above 
point, seeing that one system will give excellent results 
when used in surroundings where another would prove а 
lamentable failure. The writer was recently asked by a 
friend, who is an architect and surveyor by profession, what 
class of protection ho recommended for electric light wiring, 
as he (the architect) had just had a lot of trouble with an 
installation in which the wires were run in metal tubes. 
As anticipated, the tubes proved to be of the cheap close- 
joint variety, and after a short length of time so much 
moisture had collected in the system that the insulation 
had completely broken down апа rendered re-wiriog 
necessary. 

There is ample confirmation on every hand that the 
above class of tubing is quite unsuitable unless the position 
is an extremely dry one, and certainly should never be 
buried in plaster. Careful inspection of a breakdown such 
as mentioned above, constantly reveals the fact that both 
the surface of the insulating covering оп the wire and the 
interior surface of the tube are covered by beads and films 
of moisture, partly caused by condensation and partly by 
water entering the crevice of the tube by capillary attrac- 
tion. The actual wire carrying the current is therefore 
only separated from the earthed metallic tubing by the 
thickness of the insulating covering, and this soon becomes 
saturated by the moisture, causing such a strain upon the 
insulation that breakdown is inevitable. 

Now let us suppose that in the place of the ordinary 
close-joint tubing a type had been used provided with an 
insulating and non-absorbent lining. By the adoption of 
this class of tube we obtain the advantages of a large 
decrease in the amount of moisture forming by condensa- 
tion, and a complete absence of water introducing itself 
through tho longitudinal joints. There is also an immense 
increase in the insulation resistance between the conductor 
and the earthed tubing. As the result of actual experience 


the writer has no hesitation in saying that a light form of 
close joint tube, provided with an insulatiog and non- 
absorbent lining, will give excellent results wherever great 


ri 


mechanical strength is not required. 

Where great mechanical strength is necessary а solid 
drawn or brazed tube must be employed, but this must 
also be fitted with an insulating and non-absorbent lining, 
or trouble is certain to ensue. An ideal form of lined 
tubing would consist of a tube of whitewood, thoroughly 
saturated with рагаћа wax and protected by an outer 
tube of thin enamelled steel. The above should mot be 
expensive to manufacture, and would give excellent resuits 
in all respects, and would have the great advantage that 
the wiring could be easily and safely drawn in. 

The question of satisfactorily earthing a system of metal 
tubing when the joints are not screwed has recently received 
considerable attention. A very satisfactory plan is as 
follows: The interior of the socket and the entering end 
of the tube must be roughly cleaned by passing я rasp 
over them, and when in position a thin strip of hard copper 
is driven in between the tube and socket. The copper 
strips should be about lin. long and jin. wide, and cut 
from different gauges of sheet metal in order to meet 
all cases. 

So far no mention has been made of our old friend wood 
casing, but the writer nevertheless holds it in the highest 
esteem. Where it affords a sufficient mechanical protec- 
tion, and is not objected to on account of appearance, it 
should be used, and will prolong the life of the cables toa 
greater extent than any metallic tubing in existence. The 
writer recently saw some wiring removed from wood casing, 
where it had lain for 17 years, and the condition was 
excellent. This has been proved by practice countless 
times, and there cannot be the slightest doubt that wood 
casing is a most excellent and satisfactory device, and may 
be used with absolute confidence where not subject tc 
rough usage. 


NEW X-RAY TUBE. 


In a communication to the Electrical Review of New 
York, Dr. J. Mount Bleyer, of that city, claims that 
he has discovered a new composition of glass which 
admits of the combined generation and trausmission 
of X-rays and bi-ultra-violet rays of the highest quality 
and quantity in one tube. Dr. Bleyer states that 
he is not yet prepared to give the exact chemical formula 
of this glass, because the analysis is not yet ripe for 
publication. The tube is constructed upon the same prin- 
ciples as any ordinary X-ray tube, except that the main 
bulb is made entirely of this new glass, and the ends which 
hold the metallic anode and cathode are made of flint glass 
and sealed into the main bulb. Experiments are stated to 
have shown that this type of tube, placed in circuit, gives 
X-rays and bi- ultra- violet rays a perfectly free passage 
tbrough its walls in a combined state. The exposure 
of platino-cyanide or willimite to these rays caused 
them to exhibit a vivid fluorescence at short or long range, 
and the application of the electric test to the bi-ultra-violet 
rays showed their presence in great quantity, Dr. Bleyer 
remarking that they were the most powerful he had ever 
witnessed. The colour of both rays viewed in the new 
tube partakes of a bluish opalescent hue instead of the 
greenish hue perceived in the ordinary type of tubes. The 
flint glass which is blown into this new glass tube can be 
seen, when tho tube is generating the rays, to give off the | 
green colour which is the fluorescent property of the flint 
glass. Dr. Bleyer opines that the new tube will prove a 
great acquisition to therapeutics. In a footnote he credits 
Mr. G. J. Monahan, of New York, with the construction of 
the first tube. The issue of the Electrical World of New 
York dated the 2nd inst, just to hand, contains a letter 
from the latter stating that it was he who made the 
discovery some three months ago, and that he exhibited it 
to Dr. Bleyer. He adds that the tube has no special . 
features, except that it fluoresces blue, and does not absorb 
or cut off so much of the rays as flint glaes is likely 
to do. | 
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TRADE NOTICES AND NOVELTIES. 


Electric Tramway Supplies. 


Messrs. S. Dixon and Son, Limited, Swinegate, Leeds, have 
recently published a well-printed citalogue of their various 
specialities in the way of electric tramway wd es Au 
apparatus for automatically controlling the overhead and rail 
points of electric tram ways is illustrated and described as 
follows: Tho cast-iron box, B, contains a powerful eleetro- 
magnet ot solenoid, B1, wound to suit the line voltage, having 
а core of suitable size and stroke to pull over both the rail 
points and that of the overhead wire. The oore, B 2, is con- 
neoted to ral] point tongue, D, by rod, E, and also to a lever 
projecting upwards, L, so that when desirable the points 
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may be actuated by hand. A flexible steel cable, G, con- 
nected to this lever, L, is carried to the overhead point, F, 
and adjusted so that the necessary movement is obtained 
at each when the lever is thrown over either by hand or by the 
electromagnet, B 1. The working of this magnet is controlled 
by an electrically-operated switch, mounted in the same street 
box. This switch consists of two electromagnete, M and N, 
mounted, as shown, side by side, the cores of each being con- 
nected to а pivoted lever forming the moving portion of the 
switch, at one end of which are the switch contacts, which are, 
however, well insulated from the lever, while at the other 
end is fixed an adjustable balance welght, so that when the 
core is attracted into the magnet M the switch is closed, 
and when attracted into magnet N, opened. The closing 
of this switch completes the oiroult thus: from the 
overhead trolley wire, by means of cable, J, main 
fuse, 1, connecting wire, 2, fase, 3, to switch, 4, to magnet, 


B 1, to earth or rails, thus oaan the oore of magnet, B 1, to 
be attracted and the points pulled over. On the switch н 
opened the core is released, and the points resume their origi 
position by the tension of a powerful spring. The necessary 
current for working the magnets, M and N, is derived from the 
line as follows: At a position some convenient distance short of 
the rail point a section insulator, A, is fixed on the overhead 
cable. This insulator isof the pattern known asthe “Аіг-С ар." Au 
insulated cable, J. ів connected through the main switch and fuse, 
1, to magnet M, from there to the return fuse, 7, back through 
wire lto insulated piece of section insulator, A. A cable, K, 
is also run from hanging switch, C, to box, B, and on to the 
switch and fuse and connected to magnet N, and then to the 
rails. The motorman on nearlug a junction, and not wishing 
to turn on to а branch route, will, on nearing the insulator, A, 
switch his motor controller off, and coast through the insulator, 
thereby not interfering with the points in any way. Should he, 
however, wish to turn on to the branch line, he would, 
on approaching the section insulator, A, keep his con- 
troller on. Current would then flow from the line 
means of wire 2 to switch and fuse 1 through magnet M, 
through return fuse, 7, wire 1, to insulated piece, A, down 
the trolley to the motor, S, and thence to rails. The 
large magnet would then become energised by means of the 
switch, 4, being closed and pull over the points. The car, having 
passed the points, now comes to the hanging switch, С, and the 
trolley head, making contact, sends the current through wire, 
K, to switch and fuse 6 through magnet N, and thence to rails, 
thus opening switch, 4, and releasing core of magoet B 1, thereby 
allowing the points to resume their original positions. We 
understand that the Leeds, Bradford, and Sheffield Corpora- 
tlons have adopted this automatic point shifter after 12 


months' trial. 
“Stellite " S.D. Telephones. 


The Electric апа Ordnance Accessories Company, Limited, 
Stellite Works, Birmingham, аге issuing а new catalogue, con- 
taining 32 pages, dealing with Stellite " S.D. telephones, which 
are claimed to be especially suitable for use with existing 
electric bells and general short-distance or domestio work. The 
S.D. telephone in its simplest form consists of а hand set with 
receiver and transmitter, and fitted with a special speaking key. 
This key is а very important item, as it obviates the danger 
of conversations belng overheard through the telephone being 
inadvertently left off the hook. With the Stellite instrument, no 
matter in what positlon it is left, it is Impossible for any con- 
versation to be transmitted unless the speaking key is depressed. 
А further advantage is that immediately the hand is removed from 
the hand set the keyautomatically breaks the battery circuit, thus 
preventing the cells unnecessarily running down or wasting. 
Very concise directions are given for fitting this telephone to 
any existiog bell circuit. The instrument for the kitchen end 
is aimilar to that just described, but without the speaking key. 
It is supplied with a switch hook on wall rosette and a length 
of flexible twin bell wire for convenient attachment to the bell. 
The pair of telephones retails at 15s., and should find а ready 
market. The list shows numerous other patterns, including 
portable telephones which may be carried from room to 
room and used wherever а special bell push has previously 
been fitted, portable table sets, special sets for ringin 
in either direotion, isolation sets, etc. The last-nam 
would appear to be exceedingly useful in апу case of 
emergency where it is desired to esfablish immediate com- 
munication between two rooms, a very likely contingency in 
the case of contagious disease. Several pages are given up to 
describing a special interoommunioation telephone. The same 
hand set is used as already described. After a conversation the 
hand set is hung on the hook, causing the selector to return to 
its normal position, and the instrument is then ready for a 
further call. In the table set the bell is fitted at the back of 
the circular base, and the whole is mounted on a metal pedestal. 
After a dozen or so diagram connections, several pages are 
devoted to views of larga public buildings recently fitted 
throughout with the Stellite long-distance telephones, mention 
being also made of the electrophone transmitter which was 
used to transmit many of Mr. J. Chamberlain’s fiscal reform 
speeches direct to London. 


THE SUPPLY OF ELECTRICITY BILL. 


Lord Wolverton’s Select Committee of the House of Lords on the 
7th inst. resumed consideration of the Supply of Electricity Bill. 

Mr. Coward, K. C., on behalf of the London Oounty Council, 
expressed agreement with most recommendations, but objected to the 
proposed exemption of the bulk companies from the purchase terms 
of the Electric Lighting Acts. He thought that the fact of these 
electrica] undertakings having been to some extent altered in their 
character should not be used to the advantage of the companies and to 
the disadvantage of the local authorities, and in that way upeet the 
Statutory bargain which Parliament established in 1882 and 1888. In 
these Acts of 1882 and 1888 both the date and the terms on which the 
companies should be purchasable had been clearly enunciated, and the 
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com would have no ground for complaint if at the time specified 
in Acts of Parliament they received the amount which it was 
ordained they should receive, and it did not seem to the Council 
that it mattered whether that amount was given piecemeal by this or 
that authority provided they received the amount speci at the 
time Parliament specified—namely, 1931. Of course, they admitted 
that it would be impossible in many parts of London for them to 
purchase electrical energy undertakiogs self-contained, bat, at any 
rate, they asked that they should not be put in any worse position 
than they now were in to purchase. 

Mr. on behalf of the Board of Trade, pointed out that the 
Bill did not propose to exempt from purchase any company which was 
now purchasable. 

Mr. Coward said his remarks applied to bulk companies supplying 
in different areas from that iu which their generating station was 
established, and he submitted that, while it was clearly the intention 
of Parliament that such eid ri should be purchasable, at present 
there was no body that could buy them, because they ran into different 
areas, He hoped the Board of e would amend the Bill, so as to 
remedy what was obviously a defect in it. 

Mr. Balfour Browne, K.C., who appeared for 18 electrio light com- 
penies in favour of the Bill, said Clause 2 enabled the Board of Trade 
by provisional order to empower the breaking up of any road, tram- 


way, or railway for the purpose of enabling electricity to be brought 
into an area of supply from a generating station situated outaide that 


area. He thought the veto by local authorities, which had stood in 
the way of the тера both of electric lighting and tramways, 
ought never to have 


Trade, as was provided by Olause 6. As to the question of purchase, 


of 1888 did not apply. The local authorities wanted to supply power 
even outside their own districts and become traders in electricity, 
That was going further than the Acts of 1882 and 1888 contemplated. 

Mr. Baggallay, K.C., for thc gas companies, objected to the grant 
of compulsory powers to the electrical companies to purchase land by 
provisional order, as it would put those companies in a preferential 
position compared with gas companies. 


Lord Robert Ceoil, K. C., for the borough oouncils, objected to the 


removal of the veto, and urged that the proposal to increase the 
facilities of competition with the metropolitan boroughs in regard to 
the supply of electrical power was not justified by any facts which had 
come to light since the Act of 1888. 

The Chairman announced that the committee had agreed to pass 
„ of the Bill вої ject to modifications of the clauses. 
ё 


committee subsequently discussed the amendments which have 
been submitted by the Department itself and by the London Ц 


Council, the County Ооппої1в' Association, the Association of Mur ici 
Corporations, and ether bodies. 
in Bulk ") was dealt with. 


On July 11 Olauee 3 (“ барр 

Mr. Fitzgerald, K.C., moved an amendment, the object of which 
was to secure that, in regard to the supply of electricity in bulk, a 
local authority should be in the same position as a company. 

Lord H. Сесії, K. C., aleo had a similar amendment. 

Mr. Morse (in the absence of Mr. Balfour Browne, K. C.) opposed 
the amendment on behalf of the electric lighting companies 

Mr. Hutchinson, on behalf of the 
Association, associated himself with the arguments of Mr. Morse. 

Mr. Rostron also opposed the amendment for the metropolitan gas 
companies, 

Mr. Pelham, assistant secretary to the Board of Trade, informed 
the committee that the proposal 


Bill was 


to a company than to another local authority, he said it would raise 
difficult issues for a department to decide. It would put upon the 


Board of Trade the decision of what is and what is not municipal 


шк and he preferred to leave that decision to Parliament. 


‚ the Chairman said that the committee were of opinion, by 


four to one, that the amendment must be struck ont. 


FORTHCOMING EVENTS. 


Monpay, JULY 18. 
York Corporation.—At 4 p.m., opening of the extensions of the 
electricity works. | 


WEDNESDAY, JULY 20. 
4ustrial Freedom League.—At 4 p.m, Westminster Palace 
Hotel. Address by Lord Brassey. 
THURSDAY, JULY 21. 
Heating and Ventilating Engineers.—(July 21-22). 
Liverpool. 
Institution of Mechanical Engineers.—Oonversazione. 
ЕкІрАҮ, JULY 22. 
Junior Institution of Engineers,—At 5.16 p. m., visit to Messrs. 
Bryant and May's factory, Fairfield Works, Bow. 
Institution of Mechanical Engineers. — At 11 a. m., 
meeting. Design and Test of s Modern Steam Power 
by Mr. K. G. Hillier. 


Meeting at 


eneral 
lant," 


The Institution's Visit to Amerioa.—The complete programme 
has been received from the American Institute, and copies may be 
had on application to Mr. Lloyd. Particulars will appear in our 
next issue. 
British Association, —At Cambridge, week commencing Aug. 17. 


before the Lord Chief Justice, Mr. Justice Kennedy, an 


сет. 


een given, but at the same time it was moet 
important that everybody interested should be heard by the Board of 


as applied розра: to bulk companies, he contended that the Act 


Companies’ “Protection 


brought forward by Mr. Fitzgerald 
was not recommended by the Joint Committee, on whose report this 
largely based. Iu reply to Lord Stanley of Alderley, who 
asked why it was more dangerous for a local authority to give a supply 


LEGAL INTELLIGENCE. 


TRAMCAR OBSTRUCTION. 


An appeal from the decision of the Leigh (Lancs. ) tes came 
Mr. Justice 
Phillimore last week. 

The driver of a cart had, it was alleged, wilfully obstracted a tram- 
The Leigh magistrates refaeed to convict, ard the appeal was 
from their decision, The cart-driver had insisted on keeping on the 
left side of the road. At one part of this Leigh line the distance 
between the tramway and the kerb was insufficient to admit of a 
vehicle passing between the tramoar and the kerb, The cart-driver 
might have passed by going to the other side of the road, but instead 
of doing that he insisted in going on his right side of the road, with 
the result that both vehicles stood facing each other for about 50 
minutes, neither of them giving way. At the end of that period, 
however, the tramoar backed to the loop. 

Counsel contended that the magistrates ought to have convicted 
under the circumstances. 

Counsel on the other side argued that the magistrates could not 
have found the respondent guilty of wilfal obstruction unless the law 
required that all vehicles should get out of the way of the tramcars in 
every oase, but he submitted that the law did not say so. 

Their Lordships were of opinion that the case ought to go back to 
the magistrates, with the direction that there was no absolute right on 
the part of the driver of any vehicle to put a tramcar to any amount 
of inconvenience. But there was a duty on a driver to act reasonably 
towards the tramcar. Оп the other hand, the tramcar driver hed no 
right to say he would go on and make the cart cross the road, if by 
acting reasonably he could avoid putting the driver of the vehicle to 
this inconvenience, 


AN ELECTRIC SHOCK. 


At Dudley Oounty Court last week Mre. Rose Aunie Law brought 
an action against the British Electric Traction Company to recover 
£50 damages for injuries sustained. 

Plaintiff stated that on May 16 she travelled from Brierley Hill on 
an electric car, and when near her home she asked a young man, who 
was descending from the top deok, to atop the oar. For the pa of 
assisting her to step off the car she laid hold with her right Hand, from 
which she had removed her glove, of the brass rod in the middle of the 
step, piers there to assist passengers in boarding and alighting. She 
immediately experienced an electric shock which rendered her semi- 
conscious, with the result that on stepping into the road she fell, tear- 
ing her costume, which had cost five guineas and was quite new. In 
consequenoe of the shock and injuries sustained by the fall she had to 
keep her bed for over а week, during which she was uuder medical 
treatment. She was still suffering from the shock. 

It was stated for the defenoe that directly after the accident the 
car was examined by a policeman, the motorman, and conductor, 
but neither could detect that any part of it was alive with elec- 
tricity, and no other рее complained of having felt any shock. 
The car was subsequently subjected to several tests, and was found to 
be perfectly satisfactory. It had been used on many occasions since, 
but no complaint as to an electric shock had been made by чт 

т. It was contended that it was eee for plainti 
to have experienced a shock in the manner descri 

The jury gave a verdict for the plaintiff, awarding her £10. 


ELECTRIC TRAMWAYS CONSTRUCTION COMPANY. 


The petition of Mr. A. J. Pain for winding ар the Electric Tram- 
ways struction and Maintenance Company, Limited, came before 
Mr. Justice Buckley. The petition had been directed to stand over 
by Mr. Justice Byrne in March, for 14 days, pending an action by the 
company being decided for rectification of the Ta gye by striking out 
the petitioning shareholder's name. There been repeated post- 
ponements of the trial of the latter, which was finally set down for 
trial before Mr. Justioe Kekewich on Monday next. 

Mr, Wilkinson said that when the case was last mentioned to Mr. 
Justioe Kekewich, Mr. Martelli applied for an adjournment till certain 
other ings, which involved the whole queron, had been 
concluded. It was impossible to complete the evidence, by reason of 
certain papers being in the custody of the Solicitor to the for 
the of the criminal proceedings. On Monday when he (Mr. 
Wilkinson) br t his motion before Mr. Justice Kekewich, the 
learned judge intimated that he did not think it would be right to go 
into the civil proceedings, having regard to the fact that the criminal 
proceedings were still pending. 

After hearing Mr. Martelli and Mr. Ware, all parties assented to the 
petition standing over till the second petition day next sittings, and in 
view of the uncertainty of the termination of the criminal prosecution 


THE AUTOMATIC TELEPHONE COMPANY (1903). 


A шу of accounts and some observations on the affairs of this 
company, which is in liquidation, have been issued by Mr. G. 8. 
Barnes, senior official reoeiver and liquidator. A total deficiency of 
£10,051. 10s. 4d. is disclosed as regards the contributories, after pay- 
ment of the creditors in fall. The assets mainly consist of shares in 
patents, as to the value of which the official receiver has not at рог 
any definite information. The statement of affairs has been filed by 
. Max Margowski, the late managing director. Dr. Н. G. Sworn, 
the other director, and Lieutenant E. G. Festing, R.N., the late secre- 
tary, have declined to concur in the statement, on the ground that 
they are not in possession of sufficient information to enable them to 
express an opinion as to the accuracy of the figures. The i 
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receiver adds that oertain effects bave been sold by suction under an 
order of Court, but the proceeds, about £500, will not be dealt with 
until а decision has been given on the validity of а claim made by 
Mrs. Margowski as mortgagee. 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH ELECTRIC TRACTION. 


The eighth ordinary general meeting of the British Electric Traction 
Company, ‘Limited, was held on Monday at Winchester House, Sir 
ае Rivers Wilson, G.O M. G., O. B. (chairman of the Company), 
presiding. 

The C in moving the adoption of the report (which was 
published in our issue of the 1st inst.), said that the net profit for the 
past year, before paying iaterest on the debenture stock, was 
£240,517, as against £222,856 for the preceding 12 months, The 
increase in the profits was entirely represented by the increased pro- 
ductiveness of their investments in the associated companies ; in fact, 
this source of their profit was increasing while the other sources of 

rofit were, in the aggregate, diminishing. This was a satisfactory 
eature, for it was mainly in this direstion that they would have to 
look for their future profits. After paying the interest on debeature 
stock, the preference dividends, and the interim dividends on the 
ordinary shares, they had available for further distribution a sum of 
£78,138. They proposed a further dividend of 6 per cent., making 
6 per cent. for the year, and to carry forward the balance of £38,118, 
which was £13,236 more than last year. The dividend on the ordinary 
Bhares was 2 per cent. lees than last year, and thereason why the smaller 
dividend was recommended was that there was a large proportion of 
capital which had not had time to become revenue earning. It was 
important to recognise, however, that very decided progress had been 
made by the Company. They were operating nearly 400 miles of 
tramway, light railway, and omnibus routes, as against 200 miles five 
years ago, and were carrying about 220, 000. 000 passengers per annum, 
as against 55,000,000 in 1899, and the total traffic receipts were 
£1,162,000, as against £315,000 in 1899. These figures, although 
large, did not show the real progress made. The best figure for com- 
parison was to take the number of passengers carried and the receipts 

r route mile, and this showed how substantial the progress had been. 
fn 1899 they carried per route mile 250,000 passengers, and the receipts 
were £1,455 per mile. For the past year the passengers numbered 
554,000 per route mile, and the receipts were close on £5,000 per route 
mile. The improvement was largely the result of the adoption of 
electric traction. In 1899 the majority of the lines were worked by 
steam and horses, but in 1905 the majority were worked by elec- 
tricity. The conversion of the lines had involved a large increase 
in the capital accounts of the associated companies, but the 
original idea was not only to enormously increase the receipts, 
but also to reduce the cost of working, and this had been done. 
The chairman alluded to the important work which had been done 
during the year in consolidating the Company's various interests in 
the Birmingham and Midland district. They had now secured an Act 
of Parliament enabling them to convert the Brighton and Shoreham 
tramways to electric traction, and to extend them to Worthing, and 
had obtained а prolonged tenure for 42 years, with а favourable pur- 
chase clause. They had also obtained Acts of Parliament enabling 
them to complete the important network of tramways and light rail- 
ways in the vicinity of Oroydon. They hoped soon to maks a com- 
mencement with the work of construction. In the case of the Hove 
and Worthing tramways, they had till 1908 to complete them, and in 
the case of the Oroydon district tramways the period allowed for con- 
struction was close upon them in regard to some of the lines, but 
extended to 1907 in regard to others. The present policy of the 
directors was to limic, as far as possible, further capital commitments. 
They were not promoting or entering upon new schemes, but desired 
to complete what they had undertaken, and he was glad to inform the 
shareholdors that they had made financial arrangements which would 
enable them to proceed with what they had in hand, so that it would 
be unnecessary to make any public iesue for some time to come. 

Mr. Emile Garcke, M.I.E.E., seconded the motion. 

The report was unanimously adopted. 

On the motion of the Chairman, seconded by Mr C. Shirreff B. 
Hilton, the retiring director (Sir Oharles W. Freemantle, K.O.B.) was 
re-elected. 

The proceedings terminated with a vote of thanks to the chairman 
and directors. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The half-yearly meeting was held at the Oompany’s offices, Sir 
R. G. W. Herbert presiding. 

The Chairman remarked that the accounts were made up to the end 
of last year, and there would be no advantage in entering on the con- 
sideration of the intermediate position of the Company's accounts at 
this period. During the half-year they had not been able to announce 
any important development in their works; they had not made any 
considerable contracts for the construction or laying of cables, but they 
had taken advantage of the opportunity afforded by the comparative 
cessation of work to continue the renovation and readaptation of their 
factories, and getting everything into very good condition. The whole 
of the ships of their fleet were in excellent condition, and they were 
ready for any work that might present iteelf at very short notice. 
Having alluded to the progress being made in the pension fund, to 
which he was glad to say no application had been received as yet, the 
chairman concluded by moving that a dividend of 5 per cent. for the 
half-year, making 10 per cent. for the year, be approved of. 

This was seconded and carried unanimously. 


NEW GENERAL TRACTION. 


The general meeting of this Оотреру was held on the 6th inst., 
Baron d Erlanger presiding. Parti of the report were given in 
lest week's issue. 


In moving the adoption of the report, the Chairman pointed out 
that the directors were doing everything in their power to reduce 
expenditure. The total saving to effected from June this year 
would amount to over £800 in management charges While the 
directors could in certain limited measure reduce expenditure, they 
were powerless to accelerate the. Company's source of revenue, whi 
was dependent upon the receipts and dividends paid by the companies 
in which their capital was invested. There was a slight increase in 
the dividends received for 1903 compared with those for 1902, and, 
judging by the gross receipts to date of the Ooventry, the Philedelphia, 
aod the Norwich tram they were led to believe that a further 
slight improvement would be shown for the 1904. It was 
only, however, in a couple of years’ time t they would be 
able to draw accurate conclusions of the earning capacity 
of the Philadelphia line and of the altered tramway system of 
Coventry. For some time they could not expect the revenues 
of the Traction Company to cover the latter's full fixed charges. 
Recent cables from Philadelphia advised them that at last the entire 
system had been connected up, and that the cars were to be running 
over it this week. They had spent £3,000 upon the system since the 
date of the baianoe-sheet, and they would have to spend another 
£4 000 on street paving and various items. Additional cars would 
have to be provided, and if the traffie at all responded to their hopes, 
the power station would require farther extension. U d lines 
were now in constraction, which, when complete, would give a certain 
strategical importance to the line. The £60,000 subscribed on the 

rior lien bonds had been taken entirely by the directors and their 
riends, and the Board would probably invite tenders from the share- 
holders for the remaining prior lien bonds. 

The motion was carried. 


ELECTRIC AND GENERAL INVESTMENT. 


The ordinary general meeting was held on the 6th inst. at Winchester 


ouse. 
Mr. d. Herring presided, and, in moving the adoption of the report 
and accounts (particulars of which „орага in, our issue of the 
ult.), atated that the net profit for the year amounted to £15,804, and 
out of this the directors recommended a further dividend of ls. per 
share, making, with the interim dividend already paid, a total of 
10 per cent. for the year, This would absorb £1,000, and, in view of 
the market depreciation of the investments held by the iren , they 
had decided to place £5,813 to the reserve fund, Although the 
dividend of 10 per cent. was smaller than that paid in previous years, 
he reminded the shareholders that for eve 1 share held by them 
they had received in dividends the sum of £5. 18s. 1d. 
The motion was carried unanimously. 


METROPOLITAN ELECTRIC SUPPLY. 
An extraordinary general meeting of this Oompany is called for 


Tuesday next, when the distribution of the purchase money received : 


from the Borough Council of St. Marylebone is to be considered. А 
bonus at the rate of £6 per £10 share is to be proposed, and also an 
honorarium to the directors. At the same time the chairman will 
explain the views of the Bourd as to the best method of dealing with 
the balance of the purchase money. 


CHILI TELEPHONE. 


The report states that the aggregate number of subscribers at all 
centres at the end of the year was 5,814, as compared with 5,571 at 
the beginning, or a gain of 443 for the year. The groes revenue in 
Chili from all sources was 916,542dol., againet 841,193dol. in 1902- 
1903, and the expenditure in Ohili was 482. 409101. „against 401,519dol., 
leaving the net income from all sources of 494,133dol., against 
439,674dol. The average rate of exchange for the year was 16 5öd., 
as compared with 15-684, in the previous year. The balance to the 
credit of the revenue acoount, including £2,637 brovght from the 
previous year, is £31,207, of which £14,010 has been carried to 
reserve for renewal of plant, etc. An interim dividend of дв. per 
share, less income tax, was paid on Jan. 14 last, and the directors now 
recommend a final dividend of 4s. per share, less income tax, making 
7 per cent. for the year, and leaving a balance of £2,502 to be carried 
forward. Of the debentures which matured on March 31 this year, 
£21,000 has been paid off, and arrangementa have been made to extend 
the remainder, amounting to £35,000, until such time as the finances 
of the Company will permit of their being also paid off. 


EDMUNDSON’S ELECTRICITY. 


The report for the year ended March 31 last, to be presented at the 
meeting on the 21st inst., states that, including £11,734 brought 
forward from last year, the net profit, after payment of debenture and 
other interest, amounts to £64,406, After deducting dividends on 
preference shares paid and accrued, and an interim dividend at the 
rate of 5 per cent. per annum on the ordinary shares, there remains 
a balance of £40,111. The directors recommend а final dividend on 
the ordinary shares at the rate of 9 per cent. per annum, making 
7 per cent. for the year ; to be written off goodwill account £5,000, 
added to reserve fund £5,437, and carried forward £15,925. During 
the year 20,000 pee shares, 20,000 ordinary shares, and £92,196 
debenture stock have been issued, The premiums reocived in respect 
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of these issues, less expenses, amount to £24,562, and have been 
added to the reserve fund, which, with the contribation proposed to 
be made from revenue account, will be thereby increased to 270,000. 
The large increase in the capital has beén necessary for the completion 
of central stations in new towns and large extensions to many of the 
older works, and will bear fruit in due course in the form of increased 
revenue, 


^ 


NATIONAL TELEPHONE. 


The report for the half-yesr ended June 30 last, to be presented at 
the meeting on 22nd inst., states that the income acerued in reep ct 
of the business of the half.year amounts to £984,600, an increase 
of £90,017. Working expenses for the half-year amounted to 
£567,072, an inorease of £57,658. The net result for the half. 
year (after deducting the Post Office royalties, amounting to 
£90,703) is a profit balance of £326,825, an increase of £23,668. 
The rentals carried forward for unexpired terms of running con- 
tracts amount to £937,297, an increase of £62,913. Oat of an 
available balance of £258,286 the directors recommend a dividend at 
the rate of 6 per cent. per annum on the preferred stock and 5 per cent. 
per annum on the deferred stock, transferring £100,000 to reserve fund 
and carrying forward £9,370. The sum of £394,654 has been expended 

capital acoount during the half-year in the erection of 19,615 addi- 


on 
tional exchange and private stations and in the construction of under- 


ground works. 
ELECTRICAL POWER STORAGE. 


The profit for the year to May 31 last, including the balance of 


£594 brought forward, is £10,560. Out of this sum the directors have 
carried £3,500 to the reserve fund and £1,000 to the contingent fund. 
They recommend again the prom of a dividend of 6 per cent. on the 
ordinary share capital, which will absorb a further £5,389, and leave 
£470 to be carried forward. The buildings, plant, toole, eto., have 
been maintained in thorough repair and condition at a oost of £4,297, 
which sum has been provided out of revenue. The Company’s products 
continue to give satisfaction to its customers, the volume of orders 
increasing steadily year by year. 


NEW COMPANIES REGISTERED. 


R. Н. Lengbotham and Co, Limited.—Cipital, £10,000. 
Objects: to acquire and carry on the business of R. H. Longbotham 
at Ings Foundry, Wakefield, and at Newcastle-on-Tyne, as Б. Н. 
Longbotham aud Co.; to manufacture and deal in machinery, imple- 
ments, rolling-s i 
all kinds ; and to carry on the business of electrical and mechanical 
рне etc. Registered office: Ings Foundry, Ings-road, Wake- 

eld. 


Hunter Electric Candle Lamp Company.—Oapita], £800. 
Objects : to acquire certain inventions relating to electric incandescent 
lampe and fittings, and letters patent and benefit of application relating 
thereto; to adopt agreements with N. Burt and Co. and О. О. Regnart; 
and to carry on the business of manufacturers of and dealers in electric 
candle lamps and fittings, etc. Registered office: 17, Newman-street, 
Oxford-street, W. 

Kingsbridge and South Devon Electric Lighting and Traction 
Company, ted.—Oapital, £2,000. Objeots: to carry on at 
Kingsbridge, Saloombe, and elsewhöre in Devonshire, the business of 
an electric lighting and power company in all its branches, and to oon- 
struct, fix, and maintain any necessary generating stations, cables, 
wires, lines, accumulators, lampe, works, and convenicnces, eto. 
Registered office: 25, Victoria-street, S. W. 

Dean and Burden Bros, Limited.—Oapital, £3,800. Object: to 
acquire the business of motor manufacturers and engineers carried on 
at Friary-lene, Salisbury, as Burden Bros., and to carry on the busi- 
ness of engineers, manufacturers of motors of all kinds, etc. Regis- 
tered office: Friary-lane, St. Aun-street, Salisbury. 


APPOINTMENTS VACANT. 


Rolling-Stock Superintendent, London Couaty Council Tram- 
ways Department. Salary, 2400 per annum. Applications by 10 a.m. 
on July 16. 

Resident Engineer, Mains Superiutendent, and an Installation 
Inspector, a Meter Superintendent, and an Accountant, St. Marylebone 
Electricity Department. Applications by 3 p.m. on July 20. See 
advertissment in last issue. 

Clerk of Works, Handsworth, Birmingham, during the erection of 
the electric supply station. Salary will be 34 guineas per week. 
Applications to the Olerk by noon on July 19. 

Electrical Engineer, as test-room assistant in larg» Midland 
factory. Apply, Box No. W 9, Elecricad Engineer Office, See 
advertisement. 

Storekeeper, Oarliale Electricity Works. 
Applications by July 25. 

Mains Assistant, West Ham Electricity Works. Salary, £2. 5e. 
per week. 


Wages, 258. per week. 


New lIesne.—The list of subscriptions for the issue of 46,600 ordi- 
рагу shares of £5 each at par by the Electric Supply Corporation, 
Limited, will close to-day. | 


tock, instruments, tools, apparatus, and hardware cf 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Worksop.— Tendera are to be obtained for oables, etc., for mains, 


and additional feeder. estimated at £1 000. 


Rhyl.—The Urban District Council invite tenders for 1,400 yards 
of ‘2 concentric feeder cable. Tenders by 18th inst. 

Murcia —The Post and Telegraph Department, Madrid, r«quire 
tenders for an urban telephone system at El Dano del Beal. "Tenders 
by 27th inst. 

Belmez (Spain).—The Municipality require tenders for electric 
lighting by £Och inst. Particulars from Secretary to the Ayunta- 
niento, Belmez (OorJoba), Spain. 

Batley.—The Corporation invite tei ders fur one 350-kw. steam 
dynamo and switchboard extension for sme, Specifications, etc., 
ш аш from the Borough Electrical Eogioeer. Tenders by 

uiy 16. 

Keighley.—The Corporation iavite tenders for machine tools for the 
workshop at the саг depót in Scuth-street. Particulars may he obtained 
пош n J. M. Smyth, Electricity Works, Keighley. Tenders by 

ü y e 

Plymouth.—The Education Authority invite tenders for elccttic 
light installation at the Municipal Technical School. Specifications, 
etc., can be seen at 11, The Oreecent, Plymouth. Tenders by 12 noon 
on 218 inst. 

Bromley.—The Oouncil invite tenders for the provision of a 15-kw. 
electric light installation at the refuse destructor work . Specifica- 
tions, et3,, may be obtained at the cftice of the Borough Engineer. 
Tenders by 3 p.m. on July 26. 

Stockport. —The Gas and Electricity Committee inv.te tenccrs for 
supply of дїп. and Ain. cast-iron mains and for irregalars from. Зір. to 
ain. Specificstions, etc., can be obtained from the engineer, Mr. 8. 
Meunier. Tenders by July 20. 

Devonport (Tasmania).—The Towa Board invita tenders for the 
supply and delivery of alternatively 50 or 100 smallest-size meters to 
read direct in B. O. T. units on 220-volt direct-current circuits. See 
advertisement in former issue. 

Glasgow.—The Trustees of the Clyde Navigation invite tenders for 
two electric 32. ton coaling hoists for Olyde Dock. Specification, 
etc., may be obtained from Mr. Geo. Н. Baxter, 16, Roberteon-street, 
Glasgow. Tenders by noon on July 25. 

Whitby.—The Urban District Council invite tenders for (a) dis- 
tributor and street-lighting cables; (b) network and service-bores. 
Specification’, eto., may be obtained from Mr. H. S. King, eleotrioal 
engioeer. Tenders by 10 a.m. on July 18. 

Walthamstow.—The Uiban District Council iavite tenders for 
sapply, delivery, and Jaying cables, trough»ng boxes, eto. Specifica- 
tions, etc., may be obtained from Mr. J. Enright, 68, Lincoln's-inn- 
fields, W.C. ‘fenders by 5 p.m. on July 22. 

Roohdale.—The Electricity Committee invite tenders for erection of 
the buildings in connection with the extension of the engine-room. 
Particulars may be obtained from Mr. О. O. Atchison, Electricity 
Works, Rochdale. Tenders by noon on July 18. 

Preston (Lancs.). —The Corporation invite tenders for supply and 
delivery at their power station of mashine toole. Specifications, ete., 
may be obtained from Mr. Walter H. Tittensor, Tramway Power 
S'ation, Holmrook-road, Preston. Tenders by July 18. 

Suakim.—The Public Works Department uire tenders for 220 
miles of galvanised wire, 1,100 yards ditto, 1, screws and bolts, 
6,000 insulators, 1,500 creosoted fir telegraph poles, and 3,000 oak 
poles, to be delivered at Suskim between Oct. 1 and Dec. 1. 

Dartford (Kent).—The Metropolitan Asylums Board invite tenders 
for installation of fire-alarme at Darenth Asylum, Dartford. Specifica- 
tions, etc., may be obtained at the office of the Board. Embankment, 
E.O., on and after 9th inst. Tenders by 10 a.m. on 20th inst. 

Haokney.—The Guardians invite tenders for fitting up a system of 
electric fire-alarm belle at their Homerton establishments, Specifica- 
tion, etc., can be obtained from Mr, Frank R. Coles, Olerk’s Offices, 
Sidney-road, Homerton, N. E. Tenders by 2 p.m. on July 27. 

Wimbledon.—The Urban District Council invite tenders for ezten- 

sions to the present refuse destructors at their electricity works. Par- 
ticulars may be obtained from the кйш and Surveyor to the 
Council, Council Offices, Wimbledon. Tenders by 10 a.m. on 25th 
inst, 
Ashton-under-Lyne.—The Guardians invite tenders for the supply 
and fixing of telephones at new hospitals and nurses’ home at the 
union. 8 cations, etc., may be obtained at the office of Messrs. J. 
Eaton and Son, Stamfoid.street, Ashton-under-Lyne. Tenders by 
July 20. 

Plymouth.—The Оогрогайоп invite tenders for (25) steam alter- 
Dator, etc.; (26) Lancashire boilers, with mechanical stokers ; steam, 
exhaust, and other piping ; ejector, condenser, valves, eto. Specifica- 
tions, etc., may be obtained from the Borough Electrical Engineer. 
Teaders by Avg. 15. | 

Aston Manor.—The Corporation invite tenders for the supply, 
delivery, and ereotion complete of pipework, ete. Specifications, eto., 
may be obtained from Mr. T. J. Ballard, Electricity Works, Ohester- 
street, Aston Manor. Tenders before 12 noon on July 28. See adver- 
tisement iu former issue. 

Homerton.—The Metropolitan Asylums Board invite tenders for 
installation of telephones at the Eastern Hospital, Homerton, N.E., 
and Western Hospital, Fulham, S. W. Specifications, etc., may be 
obtained at the office of the Board, Embankment, E.C., on and after 
9th inst. Tenders by 10 a.m. on 20th inst. 

Radoliffe. — The Urban District Oounsi] invite tenders for the oon 
struction of permanent-way, including copper bonding, of about 5 miles 
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1 furlong of route length line, being 64 miles single line with passing 
places. Specifications, etc., may be obtained from Mr. W. L. Roth- 
well, engineer to the Council. Tenders by 16th inst. 

Wigan.—The Oorporation invite tenders for (1) hand reversible 
three-wire battery, booster, and switchboard ; (2) compound-wound 
double field balancer ; (3) cables, Specifications, etc., may be obtained 
from Mr. J. Slevin, borough electrical and tramway engineer, Brad- 
ford-place, Wigan. Tenders by 12 noon on July 19. 

St. Panoras.—The Borough Oouncil invite tenders for the supply 
and erection of main switchboard at the King's-road power-house, 
Oamden Town, N.W. Specifications, etc., may be obtained at the 
offices of the Electricity Department, 57, Pratt-street, N. W. Tenders 
by 12 noon on July 19. See advertisement in former issue. 


Manchester.—The Tramways Committee invite tenders for the 
supply of the following: (a) steel tramway poles ; (b) 20 miles of 
hard-drawn copper trolley wire ; (c) 6,000 yarda of 2in. steam tube, 
together with the nevessury fittings. Specifications, etc., may be 
obtained on application to Mr. J. M. M’Elroy, Tramways Department, 
55, Piccadilly, Manchester, Tenders by 5 p.m. on July 18. 


Dartford.—The Urban District Oounoil invite tenders for carrying 
out an extension of underground and pilot cables drawn into existing 
spareways, and for the laying of private and publico lighting cables, 
together with all necessary roadwork, junction boxes, etc. Specifica- 
tions, etc., may be obtsined from Mr. W. Kay, clerk to the Oouncil. 
Tenders by 12 noon on the 19th inst. See advertisement in former 
issue. 


Greenwich.—The London County Council invite tenders for the 
manufacture, delivery, and ercction at the tramways electricity gene- 
ratiag station at Greenwich of the following plant: two 24in. centri- 
fagal pumps and motors, one Jin. centrifugal pump and motor, two 
Вір. by 8in. three-throw air-pumps and motors, one дїп. artesian well 
pump, fixed and rotary strainers, etc. Specifications, etc., may be 
obtained at the County Hall, Spring-gardens, S. W. Tenders by 
10 a.m. on Oot. 4. 

Rochdale.—The Corporation invite tenders for the supply, delivery, 
and ere;tion at the Electricity Works, Rochdale, Lancashire, of two 
stem tarbines direct connected t» two 3-ph e alternators, or alter- 
natively for alte nators connected to high-speed triple-expansion 
engines (Oontract No. 7); and also for one motor-diiven 3-phase 
alternator (Contract No. 8). Specifications, eto., may be obtained at 
the offices of Messrs. Lacey, Sillar, and Leigh, 2, Queen Anne's-gate, 
Westminster. Tenders by July 18. See advertisement iu former issue. 


Lerida, eto. (Spain).—The Gaceta de Madrid of June 22 contains 

notices calling for tenders for the construction and working of tele- 
phone aystems in Lérida and in El Llano del Beal, in the province of 
Murcia. In each case tenders are to be presented either to the Dire»- 
ción-General of Telegraphs, 10, Oalle de Carretas, Madrid, or at certain 
local offices within 50 days of publication of the notice in the Gaceta. 
In esch case the concessionaire will have to pay to the State 10 per 
cent. of all reseipts ; the maximum period of the concession will be 
for 20 years, and the adjudication will turn on the reduction of this 
period. А provisional deposit of 2,000 pesetas (or about £57) is 
required in the case of the Lérida ро service, and of 500 pesetas 
(or about £15) in the case of the El Llano del Beal telephone service. 


Berga, eto. (Spain).—The Gaceta de Madrid for June 26 publishes 
a тота. decree calling for tenders for the installation and working of a 
telephone system and central stations at Berga and sub.stations at 
Gironslla, Puigreig, Balsareny, Ssllent, Oastelladral y Oardona. 
Tenders will be received within 30 days’ date of publication at the 
office of the Direccióu-General of Posts and Telegraphs, 10, Calle de 
Oarretas, and at the office of the Civil Governor, Barcelona, a pro- 
visional deposit of 2,000 pesetas (or about £57) being required from 

rsons tendering. The maximum period for the concession is for 
20 years, and the adjudication of tenders will turn on the redaction of 
this period. The Gacetas may be seen on арр саш at the Com- 
mercial Intelligence Branch of the Board of Trade, 75, Basinghall- 
street, ae any day between 10 a.m. and 5 p.m. (Saturdays 10 a. m. 
to 1 p.m). | 

Reichenberg (Austria.Hungary).—The project for the establish- 
ment of a central distributing electric power and light т; in the 
Reichenberg land district has taken definite form. The territory 
included is about 10 miles square, and 24 towns and villages have 
joined in the movement and subsoribed to the capital stock. Some 
10 more are expected to join. The population of the district, exclusive 
of касы is about 60,000. Stock is subscribed at present to the 
amount of £40,000, and this it is proposed to increase to £80,000. 
The Жете og purpose of the corporation will be the distribution of 
electric light and power, with the possibility of installing and working 
a system of suburban electric tramways. Tramway and light franchisees 
for the city of Reichenberg are at present owned by private corpora- 
tions, and at their expiration it has been generally eppo that the 
city would take over and conduct the enterprises. Negotiations are 
pending, however, which may change the situation in this respect. 

mmunications regarding үре etc., may be addressed to 
directors Alfred Ginskey, Maffersdorf, and Dr. Richard Pirkl, 
Reichenberg. | 


RESULTS OF TENDERS. 


Zatley.— The contract for steam-piping and superheater for the 
soi lighting station has been let to J, Spenoer, Limited, Wednes- 
ary. 
Dovor.—The ie eer have accepted the tender of G. Lewis and 
оа, at £1,222, 10з., for additions to Corporation electricity 
works, 


Radcliffe (Lancs.).—The Urban District Oouncil have accepted the 
tender of Ferranti Limited, Hollinwood, Manchester, for the supply 
of direct-current electricity meters, 


Southport.—The following tenders have been accepted : Procter 
and Co., stoker, £73; Dick, Kerr, and Oo., 200-kw. alternator, 
£608. 10s. ; Belliss-Morcom, alternators, £41. 9в.. 

Stepney.—The Borough Council have accepted the tender of the 
Electric Motor Supply Oom any, Nottingham, at £237. 8s., for wiring 
and fitting the Whitechapel public baths for the electric light. 

Croydon.—-The Electricity Committee recommend for acceptance 
the tender of Babcock and Wiloox, at £997, for supply of materials 
and erection of steam-pipe in connection with extensions at the elec- 
tricity station. 

Colehester.—The Council have accepted the tender of Davey, 
Paxman, and Oo. to supply one Peache 550-h.p. engine for £1,320 ; 
and Henley’s Telegraph Works Oompany for cables for main exten- 
sions at £1,560. 103. 

Exeter.—The Electric Lighting Committee have recommended the 
acceptance of the tender of the British Westinghouse Compary to 
erect а reciprocating engine for generating the tramway supply for 
£2,269, which is the lowest in its class. 

Exeter.—The Corporation have accepted the tender of the British 
Westinghouse Electric Company, London and Manchester, at £2,260, 
for one 200-kw. triple-expansion engine and traction generator, with 
condenser steam, exhaust, circulating water pipes, eto., or, alter- 
natively, one 200-kw. steam turbo-generator, with condenser, pipes, etc. 

Warrington.—The Town Oouncil have accepted the followiog 
tenders: J. A. Ewart, at £2,935. 15s. 8d., for the construction of the 
permanent way of light railway No. 1 from Stafford-road to Victoria- 
square, Stockton Heath; Babcock and Wilcox, at #957, for the supply 
of four mechsnicsl stokers ; and that of Bell Bros., at £450, for the 


supply of water-softening plant. 

Derby.—The following tenders have been ted : Rawlinson and 
Sons, at £19. 15e., tor the su Ply of a telescopic trimming ladder; 
О. Potter, at £12. 10s., for pa g the engine-room at the electric 
lighting station; E. Buxton, at be. per poet, for painting the street 
electric light lamp-poets ; Radford and Greaves, at £50. 10s., for the 
construction of an under d transformer chamber; Derby Ooal 
Company, Т. and G. Walker, and G. L. White for coal. 

London.—The London County Council Education Committee have 
received the following tenders for installation of electric light, etc., at 
the Popl:r Technical Institute : 

Alliance Electrical Company. 137, Regent-street, W.* .......... - £666 
Electrical and General Engineering Oompany, 17, Gracechurch- 


street, E. ........... C Rm e. 718 
Wenham and Waters J ve VEU A CUN . 770 
Drake and Gorham, 66, Victoria-street, S. WW... — EE 787 
J. H. Holmes and Co., 17, Roho-square, W. C.. „ 790 
Mossop and Oo., 52, Queen Victoria- street, E. O. . . . 940 
Peacock and Jessop, 529, Goldhawk- road, ....... — . 950 


* Recommended for acceptanoe. 
Loughborough.—The Town Council have received the followi.g 
tenders for the five steel roof principals required for the boiler-house at 
the electricity station : 


W. Hayward and Sons, Wolverhampton ....... — £184 0 0 
A. Faulks, Loughborough 171 0 0 
Drew-Beer and Co., Westminster 0 T 138 15 0 

* Accepted, plus £25 on agreement to complete work in five weeks. 

Switchboard. 

J. G. Statter and Co., Birmingham......... ME 469 0 0 
J. E. Spagnoletti and Co., London . 470 0 0 
E'ectrical Press Supply, Limited, Birmingham . 500 0 0 
Electrical and Ordnance Accessories Company, Birming 510 0 0 
Johnson anc Phillips, Old Oharlton, Kent ...... 560 0 0 
Dorman and Smith, Salford................... CT aa ease - 580 0 0 
General Electric Company, London.......... . 592 0 0 
Ferranti Limited, Hollin wood (accepted 596 0 0 
Consolidated Electrical Company, Oanonbury ............ . 596 0 0 
Oowans Limited, Salford ............................_..—....... . 609 0 0 
Electrical Company, London V 640 0 0 
Orompton and Oo., London — ria bien s 22. 645 0 O 
(зна дал ma Oo., bui eri „„ a гор 4 4 

rush Electrical Engineeri mpany, Loughborough ... 
Kelvin and White, Glasgow ee coerente 675 0 0 
J. Fowler and Co., Leeds ..... "n prre „ 696 0 0 
Electric Construction Company, Wolverhampton......... .. 825 0 0 

British Westinghouse Electric and Manufacturing Com- 
pany, Manchester . —— ЯНИ 1, 0 0 

Piping, feed pumps, tanks, etc, 

Aiton and Co., Willesden Junction 895 0 0 
E. Le Bas and Co., Londo/rn . 620 0 
J. Spencer, Limited, Wednesbury (accepted)................ . 62710 0 

Olarke, Chapman, and Оо., Gateshead-on-Tyne (Hopkins's 

Valdes £50 extr) ,, 8 705 0 0 
R. W. Blackwell and Co, London 5 . 745 0 0 
Babcock and Wilcox, London rene 820 0 0 
Blake-Kuowles Steam Pump Works, London . 845 0 0 
Sir Hiram Maxim’s Electrical and Engineering Oompany, 

Westminster „ PP 

Electric cables. 
W. T. Henley’s Telegraph Works Company, London — 

maintenance 14 per oent. (acceptedi . 6,515 2 65 
Western Electric Company, North Woolwich —1 per cent. 6,565 14 10 
British Insulated and Helsby Oables, Limited, Prescot— 

11 per cent „ o 6,698 4 5 
St. Helens Cable Company, Warrington—2J per cent.. 6,701 11 9 
Callender's Cable and Construction Company, London — 

14 per cent. .............-. e 2. . 6,942 9 10 
W. T. Glover and Co., Manchester —2 рег cent 6,996 6 2 
Siemens Bros, and Oo. —1 per оепї........................... . 4,212 10 0 
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—The Urban District Council have received the follow- 


ing tenders for the supply and eye of electric mains: 
Midland Electric Oorporation for Power Distribution, 
Wolverhampton -—-—————— 81. 136 19 11 
British Insulated and Helsby Cables, Prescot *............ 1,136 19 11 
W. T. Glover and Oo., Trafford Park.. . „ 1170 2 5 
Siemens Bros. and Oo., London . 1,176 16 6 
Callender and Oo., London ẽã . 1,197 6 10 
W. T. Henley and Co., London . ‚200 2 
Western Electric Compaa üg. e . 1,215 5 6 
St. Helens Cable Oom pan . 1,239 14 4 
Johnson and Phillipe 2 1,285 0 0 


* Recommended for acceptance. 


Swindon.—Tho following tenders have been recommended for 
acceptance : Frisby and Stubbs, Liverpool, for advertising on the tram- 
cars for a period of three years, at per саг per annum, and on the 
tramway time-tsbles for a period of three years, at £6 per annum ; 
A. E. Bromley, London, for advertising on the tramway tickets for 
a period of three years, at £7. 10s. per half million tickets; Glasgow 
Numerical Printing Oompany, Glasgow, for the supply of the tramway 
tickets fora period of three years, at 34d. per 1,000 tickets ; Ticket 

ter and Punch Oompany, for letting on hire the ticket punches 

at 15e. each, with the option of purchasing the same at the end of 

12 months at £4 each. The tender of Dick, Kerr, and Oo.'s motors 

for the tramcars has been accepted subject to a three years’ tee 

t given, instead of a one year's guarantee as provided in the 
cation. 


BUSINESS NOTES. 


TRACTION. 


Paisley.—The company’s line from Paisley Oroes to Johnstone has 
been opened. 

Leioester.—The Narborough-road, Hinckley-road, and Fusie routes 
have been opened. 

Tarporiey.—A meeting of the inhabitants have pledged themselves 
to support the light railway scheme. 

^A Southend.—The Board of Trade have confirmed the Southend-on- 
Sea and District Light Railways (Extensions) Order, 1904. 

Light Railways Act.—The Light Railways Bill, introduced by 
Lord Wolverton, was last Friday read a third time in the House of 
Lords and passed. 

Halifax.—The Town Council have instructed the borough engineer 
to commence the construction of the line from Brighouse to Bailiffe 
Bridge at an estimated oost of £12,746. 

Tientain.—It is stated that the Compagnie Internationale de 
l'Odent has obtained a concession from the Chinese Government 
permitting it to instal electric street oar lines and electric lighting. 

Batley.—The Oorporation have decided to communicate with che 

British Electric Traction Company with a view to ascertaining 
what the company sre doing in reference to the Bradford-road 
tramways. 

Tyneside Tramways Co.—The company’s traffic returns for the 
week ending July 6 were £381. 3a. 8d., this amount showing an 
ipc-ease compared with the corresponding period of last year of 
£61. 1s. 4d. 

Lancaster.—The receipts for the past year е March last 
amounted to £4 184, the total revenue being £4,687. The working 
expenditure totalled 24.655, and the interest and debt redemption 
charge £2,867, making £7,520. This leaves a deficit of £2,833. 


—The report of the Electric Lighting and Tramways 
Committee, remarking upon the fairly favourable results of the tram- 
way working, the system having been gradually brought into operation 
during the past month, was adopted at the last meeting of the Town 


Council, 

P Bills.—In the House of Lords on Wednesday the 
Charing Cross, Euston, and Hampetead Railway Bill was read a 
third time. In the Oommons the Bristol Tramways (Extensions) 
Bill and the Manchester Oorporation Tramways Bill were read a 
sscond time. 

Croydon.—At the last meeting of the Corporation the Tramways 
Committee presented a report recommending that several additional 
extensions be provided for in the Bill about to be promoted by the 
Corporation. Ultimately it was decided only to include a route along 
Grange-road. 

Swindon. —A 200-kw. set for the new tramways has been installed, 
and is ready for supplying current for working the service. This set 
will be capable of supplying current not only for the seven cars now 
about to be delivered, but will be sufficient to supply current for 12 or 
13 cars if required. 

Warrington.—At a meeting of the Town Council, a discussion arose 
as to the mechanical stokers ordered by the Tramways Oommittee, on 
the recommendation of the engineer, certain members criticising a 
statement that the mechanical stokers were economical. Ultimately 
the action of the committee was confirmed. 

‘Woerkington.—The Town Council have decided to ask the White. 
haven Town Oouncil and the Maryport and Cleator Moor Urban 
Councils to discuss the question of forming a joint committee to con- 
sider the advisability of jointly taking over the parliamentary powers 
of the West Camberiand Tramways Company. 


Ayr.—An enquiry under the Private Legislation Procedure (Soot- 
land) Act into rovisional order, 


e Ayr Corpora aon tramways draft 
'was held at Glasgow on Saturday. The Oommiesiotiers found the 


рыш» proved on condition that work A be confined to а loop line. 
ey refused the powers asked under Section 25 to run omnibuses. 

Derby.—A trial trip was made on Monday on the Osmaston-road 
section. The result is reported to have been fairly satisfactory. It is 
stated that another effort is being made to float the Derby and Ash- 
bourne light railway scheme, the powers for which will expire under 
the of Trade license if they are not utilised within the next 
few months. 

Lincoln. —At a meeting of the Ci 
Electricity Works Committee had 
Lincoln Tramways Oom ; 
the committee 
temporary arrangements for carrying on the traffio while the tramways 
were being converted. 


out the 


arrangements with the company, to enable the latter to 
cars, the 


euggestions of the Board of Trade, and to run doub 
expense of the lowering to be borne by the company. 

Bradford.—At Tuesday's meeting of the Corporation a resolution 
was submitted that application be made to the Board of Trade for 
sanction to borrow the amount required for the construction by the 
Corporation of the Baildon section of the Mid-Yorkshire tramways. 
The cars last week beat their record for Saturday and weekly reoei 
On Saturday £1,280 was taken, and the week's receipte totalled 

Stockport. — The Hazel Grove Urban District Counoil have 
approved heads of an agreement with the стана, leasing the 
tramways to the latter in the event of their purchasing the company’s 
денеш g. It is reported that the company have decided to run a 
service of motor 'buses to Нагз] Grove, the negotiations with the Oor- 
poration haviog, apparently, been abortive. It is also stated that a 
rival company is to be formed for the same purpose, 

Bootle.—At a meeting of the Highways Oommittee a letter was 
read from the town clerk of Liverpool, req the construction of 
tramways in Breeze-hill and Merton-road to connect with Stanley-road 
and Strand-road lines to the north docks ; or, alternatively, the oon - 
straction of lines in Breeze-hill and Balliol-road to Regent-road, and 
offering to construct and maintain the portion of Balliol-road over the 
old quarry. The town clerk was instructed to reply that the proposals 
could not be accepted. 

Tees-side.—The Stockton Town Council have ары the offer of the 
Imperial Tramways Oompany to pay the Oouncil annum for 
25 years in respect of every route mile of tramway owned or worked by 
the company within the borough, the Council to withdraw the petition 
against the company’s Bill. Ata meeting of the Middlesbrough Town 
Council it was resolved to reject the agreement submitted by the com. 
pany. The Bill will therefore be opposed in the House of Lords by 
the Middlesbrough Corporation. 

Electric Traction Co.—The dissolution is announced of this 
company, the syndicate which promoted the Oentral London Railway. 
The holders of the ordinary £10 shares obtain under the winding-up 
an allotment of Central London debenture stock equivalent to £17. 58. 
for every £10 share held in the syndicate. The holders of the £1 
deferred shares get £43 per share. It is understood that there will 
be а further distribution of £1 on the ordinary shares and £7 on the 
deferred. There are 29,890 ordinary shares and 1,200 deferred. 


West Riding Tramways Bill.—This Bill came before Mr, J. W. 
Lowther, chairman of committees, in the House of Oommons last week 


as an unop measure, It has already passed the House of Lords. 
Its object is to authorise the Wakefield and District Light Батат 
est ing. 


гош construct а tramroad and other works in the 
The Bill authorises the company to raise an additional £165,000, and 
empowers them to borrow £55,000 of thissum. Formal {з were 
given, and the Bill was ordered to be reported for third reading: 


Dukinfield.—At the last meeting of the Town Oouncil, it was 
stated, in reply to several questions, chat the current for all the oars 
running between Stalybridge and Hyde and Dukinfield to Throstle 
Bank was obtained the infield sub-station. The sub- 
station was really doing more work then it should do. The Joint 
Board desired that the motormen should more experience in the 
command of the cars before they put them upon Crescent-road. It 
ede that cars would be run to Moesley and Millbrook in about 

ght. 


& fo 

Birmingham.—At last week's meeting of the Corporation the 

scheme for extending the tramway yaten, of which we recently gave 

oculars, was adopted practically in the form prepared by the 

ways Committee, who were instructed to draft an empowering 
Bil. A tion was made that a line should be oonstructed from 
Bristol-road to Mosely-road, and the chairman of the committee pro- 
mised that the matter should have consideration, but added that he 
scarcely regarded the proposes seriously, as it would entail the widen- 
ing of the railway bridge at Camp Hill. 

Yarmouth.—The following recommendation of the Tramways Com- 
mittee was adopted at Tuesday's meeting of the Town Council : '' That 
on receipt of the Royal assent to the Oorporation Bill now before 
Parliament, the Oouncil instruct the borough surveyor to at once 
submit the necessary plans to the Board of Trade for their assent, and 
that immediacely on their approval the work of constructing the 
tramway in Blackfriars-road from St. Peter's.road to Queen's-road be 
proceeded with, so as to ensure the completion of that section of the 
tramway before the commencement of the fishing season, at а cost of 
£2,900, in addition to the rails already in stock. 

Wigan.—The minutes of the Tramway Committee, confirmed at the 
last meeting of the Town Council, stated that the Pemberton and 
Platt Bridge routes would be in use again in а few days, and that 


1600 
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they would be ready to run on the Pemberton section as soon as the 
Pemberton Oouncil had finished their work. They had been con- 
stantly in negotiation with the Hindley District Council for running 
powers in regard to the short length in their district - namely, from 
Amberswood Common — but their demands were such that the committee 
could not agree to them, as they were absolutely unreasonable, and 
the committee had decided to run the cars ia that district as far as the 
boundary of Iace, which would be Amberswood Hotel. 


North Wales Electric Power and Traction Co.—The 10,000-h.p. 
hydraulic station is now well under way, and 18 miles of new railway 
liae are in course of construction. The pipe line and dam works are 
in full swing, an1 it is expected that current will be ready by the end 
of the year. А considerable portion of the 10,000 h.p. to form the 
first insta'lation has been already booked. The whole contract, includ- 
ing the supply of six 1,000-kw., 10,000.volt turbo-alternators, 10 

-h.p. locomotives, the whole of the rolliag-stock for the new line, 
the complet» erection of the hydraulic works, transformer stations, and 
over 100 miles of high-tension transmission lines, is being proceeded 
with by the sole contractors, Messrs, Bruce Peebles and Co., Limited. 


Rhondda. —At the meeting of the District Oouncil the Legal and 
Parliamentary Committee reported the completion of the purc of 
that portion of the pouty pe d and Rhondda tramways situated within 
the district of the Conncil, and that a letter from Mr. G. E. Morewood, 
25, Leadenhall-atreet, London, had been considerei respecting the 
leasing of the tramways. The committee had replied that the Council 
would be prepared to receive offers. for the grant of a lease of the 
Council's rights on the basis of a term of 42 years, the lease to contain 
a proviso that in the event of the Oonnoil. repurchasing the system it 
should be treated as a going coneerp, and asking Mr. Morewood to 
submit alte mative terms for the grant of a lease for a similar period, 
leaving the Oouncil’s statutory rights of purchase unaffected. 


Ashton and Stalybridge Tramway Deadlock,—There aré indiza- 
tions of a settlement of the deadldtk in the through running of the 
Ashton and Stalybridge ele trie ears. Ata meeting of the Stalybridge 
Joint Electricity Board lást week it was resolved that the sub-com- 
mittee meet the Ashton Tramway Sab-Oommittee to discuss the situa- 
tion, but that they be not empowered to finally settle matters. They 
are to raport to the Joint Board, which will give its final decision. The 
chairman of the Askton Tramway Committee expressed himself as 
highly gratified at the turn of events. He was extremely desirous of 
bringing about a settlement, and shonld do all he could towards that 
end. One ticket only would be reqaired for each through passenger, 
the destination being indicated by punching. Through tickets could, 
of course, be apportioned, eich authority having equal length of track. 


Bury.—At a special meeting of the Tramways Committee the town 
olerk read a letter from the town clerk of Salford submitting proposals 
for the granting to Salford of running powers on portions of the Bury 
and Radsliffe tramways, and various other suggestions, as the result of 
interviews which the chairman, the manager, and himself had had 
with the chairman of the Salford Tramways Committee, their town 
clerk, and manager, and it was resolved that the consideration of the 
matter be deferred. The system adopted by this committee on 
April 29 last in connection with the reduced fares for workpeople — 
whereby any pastenger desiring to travel at such rates was required to 
fill up au application form stating place and nature of employment-- 
has been discontinued. A suggestion that 4d. fares should be adopted 
was rejected, it being considered that it would be premature to intro- 
duce such an s pees It is expected that the Manchester-road 
section will be finished within two or three days. 

Huddersfield. —The extension of the Longwood section was opened 
last week. Huddersfield, the pioneer of tramway municipalisstion, is 
also first in the field amongst the municipalities of the country in the 
matter of supplying motor power for the dm Y of coal. Some time 
ago the Tramways Committee were ке ed by a company at 
Lindley with the object of securing a light railway service to carry 
coal from the Hillhouse railway siding to the works of the company at 
Lindley, в distance of some three miles, A seven years’ agreement for 
the Oorporation to carry all the company’s coal was entered into, and 
the work of constructing the necessary permanent way to connect the 
two points was commenced, That in the company’s mill yard has 
been finished, and it is expected that the whole of the work will be 
completed in a few weeks. The Tramways Oommittee will restrict the 
hours of haulage to slack hours in the morning passenger traffic, and 
none will be carried in the afternoon. It is considered probable that 
other large consumers of coal will enter into arrangements with the 
Corporation for a similar service. 

Leeds.—The Committee of the House of Commons, Mr. Heywood 
Jobnstone presiding, gave their decision on the clauses of the Corpora- 
tion’s Bill relating to tramways on Tuesday. The committee gave the 
Corporation power to carry animals, коо]. and other things оп the 
existing tramways of the Corporation. Regarding Clause 102, which 
proposed that the Corporation should be in & position to make agree- 
ments with adjoining authorities to work tramways, the clause was 
granted to the extent of giving the Oorporation power to enter into 
such agreements, but without purporting to give that power to other 
persons, companies, or local authorities. This decision, however, 
would not affect the Horsforth case. The York-road extension has 
been opened. It is hoped to have the extension along Belle Vue-road 
and Moorland-road to Hyde Park ready by the 25th inst. Proposals 
are on foot for the ranning of lines through Bramley to Rodley, and 
to the boundary on Whitehall-road, thus placing Drighlington in touch 
with the city. Arrangeme ats are being made for the adoption of a 
system of high-tension transmission. 

Wolverhampton.—The report for the year ending March 31 shows 
that the section operated by horse traction resultec in a lose, after 
allowing for interest, sinking fand, and depreciation, of £1,275. The 
electric traction account shows that the income in excess of working 
expenses amounted to 28,611. 16s. Gd. Repayment of loans, interest, 


and sinking fund came to £6,488. 3s., leaving a balance of £2,123. 
12s. 81. The contributions to the renewals fund for the past year, 
based on figures supplied by the electrical engineer and borough sur- 
veyor, amounted to £3,213. 188. 6d., so that, after setting aside this 
amount, the loss on the year’s account appears as £1,090. Os. 10d. 
The committee anticipste that now the additional routes on the 
Willenhall-road and the Wednesfield-road are in operation, and the 
Waterloo-road and Stafford-road line approaching completion, the 
undertaking offers every prospect of proving a financial success. 
The following particulars refer to the year's working of the electrical 
section: miles of single track at March 31, 1904, 15:4 ; number of 
miles run, 507,527 ; number of passengers carried, 4,555,435 ; traffio 
receipts from passengers, £23,204. 12s. 2d. ; traffic receipts from 
parcels, £47. ба. Id.; total traffic receipts per mile run, 10-9953d. ; 
working expenses (exclusive of renewals), £14,910. 17s. 7d. ; working 
expenses per mile run, 7 0514. ; renewals, £3,213. 158, 8d. ; average 
number of cars ranning daily, 15. 

New Lifeguard.—A new tramway car lifeguard was tried last week 
on the Oldham, Ashton, and Hyde tramways. А dummy, resembli 
a human being, was laid across the track, and a heavy double-deck 
car fitted with the Nuttall and Pearson contrivance was set running 
at full speed: towards it. The car met the obstacle, the cradle 
descended, swept it ap, and stopped the car without the least apparent 
injury, and without the driver touching a single lever. Four trials 
were made, each of them giving very satisfactory results. In the last 
trial the driver was presumed to have seen the obstacle, and by the 
action of one foot on a small lever the car was pulled up in a minimum 
of time. The patentees of the contrivance claim that it accomplishes 
three distinct objects with one mechanism — viz., the moment the 
obetacle touches the gate in front of the oar, the cradle falls, at the 
same time applying the brakes to the wheels, and cutting off the 
current from the motors, bringing the car to a standstill. oreover, 
if the driver sees the obstacle a short distance ahead, he can stop the 
car as described above, bringing all three actions into play instantly. 
In addition, the patentees claim that the cradle caunot ride the 
obstacle. The reason is that the cradle is usually placed at an angle 
of at least 45deg. before it loosens itself, but in the present one it 
flies loose instantly. The driver can also apply his ordinary brakes 
distinct from the lifeguard. 

Newoastle.—It was decided that a meeting of the Parliamentary 
and By-laws and Tramways Committees be held as soon as possible to 
eonsider the proceedings on the Tyneside Tramways Bill. A sub- 
committee was appointed for the purpose of considering the actual 
expenditure on the tramways, and also with a view, if possible, of 
reducing the expenditure on revenue account. At a meeting of the 
Finance Oommittee the city treasurer presented a report upon the 
question of depreciation of the tramways. It was resolved that the 
report, together with the tramway estimates, be sent out to each 
member of the committee for consideration at next meeting. The 
past 13 weeks have yielded £48,915. 13s. 74d., as against £43,126. 
153. 114d. in the same period of last year, an increase of £5,788. 
17s. 8d. It appears that a meeting between the Tramways Committee 
and the Mir wa has been arranged, and was fired to take place 
yesterday. The Corporation, it is stated, are now desirous of coming 
to an amicable arrangement. Proposals have been forwarded to the 
company, the effect of which 1s that there shall be an interchange of 
traffic between the centre of the city and Walleend, on similar terms 
to those prevailing in Liverpool. It is proposed that a number of the 
Tyneside Company's cars should be allowed to run to the centre 
of. the city, and that the Corporation pay so much for the use of each 
car which will be under their control. In turn there is a proposition 
that the Oorporstion should be allowed to run a certain number of 
their cars to Wallsend. 


Glasgow.—The following are particulars of the year's working o 
the Corporation tramways : The revenne amounted to £724,951. 53. 8d., 
and the working expenses, including depreciation, to £496,266. 14s. 11d., 
thus leaving a gross balance of £228,684. 10s. 9d. The revenue of. 
the previous year was £656,572. 7s, 11d., and the working expenses, 
including depreciation, £431,870. 2s. 11d., leaving a gross balance of 
£224,702. 5з. This year's gross balance thus shows an increase of 
25,882, 53. 9d. The gross balance of £228,584. 10s. 9d. has been 
applied in meeting interest and sinking funds, etc., on cost of Govan 
id Ibrox tramways, interest on capital, sinking „ 
expenses, and annual payment to the common good, these pay - 
ments amounting in all to £147,794. Os. 6d. Tho net balance remain- 
ing amounts to £80,790. 10s. 3d., of which £62,000 has been applied 
in writing down the cost of buildings, ducts, cables, overhead equip- 
ment, and power station plant, the balance of £18,790. 10s. 3d. being 
added to the general reserve fund. Although the gross revenue for the 
past year shows an increase of 265,278. 17s. 9d. over that of the 

revious year, the average traffic revenue per car mile has decreased 
rom 11:19d. to 10:58d. This decrease is chiefly due to the augmented 
service of cars which is now given on all routes. The average working 
expenditure per car mile shows a slight increase from 5:214. to 5:264. 
The tota] number of electric cars in stock is 682, and the Oorporation 
have decided to build another 100. 


Wednesbury, etc., Tramways.—A conference took place last week 
at the offices of the British Electric Traction Company, Birmingham, 
at which several officials of the company were present, including Mr. 
Emile Garcke (chairman) and Mr, J. A. Lycett, and representatives of 
the municipal authorities of Dudley, Tipton, Ooseley, Wednesbury, 
etc. The interview took place at the invitation of the company, and 
the chief subject of discussion was the question of the reconstruction 
of the lines for the purpose of electric traction. On behalf of the local 


authorities it was pointed out that the action of the company in ceasing 


to run the old steam trams had caused serions inconvenience to the 
travelling public; that until some satisfactory arrangement had been 
made as to the reconstruction of the lines the company should allow 
the steam cars to continue running ; that the company had undertaken 
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by an agreement with the Tipton District Council to electrify the line 
in that parish by the end of April last; and that, pending the 
removal of all the difficulties in connection with the recon- 
struction of the whole of the two routes, the company should 


at least кп the line from Dudley to Princes End—a 2d. 
stage. In regard to the stoppage of the tramway between Dudley 
and Wednesbury, it was explained on behalf of the compagy that 


the service had been unprofitable, and had been carried on solely 
for the convenience of the travelling public, and, farther, that they 
could not incur additional loes by a continuance of steam traction. 
Reference was then made to the report of the company's engineer, 
stating that subsidences had occurred. A continuance of such sub- 
sidenoes would cause a deflection of the joints of the rails, with a 
consequent leakage of electrieal current, and damage to overhead poles 
might also result, involving danger to the pase Quite apart, how- 
ever, from the probability of further subsidences, the position of the 
company, as explained by their officials, was that it is quite impraoti- 
cable, because of the serious loes of power, to electrify the line in 
sections, and that the principal obstacle was the preeent inability of 
the company to come to a satisfactory settlement with the Corporations 
of Wednesbury and Dudley in reference to their powors of purchase. 
In addition there were difficult complications in regard to the original 
shareholders of the South Staffordshire Tramway Company, from whom 
the British Electric Oompany leased the lines. It was intimated that 
the terms upon which the company had invited the Dudley and 
Wednesbury authorities to exercise their powers of purchase, but which 
were not disclosed, had not been accepted, and that, as matters now 
stood, there was a probability of the whole question having to be sub- 
mitted to arbitration. Mr. Garcke stated that the company were 
anxious to electrify the line from Dudley to Wednesbury, and from 
Wednesbury to Derlaston, but nothing could possibly be done in thie 
direction until a settlement had been arrived at between the company 
and the Corporations of Dudley and Wednesbury in regard to the pur- 
chase by those authorities of the sections of the lines within their 
areas, and new leases of them secured by the company. In rd to 
Wednesbury, he had formulated а scheme which he hoped might meet 
the difficulty so far as that authority was concerned, 


London County Council —An important scheme for the relief of 
London's con traffic was foreehadowed at Tuesday's meeting of 
the London Oounty Oouncil, the nature of which is indicated by the 
two following clauses in a resolution which was carried unanimously : 
That, having regard to the necessity for providing additional traffic 
facilities in London, and to the importance of linking up the Oouncil’s 
northern and southern tramway eyevems, it be referred to the Improve- 
menta Committee to consult the Highways and Bridges Committees, 
and to report at an early date: (1) whether the South-Eastern and 
Chatham and Dover Railway Oompany are contemplating the rebuild. 
ing of Oharing Cross Station and the widening of Hungerford Bridge; 
(8) whether the Oonncil can be advised to take the оррошу of sub- 
mitting to Parliament a scheme for the acquisition by the Council of 
Charing Oross Station and Hungerford Bridge, providing the railway 
company with a site for a new terminus station on the Waterloo side 
of the river in place of the present terminus at Charing Oross, and 

for general traffic a new road bridge of sufficient width and 
capacity to take a double line of tramway in the centre of the 
roadway, so that the Council's northern and southern tramways 
from Aldwych to Waterloo could be linked together.” The transfer 
of the London, Deptford, and Greenwich tramways has been com- 
eted, and the lines are now being worked by the Ooundil. The 
oolwich Borough Oouncil have decided to call the attention of the 
Oounty Council to the great а which is taking place with regard to 
the Well Hall tramway and to the importanoe of proceedirg with the 
work of laying the tramway track duriog the widening of the roadway, 
otherwise this work, which is now in hand, mast be postponed, or a 
large sum will be wasted through breaking up the carriageway for the 
purpoee of laying the tramway ; also to ask for a reply as to whether 
үе are prepared to allow the Borough Oouncil to carry out the 
work; and also to ask the Oounty Council to state definitely 
whether they are prepared to accept the quotation of the 
Borough Council for the supply of electricity, as the lighting of 
a large portion of the borough is being held over pending 
such reply. The Oouncil’s receipts from tramways for the week 
ending the 2nd inst. amounted to £13,529, against £11,496 for the 
corresponding week last year: and for the period April 1 to that date 
to £156,931, nst £130,780. The County Oouncil have informed 
the Wandsworth Borough Council that they do not propose to submit 
the Olapham Common to East-hill and Streatham to the county 
boundary tramway schemes to Parliament in the 1905 session, but 
that they would be considered in connection with any sshemes which 
might be placed before the County Council for the 1906 session. The 
Finsbury Borough Oouncil have resolved to urge upon the County 
Council the need for accelerating the arrangements for recon- 
structing Goswell- road for electric traction, so that certain paving 
work decided upon by the Borough Oouncil may not be delayed. 
The Oounty Council Tramways and Improvements Bill was again before 
a Select Committee of the House of Lords ou Monday. Farther 
evidence was called in reepect of three new lines which the London 
County Oouncil propose to construct in the south-eastern district. The 
first line will ran from the Horniman Museum to the Lewisham High- 
road, the second will couple up Lewisham and New Oross, and the 
third will run from Lewisham to Eltham-road. It was also proposed, 
in connection with these lines, to reconstruct the existing tramway in 
Rushey-green and High-street, Lewisham, for electrical Purposes. The 
committee sanctioned the construction of these lines, and the considera- 
tion of other parts of the Bill was adjourned. The tramways will be 
on the conduit system, and the average cost per mile will be about 
£40,000. At Wednesday's meeting of the House of Lords Committee 
evidence was given in Had co of tramway No. 4, a double line from 
Grove-vale along East Dulwich-road to the eastern corner of Peckham 
Eye Common, Short lines would connect with the systems of tram- 
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ways and give access to the termini at Waterlco, Wesi minster, and 
Blackfriars Bridges. Mr. M. Fitzmaurice, O.M.G., engineer to the 
Council, gave particulars of the line, the estimated cost of wh'ch was 
£42,060 ; in addition street improvements would coet £1 600. 
Evidence was also given on behalf of the ү Council in au pi ort of 
line No. 10, а doublo line 14 miles in length from Lordship-lare, 
Camberwell, to London-roid, Lewisham. The cost was estimated at 
251, (OO, and street improvements would be necessary at a cost of 
£21,500. A petition against this Jine was presented by the London, 
Camberwell, and Dalwich Tramways Company. The Camterwell 
Borough Council strongly supported both routes. As the result of а 
conference, the County Council had. undertaken to purchase the whole 
undertaking of the London, Oamberwell, and Dulwich Company for 
26,500. The committee decided to pees tramways Ncs. 4 and 10. 

Leith.—The first instance of ап appeal from the decision of the 
local Commissioners under the Private Legislation Prcoedure (Scotland) 
Act to a Joint Committee of both Houses of Parliament ocourred last 
week in the case of the Leith wi a agen Tramways Order (Confirma. 
tion) Bill. The two Houses decide1 to remit the Bill to a joint com- 
mittee chiefly on the question whether the Edinburgh District Tram- 
ways Company should be given a locus standi. The Earl of Camper- 
down was elected chairman of the committee. Mr. Hutchinson 
appeared for the promoters of the Bill, who are the Leith Corporation 
and Mr. Balfour Browne, K. C., and Mr. Forbee Lankester герге ented 
the Edinburgh District Tramways Company. Mr. Hutchinson 
explained that in 1871 the Edinburgh Street Tramways Company 
was incorporated and authorised to construct certain tramways in 
Edinburgh and Leith. Among the tramways was one commupi- 
cating between Golden Acre and the Newhaven district of Leith. 
In 1874 this was abandoned under an Act of Parliament, and 
an omnibus service was required to be set up in lieu of the 
tramways which had been abandoned. That жаз the price the 
company had to pay for the abandonment of the tramways. In 
1884 the Edinburgh Northern Tramways Company was incorporated, 
and it was authorised to construct a line from Princes-street to Golden 
Acre, but the company was required, as the price of the powers Parlia - 
ment had given it, to continue the 'bus service into Leith from Golden 
Acre. The bus service became part and parcel of the tramway under- 
taking of the Northern Company, and existed now. Іа 1893. under 
the Tramways Act, the Edinburgh Corporation purchased the whole of 
the lines in Edinburgh, with the exoeption of the Northern route, and 
so stepped into the shoes of the Edinburgh Street Tramways Compapy. 
The lines in Leith still remained the property of the Street Tramways 
Company, and these lines the provisional order empowered the Lei 
Corporation to purchase. In 1897 the Oorporation of Edinburgh pnr. 
chased the Northern system, and so took upon themselves the obliga- 
tion to work the whole of the undertaking, including the omnibuses. 
A proviso to that effect was inserted in the Act of 1897. The 
petitioners, the District Tramways Company, came on the scene, 
and leased from the Corporation of Edinburgh the whole of the Edin- 
burgh tramways, including the omnibus service. The relation between 
the petitioners and the Edinburgh Gorporation with respect to this 
tramway шч that the potitioners were to work the whole, 
The question arose whether the petationers appeared before the сою. 
mittee as lessees. Section 19 of the Tramways Act was incorporated 
in the 1897 Act. It gave authority to л local authority to lease tram- 
ways of which they might be poeseescd, bat subject to the condition 
that the lease was to be approved by the Bcard of Trade. His con- 
tention was that unless the lease was approved by the Board of Trade 
it was not a lesse which oomplied with the provisions of the Tramways 
Act. His second point was that, granted the District Tramways Com- 

ny wight establish that they had a lease, the approval of which by the 
Board of Trade was not necessary in order to make it valid, then the 
company were coming as the lessee of the Edinburgh Corporation, who 
were not there complaipiog. The District Oompany were seeking to 
extinguish that part of the undertaking of their leesors which under the 
lease it was under an obligation to work—namely, the omnibus section. 
Mr. Balfour Browne, K.C., ssid that if tramways had been made to 
Trinity iustead of an omnibus service, there would have been no ques- 
tion that the Leith Oorporation would have been bound to buy the 
whole of the tramways in its district. The omnibuses were only a 
por substitute for tramways. As they were connected with the Edin- 

urgh tramway system at Golden Acre, the obligation had been pat 

upon his company to work them. although they ran in the burgh of 
Leith. That was an onerous obligation, as the ompibuses were run 
at a loss. The Corporation of Leith was going to compete with the 
District Company, as they propcsed a new tramway along Pilrig, which 
would compete with the line from Trinity and Golden Acre to Princess- 
street. The/ocusstandihad been refused by the Oommissionersunders mis- 
apprehension because the Corporation of Edinburgh were opposing the 
order, and it was considered that the Corporation of Elinburgh oovered 
the lessees. With regard to the contention as to the approval of the 
Board of Trade being requisite, as à matter of fact the District Com. 
pany were the lessees, and they were working the whole of the tram- 
ways in Edinburgh. If the approval of the Board of Trade were 
necessary, it could be had at any instant. Under a section of another 
Act, however, they had perfect power to enter into & lesse. That was 
the Act of 1897, which over-rode the general statute, because it was 
subsequent legislation. The tramways had been inspected by the 
Board of Trade, and the petitioners were paying £90,000 a year for 
the use of them. The committee after a brief consultation allowed a 
locus standi to the ано and District Tramways Company. 
Several witnesie3 were then called, aud in tho course of the proceedings 
Mr. Balfour Browne submitted a clause for the consideration of the 
committee, the effect of which would be to transfer the obligations as 
to running omnibuses between Golden Acre, Trinity, and Newhaven 
to the Corporation of Leith. The committee refused this amendment, 
and ordered the Bill to be reported without amendment. An applica- 
tion for coats was made on behalf of the promoters, but this was 
refused, 
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LIGHTING AND GENERAL. 
ioe is proposed to revise the price charged for public 
Dundalk. —The Urban District Council will apply for an extension 
of their electric lighting order. 
Stookport.—On last year’s trading the electricity works made а 
gross profit of £4,668. 11s. 7d. | | | 
eld.—The Haywards Heath Electric Sapply Company intend 
to apply for s provisional order. | 
York.—About £200 is to be "s же ш during the holidays for 
electric lighting at the Fishergate School. | 
Hastings.—An any has been held into an application for sano- 
tion to borrow £3,416 for eleotrio lighting. 
Halifax.—The Tramways and Electricity Oommittee are about to 
lay electric maios at an estimated cost of £117. 
Beverley.—The Electric Power and Lighting Oompany, Limited, 
London, intend to apply for powers in the district. 
Nelson.—Sanction has been received by the Town Council to the 
borrowing of £25,000 for electric lighting purposes. 
Haywards Heath.—Two companies are anxious to secure the 
privilege of supplying the town with electrical energy. 
King’s Norton.—4An expert is to be called in to report upon the 
electric lighting offers recently made to the District Council. 
Golborne.—The Lancashire Electric Power Company intend to 
apply for a provisional order for electric lighting in the district. 
Tarton,—The Liucashire Electric Lighting Company intend apply- 
ing to the Board of Trade for a provisional order for this district 
Andover,—The Southern District Electricity Oorporation are 
applying for a provisional order to supply electric light in Andover. 
Coseley.—A provisional agreement has been drafted with Mesars. 
Whittaker Bros., of Dudley, for the electric lighting of the district. 
Mirfield.—The sgreement between the Oouncil and the Yorkshire 
Electric Power Oompany for the supply of electricity has been signed. 
.—The Lancashire Electric Power Company intend to 
apply ior a provisional order for the supply of electricity in the 
ct. 


Tring.—The Empire Electric Light and Power Company intend to 
apply for a provisional order to supply electric light in the urban 

trict. 

Darlington.—The net profit on the electric lighting works has been 
£568. The amount will be placed to a depreciation and renewals 
account. 

Carnarvon,—The Town Council have sealed the agreement with 
the, National Oonstruction Company to which we have already 
referred. 

Maesteg.—The Oouncil are negotiating with Mr. G. B. Fowler, 
Norwich, for the transfer of the Oouncil's provisional order to a 
syndicate. 

Malling.—The Rural District Council have declined to grant power 
for electric supply purposes in their district to the Kent Electric Power 
Company. 

Frimley.—The Bournemouth and Poole Electric Supply Oompany, 
Limited, intend to apply for a provisional order this year for lighting 
the distriot. 

Kingsbridge.—The electricity company intend to apply for a 
provisional order for supplying electric light to the town of 
Kingsbridge. 

Dundee. — Mr. G. Balfour is to have an interview next week with 
the Town Council in relation to a proposed scheme of electrical supply 
for power purposes. 

Camboriey.—The Oamberley Electric Supply Company sud the 
Mutual Electric Supply Company intend to apply for provisional 
orders in the district. 

Westhoughton.— We understand that the Urban District Council 
are about to put into operation the powers of their electricity pro- 
visional order of 1902. 

March.—The Model Electricity Supply Company intend to apply 
for a provisional order or orders to supply electricity within the Urban 
District Oouncil’s area. : 

Matlock.—Messre. Foot and Milne, Westminster, intend to apply 
to the Board of Trade for a provisional order to supply electricity 
within the Matlock area. 

Holyhead.— Application is to be made for sanction to a loan of 
21, 750 for electric lighting. The acceptance of a conditional tender 
is noted in another column. 

Sherbourne.—The Mutual Electricity Supply Oompany and the 
Southern District Electricity Corporation intend to apply for pro- 
visional orders in the district. 

Dalkeith.—An offer of Messrs. Orompton and Co. containing terms 
for street-lighting and pumping water at Bridgend is before the Water 
Committee of the Town Oouncil. | 

Knaresborough,—Messrs, Jeckell and T. P. Pollitt, of Manchester, 
intend to apply for a provisional order for introducing the electric light 
into Knaresborough and district. | 

Chorley.—It is intended to transfer the undertaking authorised by 

he Chorley Electric Lighting Order, 1898, to Mr. O. Hansom, electrical 
ngineer, of Fleetwood, Lancashire. 

Skipton.—Mr. G. V. Fowler, of The Chestnuts, Warwick, intends 
to apply in due course for a provisional order enabling him to supply 
the Skipton urban district with electricity. 

Bournemouth.—It is reported that the canvass for subscribers to 
municipal telephones has been very satisfactory, sufficiently good to 
warrant the Council going on with the scheme, 


Barnet.—The North Metropolitan Electrical Power Company intend 


to apply for а provisional order suthorising the oom to suppl 
electrical energy within the area of this authority. d iid 

Freme.—The Western Electric Distributing Corporation. Limited, 
intend to apply for a provisional order to supply electricity for public 
and private purposes within the area of the rural distriot. 

Boston. —The Council have sealed an agreement with the National 
Telephone Company, Limited. A rent of 1s. per pole is charged, and 
the company are to remove all poles at six months’ notice, 

Wandswerth.—The Oounty of London Electric Supply, Limited, 
are giving customers the option of an alternative flat rate of 6d. per 
unit for the supply of electric current for lighting purposes. 

East Molesey. — The Mutual Electricity Supply Bax pri 11, 
Union-oourt, Old Broad-street, intend to apply to the of Trade 
for a provisional order to supply this district with electricity. 

Clewer.—The Parish Council have consented to the intended appli- 
cation of the Windsor Electrical Company for an order for the supply 
of electrical power generally in the parish of Olewer Without. 

St. Andrews.—The Electric Supply Oorporation, Limited, have 
included St. Andrews in their scheme of operations, and it is stated 
that the erection of the works will be p ed with forthwith. 

Thrapston. —Mr. Edwin Percy Harvey, Richmond, Surrey, intends 
to apply for а provisional order for the supply of electricity within the 
Council’s ares. The Oouncil have decided to oppose the spplication. 

Kilkenny.—The Electricity Supply Corporation of Ireland, Limited, 
intend to apply to the Board of Trade for a provisional order to sapply 
electricity for public and private parposes in the township of Kilkenny. 

Tonbridge. —The electrical ongineer in his last report states that 
two further applications for light had been received during last month, 
bringing the total up to 104 consumers, equivalent to 5,454 8-c.p. 

pe. 

Egham.—The Urban Electric Supply Company, Limited, intend to 
apply fcr a provisional order for the electric lighting of Egham. The 
Rural District Couacil are about to consult the County Council in the 
matter. 

Longton. —In the electricity department the number of units gene- 
rated during the month ending June 23.was 4,992, against 4.512 for 
the coresponding period last year, being an increase of 480 units, or 
10 per cent. 

Bornaley.— Тһе electricity mains are to be extended to enable the 
Corporation to supply several residences on condition that the owners 
guarantee to pay the Oorporation at least £25 per annum for a period 
of five years. 

. Bradford.—The Electricity Committee have recommendei the 
Corporation to purchase 30,500 incandescent lampe required for free 
distribution to Corporation oustomers during the half-year ending 
Dec, 31 next. 

Aston.—Extensions of mains have been authorised as follows: 
1,180 yards of °3 three-core cable, £555; 600 yards of 12 three-core 
cable, £132. 10s.; 350 yards of 8 three-oore cable, to be laid in two- 
way дїп. ducts, £255. 

Rye.—The Mutual Electricity Supply Company intend to apply for 
a provisional order authorising them to supply electricity within the 
borough. The peach x do not propose to let the power to supply 
eleotrie light go out of their hands. 

Middlesbrough.—Sanction has been received to the borrowing of 


£19,900 for the extension of the electric light undertaking at Middles- 


brough. The estimated profit during last month was £327, ex«lusive 
of interest on loan and sinking fand. 

Morley.—The output from the electricity works during the month 
ending May 31 was 8,015 units, against 8,008 the same month last 
year. Sixty lamps were connected during the month, the total 
number connected to date being 11,733. 

Portslade.—The Mutual Electricity Supply Company and the Hove 
and District Electricity Supply Company intend to apply to the Board 
of Trade for provisional orders authorising them to supply electricity 
within the Urban District Council's area. 

Aspull.—Two years the Council applied to the Board of Trade 
for an electric lighting order. Twelve months ago the Board of Trade 
grauted в further extension of the order for 12 months, and an appli- 
cation is to be made for another renewal, 

Bishop's Stortford.—The Bishop's Stortford and Stansted Electric 
Lighting Company, Limited, and the Mutual Electric Supply Company 
intend to apply in November for a provisional order authorising them 
to supply electric light within the Council's district. 

Farnham.—Messrs, Foote and Milne, Limited, the Farnham and 
District Electric Sapply Company, Limited, and the Farnham Gas 


Company, Limited, intend to apply for provisional orders for the ` 


supply of electricity within Farnham urban district. 

Swindon.—The last monthly report of the electrical engineer shows 
that the number of consumers connected on June 15 was 200, as 
against 195 a month previously. The number of street lamps converted 
to electric light was 135, as against 132 the previous month. 

East Barnet.—The Empire Electric Light and Power Company, 
Limited, and Mr. Ө. Vanghan Fowler, The Ohestnuts, Warwick, intend 
to apply for provisional ordera to supply electricity within the East 
Barnet Council area. The Council will oppose the applications. 

Sunbury.—The question of an exchange telephone connection with 
the National Telephone Company has been d»ferred for the present. 
Two electric light companies intend to apply for electric light orders 
for the district, but Edmundson's have practically obtained an order. 

Sale of Plant.—The Dundee Town Council invite tendera for the 
purchase of a number of continuous-current Ferranti meters, which 
can be seen and full particulare given on application to the City 
Electrical and Tramways Engineer, Dudhope-crescent-road, Dundee, 
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ae fer E small иш: ue be юше tima been 
nego g e electrical engineer, Mr. Ay ‚ Who proposes to 
form а company for the electric lighting of the district. А maximum 
price of 5d. per unit for light and 3d. for power has been agreed upon. 


Ludiow.—Notices of intention to apply to the Board of Trade for 
provisional orders to supply the borough with electric light have been 
received from Mr. William Norton, Ludlow ; the Mutual Elestricity 
Supply 3 Foote and Milne, Limited, London; and G. Vaughan. 


Harrogate.—The following resolution passed by the Council on 
June 13—namely, that the demand indicator tariff be reduced from 
6d. and 3d. to 54d. and 3d. per unit—has been rescinded, and the 
demand indicator tariff is to be altered from 54d. and 3d. to 6d. and 
24d. per unit. 

Ogwen.—The Portdinorwic electric lighting order has been approved. 
It embodies the use of overhead wires, on condition that the power ie 
reserved to the Board of reveiwing the situation at the end of five years 
if they thought fit. The Council have decided to offer no observations 
upon the subject. 

Tamworth. —The Rural District Council have been asked to consent 
to the Town Council's intended application for a provisional order 


authorising them to supply electri ү for both public ала private 


within the parishes of Bolehall sud Glascote and Wigginton 
the rural district. 

NEdmundson's Electricity Co.—The directors have declared a final 
dividend on ordi shares of 9 per cent. per annum for the half. year 
ended March 31, 1904, making, with the interim dividend of 5 per 
cent. already paid, a dividend of 7 per cent. for the year. Dividends 
will be paid on the 25th inst. 

Limerick. —The Electric Lighting Committee have decided to allow 
special discounts to consumers as follows: less than 200 units per 
quarter, 24 per cent. ; not less than 200, 5 per cent. ; not less than 

‚ 74 per cent. ; not less than 600, 10 per cent. ; not less than 650, 
20 per cent., if the accounts are psid within the quarter. ö 

Caversham.—A letter from Mr. Warden -Stevens referring to the 
report as to electricity supply made by him last year, and desiring 
to know if the Oounoil were disposed to consider making application 
for a provisional order in the coming session, is before the 
and Lighting Committee of the Urban District Council. 

Wealdstone.—The Mutual Electricity Supply Company intend to 
apply to the Board of Trade for a provisional order or orders to autho- 

them to supply electricity within the Oonncil’s ares, An agree- 
ment with the 
extension of their mains to supply electricity to 
Wealdstone district has been sealed. 

Promenade OConoerts.—The tenth season commences at the 
Queen’e Hall. on Aug. 6, when nightly promenade concerts will be 
given until Oot. 21. A very complete list of artists who will work 
in conjunction with the Queen's Hall orchestra under the con. 
duotorship of Mr. Henry J. Wood has just been published. Mr. Robert 
Newman is the manager, as in former years. | 

National Telephone Co.—The directors, subject to final audit, 
recommend the following dividends for the half-year ended June 30, 
after payment of the dividends on the preference sharee: st the rate 
of 6 per cent. per annam on the preferred etock ; at the rate of 5 per 
cent. per annum on the deferred stock, lees income tax in all cases, 
carrying £100,000 to reserve and about £9,000 forward. 


Airdrie. — The Scottish House-to-House Electricity Company, 
Limited, intend to apply in November next for a provisional order 
empowering the company to transfer the order of the Airdrie Oorpora. 
tion of November, 1898, to some other company or person, age d with 
their undertaking within the burgh of Airdrie. ‚ Kennedy has 
been asked to look after the Council’s interests in the mattor. 


Mountain Ash.—The South Wales Electrical Distribution Company 
having „о for leave to carry their main through a portion of the 
Council's district, it has been decided to reply that the Oouncil could 
not agree to the application, but that they would be prepared to receive 
terms from the company for lighting the cistrict, the mains to be 
sufficiently low as not to be injured by the Council's traction engine, 
eto. 


premises in the 


Cardiff. —In the estimate for furnishing the new town hall we note 
the following items: mayor's parlour—a 20-light electric pendant, 
£100; assembly hall—eleotrical fittings, £724 ; Oouncil-chamber— 
electric pendants, etc., £480; town clerk's private offise—electrio 
fittings, £16 ; electrical p onde private office, £98 ; chief constable’s 
room—electric fittings, ; size courts (a number)—electric 
fittings, £187. 

University College of North Wales. —In October next a systematic 
course of instruction in electrical measurement and practical eleotrioit 
for students proposing to enter the profession of electrical engineer wi 
be commenoed. The physical laboratory is equipped with a compound 
steam engine, continuous and alternating current (siugle and three 
phase) dynamos snd transformers, secondary battery, and the most 
approved modern measuring instruments, 

Welle.—Thoe town clerk has been instructed to write to the Post. 
mester-General, and point опт the delay occasioned in establishing 
telephonic communication in Wells and the district, and requesting 
that a canvasser be sent to get sufficient subscribers or a guarantee. 
It is atated that а call to Wells Fire Brigade to attend a fire at Shepton 
Mallet Prison, sent at 10.20 p.m., was not received at Wells, in con- 
sequence of their having no telephonic communication, till 11.90. 


London County Council.—On Tuesday tenders were received for 
the supply, etc., of overhead cranes, electric jib cranes, and loco- 
motives, etc., at the Greenwich generating station and wharf 
(London County Oouncil tramways). These were referred 
to the committees concerned, It was agreed to lend the Poplar 


also 
Oouncil for electric light installation and moters. 


nne have been connected to 
and that a 


hways 
July 20 


w Electric. Light and Power Company re the 
certain 


h Council £20,000 for electric light installation. Sauction was 
ven to the borrowing of £9,958 by the Shoreditch Borough 


Giüliagham.—The engineer's last report shows that 334 8-c.p. 
the mains since the June meeti 

g total of 11,064 8-c.p. lampe with 188 consumers connected, 
lioations had been received for 327 8-c.p. lampe. А ‘05 
four-oore ibutor and a ?/„ twin lighting cable are to be laid. 
The cable is in stock, and the resident engineer is to undertake all 
necestary cable work in future, and arrange with the borough surveyor 
for the necessary labour for excavations and paving. 

Oulton Broad.—The Urban District Council have adopted а report 
by the Electric Lighting Oo:amittee stating that they are at present of 
opinion that arrangements ean be made with the Oulton Broad Eleo- 
tricity Company, Limited, as to a provisional order, but before pro- 
ceeding further asking the consent of the Council to obtain expert 
advice prior to giving any final recommendations. Incidentally it was 
stated that one or two experts had promised to give the Council advice 
for nothing when they were in the neighbourhood. 

Norden and Bagslate —The Lancashire Electric Power Company, 
Manchester, intend to apply for a provisional order authorising the 
supply of electricity in the Norden district for all public or private 
pur Messrs. Foote and Milne, Limited, of London, also intend to 
apply for а provisional order authorising them to supply electricity 
within the Council's area. It is understood that the Lancashire Elec- 
tric Power Company intend to at once lay а cable through Heywood, 
Norden, Whitworth, and Bacup, and the District Council will endeavcur 
to arrange a conference on the matter with other councils affected. 


Torquay.—An equivalent of 125 8.c. p. lamps were connected during 
June, and there are two applications in hand, according to the elec. 
trical engineer's report. For extra time spent in preparation of draw- 
ings for the new electric station, the Oouncil have granted £8. 4e. 6d. 
each to Messrs. О. Gilliard and H. ooa: The borough surveyor and 
electrical engineer have been authorised to proceed with the pre pua- 
tion of the nccessary plans and details for the extensions, referred to in 
our last issue, to enable application to be made for eanction to borrow 
the amount required as soon as the Royal assent has been given to the 
Dolter Tramways Bill. 

Steck Exchange.—The Stock Exchange Committee have appointed 
ial settling day for Metropolitan Elestric Tram 
Limited, ,000 44 per cent. debenture stock, and July 27 for 
Merooni's Wireless Telegraph Company, Limited, further issue of 
25,000 shares of £1 each, fully paid, Nos. 196,128 to 221,127. They 
have ordered Metropolitan Electr'o Tramways, Limited, £360,000 
4} per cent. debenture stock to be quoted in the official list. Applica- 
tions have been made to the Steck Exchange Committee to grant a 
quotation to Madras Electric Tramway (1904), Limited, £50,000 5 per 
cent. debenture stock; and Urban Eloctric Supply Company, Limited, 
£200,000 first mortgage debenture stock. 

Colchester, —A pplication will be made for a loan of £16,500 for 
various purposes, including mains extensions, £1,200; boiler, £760 ; 
condensing plant, 2700; water-softening plant, £300; one 375. kw. 
650-i.h.p. combined set, 22, 200; one 660-i.h.p. high-speed engine, 
£1,360; house connections, meters, etc., £2,180; mains extensions 
апдег contemplation, £1,942; further main extensions, estimated up 
to 1906, £1,568; multitubular boiler and dynamos, £1,942; oon. 
tingencies, £623. The committee have reported the following 
ttatistics: ontput in May, 1904, 20,258 units (1905, 17,825); cou- 
sumers, 462 (558) : 8-c. p. lamps connected, 25, 206 (22, 782). 

Southport. —It is proposed to apply for sanction to borrow £20,009 
in accordance with the following estimate: four miles high - tension 
cable and TR NE 1,000 cast-iron pipes for oroesing streets at 
7a., £350; 12 30-kw. transformers at £60, £720; four watertigh: 
transformer tanks at £15, £69; two sub.stations and switohgeuc 
at £360 each, £720; services and metera at £2000 per annum, 
£6.000; low-tension mains st 22000, £6,000; line booster 
(600 amperes 50 volts), £250; battery, I. 300; automatic 
reversible battery booster, £400; battery · room. £300 ; switchboard 
extensions, £50; 1 of meter - testing room, £150; віх 
mechanical stokers, £479—£18, 563 ; contingencies, £1,637. 

Camberwell.— An application from the Blackheath and Greenwich 
District Electric Light Company, Limited, the successor to the Orystal 
Palace and District Electric Supply Oompany, Limited, giving notice 
of iatenticn to lay a */,; low-tension concentric lead.covered cable 
from the north-east corner of Westow-hill and Orystal Palace-perade, 
along the west side of the parade to Farquhar-1oad, then along the 
southern and western side of Farquhar-road to its junction with 
Jasper-road (at letter-box), where the cable will cross the road and 
continue along the east side to the junction of Farquhar-road and 
Dalwich Wood-perk, hu been sgreed to. The Oouncil will rapport 
any application made to Parliament for the purpose of obtaining 
powers to enable the councils of metropolitan boroughs to wire and fit 
ammen premises fər electrio lighting, and to obtain loans for so 

oing. 

London Gazette.—The Electric Extension Company, Limited, will 
be wound up voluntarily. Mr. О. E. Ruckley has been appointed 
liquidator, e capital of the British Aluminium Company, Limit«d 
and Reduced, is now £310,000, divided into 10,000 A cumulative 
preference ahares of £10 each, 20,000 preference shares of £10 each, 
and 10,0CO ordinary shares of £1 each, instead of the capital of 
£400,000, divided iuto 10,000 ‘‘A” cumulative preference shares of 
£10 each, 20,000 preference shares of £10 esch, and 10,000 ordinary 
shares of £10 each. The London Gazctte of the 8th inst. publishes а 
tablo of rates for foreign and Oolonial telegrams, which came into 
operation from the Ist inst. Mr. Harold de V. ux Brougham, 
liquidator in the estate of the Electric Lamp Regene atig Company, 
Limited, 3, Orown-court, 62, Old Broad-street, L--don, has been 
released from July 7. 
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Battersea.—Electric mains (including arc light leads) аге to be 
extended from Northoote-road along Bramfield-road to Ashness-road, 
at an estimated cost of 2142. 5s. 7d. ; and an electric supply service 
laid from а point in Nightingale Park.crescent to 19, Blenkarne-road, 
at an estimated cost of £24. The following particulars relative to 
арр оргоо for the supply of electrical energy to premises within the 
borough, including the Oounvil buildings, appear in the last report: 
Quarter ended June 14, lighting, nümber of anplications 638. 
March 15, 569—increase, 69; actual consumers, 589. (534) + 55; 
electrical energy equivalent in 8-c.p. lamps, applied for, 47 385 
(43,172) + 4,213; actually supplied 41.085 (38.361) + 2,724; 
motive power—applie! for, 6384 b. p. (5854 h. p.) +53 b. p.; actually 
supplied, 4524 h. p. (4184 h. p.) + 32 h. p. 

Edinburgh. The electric lighting accounts fo: the past year are 
eminently satisfactory. The revenue was estimated at £108 835 ; the 
actual amount has turned out to be £116,178. The expenditure was 
estimated at £94 660, but it has been kept at 292.181. The estimated 
balance available for sppropriation at the close of the year was £14, 175; 
the actual was £23,997. The msximum to which the reserve fund 
might be built up on the present capital expenditure is £84,000. At the 
present moment it amounted to 245 000, so that the bal- noe of 294 000 
would bring the fund up to £67,000, and in the present year tbe 
Electric Light Oommittee estimates that, after redncing the price of 
the electric current, there would be a balance available for appropria- 
tion at the close of the year of £17,000. which, spart [ош {һе 
accumulations of interest on the тезегуе fund investments, would 
virtually bring the reserve fund up to its maximum at this time next 
year. i 


Newport (Mon.).—The report of the Electricity and Tramways 
Committee, which was adopted on Tuesday, deals with the proposed 
addition to the generating plant in order to meet the demands for 
current for power and lighting purposes. The scheme provides for an 
additional kw. of high.speed plant, together with а battery at 
Corporation.10ad station, thus enablirg the Highfield boosting plant 
to be used, giving a net incr. аве of 500 kw. to the lighting and power 
portion of the plant. The estimated cost was £8,200. New high- 
tension feeders ure to be laid in certain districts, and two new sub- 
stations constructed at a cost of about £1,900. In connection with 
the low-tension supply new feeders and cables are to te laid and switch- 
gear obtained for Llansrth.stieet and the sub-stations at Maindee, and 
a balancer is to be fixed at Llanarth-street. This is estimated to cost 
about £4 725, with an additional £3,000 for cable work that might he 
required in places not yet specified. The application which will be 
made will amount to £17,866. 

Sunderland.— 14 will be remembered that recently the Corporation 
failed to enter an appearance when the petition by them against the 
Sunderland district electric lighting order was being heard by a com- 
mitte of the House of Lords, and the Corporation were ordered to pay 
the costs of the proceedings, amounting to over £500. The Electricity 
and Lighting Committee, in the report upon the matter at Wednesday's 
meeting of the Council, explained that they were advised that opposi- 
tion in committee would have little chance of success, and they decided 
to instruct their parliamentary agents not to proceed further. No 
чем was therefore entered. The agents stated that the ordinary 
and regular practice was followed on behalf cf the Corporation, and that 
the action of the House of Lords is not precedent, irregular, and ig 
excess of their jurisdiction. They caused application to be made for 
the Oorporation to be heard upon the matter with a view to the reversal 
of the order. That application having ben refused, the committeo are 
now arranging for proceedings in the House of Lords to. the same effect, 

Aldrington.—Thoe Brighton and Hove Councils have come to the 
following sg eement: ''The Hove Corporation to take all the elec- 
tricity required by them for the supply of or use in the parish of 
Aldrington, at the rate of 444. per unit for the first 365 hours’ use of 
the maximum demand, and lid. per unit afterwards, such electricity 
to be at low tension at 440 volts. The Hove Corporation to have the 
option on giving six months’ notice, expiring on June 50 or Dec. 51, iu 
any year ot taking future supply for the remainder of the period of 
the contract, at the price of 5d. per unit for first 365 hours’ use, and 
ld. per unit afterwards. Contracts to be for nine years— i e., to expire 
Dec, 8, 1913, or such other date about that time on which the Hove 
Corporation have power to take over the Hove Company's undertaking. 
The Hove Corporation to carry out the supply of electricity in aczord- 
ance with the terms of the Aldrington electric lighting order and any 
regulations of the Board of Trade made theréunder. The Brighton 
Corporation to be empowered to disconnect the supply in the event of 
such terms and regulations not being complied with, but only during 
such period as the default continues.” 


Islington.—The Borough Council have petitioned sgainst the 
Supply of Electricity Bill. At to-night'a meeting it will be proposed: 
(a) That the London County Council be informed that the Islington 
Borough Council are in favour of the renewal of the application for 
parliamentary powers to enable metropolitan borough councils to wire 
aud fit consumers’ premises for electric lighting and to obtain loans for 
the cost of the work, апа that they will support any Bill that may be 
introduced into Parliament for this purpose. (5) That the metro- 

litan borough councils who are electric lighting undertakers be 
informed that the Council are prepared to support the application in 
question, and that they be asked to take similar action.” The borough 
treasurer'e report of the electric enterprise for the year ending March 31 
last shows that while in March, 1905, there was a deficit of £1,496, 
there is now а debt owing from the Oouucil of £1,656. The present 
success is ssid to be largely due to the use of the day load for pur- 
poses of motors in factories, Last year the supi ly went up to 
289,894—an in^rease of daylight supply cf 213,221 units. The revenue 
of the year was £48,436—an increase on the year of £4,009; whilst 
the expenditure shows a decrease of £304. The number of additional 
consumers was over 200. Making allowance for interest on loans, there 
is a net surplus of 21,218. That is, if the undertaking were in the 


hands of a company, the earnings would represent a dividend equal to 
3'6 in the 2. 

Manchester.—A deputation from the New Mutual Telephone 
Syndicate waited upcn the Lord Mayor on Tuesday. Mr. W. Thomson, 
chairman (pro tem.) of the Mutual Telephone Company, described the 
severa] proceedings subsequent to the first effort to койсо a municipal 
competitive telephone system in Manchester 8j years ago. when the 
Corporation of Manchester wae asked to join the Glasgow Corporation 
1n applying to the Postmaster-General for power to produoe municipal 
telephone exchanges. The poeition now, he said, was somewhat altered 
by the recent declaration of the present Poetmaster-General that he 
propoeed to try to purchsse the undertakings of the National Tele. 
phone Company this year. This declaration, it was. understood. sto 
for the moment the Telephone Oommittee from доїрд on with their 
municipal telephone scheme, and it was felt that the Corporation 
should without further delay arrange to meet the liabilities which had 
been incurred by the New Mutual Telephone Syndicate, otherwise a 
serious injustice would be done to the members of the syndicate. The 
work of the syndicate in Manchester had proved of grest value to the 
mercantile community in compelling the National Telephone Company 
greatly to improve its system, and it was largely due to the syndicate 
that the right to produce municipal telephony became possible. The 
Lord Mayer, in reply, promised to convey the views of the deputation 
to the proper quarter. 

Wimbledon. —The accounts of the Urban District Council's electric 
lighting undertaking for the year ending March 31 last give the follów- 
ing рш of the trading since the installation was first laid down 
by the Council : existing debt. £110,312; income, £18,640 ; expen- 
diture, £16,699; loans, £1,940. Ia 1903 a reserve fund wes started 
with £500, and in the year ending March last £1,000 was added to 
the reserve. The repayment of principal has increased from £135 in 
1899 to £2,992, the payments for interest from £114 to £3,155, and 
the working expenses, which in 1900 were £2,522, rose last year to 
29.552. The amount actually borrowed from the start totals £120,130, 
and sanction has been received to borrow a farther £8,872. The cost 
of generation per unit sold was 1:201d., coal and other fuel (including 
carriage and other expenses) costing only ‘98d. per unit. Cost of dis- 
tribution works ont at *'0051.; repairs and renewals of public lampe, 
"1544. per unit; rents, rates, and taxes, '148d.; management expenses, 
:281d.; law and шона charges. `0124.; and special charges, 
019d.—making the total works cost 1:883. per unit. Repayment of 
principal and interest on loans, payment to reserve fund, and other 
expenses absorbed 1°236d. per unit. The total cost of each uuit sold 
was j'116d. The sale of current for private lighting brought in 
£12,111, of which £5,641 was derived from current sold at 7d. per 
unit, £2 802 at 5d., £691 at 44d., £905 at Ad., £171 st 34d., £156 
at Id., and £1,762 at 2d. рег unit. Sale of current under contracts 
brought in £11, and for public lighting £5,984 was received. The rent 
of meters amounted to £536. | 

Beckenham.—The Urban District Oouncil have approved of s 
report in which the Electric Lighting and Tramway Oommittee 
stated: А commuvication from the British Insulated and Helsby 
Cables, Limited, offering to pay 4 per cent. on any further free wiring 
expenditure as from the date of the expenditure and during the con- 
tinuance of their lease was submitted. The committee recommend 
that fands up to maximum of £5,000 be provided for extending the 
free wiring, tbat a loan of this amount be included in the scheme for 
the equation of loan payments, and that the question of raising the 
neoest ary money by instalments be referred to the Finance Committee. 
A letter was read from the Board of Trade approving of the transfer of 
the Orystal Palace District El: ctric Lighting Company to ће Black- 
heath and Greenwich Electric Lighting Oompany. A plan was also 
submitted of the company’s intention to lay mains in the Beckenham 
distriot. Oae of these mains appears to be for the urban district of 
Peoge апа the other for improving the system of supply to the Orystal 
Palace district of Beckenham. Аз to the latter, the committee, in 
view of the Council's notice to purchase already served, very strongly 
object to the expenditure, and they recommend the Oouncil to take the 
necessary steps to give effect to this objection. With a view to 
encourage the purchase of free-wiring installations by consumers, the 
Oouncil is recommended to sell free-wiring installations at the con- 
tractor's charges plus 5 per cent. (instead of 10 per cent. as hitherto) 
for supervision, etc. Au application for an increase in the price for 
trenchwork on extension of maine and services was submitted. The 
committee cannot recommend the Oouncil to accede to the application. 
It was referred to the surveyor to report as to providing а bath for the 
use of the men working on the dust destructor.” 


St. Panoras.—On Wednesday the following motions were con- 
sidered: (1) ‘‘ That the resolutions of the late vestry on April 11, 
1900, fixing the following charges for the supply of electric current, 
be and are hereby re:cinded — v;z.: (a) for supply to consumers not 
using the maximum demand indicator, 5d. per unit; (b) for supply to 
consamers for motive power, heating. etc., 2d. per unit ; (ci for supply 
of electric current to public street lampe, 3d. per unit, and a special 
charge of £250 for keepiny certain lamps in lighting throughout the 
night.” (2) That the resolution of the Oouncil of May 8, 1901, 
fixing the charge for supply of electric current by the maximum 
demand indicator system after the first hour at 3d. per unit, be and 
is hereby rescinded.” (3) That, in place of the existing charges 
rescinded, the following charges for supply shall come into operation 
commencing with the present (September) quarter: (а) For lighting 
purposes—by the maximum demand indicator system, 6d. per unit for 
the first hour and lid. per unit after; customera not using the 
maximum demand system at a flat rate of 4d. per unit; supply to 
buildings, 3d. per unit. (b) For power purposes—ld. per unit. The 
foregoing charges to apply only to consumers who are supplied at the 
pressure of 220 volta or 440 volts and also to consumers who agree 
to change from the 110 volt pressure of supply to the higher voltage 
when required by the Council. They shall not apply in the case of 
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Mesars, Price and Reeves, the contractors of the Oharing Oross, 
Euston, and Hampetead Railway, until such time as they have taken 
the minimum of 1,000,000 units in accordance with the contract 
entered into with them. (с) Public street-lighting—l4d. per unit. 
and the general fund to take over the capital lia i of £4,311. 1s. 2d. 
now borne by the electricity fand, and to pay, in addition to the 14d. 
por unit for current, the charges for labour trimming, repairs, carbons, 
and maintenance. 


Fulham.—On Wednesday the Electricity Committee reported as 
follows: ‘Іо April last the borough electrical engineer submitted а 
report recommending the Council] to undertake an extension of its 
electio lighting undertaking, involving a considerable expenditure, 
and pointing out the necessity for taking immediate action, with a 
view to making provision for the Virg d ter season. After careful 
consideration we then recommended the Council to order a 750-kw. 
tarbo-alternator, at an estimated cost of £7,000, as a first urgent 
instalment of the proposed extension, and instructed the orong eleo- 
trical engineer to prepare for our further consideration а comprehensive 
esling with probable future requirements for the next five 
years, so that the extension recommended might form part of a well. 
considered scheme which would be carried out from time to time as 
necestity required. The borough electrical engineer has now submitted 
reports dated June 4 and July 1, 1904 (co of which have been 
circulated amongst the members of the Council) and plans giving 
perticulsrs of a scheme, which he is of opinion it will be found neces- 
sary to carry out in sections during the next five years at a total 
estimated cost cf £129,000—viz.: first section, £42,000; second 
section, £32,000 ; third section, £25,000; mains, sub-stations, ete., 
£10,000 ; house connections, meters, etc., £20,000. The first section, 
which he recommends ahould be authorised at once, comprises the 
following—viz. : one 750-kw. turbo- alternator (already ordered), 
£7,000 ; one 1,000-kw. Belliss set, complete with condensers, pumps, 
etc. (to be ordered), £8,947; one exciter set, £500; switchboard 
additions, £500 ; four boilers with accessories, £4,340 ; coal bunkers, 
elevatore, eto., £2,230; economisers, £1,075; boiler pumpe, £250; 
wiring motors, etc., £200; condenser, steam, and other pipes, £3,000 ; 

ndenser, sump, and river work, £2,000; chimney, £4,000 ; boiler- 

ouse buildings and alterations, 27,500; contingencies, £500; for 
connections, 26,000; extra buildings, £4,000 — 252,042 ; less already 
sanctioned by the Council, £7,000— £45 042.” 


^ Wolverhampton. —The report of the Electric Lighting Committee 
shows a gross profit of £11,495. 7s., equal to 8°30 per cent. on the 
cspital expenditure (averaged) during the year. Out of this amount 
the following charges have to be met, on capital expenditure (averaged) 
during the year: interest (less interest received), £3.859 (2°80 per 
dent.); sinking fund, £4,981 (5:50 per cent. )—£8,720 (6:30 per cent.); 
balance, being net profit for the year, £2,775 (2 per cent.)— £11,495 
(8:30 per cent. ). e committee express the opinion that this result 
of the past year's working is satisfactory in all respects, and indicates 
that the undertaking is in & sound financial condition, and that this 
result was especially gratifying in face of & very substantial reduction 
which was made in the price of current for lighting purposes during 
the period covered by these accounts, and a large reduction in respect 
of the charges for public street-lighting, the actual redaction in 
revenue from this cause being over £1,400. The committee are 
pleased to be able to report a continuous diminution in the cost of 
production, the expenditure on the generation and distribution of 
electricity—inclusive of all management charges, but exclusive of 
capital charges—being actually less for the year ending March 51, 
1904, than it was for the preceding 12 months, although the output of 
eleotricity has increased by over 21 per cent. Daring the past year 
the output of electrical energy to private consumers for motive power 
has increased by 56 per cent., and the committee have every reason to 
believe that this rate of increase will Us. popo ee! maintained. 
The comparison shows the continued growth of the undertaking, and, 
although а considerable percentage of the total increase in units sold is 
in ер! of electrical energy supplied to the tramways company, yet 
it will be seem that the percentage increase in units soló to private 
consumers is also of a very satisfactory character. Number of con. 
sumers, 1904, 739 (1903, 655) — increase, 13:0 per cent. (20:2); 
number of lampe connected, 64,382 (54,578)—increase, 18 per cent. 
79. units sold, 1,971,794 (1,624,639) — increase, 21:4 per cent. 
(1 е 

Hereford,—Sanction has been received to the borrowing of £1,100 
for the completion of the electrical installation at the Burghill 

lum, The sanction issued by the Board on Nov. 25 last, autho- 

rising a loan of £550 for the same pu , has been cancelled. The 
Electric Lighting Oommittee's report shows that the surplus profits for 
1902-3, after Dering interest, amounted to £673. 7s. bd. ; the repay- 
ment of principal was £920, leaving a balance of £246. 12s. 7d. to fall 
upon the rates. For 1903-4 the surplus profits were £815. 1s. ; the 
repayment of principal was £1,000, a balance of £184. 19s. thus 
“falling on tbe rates. The financial results of the undertaking for the 
year ended March 25, 1904, are as follows: Total units sold, 128,100, 
as com with 108,815 units sold in 1902.8. Of these there were 
cha at 6d. per unit, 92,738 units, realising £2,318. 9s. ; at 4d. p 
unit, 17,509 units, realising £291. 16s. Ad.; at d. per unit, 9, 
-units, realising £121. 2s.; at 2d. per unit, 9,165 units, realising £68. 
Ов. 10d ; sun receipts, £3. 9s. 6d. ; less discounts and irrecover- 
ables, £271. 188. 9d. ; meter rents, £117. 17s. 2d. ; sundry receipts, 
£25. 19e. 7d.—total, £2,672, 15s. 8d. The working expenses for the 
year, including wages, salaries, oil, stores, coal, repairs, taxes, eto., 
were £1,222. 15s. 6d.; interest, 2654, 198. 2d.—total, 21,857, 
148, 8d., leaving a До toward repayment 
(£1,000) of £815. ls. e committee submit a return showin 
the 1 25. of current for the year ended March 26, 1903, an 
March 1904, as follows: unite sold for lighting during the year 
ending March 25, 1904, 110,247, CTS 95,213 previous year; 
units sold for power 17,855, against 15,602 ; total unite sold 128,100, 


of capital: 
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against 108,816; equivalent number of 8.0 p. lamps at begi of 
year 9,572, sgainst 4,257; 8-о.р. lamps added 1.558, against 1,115 ; 

uivalent number of 8.c.p. lamps at end óf year 10,900, against 
9, ; number of aro lampe connected 22, against 20; number of 
motors connected 17, sgeinst 15; horse-power of motors connected 
504. against 42. The committee have examired the estimate of income 
and expenditure oa the electric light works for the current year as 
follows: estimated expenditure, £3,046; estimated income, £3,030; 
balance to be provided, £16. 


Hammersmith.—Mr. d. О. Bell, the electrical engineer to the 
Hammersmith Borongh Ooungil, in his report upon the annual 
accounts of the electricity works for the year ending March 31 last, 
states that the acoonuts being made up to the last Thursday in March, 
this year includes 58 weeks instead of 52 weeks. Meters were, how- 
ever, read as near as possible to the seme date as formerly, so the coat 
sheets are chsrgel one week extra without any corresponding ingrease 
in the revenue. He particularly drawe attention to tne fact that the 
cost of fuel has actually decreased £21 when compsred with. the 
previous year, in spite of the fact that 487,084 more unita were sold; 
producing an increase of revenue amounting to £5, Repairs and 
maintenance have alec decreased, owing to the fact that last year this 
scoount was debited with a certain amount of work which has this year 
been charged as ‘‘special charges." The increase shown in ma 
ment expppses is principally due to the fact that the salary of the 
atation superintendent bas been chargei under this heading 
instead of to wages as formerly. After dedocting special charges 
(£2.071, not incurred in the actual production of current) the 
total costs amounted to £17,204, as sgainst 216, 254 for last 
year. but óredit should be taken for the mo cher and 
work dore апа goode suppliel to consumere and others which had 
nothing to do with the cost of working the department. After deduct- 
ing ее items from both ecconnts, the coet of gi nerating and dis- 
tributing electricity was £15,795 for last year, and £16,035 for the 
year under review, or an increase of only 8 tor 487,084 extra units 
sold. With regard to the special charg-s—£2,071—this expenditure 
is set out in detail. Stricily speaking, these should not be charged to 
revenue account, being works of a permanent nature in the generating 
station and e)sewhere, but owing to the fact that for а portion of the 
expenditure they had no power to obtain loans, whilst the other poe 
would probalfly mean some difficulty in obtaining loans from the London 
County Counoil, it was considered advieable to discharge them direct 
out of current revenue, and not burden capital account, particularly as 
they did not increase the capacity of the station for supplying current. 
Iuterest had increased from £5,335 to £5,925, or £590 more, whilst 
the redemption of loans had increased by £1,089—fiom £4,514 to 
£5,603—being 28 per cent. of the oapital ontlay at the end of 
the year. This was the highest percentage of any metropolitan 
municipal undertaking, but was still insufficient to allow for 
the actual depreciation of the plant. Mr. A. 9. Keen, the 
borough eccountant, in his report says: Oa capital account, 
the amount of capital borrowed for the purposes of the under. 
taking remains the ssme as at this time last year — viz., 
£196,31l—as no new loans have been taken пр during the year. 
During this period debt has been redeemed fo the oxtent of £5,603, 
the unpaid capital borrowed at end of year being £176,168. The 
total capital redeemed to March 31 last was £20,143, being a per- 
centage of 10°26 on the amount of loans taken up. The revenue 
account hes much increased during the year, the groes income being 
£32,725. bs. 5d., whereas at the corresponding date the income was 
£27,185. The greater part of this inorease is accounted for by the 
expansion of revenue from private consumers, including the usera of 
power, the increase of income for maintenance of public аго and incau- 
descent lighting being £94 only. The working expenditure for the 
year has been £19,276, thus leaving а surplus of £15,449— sum 
which, after- allowing for irrecoverables, etc., and providing for an 
adequate reserve, would, in the case of a private company, be 
available for distribution to shareholders as dividend. The profit 
reprecents a percentage of 677 upon the amount of capital expended 
on the undertaking. Last yesr the profit was 5°74 per cent. 
upon amount of spital expended. After meeting charges of interest 
on indebteduess and redemption of capital, the net profit for the 

ear was £1,855, the corresponding sum last year being £1,068. 

his net protit is equivalent to ‘92 per cent. on the amount of 
capital expended, whilet the percentage lest year was 55. This net 
profit has been made after charging to the year the cost of certain 
works of а permanent nature. The total cost of these works amounts 
to £2,071: 183. A reserve fand of £2 500 has been formed, but as 
this sum is not invested, it wonld not be immediately available in 
the case of any sudden emergency or breakdown of machinery, eto." 
He suggests the advisability of investing the same in Oonsols. 
Apart, from this reserve, the accumulated balance now standing to 
the credit of the scheme was £3, 169. ` 


Croydon.—A further sum of £20,000 is to be ra‘sed for the 
purposes of extension of mains, Twenty-five applications were 
received during June, being equivalent to963 8-c.p lamps. Eighteen 
consumers were connected, beiog equivalent to 694 8-c.p. 
and 925 yards of mains extensions carried out. The en 
Alex. О. Uramb) hes reported on а suggested system о 
for current for power and other purposes during the period of light 
load. He said it would be apparent that if а demand for electric 
supply could be created during the hours when the lighting load was 
not on the station, this demand could be supplied with the existing 
machinery a£-s very low rate. He was of opinion that a charge«of 
134. per anit during the hours of light load would well Pay the 
department, and therefore submitted the following scheme, Taking 
the hour of dusk and 11 p.m. as being the hour at which the lightin 
demand falls off, he recommended that the for current should 
be 144. per unit ior all times except between dusk and 11 p.m. 
the time between dusk and 11 p.m. consumers should have the option 
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of being charged at the rate of Ба, per unit for all current consumed 
during this period, or, alternately, the supply should be cut off 
for this time. By means of s time switch set once s month 
the relative hours during which the two rates were charged could 
be predetermined. In the case of those consumers who wish to 
have a supply available during the hours at which the higher 
rate (5d. per unit) was charged, the time switch would be 
arranged to pass the electric current through a second meter. Iu the 
case of those consumers who did not require a supply between dusk and 
11 p.m. he suggested that the following rentals be charged for the time 
switches: for motors up to 5 b. h. p., £2 per annum; for motors above 
5 b. h. p. up to 10 b. h. p., £2. 10s.; for motors above 10 b. h. p. up to 
20 d. h. p., £5; for motors above 20 b. h. p., 24 per annum. As the 
demand for electric light on Wednesdays and Sundays was much less 
than on other nights of the week, the time switches would be arranged 
so that the higher rate would not be charged on these two days of the 
week. The revenue from current for motive purpoees for last year 
amounted to about £524. Should all the preseut consumers eleot to 
be charged on the first scheme herein set forth —viz , at 14d. per unit— 
the revenue would amount to £360, or a reduction in revenue of £264. 
He estimated that this drop in revenue would be more than compenssted 
for within a short time, and suggested that the fact of the Corporation 
being able to supply electrical power at s low figure would be of con- 
siderable assistance to many small men of business, and in copjanction 
with the motor hiring scheme a very considerable increase in the 
demand for electrical power in the borough might be anticipated. 
With respect to the hiring of motors, the engineer recommended that 
agreements be entered into with motor manufacturing firms for the 
hire-purchase and hiring of motors to prospective consumers in the 
borough. He received offers from a number of firms in the country 
based on specifications and certain proposed agreements issued to them, 
but owing to the fact that there were two systems of supply in the 
borough, it was found necessary to obtain prices for both direct and 
alternating current motors, and he found that separate agreements 
would have to be made with two different firms for the respective 
supplies. He recommended that the offer of the Lancashire Dynamo 
and Motor Oompany, Limited, for the supply of direct-carrent motera 
be а Under this arrangement motors could Бе (1) purchased for 
cash, (2) taken on either three or four years’ hire-purchase, or (5) simple 
hire for 12 per cent. perannum of value of motor. With regard to 
the motors for the alternating-current area, he was unable to make a 
definite recommendation at the present moment, but hoped to do so 
at the next meeting. The Oorporation under this proposed scheme 
take no financial responsibility. The recommendations were adopted 
last week. The report of the seventh year of working by the borough 
electrical engineer oontains the оре: The returns show а net 
rofit, after providing for sinking fund ара interest, of £6,754, 
Шар an inorease of £2,099 оп that for the previous year. The 
capital expenditure during the year has amounted to £36,843, 
increasing the total capital expenditure of the undertaking to 
£271,258. The total receipts for the year amount to £46,596, as 
compared with £40,157 for the previous year, and the total 
expenditure amounts to £25,538, as compared with £21,889, leaving 
after carrying £58 to fiext account, a s profit to be carri 
to the net revenue account of £21,000, as inst £18,200. 
Interest on stock, sinking fund, etc., amounts to £14,246, and the 
return on the ave capital outlay represents 8°36 per cent. The 
о obtained for private supply is 4°17d. per unit, as compared with 
Sad. per unit for the previous year. The average price obtained for 
public ting amounts to 2°69d. per unit. The number of consumers 
conn has increased during the year from 1,378 to 1,721, and the 
number of lamps connected from 96,479 to 115,461. The total number 
of units generated during the year amounted to 4,463,343, as com- 
pared with 3,889,794, being an increase of 673,549 units, The total 
number of unite sold during the year amounts to 3,663,248, as 
against 5,151,841 for the previous year, being aa increase of 16 per 
cent, The percen of units sold to units generated amounts to 
81:4 per oent. for the present year, as against 80 per cent. for last 
128 The ае of ша 80 5 ш tramways ‘lie light increase of 
12:5 per cent.; private supply, 26:1 per cent.; public lighting, 4°1 per 
cent. The mains laid during the year amounted to 12 ед шаа 
the total length of cable laid in the borough 162 milee. During the 
year there have only been two breakdowns on the mains; each of 
these has been traced to external damage from picks. It is hoped that 
duriog the coming year a reduction will be made in the cost per nnit 
generarea in that part of the system which deals with the general 
supply. 


PROVISIONAL PATENTS, 1904.. 


JULY 4. 

14933. An improved mede of protecting life from the live 
rail” danger on electric railways. Henry Curwen, 32, 
Sidney-grove, Newcastle-on-Tyne. 

14940. An electric time switch. Arthur Joseph Parsons and 
Harold Mandefield, 67, Goodramgate, York. 

14986. Improvements in actuating magneto-electrio igniters 
of explosion motors for cycles and other vehicles. 
Ludwig Zeidler, 40, Ohancery-lane, London. 

JULY 8. 

15011. Improvements in primary batteries. Frank Richmond, 
264, Oolne-road, Burnley, Lancs. 

15034. Improvements in electric arc lamps. Crompton and Co., 
Limited, and Arthur John Hodgson, Arc Worke, Chelmsford. 

15035, Improvements in instruments for the measurement of 
electrical resistances. Kenelm Edgcumbe and Edgar 
Isaac Everett, 151, Great Saffron-hiil, London. 


15041. Improvements in means for signalling to and oom- 
municating with e exchanges. Gustav Ellis, 
60, Queen Victoria-etreet, London. | 

15043. Improvements in electric transmitters. Henry Harris 
Lake, 70, i ee indie i Chancery-lane, London. 
(Submarine Signal Company, United States.) (Complete 
specification. ) 

16046. A system for recording the numbor of telephone 
messages. Horace Stanley Williams, 7. Southampton-build- 
ings, Chancery-lane, London. 

15054. Improvements in and relating to apparatus employed 
in oonnection with electrie telephones. William 
Walker, 18, Southampton-buildings, Ohancery-lane, London. 

15067, Improvemeats in electric aro lamps. Edgar Alfred 
Carolan, 85, Cannon-street, London. (The General Electric 
Oompany, United States.) 

15068. Improvements in electric aro lamps. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

15068. Improvements in fluid-preseure governors. The British 
Thomson-Houston Company, Limited, 83, Osnnon-street, 
London. (The General Electric Company, United State:.) 

15070. Improvements in and relating to the control of electric 
motors. The British Thomson-Houston Oompeny, Limited, 
85, Cannon-street, London. (The General Electric Company, 
United States. ) 

JULY 6, 


15117. Improvements in electric cut-outs. The British Thomson- 
Houston Compeny, Limited, 83, Oannon- street, London. 
(The General Electric Company, United States.) 

15118. Improvemonts in dynamo-electrio machines. The British 
Thomson-Houston Company, Limited, 83. Cannon.street, 
London. (The General Electric Company, United States.) 

15131. Improvements in eleotrio railways or tramways. 
Walter Ffrench Gibbs, 23, Southampton-buildings, Chanoery- 
lane, London. 

15155. A new or improved automatic electrical balance. 


Wiucenty Dworzyneki, 18, Buckingham-street, Strand, 
London. (Oomplete specification.) 
JuLy 7. 


15199. A new or improved device or apparatus for fixing eloo- 
tric lamps in the sockets of overhead clectroliers, 
brackets, and the like, or for detaching them there- 
from. William Veasey Biggs, 111, Hatton-garden, London. 

15208, Electric burglar and fire alarm. Oarlo A. Ali, 37, 
Ohancery-lane, London. (Complete specification.) 

15826. Improvements in the method of selecting electrical 
impulses. Daniel Watts Troy, 18, Southampton-buildings, 
Ohancery-lane, London. (Date applied for under Patents 
Act, 1901, July 11, 1903, being date of application in 
United States.) (Complete specification.) 

15230. Improvemonts connected with electric aro lamps. 
Louisa Oalvert and William Arthur Snape, 175, Fleet-street, 
London. | 

JULY 8. 


15253. Improvements in  dynamo-eleotrio machines and 
motors. Wilfred Robert Vernet Marshall, 121, West 
George-street, Glasgow. 

15265. Improvements in omnibuses, horse cars, electrio cars, 
and the like. Hartley Illingworth, The Old Bank, 
Tadcaster, Yorks. 

15258. Improvements in electromagnetic switch devices for 
telephone stations. Paul Arnheim, 65, Ohancery-lane, 
London. (Date applied tor under Patents Act, 1901, July 20, 
1903, being date of applicaticn in Germany.) (Oomplete 
specification. ) 

15261. Improvements in dynamo-electric machines. William 
Arthur Ker, 65, Ohancery-lane, London. 

15267. Improvements in electric light fittings. John George 
Irving, Temple buildings, Albert-straet, Nottingham. 

15288. Improvements in the handles of spanners, pliers, and 
other tools used in electrical work. Henry Dorning 
Bailey and Percival Ormond Bonniwell, 65, Ohancery-lane, 
London. 

15289. Improvements in relays for direot-current automatic 
circuit breakers. Charles Cornfieid Garrard and Ferranti 
Limited, 18, Southampton-buildings, Ohancery-lane, London. 

15290 Improvemonts in electrical measuring instruments. 
Ohsrles Cornfield Garrard and Ferranti Limited, 18, South- 
ampton- buildings, Chancery-lane, London. 

15204. An improved process of electro-depositing antimony 
Anson Gardner Bette, 7, Southampton-buildings, Ohancery- 
lane, London. 

15296. Improvements in electric elevators. Robert Edward 
Phillips. 70, Chancery-lane, London. (Ernest Henry Vogel, 
United States.) (Complete specification.) — 

15298. An improved process of treating the metal mixtures 
produced as a by-product in electrolytic metal refin- 
ing operations. Anson Gardner Betts, 7, Southampton- 
buildings, Chancery-lane, London. 

15300, Improvements in electric transformers. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Oompany, United States.) 
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Improvem in electric railways. The British 
Thomson-Houston Oom Limited, 83, Oannon-street, 
ectric Company, United States.) 

electrical 


London. (The General 
of distribution. 


Improvements in systems 
The British Thomson-Houston Oompany, Limited, 83, 
Шыны State) London. (The General Electric Company, 


15901. ents 


United Sta 

15306. Improvements in enclosed fuses. The British Thomson- 
Houston Company, Limited, 83. Oannon-street, London. 
(The General tric Company, United States. ) 
Improvements in and relating to electric controllers. 
The British Thomson-Houston Com mpany, Limited, 83, 
Oannon- street, London. (The Gene eotric Company, 
United States. ) 

15312, Improvements in or connected with means for the 
manufacture of brasses or bushes for the 
of shafts, axles, or the like, more especially applic- 
able to electromotors. William Hopkins Tomson and 
William George Hanna, Birkbeck Bank-chambers, South- 
ampton-buildings, Ohancery-lane, London. 


JULY 9, 


15343, Improvements connected with overhead electric rail- 
ways. Andrew Anderson and John Francis Dunne, 15, 
Water-street, Liverpool. 

15344. An antomatio safety device particularly applicable in 
connection with Tas overhead trolley or other 
wires passing over running paralleli with same, 
Herbert Henry Berry and Frank Risob, 70, Upper Thames. 
street, London. 

15300. Electrolytic cirouit breaker. Alwin кыны, 68, Alterwall, 
Hamburg, Germany. (Oomplete specification.) 

. Improvements in couplings for electrical wires. John 
Griffith Thomas and David Evan Lewie, 88 Oannon- street, 
London. (Oomplete specification. ) 

15389. Improved sub-station connecting 3 for 
telephone Isidore Bernard Birnbaum and 

Herbert George White, 522, High Holborn, London. 

to 


th telephoncs 
and for other purposes. John ron Gamble, 6, 
Lord-street, Liverpool. 


15886. Mechanical and electrical elevator for goods, especially 
goods contained in sacks. Jean Baptiste Rubando, 
Adolphe ys Henry Estier, Justin Mallet, апа Audié 
Mouren, 40, Ohancery-lane, London. 


15391. Improvements relating to surface-contact ‘electric 
railway systems. William Milton Brown, 7, Southampton- 
buildings, Ohancery-lane, London. (Oomplete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July 28, 1904. 
1903. 

1351. Apparatus for the transmission and reception of 
signals and the like through the natural media. 
Armstrong and Orling. 

7778. Seoendary batteries. Ekstromer and Lloyd. 

10936. Telephone systems. Lake. (Andriano.) 

14721. Helders for electric incandescent lampe. Peter Leonard 
and Oharles Harold Jones. 

14770. Electric motors or dynames. Burnand. 

14013. Electrie arc lamps. Murphy aud Townsend. 

18199. Inductien coils for the ignition apparatus for motors. 
Marooni's Wireless Telegraph Oompany, Limited, Ashley, 
and Hinde. 

15947. Electric incandescent lamp-holders. Darrah and Hackett. 


15407. Hlastic fluid turbines, compressors, and the like. 
British Thomson-Houston Oompany, Limited. (Curtis. 


VVV for indicating the fall in the 
of liquids contained in closed vessels or the 
— Meyer. 
178239. — for gripping and supporting tho wires of 
wire systems of electric tractien. Luby 
enl Hari Harris. 
18731. Electrical switehes. Crowe. 
18960. Electrical switches.  Cassella. 
19015. Contacts especially suitable for induction coils. Marconi’s 
Wireless Telegraph Company, Limited, and Priddle. 
y 
19401. Aro lampe. Foster, Grote, and Ely. 
19589. Rotary electric machines. Chitty. 


$1904. Starting switches for electric motors. Weaver. 
29074. Telephene systems. Hardegen. 
84581. Portable electric fan, Margowski. 


$0947. Electrically-cperated driving mechanism fer oentri- 
sugal machines. D’Olier. 


6873. a 
9683, — rotating diaphragm for telephones. Ohurchill- 
tton. 


10393. Electric bath. Schwedler. 

11848. Electric igniters for explosion motors. Sander. 
12344. Electric arc lamps. Heany. 

12845. Electric arc lighting. Heany. 
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Line, — — | | | Бесе! per 
| Current | 1904 1 Total | Passengers | Car miles Pas кел Пе of mile 
1904, | | " . | i 
Бин * | Week. | year | 905. | Ending preceipts carried. | run. ,s'nger mile. track. | 
CEYCENINCADRDESNACK BERG "Rl QU NAT ЖҮН g- E ета 4E 
Aberdeen Corporatlon July 9 1,62 | 1,235 + 355 + 1,575h) 194 |. 19 May 31 57,951 | 9,099,715 | 794,641 088 | 1302) 1,970 | 6'1 
Ayr Corporation . 560 | 359 + 1 — 8| 8 Sept. 25 12,503 2,979,276 | 290,099 100 |10:34| 1,560 4*7 
Barking Corporation 32 37 — — — lj | — - — | — а — 
Birkennead ‹ 'orporation VIT: - o 1,111 1,101 + 10; - 15 — — — — - = di 
Birmingham Tramways ...... „ 9| 5,798 | 5,157 | + 661 + 9,143 61 бї — — — — — — — — 
е Q 7€ с | 
Blackburn Corporation ...... man 933 | 8/8 | + 115 + 1,110 21 21 March 259 40,964 7,254,106 826,558 | 1:56 11:87 | 1,705 7°44 
8lackpool Corporation | 7] 1,149 1,000 |+ 58 + 655 173 174 „ 51211,168 | 6,169,121 784,443 162 |108 — ie 
kpool-Fleetwood Trams. 9 87) 811 + 59 — 181 164 164 |. Dec. 31 30,923 2,049,677 584,989 | 362 | 12°68) 1,932 699 
lton Р Corporation e „ 10| 2.151 2,014 | + 137 - _47 58 8 March 517 85,704 | 17,761,605 | 1,896,247 |115 | 10°75| 3,430 5:87 
Bournemouth Corporation. . „ 5 1,052 | 1098 |— 6 + 794 | 10) 1% — — — — к= — — a 
Bradford Corporation ........ „ 2 4,594 4,201 | + 495 +10,216 | 77 41 — — | = mc — — = 
Brighton Corporation » 10, 1,188 982 206| + 455 74) 6) „ 9| — | 10,432,508 | 1,051,928 100 |1010| — PE 
Bristol Tramways Company. , 8| 5,455 5,08 + 360  — 514 | 514| Dec. 51/223,480 | 41,192,899 | 5,724,114 |130 | 938| 4,348 | — 
Burnley Corporstion ........ „ 9| 1,024 852 | + 172 I 10-1 7T — — | — Fs | — — — = 
Burton Corporation EU 387 — — - Gi = - NN = |. ca = =. 
Cardiff Corporation .......... „ 9| 2186 | 2,60 — 414) + 624 — — — -— | ыы — | РЕ -- 
Carlisle Tramways Company..| , 9 219 212 | 4 7| + 509 — — » Ol] — | 2,216,585 520 0,129A — | — cx uit 
Central London Rallway...... | » 1 6,441 | 694 |- 910 | - 510A | 6 6 „ 91/567,225 | 45,305,110 1,276, 971a | 1:87 | 66°6a) 59,076 | 3564 
Jity & South London oen d „ 10| 2,336 2.475 | — 137 81A 64 63 „ 511165,0054! 19,069, 35190 — — | = ие 
Cork E. T. апа L. Company кг ө 610 686 |— 76| — 936 — — гы = ine A Wee — | = m 
Corporation June 24 225 251 | — 9 — 131 7°23; 7°23 March 319 12,341 2,560,755 | 254,279 | 1°25 | 11:65 | 1,707 . 
Dow Со oration ре» 25 251 267 |- 16 — 233 43 3 E E s | ка эй Уеа Дак ying 
Dublin & Lucan шее Ry.. July 8 8 | i 3 ad . | 4 8 + 66h; — — Dec. 31 5,796 | 364,796 102,087 | 5°81 | 15:62) 359 768 
ars. " , ә | ` E 9 | | 
DE T., elec Notis 5| Ж, : 1% 1.123 1% — | % | 46 | March31126,121 | 24,553,133 | 3,429,556 |1-23 | 8:82| 2,741 | 506A 
Duadee City Tramways ...... | » 5 856 7 |4 9 — 22 22 May 15 35,874 | 9,084,522 | 752,814 |093 |11:276| 1,630 E 
Fass Ham Corporation » 9 77% 145 + „50 + 1,002 | 10°75,| 10°75 | March 319 25 341 | 9,971,537 650,224 |61 9:35| 2,357 — 
Glasgow Corporation ........ lo» 9 13.791 | 35.015 | + 751 + 1,49% 124 124 May 51g/656,572 | 177,179,549 14,008, 750 0:88 (11°25 5, 489 b| 7404 
Gloucester Corporation.. . June 1 224 - — - | 5} — — ri | pe — sis -i 
Halifax Corporation.......... | 23| 5,210 | 3,140 | + 74 + 1147 | 34 301 = | — | — — — — a РЧ 
Huddersfield Corporation .. . July 9 1,408 1,271 | + 157 160 54 | 31 | Матоһ51| 56,651А! 9,738,213 | 1,218,539 |14 11°14; 1,618 6:38 
Hull Corporation, E. 8........ WO 2,\81 1,880 |+ 301 + 3,576 25 19 » 51) 87,707h; 21,065,999 | 2,218,696 100 | 9:49 ‚004 5'0 
Ilford Corporation .......... |» 9 528 582 — 24 - 105 — - es a | — et = рй 
Ilkeston Corporation » 6 142 192 | - 50 — — — — — EJ = = — = = 
Kirkcaldy Corporation ...... je 20 — — — — — — 1 — - - — — = ‹ 
Leeds Corporation TE 9| 6,131 9,041 | + 590, + 5,100 | 77 77 Narch 259 252,656 | 57,239,779 | 5,775,651 | 1°11 | 10:91| 3,283 — 
| | I 
Leicester Corporation ........| „, р us TRU n 71 | — | | - — | = = 
Liverpool Corporation........ T 11,53 144 | + 222 + 5,87 | 105 101 | Dec. 31 504, 504 108,906,472 11, 705,425 |1'11 |10:34| 6,000 6°83 
Liverpool Overhead "e ad „ 20] 1.672 1,718 | — 45| - 29h | 155 15 June 50 79,252 10, 466, 726 986,185a | 1°82 |19:30 — 
London County Couucil......| „, 2 13,329 | 11,445 71,84 426,151 | 40 үү TAM ee Б aaia оч исса NES еа 
Lowestoft Corporation u^ 9 255 — — З: -| — | = | жа mc Ha SN = 
Manchester Corporation...... „ 9 13,216 | 12,239 1,007 — 131114 — | ВЕ D | is = zu 
Nelson Corporation .......... s 9 129 7 |+ 52 + 751 3 5 | — | A ELM AIL EM чё 
Neweastle-on-Tyne Corptn...| „ 9 3,542 5,257 | + 505 -1 | 58; 38) March 259 150, 534 | 55,474,122 | 3,379,119 | 1:08 |1095 | 4,175 | 617 
Newport (Mon,) Corporation..| ,, 3 542 | 493 + 48| + 1,676 | 15 | | ae P: аи та a 5 
Portsmouth Corporation...... . 2,220 2,185 | + 57 + 2,207 | 29 29 | Sept. 30 47 651 | 9,168,137 | 868,157 | 1°24 | 13:17 1,643 = 
Rochdale Corporation n al 179 165 |+ 14 44 44 |Магсһ 517) 6 ,416 | 925,281 127,456 | 1:38 |1027| — 766 
Rotherham Corporation ...... "n7 470 — — ae — = == ү, AEN — | = = = M ТЕ 
Salford Corporation .. ....... Aet 4,951 4,148 + 303 + 4996 | — — — "d | — — — = = ex 
Scarborough Tramways Unus uy os 287 - 13 : — zu е а= | А же 
Sheffield Corporation ede deis 2 10 4,923 4,738 | + 184 + 2,092 954 | 534 | Маг. 257/216,309 | 56,812,049 | 4,926,085 | 0"904 10:428| 7,510 | 79 
Southampton Corporation ....| „ 7 892 1,122 | - 250 = 11 11 | » 51 35,874 | 9,084,522 | 752,814 | 0-946 11˙45 3,760 — 
Southend-on- Sea Carporation.. » D 35 499 |+ 36| + 557 64 — А = — = — ae — 
Stockport Corporation ...... 8 655 571 | + 282) + 5 580 114 — а "| = = a) oe 
Sunderland Corporation ...... June 26 1,761 1,405 — 4%) + SX 18:48 | 18-48 „ 319 59,930 | 13,987,121 | 1,270,957 105 |113 5,245 | 64 
Wallasey U. D. C. . July 9 849 774 | 4 75 + 522 105 |105 „ 319 31,474 | 5,685,182 654,742 | 1:50 |1155 | 3, | 705 
West Ham Corporation ...... * 7 1.105 — s 13 i 9 | M к Аза n єз Б 
Wolverhampton Corporation..| ,, 6 730 | 476 | + 254 = 74 = zi E | е x — - 1 Mtas 


Е T E ot d of | | | 
b Peg mile of single track. — ay aod proportion ot alia paid to te tramway oom pene tor erm of періо lease 


THE ELECTRICAL ENGINEER, JULY 22, 1904. 


109 


NOTES. 

Institution of Electrical Engineers.—The follow- 
ing are the names of the gentlemen who have been appointed 
by the Institution as delegates to attend the International 
Electrical Congress to be held at St. Louis: Mr. R. Kaye 
Gray, president; Colonel К. E. Crompton, C. B., past- 
president; Prof. John Perry, F.R.S., past-president ; Dr. 
R. T. Glazebrook, F.R.S, member of council; and Mr. 
Н. E. Harrison, B.Sc., В.А. Mr. W. Duddell will act as 
hon. secretary to the delegation. The two last-named 
gentlemen have previously served on the Council of the 
Institution. The congress will open on Monday, Sept. 12, 
and will meet daily until Friday, the 16th. 


Copper Production.—The output of copper during 
the year 1903 amounted to 565,820 long tons, being an 
increase of 24,525 tons over the previous year. With two 
minor exceptions, all the copper-producing countries showed 
an increase. The great bulk was obtained in North 
America, the produce there amounting to 64'7 per cent. on 
the whole, the United States being credited with 53 per cent. 
In the aggregate Europe yielded 16°5 per cent., Spain and 
Portugal being the most prolific countries. Asia, as repre- 
sented by Japan and Australasia, contributed 10 7 per cent. 
South America produced 7:1 per cent., the greater portion 
of which was obtained in Chili. 


New Publications.—''An Enquiry into, and an 
Explanation of, Decimal Coinage and the Metric System of 
Weights and Measures, by E. Anthony (Anthony Bros., 
Limited, Hereford); “Magnetism and its Elementary 
Measurement," by W. Hibbert (London: Longmans, Green, 
and Co. 28.). A volume entitled The Telephone Service: 
Its Past, Present, and Future,” by Mr. H. L. Webb, which is 
to be published shortly by Messrs. Whittaker and Co., will 
doubtless be read with interest in view of the present 
disoussion on the telephone question. This work will be 
an. endeavour to describe in plain language the general 
features of a modern telephone exchange, and it is hoped 
that it may be of assistance to the telephone user and 
others interested in the working and development of the 
telephone service. 


The Government and Wireless Telegraphy.— 
The Wireless Telegraphy Bill introduced by Lord Stanley, 
which passed its first reading in the House of Commons on 
Monday, proposes to give the Post Office power to regulate 
wireless telegraphy, but does not confer a monopoly, as it 
was freely reported to do, upon the Government. Under 
the terms of the Bill the Post Office is to be empowered to 
deal with wireless telegraphy by license, in order to ensure 
that in time of national danger the Government will be in 
& position to take over, suppress, or make use of all wire- 
leas telegraphs, во as to be of assistance to themselves 
and to prevent their being of assistance to the enemy ; 
and also to protect stations from being interfered with by 
the erection of rival stations in the neighbourhood. Special 
provision is made for experimental installations. The Bill 
is drawn in very concise terms, and must pretty weli con- 
stitute a record in point of brevity. 


Carbon Vaporised in Incandescent Lamps.— 
In a paper recently read before the French Academy of 
Sciences, Prof. Berthelot examines, at the lowest possible 
temperatures, the state of the vaporised carbon produced in 
the vacuum of incandescent lamps from the amorphous 
carbon of the filaments, comparing it with such well-known 
allotropic modifications of carbon as the diamond graphite 
amorphous carbon. The main results of this investigation, 
as described in the Scientific American, are that carbon gives 
off an appreciable vapour tension at a temperature not 


exceeding 1,500deg. C., this tension being so low as to 
require several hundreds of hours to produce some milli- 
grammes of condensed carbon, even in the nearly absolute 


vacuum of electric lamps. On the other hand, the carbon 


thus vaporised at the lowest possible temperatures is, 
under Prof. Berthelot’s experimental conditions, amorphous 
carbon without any addition of graphite or diamond. The 
temperature at which a vapour tension of carbon may be 
noted appears from this to be about 2,000deg. below the 
boiling point, which, according to Prof. Violle, is 5,600deg.- 
This interval is very much larger than the interval of 
temperatures during which most of the remaining bodies 
exhibit an appreciable vapour tension. This tension, 
however, in the case of carbon does not, in Berthelot's 
opinion, correspond with а simple vaporisation, occurring 
without any intimate change in the chemical constitution 
of the body. 


High-Potential Alternators. —. Аб the recent 
National Electric Light Convention held aft, Boston, 
U.S A., one of the papers read was by Mr. G. N. Eastman, 
the subject being ''Grounding the Neutral on High: 
Potential Alternators,” of which a summary is given 
in the American Electrician. The author presented a 
mathematical demonstration to show that the advantages 
obtainable by insulating the [of neutral a high-tension 
alternating-current system from the earth, will be more 
than offset by the liability of developing abnormally high 
potentials relative to the earth. The paper was based on 
а consideration of the three-phase four-wire system of the 
Commonwealth · Electric Company, of Chicago, and was 
illustrated by diagrams showing the voltages obtained with 
wholly-insulated and neutrally-grounded circuits. The author 
expressed the opinion that a proper method of grounding the 
neutral of generators is through as low a ground resistance 
as can possibly be obtained, thus fixing the maximum 
potential which. can be obtained between a system and 
ground at the normal potential which will exist between 
the neutral of the generator and its phase terminals. The 
systems of the Chicago Edison Company and the Common- 
wealth Electric Company have been operated with a 
grounded neutral for a period of four years, during which 
time they have apparently been entirely free from the 
high-potential breakdowns that have occurred on other 
systems of a similar character entirely insulated from the 
ground. 


The Positive Auxiliary Car-Lighting System.— 
The Lackawanna and Wyoming Valley Railroad Company 
has recently adopted an auxiliary car-lighting equipment 
of the automatic type, supplied by the Kinsman Electric 
and Railway Supply Company, of New York, for the 
purpose of providing lighting current when the propulsion 
current is interrupted. The Kinsman system, described 
by the Street Railway Journal of New York, consists of an 
equipment for providing electric current for the car from 
a small storage battery, which will be operative normally 
only when the propulsion current supplied to the car 
is interrupted. The passage of the propulsion current 
through the regular lighting system of the car is arranged 
to normally pass a charging current to the storage 
batteries for the auxiliary system, and by means of an 
automatic switch to keep the auxiliary lighting system 
cut out. Whenever the propulsion current is interrupted, 
however, the automatic switch releases and throws the 
auxiliary lighting circuit on to the storage batteries, 
leaving them connected in and burning until the pro- 
pulsion current again flows. The system is convenient and 
economical, as only a very small battery is required in 
each car. Upon the above-mentioned railroad each car is 
equipped with a storage battery of six cells of five ampere- 
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hours capacity each, the batteries being enclosed in a box 
for convenience, occupying very little room and weighing 
only 60lb. in all. 


Hydro-Electric Development in Mexico.—A few 
weeks ago we referred to the awakening which has lately 
taken place in Mexico in regard to the utility of electricity. 
The country possesses great natural resources in this 
respect, water being found in great abundance near the 
larger centres of population. There are but very few large 
“streams in the republic, but owing to the mountainous 
nature of the greater part of its area there is an abundance 
of small streams, which, owing to their rapid fall, offer a 
great amount of power. Certain obstacles, however, 
remarks the Electrical World of New York, have to be 
overcome in using this water power. One especial fault is 
that many of the streams have dry beds for about six 
months of the year. The problem to be solved in such cases 
is how to profitably utilise the power which can be derived 
from such streams during the rainy season, when they are 
full. In some cases where power from streams that are 
dry during part of the year is now being utilised to 
generate electric power for lighting, etc., coal or other fuel 
is used during the dry season. The exclusive use of coal 
or other fuel for generating steam to run the plants would 
render the cost of their operation prohibitive to profits, 
but by using the water power for some six months of the 
year profits can be made. Another obstacle is that of 
vegetable growths, such as water hyacinths, which greatly 
impede the use of water from streams infested with it. 
This obstacle has, however, been overcome to a very great 
extent in the United States, and there is no reason why it 
cannot be overcome in Mexico. 


An Electrically-Operated Valve.—The accompany- 
ing diagram, reproduced from Power, shows a valve which is 
operated by the action of an electric eurrent flowing through 
the solenoid mounted over the pipe shown. The action is 
to draw down the iron core and press down the curved 
lever, which opens the small pilot valve just under the 
main valve, admitting steam to the expansion chamber 


above. The pressure on both sides of the main valve is 
by this means balanced, and a further motion of the lever 
opens the main valve, allowing steam to flow by it. A 
spring under the pilot valve seats it when the current is 
turned off the solenoid, and a spring mounted in the top of 
the solenoid plunger raises it above the bent lever when out 
of action. The device is manufactured by the Electrical 
Appliance Company, Cincinnati, Ohio, and recommended by 
them for use on a whistle valve. 

Electricity in Siberia.—The Russian engineers in 
charge of the construction of the railroad around the 
southern part of Lake Baikal, have encountered great 
difficulties in the course of the undertaking. It has been 
found necessary in one part of the railroad, some 16 miles 


in extent, to build 13 tunnels, totalling 24 miles in length, 
besides making numerous cuttings in the rocky soil. 
Appreciating the results obtained in Western Europe 
and America from the use of electrically-operated drills, 
the engineers decided on employing the same method. 
At the middle point of the section a central power 
station has been established, with high-tension cables 
extending on both sides along the track. The 
station contains a boiler-house and a generating set of 
120 h. p. output. A three-phase generator produces 
alternating current under pressure of 2,200 volts. The 
bigh-tension cables carry the current to four sub-stations, 
each of which contains an alternating-current motor operat- 
ing a dynamo. Some of the dynamos generate alternating 
current at 110 to 130 volte, while others produce direct 
current for driving pumps and ventilators, and also 
for illumination. The alternating current is distributed 
through the whole plant, where 25 to 30 electric 
drills are constantly in operation. From the direct- 
current machines current is supplied to eight arc lamps 
and 200 incandescent lamps. The direct current is also 
employed for driving six rotating pumps and six ventilators 
which are employed for air purification after each explosion 
in the tunnels. Notwithstanding the Arctic conditions, 
the installation was completed in less than three months. 


An Indicating Fuse Alarm.—A short account is 
given in the American Telephone Journal of one of the latest 
telephonic inventions—the automatic indicating fuse alarm. 
The value of this adjunct to the fuse panel consists of 
ite reliability. It will be seen from the accompanying 


diagram that the fuse consists of a spring, which is held 
from a ground contact by means of a short piece of fuse 
wire. When, for any reason, this fuse blows, the spring 
makes contact with the ground and closes a circuit 
through a relay, which lights a lamp and also closes a 
second relay that causes a signal bell to ring. The 
relays, bell, and lamp should be placed as near 
as possible to the fuse panel. The fuse panel is 
divided off into sections, each section having a separate 
ground conductor connected in series with a relay, so that 
when any fuse for a section is opened, the relay of that 
particular section is closed, and the lamp is lighted and 
remains lighted until the fuse is replaced. A single-point 
switch is provided to open the bell circuit so as to prevent 
noise occurring while the defective fuse is being located 
and replaced. The number of circuits to each ground 
depends entirely upon circumstances, but it is preferable 
not to have too many, else the value of the fuse as a time- 
saving device is eliminated. Although the initial cost is 
higher than that of the ordinary fuse, the additional expense 
is repaid by the advantages afforded for the rapid location 
and removal of trouble. 


The Civil Engineers’ American Visit.—Provisional 
arrangements have been made for the tour of the Institution 
of Civil Engineers, who, like their brethren of the electrical 
profession, are to visit the States and Canada in September. 
The main party will leave Liverpool by the as. “ Etruria ” 
on Sept. 3, and are expected to reach New York on 
Sept. 10. Onthe 13th of the month a formal reception 
of the visitors by the American Society of Civil Engineers 
will probably take place, the remainder of the week 
being spent in examining places of interest in the 
city and its environs. On the following Monday 
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the party will proceed to Montreal, and will be 
engaged until the 27th in visiting various places of 
interest in the Dominion under the guidance of the 
Canadian Society of Civil Engineers. Chicago will be 
visited on the 28th, and on the 30th the party will arrive 
at St. Louis, where the exhibition will claim their atten- 
tion. The programme gives a list of hotels at the different 
cities, and whilst members of the visiting party will 
communicate directly with the proprietors of the hotels, 
the secretary of the institution will be glad if they will 
inform him of the accommodation they have ordered, as 
he may possibly be able to facilitate arrangements, and 
also the names of any members of their family by whom 
they propose to be accompanied. Members are reminded 
that the arrangements made with the Cunard Steamship 
Company enable members to book their passages by the 
as. “Etruria,” with the option of return by any of the 
Cunard steamers from New York or Boston, or by any of 
the Allan Line steamers from Montreal and Quebec, at a 
reduction of 25 per cent. on the ordinary first-class fares. 
Those members who propose to take part in the tour and 
have not alpeady secured outward passages are advised to 
do so without delay. 


. Mussoorie.—The Municipality have decided upon a 
hydro-electric plant for furnishing Mussoorie and Landour 
with an adequate water supply and for the provision of 
electrical energy for lighting and power purposes. Hitherto 
the only illumination in the streets has been that afforded 
by a few oil lamps. The Indian and Eastern Engineer 
gives some particulars of the scheme, which has been pre- 
pared by Mr. P. Billinghurst, late of the Bikanir State 
service, who found, as the result of comparisons between 
steam, oil, and electric power, that the last-named was 
distinctly the most economical and best adapted to the 
circumstances. The generating plant will be located at 
Kimpti Falls, 24 miles from Mussoorie. The effective 
head of water is reckoned to be 776ft., after deducting the 
loss of head due to friction in the pipes, which is given as 
45ft., the velocity of flow being taken at 5ft. per second. 
The quantity of water available is never less than 
6% cubic feet per second, and the power available at the 
generator terminals is calculated to be about 400 e.h.p. 
Allowing for 6 per cent. loss in the line at full load, 
there will be some 280 kw. available for distribution. 
For the water supply, springs between Kimpti Falls and 
Mussoorie will be utilised. The scheme provides for the 
lighting of 153 miles of roads, and for the supply of elec- 
tricity sufficient for the lighting of all buildings in 
Mussoorie and Landour. The surplus power remaining 
after providing for the above and pumping purposes, the 
latter being conducted during the hours when lights are not 
needed, will be available for private lighting and heating. 
The generator house will be fitted with four 85-kw. turbine- 
generator sets and two turbine-exciter sets. The load 
being a fluctuating one, a dam will be built after the 
present power is taken up, and this will increase the power 
for the evening load to about 800 h.p. The turbines will 
be of the Pelton wheel type, fitted with electric governors 
and designed for a spéed of 600 revolutions per minute, 
with a direct drive to the generators. These will be of 
the alternating-current three-phase 60-cycle revolving-field 
type, giving 5,500 volts at 600 revolutions per minute. 
The power will be transmitted to 12 transformers situated 
about every 3,000ft. through the stations. The transformers 
vary in size from 5kw.to 70 kw. The high-tension mains 
are of sufficient size for double the expected load. Energy 
will be distributed from the transformer houses at a 
pressure of 250 volte and delivered to consumers at 225 
volte. The mains for the motors at the main pumping 
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station feed two 120-kw. transformers arranged in parallel. 
These feed through the usual switchboard instrumenta two 
motors of 150 h.p. each. The motors are of the induction 
type, with starting resistances and short-circuiting switches, 
running at 450 revolutions per minute. The distance from 
the generator house is about 10,000ft., and the voltage is 
220, with a frequency of 60 cycles. The scheme is esti- 
mated to cost some £47,000, and the annual expenses, 
including capital charges and depreciation, are put at 
£4,300. The present cost of lighting and water supply is 
given as £1,820. It is proposed to supply energy at 4d. 
per unit for light and 3d. for power and heating; and 
it is calculated, at, а conservative estimate, that the sale 
of electricity in the first year for private lighting 
alone will amount to some 48,000 unite. The scheme 
should prove a great boon to the inhabitants, and appears 
to justify the prediction of Mr. Billinghurst that it will 
show a considerable profit, at any rate after the first few 
years. 


A Novel Gas-Engine.—A novel gas-engine is being 
brought out by the Maschinenbaugesellschaft München, in 
conjunction with the Austrian firm of Bromovsky, Schuls, 
and Sohr, Prague. This four-time motor, designed by Mr. 
Giildner, embodies a high improvement as regards the 
thermal utilisation and specific efficiency. The arrange 
ment of the crank and governor shafts is extremely solid 
and practical, and as, moreover, the working cylinder is 
purely cylindrical and free from any projection, the thermic 
expansion will be quite uniform. Any parts in and near 
the cylinder cover are readily accessible. The valves and 
igniters may be removed and replaced in position (in case 
of a revision being necessary) with a few manipulations, and 
without removing any parts of the governor or any con- 
ducta, in addition to which the inner walls of the cylinder 
may be cleaned thoroughly without the cylinder cover being 
withdrawn, which is highly important from the point of 
view of safety in working. The gas valve, being governed 
like the inlet and outlet valves, is not liable to become 
obstructed by impurities. The valve cones are very strong, 
and guided in special slides, and the governing levers are 
applied between the inner and outer slides, so as to exclude 
any possibility of the cones being thrown to the side, and 
to maintain continually a perfect tightening. In order to 
eliminate any heat effect in the valve springs, these are 
located at the upper end of the cone shafts. The magneto- 
electric ignition is so arranged as to allow of the 
moment of ignition being readily adjusted by hand during 
operation. The igniting current is supplied from a Bosch 
apparatus arranged above the governing shaft and moved 
from the latter so as to allow of the regulation alluded to, 
The regulation of speed is effected by throttling the 
cylinder contente, the composition of the charge being 
influenced simultaneously with the quantity so as to 
maintain with any load a safely igniting mixture. The 
design of the combustion chamber as a regular cylinder 
with smooth walls greatly facilitates a thorough expulsion 
of the exhaust gases while avoiding a dispersion of the 
fresh mixture, which is so prejudicial to a complete ignitipn. 
On the other hand, a complete combustion is secured by the 
efficient position of the igniter in the axis of the cylinder, 
which, according to thermo-dynamics, is the most suitable 
place possible. The inflammation is started in the centre 
of the condensed charge, whence it may diffuse to 
all sidea on the shortest possible paths through the 
whole charge of the cylinder. To these constructive 
details seems to be due the extraordinarily high 
utilisation of heat, as borne out by tests recently made. 
From experiments by Prof. Schröter, made on the first 
Güldner motor built in Munich, it is inferred that as muoh 
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as 48°7 per cent. of the amount of heat actually supplied 
to the engine with the lighting gas is transformed into 
indicated work, while with any other lighting gas motors 
the figure of 30 per cent. is seldom even slightly exceeded. 
The same applies to suction gas operation, where a figure 
of nearly 29 per cent. is recorded, including any losses in 
producer and purifier. The extraordinary elasticity of the 
output of the motor, which may be increased within wide 
limits, should be especially mentioned. In fact, while in 
older types of suction gas motors, the mean piston pressure 
is seldom upwards of, say, 501Ь. to 35lb, per square inch, 
the figures observed with Güldner motors—vir., more than 
45lb. per square inch—are approached only in the Diesel 
petrol motor. In modern types of steam - engines, the 
average steam pressure at normal load is about one-quarter. 


Electric Arcs of Large Surface.—Prof. K. Birke- 
land has, according to the Elektroteknisk Tidsskrift, Chris- 
tiania (No. 16, 1904), taken out patents for a process for 
obtaining electric arcs of a very large surface. The inven- 
tion 1a based on the production of а chemical compound or 
a decomposition of gas mixture or gases by means of a 
special kind of electric arc. As is well known, electric 
aros will exert chemical effects on gases, this effect being 
essentially dependent on the magnitude of the contact 
sarface between the arc and gas mass With a view to 
augmenting this contact surface, the use had been suggested 
of electrodes of such an arrangement and performing a 
movement with respect to one another such as to expand 
the arc in its longitudinal direction until it is closed on the 
mutual distance of the electrode becoming too great. 


A 


With these processes, exceedingly small currents had, 
however, to be used. The process suggested by Birkeland 
consists in having the point of contact between two con- 
ductors, one (or both) of which is susceptible of a vibrating 
movement, traversed by an electric current in a strong 
magnetic field. The inventor has found under these 
circumstances an electric arc formed between the contact 
points, even in the case of the distance between the latter 
being increased only to a fraction of a millimetre, to be 
thrown violently upwards or downwarde, so as to form 
a large and plane permanent arc disc, susceptible of 
absorbing high amounts of energy and current. This 
process seems to be especially adapted to producing 
nitrogen-oxygen compounds of air, and in the description 
given below it is assumed that the method is to be applied 
to the oxidation of nitrogen. After arranging a circular 
electromagnet, as shown in the accompanying diagram, the 
air is conveyed through a prismatical tube, A B, being 
insulated fireproof in its interior. This tube is, by means 
of partition walls parallel to the magnet surfaces, divided 
into shallow compartments or channels. In each of these 
compartments there is placed a special interrupter, working 
both for alternating and direct currents, and consisting in 
its simplest form of two metal rods, one end of which is 
clamped fast, while the other terminal is maintained in 
good contavt with the springs. One end is prevented by 
means of a stop from swinging upwards, while the free end 
of the other rod is prevented in a similar way from down- 
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ward swinging. Now, in the case of a high-tension alter- 
nate current, or а low-tension direct current of convenient 
intensity, traversing all the interrupters in parallel (con- 
venient inductive resistances being connected to each 
of them), there will result an alternate movement 
of the two rods, one swinging down and the other 
swinging up alternately, so as to form frequently a very 
slight interruption of the contact, when the remarkable 
phenomenon above alluded to will occur, and a violent 
projection of the arc be observed, resulting in the space 
becoming filled with expanded arcs. In the case of fairly 
high tensions being available, the current may be thrown 
partly or wholly through the interrupters in series. In 
the case of direct current being used, only one spring of 
the contact interrupters will be set vibrating. The air 
may be made to traverse either all the channels in parallel 
or partly in series, or else wholly in series so as to cause it 
to pass subsequently before each of the arcs, a contact thus 
being produced with an exceedingly high number of arc 
discs. In order to further augment the number of are 
discs the air comes in contact with, several systema of the 
same kind may be connected to one another. Instead of 
the automatic interrupter above described, some other 
means are available for producing the frequent slight 
interruptions. Big tuning forks driven by small electro- 
magnets may, for instance, be used for the purpose. 


The American Visit.—A detailed programme of 
events in connection with the reception and entertainment 
of ite visitors by the American Institute of Electrical Engi- 
neers and the holding of the International Electrical Con- 
gressat St. Louis, justreceived from Mr. R. W. Pope, the secre- 
tary of the American Institute, shows that practically all the 
arrangements have now been completed. An outline of 
this programme was given in our issue of April 22, and we 
cannot do better than reproduce our notice, supplemented 
by the additional features appearing in the later programme: 
The itinerary will commence on Sept. 4 with a journey up 
the Hudson River by steamer. In the course of the week 
the visitors will be entertained by the New York oorpora- 
tions, under whose guidance they will inspect the power- 
houses of some of the chief New York companies ; there will 
be a formal reception under the auspices of the institute ; 
the party will be received and entertained at Schenectady 
by the General Electric Company, following which they will 
leave for Albany, and in the evening start on an all-night 
trip to Montreal; McGill University and large transmission 
plante in the neighbourhood will be visited ; the Niagara 
Falls will receive attention on the Friday; and the next 
day will see tbe party exploring Chicago, leaving in 
the evening for St. Louis. On Monday, Sept. 12, 
the opening of the international electrical congress, at 
10 a.m., will take place, and on the Wednesday there will 
be a special joint session between the American and British 
institutions. Sessions of the various sections of the 
congress will be held from the 13th to the 17th, after 
which the party will leave St. Louis for Pittsburg. The 
following week, commencing Sept. 19, will begin with a 
reception and entertainment by the Westinghouse Company, 
other events being the inauguration of the National Bureau 
of Standards at Washington, and visits to Philadelphia 
and Harvard University, the Massachusetts Institute of 
Technology, and other places of interest at Boston.” The 
last-named events—the visits to Harvard, the Massa- 
chusetts Institute, and other places at  Boston— 
appear to have been transferred to the other end of 
the programme, and will initiate the tour on Sept. 3. 
For the convenience of visitors arriving at New York 
on or prior to Sept. 1, and who will proceed to Boston 
to join the main party, an excursion has been arranged 4 
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Newport, leaving New York by steamer on the evening of 
Thursday, Sept. 1, at 5 50 p.m. After spending a day at 
Newport, those who go on this excursion will proceed to 
Boston, arriving there at 7.13 p.m. of the same day in time 
to join the main party in seeing Boston on Saturday, Sept. 3. 
Inclusive terms of £4 have been arranged for this trip from 
New York to Boston, viá Newport and direct return, 
including hotel expenses in Boston. The circular tour 
will be by special train composed of Pullman drawing- 
room and sleeping cars, and will leave the Grand Central 
Station of the New York Central and Hudson River 
Railroad at 8.45 am. on Tuesday, Sept. 6. This train 
will run along the east bank of the Hudson River as 
far as Albany, giving views of the Palisades and of 
the Highlands of the Hudson. АП visitors are invited 
to take part in the circular tour. The visitors will 
be accompanied during the circular tour by representatives 
of the American Institute of Electrical Engineers, many 
of whom will be accompanied by ladies, to act as 
guides to the visitors. Members desiring to participate 


in the circular tour may obtain tickets in advance through: 


the secretary of the British Institution, to whom intimation 
should be sent, without delay, so that there may be no lack 
of time for communicating with the American authorities. 
It may be mentioned that the fee for membership in the 
St. Louis Congress is £1. Os. 10d., entitling the subscriber 
to a copy of the Proceedings of the congress, which are to 
be subsequently published. The fee may be forwarded 
either to the secretary, Dr. A. E. Kennelly, Harvard 
University, Cambridge, Mass., or to the treasurer, Mc. W. D. 
Weaver, 114, Liberty-street, New York City. Between 
Sept. 12 and 17 the office of the secretary and of the 
treasurer will be at the Coliseum, St. Louis, Mo.; before and 
after that date they will be at the addresses given above. 


Other information is given in the programme relating to 


fares and hotels, the substance of which we have given in 
previous issues. The completeness of the programme testifies 
to the care exercised in its organisation. 


The Large Switchboard at the St. Louis 
Exhibition.—The great switchboard at the St. Louis 
Exhibition is desigaed for the control of all, the 6,600-volt 
three-phase current used on the exhibition grounds, It is 
a brick masonry structure, occupying two galleries and 
supported upon timber work. A description of it appears 
in the Electrical World of New York, and the diagram 
which we reproduce shows a cross-section. The switch. 
board consists mainly of feeder panels, as most of the gene- 
rator panels will be located near the machines they control. 
The four generators in the service plant have control panels 
on this switchboard. There are in all 17 feeder panels, 
four generator panels, three total load panels, three exciter 
panels, two incoming feeder panels from the Union Light 
and Power Company, and one rheostat panel for controlling 
the water rheostats, spoken of as being inserted in the 
Union Light and Power Company's feeder at the entrance 
to the grounds for the purpose of bringing the decorative 
lighting up to full voltage gradually. On the contro: 
board proper, which is on the second floor of the gallery, 
and which has nothing but low-tension pilot circuits upon 
it, there are two sets of three-phase 'bus bars. Each feeder 
can be connected with eitber of the 'bus bars through tbe 
medium of a Westinghouse solencid-operated oil switch. 
On each side of the oil switch there is a hook knife switch, 
so that the oil switch could, if neceasary, be entirely dis- 
connected, both from the 'bus bars and from its feeders, in 
case it should be necessary to make repairs on the switch. 
These switches can be operated either by a low-tension 
hand switch on the controlling board or by an automatic 
overload relay. From the accompanying diagram, it will 


be seen that the two sets of bus bars are located in inde- 
pendent brick compartments about ӨҢ. apart, one row of 
compartments occupying the rear part of the lower gallery 
and the other row the front part. On the second gallery is 
located the control switchboard and the high-tension oil 
switches. The hook knife switches, which are placed in the 
circuit on both the incoming and outgoing leads from the oil 
switches, are located on a concrete partition just back of 
the oil switches. Following the right-hand leg of the 
feeder as it leaves the three-conductor lead-covered cable 
at the bottom of the board, it passes up through two series 
potential transformers, which are used in connection with 
the switchboard instruments, and then up to the right-hand 
hook switch. From this switch it goes through the concrete 
partition to the oil switch, through one leg of the oil switch 
and back to the hook switch adjacent to the one through 
which it entered ; then down from the hook switch to the 
bus bars. All ho'es where wires pass through floors have 
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Thomas porcelain bushings set in slate blocks with sulphur. 
The solenoid-operated oil switches are provided with concrete 
dividing walls, which separate the three legs of the circuit. 
On these switches the solenoid, when energised, draws the 
switch shut against the tension of a powerfal spring. This 
spring is held closed by a trigger, and this trigger is 
released by a small magnet when the switch is to be 
opened. Each ’bus bar consiste of two flat copper strips. 
The 'bus bars are separated from each other by soapstone 
slabs. The insulators upon which the 'bus bars are mounted 
are set in soapstone plugs in the wall. All the low-tension 
control circuits to the switchboard proper are run in iron- 
armoured conduit. Lithosite has been made use of freely 
to protect the bare connections on the wall back of the 
bus bars, and where the high-tension cables ran under the 
floor between tbe first and second galleries. Arches are 
constructed in the brickwork just above the first gallery 
for the purpose of reducing the weight of masonry on the 
wooden supporting structure, 
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AN UP-TO-DATE DOCK INSTALLATION. 


The London, Brighton, and South Coast Railway Com- 
pany have shown commendable enterprise in equipping 
their Deptford wharf with electric plant for power and 
lighting purposes. At this point the company possess a 
fine frontage on the Thames, two open docks, and a barge 
dock wholly under cover. The latter has the principal 
interest for us, due to its splendid electrical equipment. It 
is 300ft. long and 70ft. wide, being served lengthwise and 
transversely by nine overhead electric cranes and hoists, 
capable of raising or lowering loads up to one ton with 
that remarkable expedition obtainable only with electrical 
control. The electrical equipment of the wharf ie self- 
contained—that is to say, the necessary generating plant is 
installed on the spot. It was supplied by Messrs. Dick, 
Kerr, and Co., Limited, under the supervision of the rail- 
way company’s consulting electrical engineer, Mr. Philip 
Dawson. Following is a brief description : 

Boilers —The boilers, which are of the horizontal water- 
tube type, were built by Mesars. Babcock and Wilcox. 


gallons of water per hour at the normal rate of working, 
and capable of delivering at the rate of 1,700 gallons per 
hour continuously when required without undue wear and 
tear, against a boiler pressure of 1601Ь. 

Electrical Feed Pumps.—In addition to the steam feed 
pump described above, an electrically-driven feed pump is 
also supplied. This pump is of the vertical three-throw 
type with variable stroke gear, the motor being connected 
to the crankshaft by worm gear. The pump shaft is run st 
a speed of 160 revolutions per minute, and the variable 
atroke gear is so arranged that the stroke of all plungers 
may be reduced to zero if required. The variations are 
made while the pump is running, and an -indicator is fixed 
so that the relative discharge of the plungers may be 
shown in gallons per hour. The full range is from 0 to 
1,600 gallons per hour. The pump is driven by a 5-b.h.p., 
220-volt, 500 r.p.m. Dick-Kerr motor. 

Engines.—The engines are of Messrs. Browett-Lindley’s 
vertical high-speed enclosed self-lubricating, two-crank, 
compound type, capable of developing 200 i. h. p. at 155lb, 
pressure as normal load and 300 i.h.p. as overload, and are 
non-condensing. 


Direct-Coupled Engine and Generator at Deptford Wharf Power House. 


Each boiler is capable of evaporating 5,0001. of water per 
hour under normal conditions, and approximately 6, 500lb. 
per hour continuously when required, without undue 
forcing, the working pressure being 1601Ь. per square inch. 
The heating surface is of 1,790 square feet. Each boiler 
has a superheater fitted underneath the steam water drum. 
The superheaters will give 100deg. of superheat with 
ordinary stoking. Each superheater has approximately 
198 square feet heating surface. 

Mechanical Stokers. —Each boiler is fitted with a suitable 
mechanical stoker, and is so arranged that the rate of com- 
bustion may be varied over wide limits. Each stoker is 
capable of burning efficiently 1,000lb. of coal per hour 
without excessive wear or tear. The stokers are of the 
chain-grate type. The motive power is supplied by a 
horizontal shaft arranged in a culvert on the firing level 
at the front of the boilers. The stokers are driven by a 
motor connected direct to the horizontal shaft. The motor 
is of the Dick-Kerr standard, fully-enclosed, shunt-wound 
type, with a speed of about 600 revolutions per minute, 
and is worked at a potential of 220 volts. 

Steam Feed Pumps.—One of Weir's patent direct-acting 
steam-driven feed pumps is supplied, delivering 1,400 


Generators.—There are two direct-current generators 
coupled direct to the engines, the output of each generator 
being 125 kw. with a speed of 380 revolutions per minute, 
and they are designed to carry an overload of 50 per cent. 
for one hour, the current being developed at a voltage of 
230-260. They are built to work either as shunt or com- 
pound machines, and are in every respect in accordance 
with the standard practice of Dick, Kerr, and Со, 
Limited. 

Switchbourd.—The switchboard, which was built by 
Dick, Kerr, and Co., is fixed to an elevated gallery, and 
consists of eight polished slate panels, each supported inde- 
pendently on iron frames. Each panel of the switchboard 
is supplied in three sections. The board consists of two 
generator panels, two distributing panels for the power 
circuits, one distributing panel for the arc lamp circuit, 
one accumulator and booster panel, one panel for recording 
instruments, and one distributing panel for incandescent 
lamp circuits. 

Storage Battery and Booster.—The storage battery consists 
of 112 cells, which when fully charged are able to give a 
discharge current of 300 amperes for one hour with a final 
E. M. F. of 210 volts, and momentary discharges of 750 
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amperes without injury. The battery was made by the 
Chloride Electrical Storage Company. The Highfield 
reversible booster supplied with the battery is capable of 
giving а continuous output of 500 amperes when at its 

ighest potential, and is able to stand 50 per cent. overload 
for two hours continuously, and 100 per cent. overload for 
short periods without heating or sparking. 

Overhead Travelling Crane—The six-ton, hand- power, 
overhead travelling crane was built by Jessop and Appleby, 
Leicester, and has a span of 27. 10in. All motions are 
worked from below. 


.FROME ELECTRICITY SUPPLY. 
BY B. PONTIFEX, | 


This system is of interest from the fact that small units 
driven by steam-turbines have been adopted, and also that 


lighting on the maximum demand syatem, or a flat rate of 
6d. Power and heating are charged 4d. and 1d., or a flat 
rate of 24d. per unit. Messrs. Edmundson are under- 
taking contract work for wiring private houses, shops, eto., 
on the hire-purchase system for 3, 5, 7, 10, or 14 years, 
charging 5 per cent. on outstanding amounts; also “ free 
wiring at a rate of 1s. 6d. per annum per lamp installed. 
The buildings are substantially constructed of local stone, 
with a temporary wall of corrugated iron at the west end 
to allow for extensions. There are two Babcock and 
Wilcox boilers, each with 1,600 square feet heating surface, 
working at 160lb. per square inch. Superheaters are fixed 
direct on each boiler giving 150deg. F. superheat to the 
steam. The boilers are fitted with Meldrum's * Koker" 
stokers driven by a 2-h.p. motor. The boilers are 
with mica boiler covering. Ап economiser has not yet 
been fixed, but space has been left for it between the 
boiler-house and stack. The latter will be of stone and 
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Pian of Frome Electricity Works. 


the entire urban district is to be lighted by electricity to 
the dissatisfaction of the gas company. The provisional 
order was obtained in 1901 by the Urban District Council, 
Messrs. Medhurst and Lloyd baving been appointed con- 
sulting engineers. On April 6, 1903. а contract was 
entered into with Messrs. Edmundson’s Electricity Corpora- 
tion, Limited, on condition that the Council found the 
capital and Edmundsons paid interest and siuking fund on 
same, amounting to 6 per cent. per annum; Messrs. 
Edmundsons to erect tha station and run it for 25 years, 
provided that the Council do not wish to take it over 
before that date. If, however, they decide to do во at the 
end of seven years they must pay 15 per cent. on tbe 
capital outlay, at 10 years 10 per cent. and at 14 no 
premium. 

The original amount of the contract was £20,156, but 
this has since been increased by £8,500 to include the cost 
of pree Эрин. and private supply in all streets where 
there are lamps, Current ig supplied at 7d. and 3d, for 


brick, 110ft. high from ground-level and 6ft. in diameter. 
The feed pumps are by Mesars. J. P. Hall and Son, Limited, 
of Peterborough, and are each capable of delivering 200 
gallons of boiling water per hour against a boiler pressure 
of 160lb. per square inch, with a piston speed not exceed- 
ing 40ft. per minute. The suction pipes are arranged to 
take water either from the hot-well, from the cooling tanks, 
ог from the feed storage tanks. All steam-pipes are of lap. 
welded steel with mild-steel flanges screwed and brazed on. 
The exhaust pipes are of cast iron. 

The turbines are of Messrs. Parsons's make, direct 
coupled to bipolar generators. The governors are to 
regulate speed from full load to no load within 2 per cent. 
The following tests were made at the manufacturers’ works : 


Generator. R. P. M. Load. Vacuum. оаа 
Full 2 ib 27:6 
75 kw. oan poe 4,000 TELT Half. РТИ 2 m 2 
Full in, : 
150 kw, S 5,500 лы Half, (EE EEZ] Qbin, .- т 5140 
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The generators are capable of carrying а 10 per cent. over- 
load for two hours, the smaller one has a ved commu- 
tator, and there is an insulated steel band shrunk on the 
centre of the commutator of the larger machine. Wire 
brushes are used, and are held on to the commutator surface 
by counterbalance weights. 

The condensing plant consists of a surface condenser, by 
Messrs. Cole, Marchant, and Morley, with 700 square feet 
of cooling surface, capable of giving a vacuum of 26in. 
when dealing with 6,000Ib. of steam per hour, the tem- 
perature of the circulating water being not less than 
80deg. F. The condensing water is to be taken from the 
public baths twice a week to the tanks under the cooling 
tower, which is being supplied by the Klein Engineering 
Company. Any make-up water drawn from the feed tanks 
will be passed through a Boby heater-detartariser, where it 
will be heated by the exhaust from the feed pumps, and 
the hardness reduced from 25deg. to 2deg. The balancers 
and boosters have their armatures all connected together 
on one shaft. The balancers are capable of dealing with 
an out of balance of 60 amperes running at 1,300 revolu- 
tions per minute; the boosters each yive 54 amperes at 
85 volts. 

The switchboard is Edmundson's standard type, with 
Kelvin and White's instruments. There are two generator 
panels, three battery panels, middle-wire panel, balancer 
panel, and four feeder panels. Copper rod is used for the 
connections behind the board. The battery is composed of 
260 cells of the D.P. Company's new standard type, of 400 
ampare aoar capacity when discharged in 10 hours. 

e mains were laid by Messrs. Edmundson, and are as 
follows : Feeders are Callender’s triple-concentric, lead- 
sheathed, steel-taped, laid direct in the ground. Distributors 
in the compulsory area (about two miles) are the same 
firm’s three-core pattern, sheathed and armoured as above, 
and in the outside area an additional 114 miles has been 
- laid with four-core cables, the fourth core being used for 
street-li hting. 

Supply is three-wire continuous-current, 480 volts between 
the outers Street-lighting is to commence on Aug. 1 next. 
The contract covers 260 half-ampereNernst lamps (80 o.p.), 
of which 46 will be burnt all night and the remainder from 
dusk to 11.50 p.m. There are 10 Reason twin-carbon arc 
lamps with two 25-с.р. incandescent lamps on the same 
pillar, which will be'switched on at 11.30 in their place. 
Current to the Council is supplied for all purposes at 
24d. per unit. 

The above work has all been carried out for Messrs. 
Edmundsons under the personal supervision of Mr. Н. M. 
Nicholl, to whose courtesy I am indebted for the foregoing 
particulars. 


DESCRIPTIVE ACCOUNT OF THE NEWCASTLE 
CORPORATION TRAMWAYS SYSTEM.* 


BY A. E. LE ROSSIGNOL, M. I. C. E., M.LE.E, GENERAL 
MANAGER AND ENGINEER, NEWCASTLE CORPORATION 
TRAMWAYS. 


In the following paper the author has endeavoured to 
give some account of the principal features of the New- 
castle Corporation tramways system, which he thinks 
might interest the members of the Municipal and County 
Engineers. 

e configuration of any tramway system is largely 
determined by the situation of the town and the character 
of its existing traffic; and the situation of Newcastle is 
peculiar, inasmuch as the greater part of the town is 
situated on a hill forming the north side of the valley of 
the Tyne. This valley being narrow at the east end of 
the town and wide at the west end, it follows that the 
tramway lines have not been able to approach the river 
closely at the east end of the town, but run along the top 
of the hill forming the valley; whilst at the west end of 
the town, where the valley is much wider, one line 
parallels the river almost at the same level. The existence 
of this wider valley, at the west end of the town, too, has 
brought into existence large worke along the river bank, 


* Paper read before a district meeting of the Incorporated Associa- 
tion of Municipal and County Engineers at Newcastle, 
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the principal one being that of Messrs. Armstrong, Whit- 
worth, and Co.; and the workers in those factories are 
unable to find accommodation in that part of the town 
alone, but are obliged to live at the eastern and northern 
parts of the city, and the heavy tramway communication 
between east and west has become a necessity. 

The population of Newcastle is rendered dense in 
certain parts, owing to the existence of a large space of 
open ground in the north—tbe Town Moor—which has 
compressed the town into a sort of butterfly shape, the 
central portion between the two wings bue, Mal ig 
entirely with shops and business premises. e conse- 
quence of this configuration of Newcastle is, that all the 
main lines of tramway communication between east and 
west and the north and centre (where the only гыт 
station of any importance is ш have to pass throug 
the restricted central portion, which gets very congested 
at certain times, 


View from the West of Power Station and Offices complete. 
Newcastle Tramways. 


The history of the tramways in Newcastle commenced 
in 1878. After the Corporation had constructed about 
eight route miles of track, they leased the working of it 
to a company for 21 years, horses being the motive power. 
On the expiry of that lease the Corporation set about the 
reconstruction of the whole of the lines, which were then 
in a very bad state, and the introduction of electric trac- 
tion ; and, in the planning out of the system, a site which 
was owned by the Corporation approximately near the 
centre was chosen for the position of the power station, 
so ав to enable direct current at 500 volts to be the system 
of supply. The site had several disadvantages to counter- 
balance the advantage of being near the centre, inasmuch 
as it was some distance, over a quarter of a mile, from the 
river, and 90ft. above the water-level; and, further, it was 
all filled-in ground, being on the site of an old dene or 
deep valley, which had been filled up level some time 
before. This situation rendered a special system of founda 
tions necessary. The whole of the site for each building 
was excavated to a distance of 8ft. below the basement 
level, all hard ground at either end being taken out, and a 
block of concrete formed the full distance and width of 
each building, 8ft. thick, interlaced with steel girder rails, 
all bolted and fishplated together, and thus each building 
practically floats on the soft ground below it. The founda- 
tions of the chimney, however, situated at one side of the 
old valley as it was, were differently arranged, piles being 
driven down into the hard ground helow, and a heavy 
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block of concrete, 30ft. square, formed on top of the piles. | All the four big engines are of the vertical marine type, 
On this an octagonal brick chimney, 180ft. high from the | with Corliss valves; two being compound, of 1,000 h.p. 
level of the concrete, was built up, with a clear internal each; one triple-expaneion, of 2,000 h. p.; and one triple- 
diameter of 9ft. The whole of the power station buildings expansion, of 3,000 h.p., made to the author's specifica- 
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View from the West of Power Station under Construction, showing Steel Framework—Newcastle ‘Tramways. | 


аге steel-framed, filled in afterwards with brick walls, with | tion, is now being installed. These engines are all direct- 
steel roof principals carrying wood roofs. Coal comes direct | coupled to the dynamos and generate current at 550 volts, 
from the railway into the top of the boiler house, being | which is distributed to the various feeders through a large 
. tipped direct into the bunkers; from there falling by | switchboard. This, contrary to the general practice of 
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View of Stokehold with Automatic Weighing Machines and Vicars Stokers—Newcastle Tramways. 


gravity through automatic weighing machines into the putting the switchboard on a gallery, is mounted on the 
hoppers of-automatic stokers. engine-room floor on a glass floor so as to avoid possibility 
ere are 12 large size Lancashire boilers installed, | of shock. In the basement below the cables pass along a 
which supply steam to four slow-speed engines for traction | subway to the ends of the various lines of conduits. 
purposes, and one high-speed engine for electric lighting. | In one respect the station is peculiar, in that the whole 
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of the circulating water for the surface condensers of the | it would otherwise be. A special high-lift centrifugal 
engines has to be pumped up a quarter of а mile and | pump is used, the largest set being capable of delivering 
оов, high from the river. As this would involve a big | 5,000 gallons per minute to a height оѓ 100ft. 
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Two 1,000-h.p. Engines and one 2,000-h.p. Engine, with Dynamos—Newcastle. 


loss in the ordinary way, the water after passing through | The construction of the track in Newcastle was at tbe 
the surface condensers is carried back in another pipe to | time it was commenced fairly typical of all track construc- 
the pumping station, where the centrifugal pumps аге | tion being carried out at that time. The gauge is the 


der Construction—Newcastle Tramways. 


View of Monument Junction un 


situated, driven by electric motors, and passes through | standard 4ft. 8 in., and the rails were laid on a concrete 
turbines on the same shaft as the motors, thus helping to | foundation, 7in. thick, extending over the whole track. 
drive the pumps, and returning about 50 per cent. of the | The rails weigh 101lb. to the yard, and the double tracke 
power to the motor. By this means the cost of power | were laid 3ft. біп. apart in the narrow streets and 5ft. 8in. 
for pumping purposes is reduced by about half from what | apart where centre poles were intended to be used. 
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Between the centres of the track the conduits, consisting 
of special fireclay ducts, were laid solid in concrete ; and as 
the Corporation wished to avoid continually pulling up 
the streets as extensions were required, a larger number 
of ducts than were actually necessary at the time were 
laid in nearly all the streets. A great many difficulties 
were encountered in laying the ducts, owing to the 
presence of large masses of pipes under tbe surface of 
the streets, but care was taken that the ducts always 
drained towards a manhole so as to avoid the fcrmation 
of a pocket in which water would lie. From the power 
station three main lines of ducts were laid, one of 
30 ducts to the west, one of 30 to the north, and one of 
12 to the east ; and the manholes vary in size from 8ft. 
square for the large numbers of ducts to 4ft. square for any 
number of ducts up to nine. All manhole covers are 
provided with drip pans, and ventilated so as to avoid 
accumulation of gas, and trap-drain connections are run 
into all manholes which are not below the level of the 
adjacent sewers. All sharp curves on the track are laid 
with increasing curvature, commencing with a long radius, 
and finishing with the required radius at the centre of 
the curve, and all have been laid to standard gauge, 
whilst the whole of the special work, points, and crossings 
has renewable hard-steel centres, which are fixed in with 
white metal, and can be taken out when worn and new 
ones put down. 


— —— — — M —— — — —— 


Ceutre- role Voustruciluu— Newcastle Liau ways. 


Two systems of paving are in operation—namely, granite 
blocks and hardwood paving, the latter having been 
adopted for the whole of the central portion of the city. 
Experience has shown since the track was constructed that 
the heavy bogie cars, which are run on some of the routes, 
cause a great deal of loosening of the paving, which 
originates from the hog-backing of the rails, due to the 
rolling out of the top fibres of the metal ; and this hog. 
spa ors the rail leaves a cavity underneath the base 
into which water find ite way, and acts as a hydraulic 
pump, each time a car passes over, to raise the adjacent 
paving. This shows up very much on the roads on which 
the heavy bogie cars run, and сап only be cured by the 
insertion of anchors into the concrete below the rail, which 
hold the rail firmly down to the concrete and prevent this 
action, and all the new work is being carried out with the 
anchors. The first rails used were 45ft. in length, but the 
о has now been incroased {о 60ft., and all joints are 
laid butted up together, a clip fishplate being used, which 
holds the bottom flanges in line and prevents jumping at 
the joints. 

The overhead work is of heavy construction, O' Ain. 
diameter trolley wire being used, suspended over the centre 
of each track by centre-pole brackete where the streete are 
wide enough, or by span wires and side poles where the 
streets are narrow, and automatic lever frogs control the 
trolley at junctions. Combined with thé overhead work 
is the electric lighting by arc lamps, of the whole centre 
portion of the town, 200 lamps being fixed at the top of 


the poles in the main streets. These lampe are supplied 
with current by separate cables from the power station, 
are 40 yards apart, and are on alternate cables, so that 
should one series fail the street will still be supplied with 
half the usual amount of light, and in summer an economy 
can be effected by half of the lamps never being lit, whilst 
half are always turned out every night after 12 o'clock. 
The overhead work itself is divided up into the usual 
balf-mile sections, which are fed by separate feeders in 
such a way that the breakdown of any outlying section does 
not affect the centre portion of the city. 

There are several types of cars in use; single-deck cars 
having to be adopted at first because of the existence of 
several bridges, which prevented double-deck cars being 
used. The height under these bridges has now been 
increased to admit double-deck cars by lowering the road, 
but the single-deck bogie cars, of which 60 were originally 
ordered, are in very great favour with the travelling publio, 
who find them convenient to get into and oasy in riding. 
These all have an open portion at each end, in whic 
smoking is permitted, the only drawback being, from 
the smokers' point of view, that ladies frequently оору 
these seats in the summer time to the exclusion of the 
smokers. These bugie cars are 40ft. in length, with 
15ft. bogie centres, each bogie having equal sized wheels 
of 3lin. diameter, and there are in addition 22 bogie 
cars of the same length, which have been built by the 
department, with double decks, and carry 102 passengers, 
these cars being principally used for meeting heavy rush 
traffic at any time. The single-deck bogie cars have two 
motors of 30 h.p. each, and the double-deck bogie cars 
four motors of smaller size. The remainder of the roll- 
ing-stock consists of four-wheel cars, a few of these нщ 
single-deck, and over 80 being double deck of the standar 
type, driven by two motors. The department is now build- 
ing its own cars at the car works at Byker. The cars are 
housed in four car-sheds of various sizes, two of these 
being old tramway stables, the roofs of which were raised 
to give increased height, and two being new buildings of 
steel frames filled in with concrete walls. Allare equipped 
with pits for the inspection of the mechanism of the 
car, and have the usual offices and messrooms for the 
staffe. In the car works at Byker a complete set of 
wood-working machines are installed, each driven by a 
separate motor, and there is a large machine shop 
provided with metal-working tools and a smiths’ shop. 
To provide sand for the cars a special furnace with rotary 
scraper is provided, which evaporates the moisture out of 
the sand, it being then lifted by mechanical means into 


| а riddle, where all the stones are taken out, and the sand 


is filled from hoppers into bags for supplying to the cars. 


RHYMES FROM THE OFFICE. 
BY PABLO. 


No. 2.—The Slide-Rule. 


He won me as a prize, and called me fine; 
Yet in his hands I'd many artful tricks, 

And calculations weird were often mine— 

Eighteen by three divided—answer, nine ; 
Or fourteen five times over—sixty-six. 


In constant practice full perfection lies, 

And nov his slide no longer causes slips— 
His rule's unruly spirit has grown wise. 
No problem he by mental effort tries ; 

In ready reckoner he never dips. 


As use is second nature, so he needs 
My service for the simplest rule of three. 
Unconsciously he takes me up and reads 
My face when asked (nor vulgar laughter heeds) 
If it will rain, or what he'd like for tea! 


And when, sometimes, too soon five-thirty comes, 
And he at home would fain sit working late, 
Perchance I help—'tis опе of nature's sums— 
His youngest find the product of it’s gums, 
While he can only frown, and watch, and wait. 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Ninth Annual Convention. 
(Continued from page 89.) 


Following the reading of Mr. H. Faraday Proctor’s paper 
on “Some Notes on the Bristol Electricity Works Fire,” 
given in our last issue, 

Mr. M. Н. KILGOUR, of Cheltenham, complimented the 
author on his paper, and on his courtesy in inviting other 
engineers to see the results of the fire. He considered that 
the fire was caused by the improper action of a fuse due to 
the spring becoming stiff. It would then fail to draw the 
fuee wire under the oil. As regards the covers of these 
fuses, he had found it best to prop up these to prevent the 
explosive action when a fuse went. He considered the 
Ferranti board most excellent with the sole exception of 
the 1 which should be replaced by automatic oil-break 
switches. 


Mr. G. H. Cottam, of Hampstead, raised the question as 


to whether the oil-pot was full of oil. 

Mr. L. ANDREWS did not think the fire had started from 
static discharges over the surface of the slates. He was 
inclined to believe that a trunk main was the seat of the 
first fault, and that this caused the heavy current on the 
Temple Back generators. The fuse then started the fire. 
He referred to the variability of fuses, and said all their 
action were dependent on the point in the wave at which 
the current was broken. 

Mr. C. Н. WorDINGHAM, of the Admiralty, drew atten- 
tion to the importance of having both the awitchboard and 
the station fireproof. The switchboard gallery should be 
of expanded metal in concrete. Rubber mats were dangerous. 
He would like to know if sulphur compounds were used in 
and around the fitting of the fuse pote, as this was inflam- 
mable, and also it softened under heat, and thus tended to 
distort the fitting. Could the author tell them what frac- 
tion of the total loss had been paid by the insurance com- 
panies? As regards the cable insulation, he had tried 
copper-covered paper cables for special work. 

Mr. J. H. CLOTHIER traversed the whole field of possi- 
bilities, and said that the coil used would not burn by 
itself He did not think the switchboard insulation had 
drin as there was at least 23in. of porcelain in the leakage 
path. 

Mr. S. Z. DE FERRANTI first referred to the honourable 
way Mr. Proctor had dealt with the matter. His conelu- 
sion was that the fuse had failed, and this was the simple 
explanation. They had made several patterns of fuse pots, 
and it was hard to make improvements. The one at 
Bristol was the worst pattern of fuse ever made. Without 
doubt the spring had failed and left the ends of the fuse 
sticking up over the oil. He considered that the cellular 
pattern of switchboard had even then justified itself, as the 
fire would have been confined to three or four panels but 
for the surroundings of combustible material. Indiarubber 
mats were very bad, and he thought that a glass and iron 
egnstruction for the switchboard gallery floor would be 
best. The lids, as one speaker had said, were a fatal adjunct 
to the fuse pots. The firm had advised the users of this, 
but some engineers used them to keep the dust out. It 
was the Grosvenor Gallery switchboard fires which led to 
adoption, 14 years ago, of the cellular type of board. 
He considered that fuses, while good for small currents, 
had been used much beyond their sphere of service, and 
should now give place to oil-break circuit breakers. 

Mr. PROCTOR, in reply, was sure that the fuse pot was 
full of oil, and that à new fuse һай been recently inserted. 
He did not fancy glass for а switch gallery, as it was liable 
to be slippery. 


The two following papers were also submitted : 


Boiler-House Economies. 
BY REGINALD S. DOWNE, M. I. E. E., BOROUGH 
ENGINEER, SOUTIIPORT. 
The problem is to deliver a unit of electricity at the station 


bus bars with the minimum number of pounds of coal, and this 
question is the mos! difficult one the engineer has to face in the 


ELECTRICAL 


power-house, but the one moat likely to give the best money 
return for the time expended on it. Numerous papers bearing 
on the economical use of coal have been read before the 
I. M. E. A. and the various institutions with which ita members 
are connected. It is, therefore, a matter of some difficulty to 
add any information to what has already been written. To all 
engaged in oentral-statlon management the question is of such 
daily importance that all will agree the council has acted wisely 
in puttiog the matter forward at conventions from time to time, 
so that it may be fully discussed t^ the mutual benefit of all oon- 
cerned. Coal in some cases accounts for 50 per cent. of the total 
costs. None of the items which make up the total costs of 
production, with the exception of coal, are capable of being 
materially reduced, as the economical limit has been reached. 
Ату further reduction can only be brought about by increased 
output. One of the papers previously referred to was read by 
Mr. A. S. Giles, in January, 1904, before the Manchester 
Section of the Institution of Electrical Engineers. From data 
supplied by the chief engineers of а large number of central 
stations, Mr. Giles compiled a table giving particulars of coal 
consumption, load factor, eto., which has been with his kind 
permission attached to this paper (Table A). The stations here 
tabulated represent fairly well the best practice now prevailing 
in this country, yet the particulars given are so widely divergent 
that it is difficult to account for them. For instance, non- 
condensing stations with moderate load factor and low-priced 
slack consume 6'5lb. per unit generated, whereas there are 
condensing stations with similar priced slack and higher load 
factor consumiog 101Ь. and upwards. 

Broadly speaking, the only conclusion one can arriveat after oare- 
fully studying the table is that the stations with the largest output 
and highest load factor appear to give the best results, and that 
the other contradictory figures must be due to local ur special 
conditions unknown to engineers. A central station is run on 
a money basis, and all the conditions are carefully stadied when 
the lay-out of plant is decided upon; one can therefore only 
work in the most economical manner, and introduce such 
improvements and modifications as will give a reasonable return 
on the capital outlay. Each sepsrate station has to be dealt 
with on its merits, and the measure of success ie the net saving 
in the coal bill at the end of the year. The great majority 
of stations burn bituminous slack, costing from 6s. to 12s. 
per ton delivered in the bunkers. Where the railway rate 
is high and smoke conditions stringent, Welsh coal is used; 
in a few cases where it is available, smudge or low-grade fuels 
are burned. This point is entirely settled by local conditions. 
Assuming bituminous slack is used, how many pounds 
ought to be considered the maximum necessary to generate a 
unit of electricity? Ina well-designed condensing station, with 
economisers and superheaters, and having a load factor of not 
less than 15 per cent., in the author's opinion, with the expe- 
rience at present available, it ought not to exceed Sib. This 
quantity of coal should cover all the losses between the furnace 
апа the engine. Several private iodustrial plants are now 
generating a unit of electricity with 3!b. of cheap slack. No 
comparison, however, can be made between the ooal consump- 
tion of private plants and public supply stations, the nature of 
supply being totally dissimilar. The results obtained are excel- 
lent, but under the same favourable conditions one could do 
better. 

Before this problem can be dealt with, it is necessary to know 
where the losses are taking place; are they due to low boiler 
efficiency, steam range losses, excessive steam consumption of 
engines, or all three? To enable this to be ascertained it is 
necessary to have a rigid weekly analysis of units generated, 
together with coal and water used. In most works completed 
quite recently provision has been made for these measurements, 
and it is possible to have a daily analysis which enables a close 
check to be obtained, and any discrepancies to be immediately 
looked into. A number of stations of earlier date are not so 
well provided in this respect. Ic is, however, possible for all to 
obtain the weekly consumption of coal, and thereby calculate 
the pounds of coal per unit generated. The measurement of 
water, unfortunately, is not such a simple matter ; in many cases 
where the supply is not obtained from thetown's mains it is not 
possible. Several stations have recently had water-meters fixed, 
in some cases to each boiler, and in others to the main feed 
ranges. The author has tried several types of meters fitted 
on the suction and on the delivery sides of the feed pumps, 
but found after à few weeks of constant running that water 
was passing without being recorded. It would be instructive to 
have the experience of tnose members who have water-meters 
at work as to their accuracy. In a large number of evaporation 
tests recently carrled out by the author, meters have been dis- 
carded and two measuring tanks used instead. Where a dupli- 
cate feed range is available, tests of this character are quite 
simple. If it is not possible to isolate an economiser for the 
purpose of a test, hot water from, the economiser delivery can 
be run into one tank whilst the other is being emptied, and 
pumped into the boiler at 190deg. to 200deg. К. The various 
directions and means through which one may still hope to effect 
a further reduction in our coal consumption are included in the 
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TABLE A.—OoAL OoNsvMPTION IN ELEOTRICITY SUPPLY CENTRAL STATIONS. Year 1902-1903. 


: w Fired, Electric ndensing | Percentage | # 2 
. 5 Quality and кшк Value. Megan or | Machinery Со Now Ё of Now | a per Ton | RE 
| Units used. | | | "ММ о 
€ і 
Aberdeen J South Hetton, Wearmouth, hand and | 11/6 11/10 
| р Wilson & Clyde, &c. .. S| mechanical both both 13:4 N.C. none 11/9 12/6 — 
Blackburn . Wigan slack 11,900 mechanical both both е noe | 7/3 10 
Blackpool . Lancs. slack and nuts both steam N. C. — very little | 10/- aver. 1544 
Bootle .. a Lanes. slack — mechanical ^ both condensing — hone 7768 902 357 
Brad ford ә | 11,700 to 13,000 B.T.U. mechanical both both | 200 N.C. | pattially | 9/9 about | 4 1 
Bristol. ' Rhymnly washed peas 13,500 to ч te 
Ld ‘Hashim slack 12,500 to 13,000 mechanical mostly steam | condensing — с^ 11/10—7/6 | 86 
Burnley.. = ' Srhall lump 13,290 i» both | electric condensing — i none ер ‘10/3 52 
Croydon A | Best Welsh B is T bane na al condensing — | partly up | 24/6 5 03 | 
Derby „Small peas 14,103 is botb both condensing — А 60 | 7/8 | 13:2 
Devoopori ) ` Welsh dm “з : hand steam condensing — 35 14/2 9:6 
Dundee. . Fife small about 11,000 ] both | 295000 | condensing | 8% N.C. | very little | 9/6—7/- | 77 
| B 5 i almost all а | 
East Ham J -Hucknell steam and slack hand — condensing — 60° above | 10/9 — 12/6 62 | 
Edinburgh E ‘Washed nuts 12,500 .. ..|almostentirely| both — non- — slightly 6/1778 6:35 
"E: _ mechanical condensing | | e ШШ 
Glasgow | E Washed вае oo vs T mechanical are ae coridensing — 500 f 77 Р ` 
Halifax .. | ..| Nuts and slack .. mechanical T 409.015 condensing — 430 to 450 7/6 906 
Huddersfield J'Slack — .. a К T both | both | condensing EP none 6/5 [11:02 
Hull .. . Yorkshire steam 14,700 hand - steam condensing — none 12/4 7`05 
Leeds Ыы Smudge 10,000—11,000.. mechanical " steam condensing — Portion to 15 /- | 84 
"Nottingham d Partly large and partly Pea nuts iss 
Uu A 9, 10,000 - "S both steam chiefly N.C. — none 9/-— 9/0 0:6 
Salford i Slack mechanical | elec. 654.881 | condensing| — | 80 to 100 8/4. des 
Sheffield . . Engine slack 12,000 .. ..| mechanical — | condensing — none 7/9 F78 
Southport J Slack m pr Qn T hand both 95,877 | condensing — 60 t0100 | 8/6 | 65 |. 
South Shields, Small oF 2 is ` £s hand steam | condensing — none | 9/6 63 |- 
St. Helens | , Lancs. slack T ʻi ст һапа both | condensing — 460 6/9 5 
Sunderland E Durham Bean and small 13,480 | mechanical ‘both’ | both 40% N.C. | hone 9/10 10 
West Ham г) Best Welsh Derby Pea nuts a both steam | condensing — slightly | 20/6 13/8] — 
1. Pp hand ue cs 10% N.C. | none 7/3 9/1 79 
South Country | ' . je | 
Station Tredegar Best Welsh 13,500 .. hand both 180,177 both — none 22/43 62 
Holton Engine slack mechanical | both 427,351 | both 10% N.C. |: 100 7/8 7 
Manchester | Washed slack 13,900 mechanical | both 1,968,794 ! both 22% N.C. | 90° 30% of 9/11 5:22 
Pe. de | ! p Pa ; 
TRAMWAY GENERATING STATIONS.. 
Glasgow | Washed singles 10,000 | mechanical | elec. 988,000 | condensing | — | 390—400 | 6/8 3-64 | ‘13 47:7 
Sheffield , ..| Treeton washed and screened | principally | partly | condensing | — none | 8/8 | 43 37:15 
> | nuts 13,700 T | hand | | | | 
Hull. Hickleton Main washed slack..| mechanical | partly 93,861 | condensing — | none 12/4 8:9 58 | 29°5 


—— — — 


following list: (1)the influence of output and load factor; (2) 


‘bonus system for firemen ; (3) superheating ; (4) mechanical 
„Stoking and forced draught; (5) fuel analysis; (6) analysis of 
flue gases; (7) auxiliary plant; (8) feed water purification and 
heating ; (9) prevention of radlation. 


Tür Errect OF Output AND LOAD FACTOR. 


The stations having the largest outputs and the highest load 
factors show the best coal results. The coal bill of a station in 
‘its early stages, before the output has reached a reasonable 
figure, is often abnormal, owing to its being ready to supply 
‘before there is much demand. The conditions are not favour- 
able to economical running, as the fuel required for banking, 
keeping steam on ranges, eto., is out of proportion to the out- 

ut. The effect of a bad load factor із more pronounced in the 
.boller-house than in the engine-room. Diagram 1 attached 
"shows Southport curves of load factor, output, апа pounds of 
coal per unit generated for the year 1905-4. With graduated 
Sizes of units it is possible to run the generating plant in a fairly 
economical manner. A standing engine does not waste coal, 


According to Stromeyer: Under ordinary working conditions 
the radiation from a boiler amounts to from 5 to 10 per cent. 
If we work a boiler only at half of its power the amount of 
radiation will still be the same, for the steam temperature is not 
altered, but the ratio of loss by radiation to heat put into the 
boller is doubled. On the other hand, if a boiler is overworked, 
resulting, of course, in inefficiency of the heating surface, the 
relative loss. by radiation is very much reduced." From this it 
appears conclusive that the number of boilers under steam 
should be kept to the minimum possible, and some method of 
assisted draught fitted to help us over the peak of the load. 
The author thinks it wil be admitted, that with the class of 
slack usually burnt, under natural draught, the boiler duty is 
much lower than the maximum; in many cases the number of 
boilers under steam could be reduced 25 per cent. The station 
with which the author is connected has Lancashire boilers, and 
the coal required for lighting and banking fires has been found 
in the winter months to amount to between 5 per cent. and 7 
per cent. of the coal consumed. There was a difference of 2 per 
cent. in economy between banking fires on the 8ft, 6in. boilers, 
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and allowing fires to die out on the 7ft. boilers, and vice versd. | The author has superheaters fitted in the downtakes of all his 


A considerable amount of coal may be saved by finding out what 
banking conditions are most suited to the boilers at different 
periods of the year. 


Bonus System FOR FIREMEN. 


The personal factor in the form of the fireman has the 
greatest influence on the reduction of coal costs, after output 
and load factor. In а test quoted by Mr. Bryan Donkin, four 
good stokers were put to fire the same boiler—a two-flued 30ft. 
Lancashire—under the same conditions. There was a differ- 
ence between the most and least expert of 23 per cent. in 
capacity and 18 per cent. in economy, a saving of £7 to £8 per 
week, with coal at 10s. per ton. All raw material from w 
there is no valuable by-product passes through the hands of the 
fireman. Ав а rule he does his best—i.c., with a fluctuating 
load he draws a fairly straight line on а recording steam- 

ressure chart. Не knows that the less coal he throws on, the 
ess manual labour he із called upon to perform; he may also 
have а conscientious idea that by economising coal he is 
husbanding the national resouroes. Generally spesking, beyond 
that he has no inoentive to economy, and provided he keeps a 
steady head of steam, is not interfered with. The man who 
actually burns the coal is the one who can effect the economies. 
When the managing engineer has convinced himself that there 
are no leakages through the brickwork, when the dampers are 
easily accessible, draught gauges have been fitted to the chimney 
and each boiler, and a CO, recorder has been fixed, he has done 
all that can possibly be foreseen, and the rest must naturally be 


left to the leading firemen. 
eat help towards reducing the 


A pecanfary incentive is a 
coal bill. Ifa central station has not reached what it considers 


its minimum coal consumption, 16 is worth while paying at least 
2s. to save 20s. worth of coal, which it could not otherwise do. 
It would be interesting to know what resulta have been obtained 
by this means. At Southport а coal bonus has been recently 
introduced, and the follo particulars have been added, as 
e or CORC 
Pro Unir DIACRAM |I. or IN 
Sen RELATION BETWEEN COAL, OUTPUT, 4 LOAD-FACTOR. “rs. 
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they may be of interest to the members: the present contract 
prioe of is 7s. per ton delivered in the bunkers; the 
5 number of units generated per annum = 2,527,600 ; 
the average number of units generated per week = 44,800; a 
saving of one-tenth of a pound of coal per unit generated on the 
averaged weekly output =4,480lb. =two tons worth 148.; per 
month of four weeks= £2. 168.; the bonus is divided amongst 
the four leading firemen, and is distributed monthly ; it has 
been fixed at 1s. per week per fireman for each tenth of a 
pound of coal saved i. e., for every 56s. worth of coal saved, 
16s., or 28:5 per cent., is given as bonus. The pounds of coal 
below which а bonus is given has been fixed for the next 
financial year at 6 51b. for the summer months and 5`51Ь. for 
the winter months. If we have to pay more for our coal, the 
saving per ton is proportionately greater. Diagram 2 shows 
the bonus line at present fixed, and the pounds of coal con- 
sumed for each month during the past three financial years, 
the load factors being 14°22, 15°31, and 14°49 respectively. 


SUPERHEATING. 


No practical difficulties are experienced by using a moderate 
superbeat up to 500deg. F. The saving in coal and steam may 
‘amount to between 10 and 20 per qent., and is greater 
where the engines are working under uneconomical conditions, 
and where & steam ring is in use, or the steam ranges are 
inordinately long. А superheater attached to a boiler may 
abstract 10 per cent. of the heat in the flue gases, and reduce 
the efficiency of the boiler by this amount ; as this 10 per oent. 
extra heat in the steam may reduce the engine losses by 20 per 
cent. the net gain is very great, and alone would warrant 
adoption. The saving in steam із greater than the saving in 
ooal, due to fuel being required to obtain the superheat. Tables 
in text-books show the great saving to be obtained in coal and 
steam consumption by even a moderate superheat. Many 
stations are now working with superheaters in side flues, which 
only increase the temperature some 50deg. F.; che gain in 
economy, though great, could be increased a further 5 per cent. 
by raising the superheat an additional 50deg. F. at the engine. 


Lancashire boilers, and has been able, by adding firebrick 
combustion chambers, to raise the temperature of the steam, 
leaving the superheaters from 80deg. to 150deg. F. Super- 
heaters fitted in this way give a fairly constant degree of super- 
heat, and require practically no attention. A consideration of 
the various types of superheaters is outside the scope of this 
paper, but the author is of opinion that where а high superheat 
of constant temperature із required (as in pure turbine stations) 
separately fired superheaters would be preferable. The follow- 
ing figures were obtained at Southport on two eight-hour tests 
carried out on 4250-1. h. p. horizontal Musgrave-Corliss condensing 
engine, supplied with steam from а 7ft. by 28ft. hand-fired 


Lancashire boiler with and without a Musgrave superheater : 
Saving per 
Without With cent. in 
superheater. superheater. favour of 
superheater. 
Water рег I. H. P. per hour—lb. 16:50 15:558 . 17 
Water per unit. —lb. 2927 24:94 ... 
Ooal per I. H. P. per hour Ib. 1:89 ... 160... 16 
Ooal per unit —lb. 8:40 ... 8:86 ... 


Average superheat at engine, 85deg. F. 


At the time of this test a ring steam range was in use, which 

has since been discarded. A similar test if taken to-day would 

not show quite the same saving. | 
MECHANICAL STOKING AND Forcep DRAUGHT. 

To what extent does mechanical stoking influence the coal 
consumption in central stations? Makers’ tests do not help 
much, as they are not carried out under everyday conditions. 
Table A does not show that stations mechanically fired are 
more economical than those hand fired. In a large power- 
house having modern coal-handling plant mechanical stokers 
undoubtedly save labour, and where the load factor is high give 
economical results. In the class of station under considera- 
tion —viz., that haying a total plaut capacity not exceeding from 
4,000 i.h.p. to 5,000 i.h.p.—mechanical stokers are usually 
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employed to enable bituminous coal to be burned with a 
minimum of smoke. Where the coal has to be thrown into the 
hoppers by hand there is no saving in labour, and it is doubtful 
whether any economy can be shown over hand firing when the 
interest, repairs, and cost of running are taken into account, 
while, on the other hand, there may be obvious disadvantages. 
The author does not wish to enter into a dissertation on the 
various types of coking or sprinkling, over-feed or under-feed 
stokers, but would be glad to elicit information from those 
engineers who have chargeof hand and mechanically fired boilers, 
as to the economy or otherwise of the latter method of firing. 
As the furnace conditions are constant and uniform, there 
should be a saving, but from figures supplied to the author from 
various stations employing mechanical stokers, it does not 
appear to him that this is attained in practice. Many types of 
Btokers require steam for cooling the bars, and in one station 
where this was tested it amounted to as much as 11:5 per oent., 
but this was afterwards reduced to 5 per cent. At sea, where 
the conditions do not lend themselves to mechanical stoking, 

ood resulta are unquestionably obtained by hand firing. With 

ut few exceptions, natural draught is depended upon for the 
combustion of fuel. Is it possible by adding Induced or forced 
draught so to increase the evaporation and economy that after 
paying all charges there would be a saving that would be worth 
obtaining? A chimney is a rough-and-ready way of inducing 
the air to flow into the furnaces with sufficient velocity to cause 
the fuel to burn ; it has the merit of being absolately reliable, 
and the upkeep is nil. Energy must be expended ia bringing 
the air to the coal, but as a chimney may require 20 per oent. 
of the heat units in the coal, this work may be carried out 
much more efficiently by other means. 

The apparent advantages of forced draught are: (1) the 
steaming power may be inoreased 30 to 40 per cent. without 
injury ; (2) higher temperature of combustion, giving a higher 
evaporative effect for the fuel; ti sir supply under control. 
Stromeyer in his memorandum (1902) states : ** Perfect com- 
bustion is of far more importance, both as regards the efficiency 
of a boiler and the power to be gob out of it, than is within 
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limits either the amount of heating surface or its arrangement.” 
The furnaces usually fitted by boilermakers are only suitable for 
burning anthracite coal or coke. As the majority of boilers 
burn bituminous coal, the officiencies are extremely low, but 
could be raised if the furnaces were designed to suit the class of 
fuel burned. In a coal containing over 10 per cent. of volatile 
hydrocarbon, a high temperature in the combustion chamber 
(Approx. 1,100deg. F.) is absolutely necessary for combustion. 

п most furnaces, when the gases have distilled they imme- 
diately come in contact with water-cooled plates, and are reduced 
in temperature before combustion takes place. Until the tem- 
perature of combustion is raised sufficiently high, the thermal 
efficiencies of boilers burning this class of fuel will remain in 
the neighbourhood of 50 per cent. 


FUEL ANALYSIS, : 


It is essential that the rng is the coal used should not be 
frequently changed, otherwise firemen cannot obtain the best 
results. How can one ascertain that the quality of coal con- 
tracted for is being delivered? Some engineers argue that by 
buying the cheapest slack obtainable in the district, any devia- 
tion from the contract must be in their favour, but this method 
of procedure cannot always be recommended. Calorimeter 
tests of small quantities of coal, although fairly comparative, 
are not of much commercial value, because the thermal value of 
bituminous fuel is augmented by the hydro-carbons, a large 
proportion of which жар up the chimney without parting 
with their heat. The calorific value of some soft bituminous 
coal is equal to that of hard South Wales ооа], but in practice 
the evaporation is mach lower. If we obtain the percentage of 
moisture under similar weather conditions by drying a known 
weight of slack, and also ascertain the percentage of ash, it is 
possible to keep a reasonable check on the deliveries. In the 
author's opinion, evaporation tests made under similar condi- 
tions give the best practical results. Where a contract is placed 
with a colliery, fewer deviations in quality are to be expected 
than where supplies are obtained from a coal merchant or 
oolliery agent ; where the colliery works only one seam of coal 
the conditions are even more favourable. Southport has placed 
а contract with the nearest colliery under the latter conditions, 
and the following two tests carried out by Mr. J. B. C. Kershaw, 
F. I. O., on samples delivered over six weeks show the qualities 
to be practically identical. 
TESTS MADE ON SAMPLE AFTER DRYING. 


| 
23512 ы us gle i889. 
Description of sample. SE 8.2 55 83 88 boas 
88 S 38 58833 3582 8 
u A | А ы ш m 388 
Biokerstaffe slack A848 | 11:00 5 15 879 
" „ "B"|773 | 10°85 | 67°35 | 32-65 | 56:50 15,848 
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ANAL ISIS OF FLUE Gases. 

For a complete analysis of the exit gases from a boiler it is 
necessary to know their chemical constituents, temperature, and 
draught. This information enables the engineer to reduce the 
loss up the chimey to a minimum ; apparatus for carrying out 
these tests is now available. To obtain the greatest boiler 
efficiency the excess of air must be kept as low as possible, and 
this can only be ascertained by individual testa, and depends 
upon the quality of coal and the draught available. Every 
pound of air which passes through the boiler in excess of the 
theoretical quantity represents a dead loss, as this air has to be 
heated up from the temperature of the atmosphere to the tem- 

rature of the exit gases. To obtain ect combustion of the 

» a8 much oxygen as possible should combine with the carbon 
to produce carbonio acid. For practical purposes, the amount 
of carbonic acid produced is an index to the state of com- 
bustion. Under theoretical conditions without excess air, 19 per 
cent. CO, would be produced, but in everyday work one might 
with reasonable attention obtain 12 per cent. CO, with an exit 
temperature of 600deg. F. The difference between 8 per cent. 
and 12 per cent. CO, represents a loss of 8:5 per cent. of the fuel 
burned. Many works have recently fitted up recording apparatus 
to ascertain this percentage, and in most cases the results have 
been eminently satisfactory, and have well justified the outlay, 
This arrangement for analysing the gases А more convenient 
than the “апар ” method, and the readings are for all practical 
purposes correct, but can be cheoked by direct analysis. It is 
possible to connect the apparatus to each boiler in turn, and by 
reducing the air leakages, altering the thickness of fires, eto., 
to raise the average percentage of CO, considerably. Without 
some apparatus of this character it is not possible to keep a close 
watch on air leakages. Most boilers are surrounded by a 
quantity of brickwork, which is notoriously porous, and as this 
brickwork is subjected to t changes of temperature, the 
air leakage becomes excessive unless it is recelving constant 
attention.  Alr leakages being inwards are of an insidious 
сано as they do not show themselves but have to be 
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When boilers are shut down under natural draught, there is 
always considerable air leakage into the main flue even when the 
dampers are closed. Sliding dam require to be an easy fit in 
their frames, but in most cases this is overdone; an improvement 
on the usual type of damper might be easily fitted. The brick- 
work round damper-frames is difficult to inspect ; generally on 
being opened up it is found to cold air at every joint. 
This air has а considerable ooo effect on the gases; it 
decreases the draught and lowers the eoonomiser efficienoy. То 
what extent this cooling is possible, is shown by the following 
figures taken by the author from a range of six Lancashire 
boilers, No. 6 being nearest to the economisers. 


Boilers Nos. Б and 6 under steam. 
Temperature of exit gases taken in side flues at a point 12in. on boiler 
side 


of dampers. 
Average temperature of exit gases . .. . "T29deg. F. 
" m s in centre of main flue 
opposite No. 6 boiler . : — MÀ 514deg. F. 
Average temperature of gases entering economisers ....... - 496deg. F. 
» т a leaving economisers ........ 291deg. F. 


The stream of cold air leaking past the four standing boilers 


passing up the centre of the main flue and mixing with the hot 


gases from Nos. 5 and 6 boilers, reduced their temperature 
255deg. in 10ft. of flue. The fall in temperature through the 
economisers was only 205deg. If it is not possible to prevent 
these air leakages at the dampers on shutting а boiler down for 
any length of time, it is advisable to brick up the furnaces. 
The author has hed one form of CO, recording apparatus fitted 
in his boiler-house for the past eight months, and has found 16 
extremely useful. When first installed it was impossible to get 
more than from 2 to 3 per cent. CO, from certain boilers; on 
tests he has since obtained 15 to 16 por cent. as a maximum, 
but the average daily running works out about 10 per cent. 
Two boilers, even after the brickwork had been thoroughly 
overhauled, would not give more than 3 per cent. CO, On 
further investigation being made it was found that there was an 
рө аб the back dead plates, just behind the bridges, 
measuring JOin. by Jin.; this was a drastic remedy of the 
boilermakers for smokeless combustion. Oa bricking up these 
openings the CO, was equal to that given by the other boilers, 
and they naturally gave a better duty. 


AUXILIARY PLANT. 


Mechanical stokers, economiser scrapers, coal elevators, and 
ash conveyors are now generally electrically driven. Most 
stations, however, still have steam feed pumps which are 
notoriously inefficient, and may require from 25 to 5} per cent. 
of the steam generated. With a careful subdivision of elec- 
trically-driven feed pumps, this may be reduced to 14 per cent. 
The first cost of the pumps is greater, but after meeting all 
charges there is a distinct saving, and they are as reliable as 
any other type of feed pump. It is, however, advisable to have 
а steam pump as stand-by in the event of апу local or other 
failure of the supply. 


КЕкЕр WATER PURIFICATION AND HEATING. 


An exhaustive paper, entitled An Eaquiry into the Work- 
ing of Various Water-Softeners," by Mr. C. Stromeyer and 
Mr. W. C. Baron, was recently read before the Institution of 
Mechanical Eogineers, dealing with the different impurities to 
be found in feed water and their effects on boilers, and the 
various types of softening and purifying apparatus at present 
to be found in the market. It is therein stated that ** Soale 
does not materially reduce the efficiency of a boiler, but 1t 
seriously inoreases its wear and tear, whereby its life is ocon- 
siderably reduced ; its also endangers the safety of boilers. 
The same remarks apply to coatings of grease due to feeding 
the boiler with water containing condensed steam from the 
engine. It is highly desirable to remove every trace of grease 
from the feed water. This cannot be done by filters, the only 
efficient method is to add mineral matter in solution to the 
condensed water, and then to cause precipitation by chemical 
means." In every osse where water is treated it should be 
done externally before entering the boiler. For economical 
steaming а boiler should be clean inside and out, because the 
transmission of heat is rendered easier and the evaporation is 
increased. It is a generally accepted fact that no economy 
can be obtained by raising the temperature of feed water 
except by heat which would be otherwise wasted. Is it 
possible, by having separately fired feed heaters in series with 
economisers, to put the water into the boilers at the same tem- 
perature as the steam, and во obtain more duty per boiler, and 
reduce the number under steam, thus effecting a saving in coal 1 
The true function of a boiler would then be steam raising and 
not feed heating in addition. Under existing methods the limit 
to which heating can at present be carried is to have an exhaust 
heater in the path of the steam, on its way from the cylinder to 
the condenser, and in series with it а heater which will utilise 
the exhaust steam from the auxiliary engines, the water after- 
wards passing through a third heater in the form of an econo- 
miser. The temperature to which the feed water can be raised 
has a decided bearing on the subject, as the economy resulting 
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from raising feed witer from 160deg. to 850deg. F. is 10 per 
cent. 
PREVENTION OF RADIATION. 


When the boilers and piping have been covered withthe most 
suitable material, it is necessary to have it periodically examined 
and repaired, as it is usually of a perishable nature. Where it 
is enclosed in a metallic envelope much waste may be caused if 
there is contact between the piping and the shield, which may 
be at nearly the temperature of the steam. Condensation may 
be reduced one half if the valve bodies and flanges are covered. 
The joint itself may be left exposed, but with superheated 
steam there is little trouble from leaky joints if the ranges are 
well drained. 

‘OCoNCLUSIONS. 


Perfect combustion of fuel cannot be obtained in any form of 
boiler, but it ought to be possible to considerably raise the low 
thermal efficiencies at which most of them are working at the 
present ‘time. The two essentials are: the highest possible 
initial temperature in the combustion process, as the heat trans- 
mission between the water and the hot gases is directly propor- 
tional to their difference of temperature; and a high temperature 
in ‘the combustion chamber, so that the volatile gases sre not 
cooled down before combustion takes place. To obtain full value 
from bituminous coal is an exceedingly difficult matter, and the 
numerous papers which have dealt with this problem do not 
assist us much. The subject is usually dismissed as follows: 
„In a properly constructed furnace these valuable hydrogen 
units can be utilised to their full value, but time does not 
permit of going further into this matter.” What engineers are 
seeking is the properly constructed furnace, suitable for the 
particular class of slack to be burnt. The author has carried 
out a large number of evaporation tests at different rates of 
combustion, and with different forms of combustion chambers, 
on hand-fired 7ft. by 28ft. Lancashire boilers. The evapora- 
tion per pound of coal from and at 212deg. F. varied 
from 6:621b. to 717lb. Coal burnt per square foot from 
5510. to 17lb. Evaporation from 5,250lb. of water рег 
hour to 3,900]b, and the superheat from 151deg. to 
80deg. F. One boiler is fitted with steam blowers. On 
test 5,400lb. of water per hour was evaporated. After 
deducting the steam taken by the blowers, the evaporation 
per pound of coal was only 6'21lb. On a special test it was 
found that the steam jets when giving a draught equal to gin. 
in the ashpits required 340lb. of steam per hour, equal to 6 per 
cent. of thesteam generated. The fine ash made by the ordinary 
furnaces, amounting to 3 per cent. of the coal burned, approxi- 
mately 200 tons per annum, is dealt with by this boiler ; it was 
found to have an evaporation value equal to one-half that of the 
slack. Under the conditions stated, in Southport they obtained 
an average evaporation of 7lb. of water per pound of coal, 
having a calorific value of 13,800 British thermal units. Their 
average combined boiler superheater efficiency, therefore, is 
only 52 per cent. Electrical engineers have made great progress 
in this special branch of steam engineering, due in great measure 
to the fact that they are the largest purveyors of energy in a 
form which is readily and accurately measured. Before the 
advent of electricity supply these investigations were entirely in 
the hands of marine and water engineers, who were restricted 
to measuring their energy in indicated horse-power hours, which 
is neither a convenient nor particularly accurate method. As 
this question is now being intelligently dealt with by electrical 
engineers all over the country, we may confidently look forward 
to great improvements in the immediate future. 


The Financial Position of Municipal Electrical 
‘Undertakings. 


BY COUNCILLOR Н. J. BLAKEWAY, CHAIRMAN ELECTRICITY 
COMMITTEE, BOROUGH OF SOUTHAMPTON, 


The rise and steady growth of municipal undertakings for the 
production and supply of electricity is a subject which occupies 
the thoughts of many of one’s fellow members of public bodies. 
It is a subject that appears to have two sides—the technical, 
from the point of view of the consulting and resident engineer ; 
and the financial, as it affects, or may affect, the pockets of the 
general body of ratepayers (apart from those who are customers 
of the undertaking) who are immediately concerned in both the 
present and future prospects, and whose interests have to be 
safeguarded. It may be urged that at the outset one is wrong 
in this statement, and that the interests of the engineers and 
that of the ratepayers who find the capital are identical. The 
author is open to conviction on this point, and while admitting 
that there is unity to a certain point, it does not appear to be 
continuous, or if the engineers generally are in such sympathy 
with the ratepayers, the returns which are presently alluded to 
rather show that they are not the first consideration. The author 
states at once that he has the utmost confidence in the energetic 
body of men, most of them members of the association, who 
have largely in their hands the destinies of municipal electrical 


undertakings, and gladly takes this opportunity from personal 
knowledge of bearing testimony to their skill, their shrewdness, 
and, what is also of paramount importance, their honesty. His 
criticisms must therefore not be considered as reflections on 
them or their abilities. 

To excuse the object of this paper, the author has been a 
very active member of his Electricity Committee since 1899, 
and has seen their undertaking under all possible conditions 
and vicissitudes, and it is a deep interest in this and similar 
undertakings that has caused him to take up the subject. That 
the members may the more readily follow the argument, it may 
be pointed out that it is based on the table of costs as published 
in the Electrical Times No. 645, published Feb. 25, 1904. It 
will be seen that therein are the returns of 155 municipal under- 
takings, and the period covered by their work is from one to 
twenty years. In a subsequent issue of this journal completed 
returns were given, but while a few new installations were 
added, for some unexplained reason several were dropped out, 
and as the figures following were not really affected, the number 
specified is adhered to. The total capital expended by these 
155 concerns amounts to B21, 988, 000, and, in passing, the author 
would ask, how much of this is at the present date produotive ? 
The gross profit or earnings of these 155 undertakings— mostly 
for the year under review—amounts to £1,333,000, or on an 
average on the capital employed of 6 per cent. It will be gene- 
rally known that trom this amount of gross profit, provision has 
to be made for capital charges in the shape of interest and 
sinking fund, which as a general rule will amount to 53 per 
cent. The rate of interest may, and probably does, vary, bat 
there is not doubt that it is properly paid. The sinking fund 
from the figures given seems open to some doubt, as it averages 
only 2°62 per cent. Those of us who know the term of years for 
which capital for municipal eleotrical undertakings is borrowed, 
and the life of much of the plant and mains, know how 
desirable it is that the operation of the siuking fund should be 
& first principle. 

We now oome to the net finanoial result of the year's trading, 
and to better appreciate the position the figures are given in 
detall for the different periods : 


Year of working. ids Deficit. di Surplus. 
lobo) P 16- . ios £18 398 rm £8,218 
Second .................. 18 ..... 20,715 8 .. 5.771 
Third хосон ll s 8,754 ...... 10 1555 12,759 
Fourth .................. 4 — ..... 2.911 B uon 6,5 
Fifth M овон вее 224 2,080 ...... @ qvis 2,011 
l sesers — yuk — evens 9. us 14,789 
Seventh ............... б оа 8,659 ...... ^M 2,000 
Eight... | us 399 i SI. ways 69,103 
Niang E 2,195 ...... 12 - 45,642 
Tenth @ uus 6, ...... l cs 2,648 
Eleventh ............... — — - Ape 4_...... 47,055 
Twelfth ............... — —— ie) е РА 1,385 
Thirteenth ............ Б. тна — ED. 14 144 
Fourteenth ............ NUS — F— — ee — 
Fifteenth ............... —  ...... — 2 те — 
Sixteenth............... Ee 28, 8 — c 2 — 
Seventeenth............ me^ er aaa vee == л — 
Eighteenth ............ — es — ee — 6 — 
Nineteenth ............ — 5 о ш l^ usu 55,415 
Twentieth ............ | ES 1,080 „ 2,814 

63 £71,241 92 £268, 948 


Thus we see that 65 towns have a deficit and 92 a surplus, and 
to get a really correct idea of the net result of the working 
of municipal undertakings approximately to date, the author 
deducts the deficit from the surplus. This will show a net 
profit on the year's working of £197,707, or 0'9 percent. on the 
capital outlay. If it be urged that this is an unfair conclusion 
to draw, he is quite prepared to admit that in the first and 
second years it is rather unreasonable to expect a profit, 
although the returns show that even this difficulty can be over- 
come. But what can be said for the other losses up to the 
tenth, and even the twentieth year. In connection with the 
surplus, it must be remembered that coal, the principal item, 
was at a fairly low price; it is not pleasant to think what the 
results would have been had it reached the figures of two or 
three years ago. Оп a capital, therefore of nearly twenty-two 
millions, some of which is practically dead, we thus have a sum 
of under 1 per cent. which can be devoted to a depreciation or 
renewals fund. Нот many of us have such a fund, and is the 
necessity of having ope generally realised? As, however, the 
object of this paper is not to deal with a depreciation fund, this 
may be passed over. The author points out that he omits from 
his caloulations a grant in aid of the local rates, as, in his 
opinion, before any of the surplus is used in this direction two 
conditions must be observed—viz.: (1) current for lighting 
must be sold at the lowest possible rate ; (2) the renewals fund 
must stand at a proportionately substantial figure—and it is 
easier to provide for both these conditions in the years of 
lenty." 
j The main object of this paper is to emphasise the fact that 
those running municipal undertakings are under an obligation 
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to safeguard the interests of the larger body of ratepayers, 
whose credit is 1 pledged to find the capital, but who cannot, or 
do not, all equally enjoy the benefits of the concern, although 
in the event of losses they would be called upon to provide the 
deficiency. To further elucidate his oontention, the author 
invites а careful study of the individual returns, and thinks, in 
many cases, the causes of the unsatisfactory financial results 
will be found in the charge made for traction and power pur- 
poses. It must be admitted that the main object of our under- 
takings is the supply of current for lighting pa and this 
at as low a rate as possible, for undoubtedly the lower the price 
the greater the demand, and a correspondingly greater financial 
success. There has, however, grown up a natural desire for a 
day load, а load that will employ plant and mains during an 
otherwise unproductive period. Current for tramway and power 
purposes has been the outcome of this desire, and the author 
expresses his opinion here that where electrical works are muni- 
cipal and tramways likewise it is a matter for regret that 
separate works have been established, and the lighting works 
deprived of the benefits of the combination, an arrangement 
certainly not in the interests of the general body of ratepayers. 
Dealing first with traction: extra plant has usually to be 
installed, generally the stations have needed enlargement, and 
it must be apparent that as the traction load does not go off, 
but probably increases as the lighting load comes on, duplicate 
plant is unavoidable, and it is manifestly unfair that the tram- 
way committees should not bear a proper share of the charges 
on the extra capital expended. 

In the returns under notice, in too many instances, the rate 
charged is too low, and the combination really results in a loss. 
It must be remembered that equslly with the tramways com- 
mittees we must do the best we can for our undertakings, and 
this can only be done if every unit sent out from the station 
bears its proper share of the expenses of production. Stations 
with a traction load gladly avail themselves of the added units 
to reduce their costs, but they are not so keen on insisting that 
all such coste are covered. Quoting from one's own town, for 
the year under notice the total costs were 1°6d., and on the face 
of it current for traction purposes could be supplied, without 
profit, at this figure to a corporation department. The electric 
lighting department has, however, provided all feeder cables 
from station to section boxes, and had other considerable capital 
outlay for suitable plant, so that, allowing for capital charges 
on this work, it was bound to charge 2:25d. per unit, which 
provides & small margin. For the current year the price has 
dropped to 2:125d. This method of oomputation is a safe guid- 
ing rule, and theauthor suggests it is worthy of general adop- 
tion. To the ed or estimated total costs, add such 
capital charges as can be fairly allocated, and to the resulting 
figure, add a fair contribution for depreciation and renewals, 
but no profit. The price charged will rise or fall with the 
costs, the respective committees estimating accordingly, and thus 
treating each other fairly. If this were adopted, many of the 
financial results would show very different figures. 

Coming now to the second part of the day load—viz., power 
generally—it is evident that the number of opinions relating to 
this are only to be measured by the number of installations. 
Despite the probability of causing many to differ from him, 
the author is bound to state his opinion, that in the majority 
of returns current for power purposes is being sold below cost, 
and without benefiting the station financially, or, indeed, doing 
apything beyond reducing, by the added units, the total costs. 
This is manifestly wrong, and almost immoral, and to prove 
that it cannot be done without loss one need oniy point out that 
many stations are actually selling current to the public for 
power at a lower rate than is charged to the tramways. This 
will take some explanation, as one or the other rate must be 
wrong, even making allowance for the fact that the lighting 
mains from which the motive power is taken are there in any 
event, while extra mains are put in fortraction purposes. As in 
most stations it is customary to ran one or more generators 
during the day for intermittent lighting, it is quite possible that 
up to a given point a few units could be sold at any price that 
will cover the ооа! consumption; but who is to decide when 
this point is passed and the load has grown to a greater extent, 
and not only grown, but continued in the winter months durirg 
the period of the peak load in lighting. By what process of 
reasoning, therefore, are these units to be exempted from 
bearing their proper share of the station expenses and capital 

es? The author urges that they are not properly 
exempted, and a similar rule should be adopted as in the case 
of traction supply, only if in this instance it is not & corporation 
supply, there should be & margin of profit, and no current for 
апу purpose wbatever should be sold at less than the total cost 
of sending it out. Somebody has to pay ; and if the power 
consumers are exempted, the customers of the concern for light, 
who are the mainstay and deserving of every reduction and 
consideration, have ultimately to suffer. Or if there is a loss, 
as there is in 65 installations out of the 155, the general body of 
меро already referred to may be actually called upon to 
contribute to the working expenses of the industries of the 
district—a state of affairs which few of them realise, and which 


they should not tolerate. Such a position may result in a new 
order of passive resisters.” 

A word on publie lighting may not be considered amiss in 
this connection. Referring again to the returns, we find a load 
that is as profitable and productive as any that can be had. 
But why do so many stations handicap themselves by actually 
charging a higher rate than for power, and thus prevent further 
public lighting being added to their sappy ? his is another 
proof that the power rate is insufficient. e same rules should 
apply in this case, and the same methods of computation. Let 
us light our streets as well as we can and as cheaply as possible, 
but where the local body has an electrical supply it should have 
thegreater part of the lighting, ially of the main streets, and 
the charge should be at a price similar to that made for traction 
and power purposes—certainly not more. This question has been 
dealt with from the point of view of a ratepayer, who is also 
chairman of an undertaking which, like all others, must be 
іцо for the general benefit. Unless we ate all careful and 
prudent, we shall find our capital expenditure grow beyond & 
remunerative point; we shall also, in the more or legs rear 
futare, have to face, within the periods of our borrowing powers, 
heavy renewals, and the points raised in this paper are orystal- 
lised in the question, Will our present and prospective revenues 
on their present basis meet the demand 
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OLDHAM ELECTRICITY ACCOUNTS. 


The accounts of the Oldham Corporation electricity 
department for the year ended March 25, 1904, show a 
total expenditure on capital account of £242,974. Abstracta 
of the revenue account, balance-sheet, and statement of 
electricity generated, sold, etc., are appended. 


Dr. REvENUE ACCOUNT. £ sd, 
Generation of eleoctricity............... . mm eee 9,717 15 11 
Distribution of electricity ................c . emn 669 9 2 
Renta, rates, and ta ßes 4 . 1,625 19 4 
Management expense . 1,050 8 6 
Law expenses, commission, etw 162 4 8 
Insurance and bad debt ã 95 14 9 
Balance carried to net revenue account =... 13,002 15 4 

£26,324 7 8 

б £ d. 
Sale of current per meter ..................................... 11,641 18 3 
Ditto public lighting. i . 180 17 3 
Ditto traction purpose nennen nene 15608 3 8 
Rental of meters and indicators .............................. 380 10 0 
Bale and repairs of lamps and apparatus 140 12 4 
Rental of land and fi neee ecce eere mne 16 6 5 
Income tax deducted from chief rents раій.................. 18 4 0 
Ditto from interest on loannsèSs 2 351 18 0 
£26,328 7 8 

Dr. BALANCE-SHERT. £ ad. 
Capital account—amount reecived ........................... 256,269 8 11 
ne кызай какка аз 6,896 15 6 
Balaace at credit of net revenue account.............—..-. . 889 15 10 
Balance at creoit of einkiog fund ..................... — 6297 9 9 
Balance at credit of reserve fund ............... .............. 9,180 4 5 
, . ee seeraauaeas 92 10 о 
Balance due to treasurer on general account ............... 12,740 9 U 

£271,872 15 5 

Cr. £ s.d. 
Capital account—amount expended for works .......... .242,974 1 10 
Stores оп han va YER VER авечка ае сея 4,792 19 6 
Sandry debtor . . FFF 8.627 17 11 
Balance in treasurer's handddid— ꝓ . . . 15,477 14 2 

£271,872 15 5 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. units. . . 5,550,291 
Quantit Public lamps 17,362 
sold Y Private consümers by meter ...... 049,095 ? 3,042,766 
Traction purposes . 2, 177, 509 
Quantity expended in distribution... . uf 55,512 
Quantity used on work .. .. 197,000 
Total quantity accounted for. . . ... . 3, 295, 278 
Quantity not accounted for . 35,013 
Number of public lamps 2 20 
Total maximum supply demanded (kilowatts) ........ . 1,765 


Outing.—On July 13 the staff and x к of the Urban Electric 
Supply Uo., Dartmouth, about 30 in number, had their second annual 
outing, and drove to Newton Abbot, Chudleigh, Egbrook Park, Little 
Haldon, aud Black Forest to Starcross, Ata dinner there, Mr. Н. C. 
Babb, on behalf of the whole of the employ^s, presented Mr. G. E. 
Smith, the mausger, with а very handsome smoker's cabinet аз a token 
of their high esteem and respect. Afterwards, Dawlish and Teigamouth 


| were visited, 
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CORPORATIONS v. TRAM COMPANIES. 


An important judgment has been delivered by Mr. 
Justice Phillimore in the case of the Norwich Corporation v. 
the Norwich Electric Tramways Company, which will have 
a far-reaching effect. The crux of the case is simple— 
relating as to which party should maintain the road 
immediately adjacent to the granite setts of the tramway 
in repair. Everybody knows that the granite sette of the 
tramway wear at a very different rate to any macadam 
surface adjacent to those sette, and frequently in a very 
short time а rut, deeper or shallower, according to the 
nature of the traffio, is formed at the junction of the two 
road materials. All manner of dodges have been tried to 
minimise this trouble, but it remains, and must remain as 
long as two different road surfaces with different wearing 
qualities are used next to each other. Even by using one 
material for the whole road surface the trouble is merely 
reduced, not avoided. To keep a road surface efficient 
which contains lengths of steel rails, granite sette or wood 
setts, and macadam is a problem as yet unsolved. Accord- 
ing to present knowledge, it cannot be done. In a short 
time, whatever the materials used, ruta are formed near to 
rails, but these are usually neither so deep nor dangerous 
as those formed at the junction of setts and macadam. 
Directly а depression is formed the skew action of wheels 
leaving the setts to get on to the macadam rapidly increases 
the depression, and this has to be taken into account, as 
well as the difference of ordinary wear and tear. The Norwich 
Corporation is blessed with а very able and experienced city 
engineer, who is responsible for the due maintenance of 
the roads and streete of the city. Whether due to his 
foresight—as we may reasonably assume it was—or to 
some other cause a clause was inserted in the Norwich 
Tramways Act intended to define which party—Corpora- 
tion or tramway company—should pay for the work and 
materials required to keep these ruts from becoming 
dangerous. The clause is—Section 57, Sub-Section 5—as 
follows: Section 57: “If the company fail to maintain,” 
etc. Sub- Section 5: The junction of the paving laid 
and maintained by the company, with the surface laid and 
maintained by the Corporation,” etc. The vital point in 
the dispute was the interpretation of the word “ junction.” 
The Corporation held, and successfully held, that it meant 
the company should maintain the material area close 
to the setts free from dangerous ruts. In order 
to get a legal decision upon the point, the Cor 
poration did some work and sued the company 
for the amount, and asked for a ruling to define clearly 
the principle involved. Declarations were prepared by 
éach party, and with a slight modification that of the 
Corporation was accepted by the learned judge. It will 
perhaps elucidate the principle involved if we quote the 
judgment on this point. The learned judge said: “ With 
regard to the proposed declaration, he had asked each 
party to suggest in writing the form it should take. These 
forms had since been sent to him. That proposed on behalf 
of the Corporation was as follows: they asked for a 
declaration ‘That the obligation of the company under 
Section 57, Sub-Section 5, of the Norwich Electrical Tram- 
ways Act, 1897, to maintain and keep in good condition 
the junctions therein mentioned, extends to cases where, 
by reason of the presence of the tramways in a road, the 
traffic in such road has caused the surface laid and main- 
tained by the Corporation to become worn down below the 
level of the paving laid and maintained by the company, 
and involves the maintenance by the company of a uniform 
level of such surface immediately adjoining such paving 
or the lowering of the paving itself.’ On the other 
hand, the defendante asked for a declaration ‘That the 
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true meaning of the word “junction” as set forth in| ARTIFICIAL LOADS FOR THE DISSIPATION OF 


Section 57, Sub-Section 5 of the Norwich Electric Tram- 
ways Act, 1897, is the line of contact formed—viz, the 
abutment of a vertical plane—that is to say, over the 
surface of the paving laid and maintained by the company 
upon a horizontal plane—that is to say, the surface laid 
and maintained by the Corporation—and the right of the 
plaintiffe to do and charge for the work under the said 
sub-section does not arise until and unless the level of the 
paving laid and maintained by the company at its point of 
junction with the surface laid and maintained by the Cor- 
poration varies from the level at which such paving was 
originally laid.’ This last paragraph aptly expressed the 
contention of the company, and which he had rejected. 
As to the form proposed by the Corporation, he 
observed that it somewhat narrowed their claim. 
It proposed that the duty should only arise when, 
by reason of the presence of the tramways, the 
traffic had caused the surface of the roadway to become 
worn down below the level of the tramway structure. In 
other words, the duty would not arise as soon as a step 
was formed, but only when the guiding ridge was made a 
trough. To such a declaration as this the plaintiffs were 
fully entitled in his opinion, but he did not agree that 
the obligation of the company involved the maintenance by 
the company of a uniform level. It would mean the whole 
lowering of the tramway structure, or the raising of the 
whole macadam at once. What was meant was an 
unbroken contour, or levelling off for, perhaps, three inches, 
so that there should be no sharp descent. On the whole, 
he thought ‘an unbroken contour’ should be substituted 
for the words uniform level,’ and with this alteration he 
accepted the form proposed by the Corporation; and 
he declared accordingly, plaintiffs to have the cost of the 
action.” 

This decision seems to agree with business principles. 
It is certain that the determining factor in breaking the 
contour over this particular area is the putting down of 
setts, and this is for the benefit of the tramway. The 
benefit of one should not in such a case be at the detriment 
of another, hence the cost of keeping an unbroken contour 
should be borne by the beneficiary. Fortunately for many 
companies—unfortunately for the ratepayers—a similar 
clause is not found in most Tramway Acts, but for the 
future it is certain to be included. 


GLASGOW TELEPHONES. 


We have now received the printed report of the Glasgow 
telephone service, but we prefer to deal with it fully in 
our next issue rather than to treat it casually now. It is 
far too important a document to be considered lightly; and, 
so far as we can see, the figures carry out to the full the 
contentions which have been made and are being made on 
behalf of the Glasgow authorities. 


FORTHCOMING EVENTS. 


Fripay, JULY 22, 

Junior Institution of Engineers.—4At 5.16 p.m., visit to Messrs. 
Bryant and May’s factory, Fairfield Works, Bow. 

Institution of Mechanical Engineers. — At 11 a.m., 
meeting. Design and Test of a Modern Steam Power 
by Mr. K. G. Hillier. 

WEDNESDAY, JULY 27. 

Society of Baginecers.— Visit to Messrs, Yarrow and Co.'s shipbuild- 
ing and engineering works at Poplar ; 1.52 p.m. from Fenchurch- 
street. 


neral 
lant," 


British Associatien, —At Cambridge, week commencing Aug. 17. 


ELECTRIC POWER. 
BY F. Н. DAVIES. 


Of all central-station auxiliary apparatus that is not 
generally included in the main contract, the artificial load 
is, perhaps, the most important. In the days of small sets 
and more or less haphazard methods it was not given much 
thought. Some electricity works boasted sets of large and 
expensive resistance frames, which, constructed of steel 
tape or large slabe of some resistance material, were capable 
of dealing with 50 kw. or so, and the rest had recourse to 
the homely tub fitted with two lead plates and filled with 
a saline solution of some sort. The resistance frame for 
dynamo testing has had ite day, but the tub in series- 
parallel arrangements still exists іп а surprisingly large 
number of electricity works. With the comparatively large 
sets in use at the present day an artificial load is an obvious 
necessity, and it is safe to say that due regard to reliability 
and freedom from risk necessitates the trial running of a 
set at something approaching full load for at least a few 
minutes after a repair of anything but a trifling nature has 
been performed on it. More especially is this the case in 
alternating works, owing to synchronising difficulties. In 
direct-current stations it is often customary, say, after a 
bearing has been remetalled, to put the machine on load, 
at the same time watching carefully for any signs of 
heating, and being ready to eae over sharply if neces- 
sary. Here this ice is fairly safe, as changing-over 
operations, even with large sete, may be accomplished in a 
very short time, but in alternating work this is not always 
the case, and the precious moments spent in synchronising 
have to be taken into account. 

The attitude of the larger electricity supply concerns 
may be taken as indicating that the necessity of a pre- 
liminary full-power run is appreciated, for practically all 
arrange for a test upon artificial load after any repair of a 
serious nature, but the obsolete manner in which this is 
often carried out is surprising, and hardly creditable to 
those concerned. Quite recently one of the largest London 
high-tension electricity works afforded an exhibition to the 
passer-by of an alternator of some 500 kw. being run on а 
weird and wonderful arrangement of tubs placed in the 
station yard. High-tension cables strung about anyhow, 
no one to the apparatus, and no precautions for 
safety taken beyond a few half obliterated notices reading 
“ Danger, 2,000 volts.” This is not economical, it ia not 
convenient, and it is certainly not safe. It is, perhaps, an 
extreme case, but very similar ones must be known to 


many. 
Tube as an artificial load even for the smallest sets are 
not convenient, and for large powers, in a short time of 
use, abeorb enough money in the shape of wages 
for the men that dance attendance upon them to fit up a 
proper and permanent arrangement, and this in addition to 
the extreme inconvenience experienced in their use for 
dissipating considerable amounts of power. In all alter- 
nating and in every direct current works of any size, it 
will be found to pay to instal a properly designed and 
permanent water load, and the apparatus being simple in 
the extreme, this may generally be done at very little 
expense. 
fore starting out to design a suitable arrangement, 
there are one or two points that must be considered and 
appreciated. Primarily, the passage of either alternating 
or direct current tbrough water produces heat, and this 
lowers its resistance very considerably as boiling point is 
approached. It therefore follows that for convenient 
working the water must be continually renewed in order 
to maintain its temperature and conductivity at some fixed 
and suitable point. Then the nature of the water must be 
taken into consideration, for although the specific resistance 
of supply companies’ water may be much the same all the 
world over, that of rivers and canals may be very different, 
the same stream even varying considerably according to 
the period of the year and the amount of impurities or 
refuse contained in it. is ia especially the case with 
sluggish canal water; in the winter, when it is compara- 
tively pure, its resistance is fairly high, but the advent of 
hot weather and putrescent matter lowers it greatly, some- 
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times to an almost incredible amount. The writer may 
cite а case in his own experience where the matter of one of 
the London canals varied so largely in conductivity at 
different periods of the year that while in winter a 
2,000-volt alternator would be tested with the electrodes 
about three or four yards apart, in summer it was neces- 
sary to increase this distance fourfold to obtain an equal 
dissipation of power witb similar electrodes. 

The accompanying curve (Fig. 1) shows the results of a 
test made to determine the nature of the above-mentioned 
use of conductivity with heat. The water was taken from 
the mains of the New River Company, and the test, lasting 
24 hours, with no fresh water added to keep down the 
temperature, was with direct current at 500 volts. It will 
be seen that up to a certain temperature the rise in current 
and heat is proportionate ; after thie, however, the former 
gains rapidly on the latter. The results, as far as the 
actual figures go, are, of course, of no definite value, as 
these will vary considerably according to the volume of 
water in the tank, and, to a certain extent, with the size of 
the electrodes employed. They, however, demonstrate the 
fact that the rises do not take place in equal proportion 
for any length of time, and the ratio will very probably 
be similar for every class of water within reasonable limits. 
If desired, an increase in conductivity may be obtained by 
the addition of ehemicals such as sulphurie acid, salt, and 
common soda. Of these, the two latter are preferable, 
being cheaper and having less corroding action on the 
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electrodes; but it is desirable, if possible, to do without 
them, as unless the addition is made very carefully after 
the water has attained its maximum heat, there is a likeli- 
hood of its being overdone, and the arrangement rendered 
temporarily useless by the resistance having become too low. 
The design of a permanent water resistance, as far as 
dimensions go, must, of course, be dependent upon the 
size of plant to be tested; but in any case it is better to 
err on the large side, as the greater the volume of liquid 
the more satisfactory will be the results. If a water 
rheostat is overloaded, the resultant violent boiling gives 
rise to vapour troubles, and an unsteady current owing to 
the level of the water immediately surrounding the elec- 
trodes being constantly varied by the ebullition. A very 
simple arrangement suitable for dealing with up to1,000 kw. 
at 500 volte direct current ie shown in Fig 2. Both tanke 
are of iron, and the inner one, which is suspended from 
some suitable bracket by wires, is bottomless. The immer- 
sion of this latter is regulated by aid of a small winch— 
preferably one of the ratchet type—and by this means the 
amount of current can be regulated to a nicety. It is fitted 
with two bars of wood, on to which the suspending wires 
are fixed, being broken in their length by a series of 
insulators. These beams have an additional function— 
viz., that of preventing a short-circuit should the wires 
break. In working with tubs or other rough apparatus, it 
is common practice to suspend the electrodes by the cables 


themselves, the idea being partly that if the wire breaks, 
thus causing the two opposite poles to come into contact, 
the current will be automatically cut off ; but such a system 
practically debars the use of winches, unless of special and 
elaborate design. It is on the whole better practice to use 
a strong steel rope, making eure that it is always fit for its 
work. 

To return to Fig. 2: the positive pole of the machine is 
connected to the inner tank by a flexible cable, and the 
negative to the outer, which is earthed, the apparatus 
thereby being made to all intents and purposes safe. An 
efficient supply of cooling water is arranged for by the two 
pipes at the ends of the outer tank; the outlet should be 
at the top to allow the hottest water to flow off and the 
inlet at the bottom, thus causing the cold water to inter- 
mingle with the entire contents of thetank. If the supply 
is drawn, ssy, through the station circulating water mains 
from some adjacent stream, the hot overflow is probably 
of no value, and may be allowed to run to waste ; but if, 
on the other hand, it is taken from the supply mains or 
other comparatively pure source, and not treated with 
chemicals in the tank, it may with advantage be passed 


233 


v 
e 


Į- ew = — = — — = — 


Fie 2, 


into the hot-well, and an appreciable economy thvs 
effected. 

For testing high-voltage alternating-current machinery 
of the same output, the arrangement shown in Fig. 2 
would be too large, but it may be adapted by substituting 
rod electrodes, the outer tank being earthed and simply 
used as a container and, not as one of the poles. Single- 
phase work will necessitate two jin. or lio. iron rods 
placed about 3ft. apart for 2,000 volts; and three-phase, of 
course, calls for three placed equidistantly at an angle of 
120deg. Two-phase testing requires two separate tanks 
with two poles iu each, the phases being treated separately 
as two independent single-phase circuits. One large tank 
guch as the above may be used with only two inner electrodes 
and the tank as a common third, but in this case if accurate 
readings are required, say, for the purpose of an efficiency 
test, it must be divided between the two rods by a metallic 
plate electrically connected to the tank all round, as otherwise 
considerable current that obviously cannot be metered will 
pass between the two inners, falsifying the results to a large 
degree, When using rods as electrodes, it will be found 
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advantageous, in the interests of circulation of the water, 
to place earthenware drain pipes around them, with their 
upper ends slightly below the surface of the water. The 
violent boiling that takes place within the pipes owing to 
the restricted volume of water, causes a very rapid circula- 
tion upwards and over their tops, and this, of course, tends 
to the desired effect of keeping the whole of the contents of 
tank at approximately even temperature. 

There can be no doubt that for the teating of machinery 
and for general station work, the water load is the best and 
handiest medium. Other types are, however, found in use, 
some of which may be recommended for purposes apart 
from machine testing. The carbon rheostat as a power 
absorber is an old Fiend indeed: one of the first, and 
although it is not much used at the present time, it has 
done yeoman service in the past. The best form is the 
well-known one that is made up of a series of carbon plates 
placed in a frame fitted with a screw for tightening up or 
slacking back, the contact between the plates being thus 
increased or diminished, and the resistance of the whole 
varied in proportion. In this apparatus the resistance 18 
due, not so much to that of the carbon itself, as to the more 
or less bad contact between the plates; and as these cannot 
be fitted or screwed up so as to touch equally all over their 
surface, the current is often forced to take a diagonal path 
through the plates from one point of contaet to another, 
aud by this means the resistance of the whole is consider- 
ably increased over the theoretical amount that might be 
ealculated for the particular length and diameter of the 
rheostat. Cooling is the chief difficulty presented by such 
apparatus, and for this reason it is only suitable for very 
small powers. 

A very cheap and handy form of artificial load may be 
made up of galvanised iron netting wound into a spiral by 
the aid of non-inflammable insulating distance pieces, or 
folded backwards and forwards over an iron frame built up 
on insulators. The resistance of this netting is approxi- 
mately :0036 of an ohm per yard of No. 18 gauge, lio. 
mesh, one yard wide, and the safe current capacity of such 
a piece would be about 100 amperes. Different makes of 
netting wonld doubtless vary in these figures, and before 
building up such а rheostat careful resistance measurements 
of а sample would be necessary. 

For testing small machines, such as exciters, a very 
handy artificial load may be made in this way. Ава 
dissipator of heat, iron netting is naturally very effective, 
especially the kind composed of а right-angled mesh, in 
which case only one set of wires will carry current, while 
the others at right angles will serve to carry off much of 
the heat generated. Expanded metal also makes a very 
effective resistance, aud in many ways is preferable to 
netting, being, for instance, stronger and requiring less 
support. It is, of course, dearer than the former, but to 
а certain extent makes up for this by requiring less in the 
way of holding up and clamping together. If intended 
for & permanency, its use is to be recommended over 
netting, but as a temporary expedient the latter is preferable 
owing to its extremely low cost. 


THE WORKING OUT OF INDICATOR DIAGRAMS. 
BY H. E. HODGSON. 


The most important information sought from an indi- 
cator diagram is the indicated horse-power of the engine 
from which it is taken. The indicated horse-power of an 
engine, or the rate at which it receives energy from the 
driving agent, is measured by the amount of mechanical 
energy given to the machine in foot pounds per minute, 
divided by 33,000. If we let 


P ~ M.E.P. (mean effeptive pressure on the piston in pounds 
per square inch) ; 

L = length of the stroke of the engine in feet; 

A = area of piston in square inches ; 

N = number of useful strokes per minute ; 

then the work done.during one stroke=P A x L, and the 

work per minute=P Ax LxN; then the 


Lup, = PUAN 


35,000 


The length of tbe stroke is best measured by making a 
mark on one of the cross-head guides at each end of the 
stroke, and measuring the distance between the two marks. 
The piston area is obtained by removing one of the cylinder. 
covers and measuring the diameter of the cylinder by means 
of a special form of micrometer calliper. The piston ares 
being equal to 7854 x the square of the cylinder diameter, 
of course the effective area on the crank side will be less 
than that on the head side by ап amount equal to the 
sectional area of the piston rod. It is due to this differ- 
ence in piston area that the indicated Lorse-power for the 
two sides of the piston have to be worked out separately. 

The number of useful strokes per minutefor one side of 
the piston in а steam-engine is equal to the number of 
revolutions that the engine is makiug per minute, and may 
be measured by means of some form of tachometer or speed 
counter. In а gas or oil engine the quantity N will repre- 
sent the number of explosions per minute. To find the 
mean effective pressure, the diagram must be “averaged,” 
or, in other words, the mean height must be found. There 
are numerous methods of doing this, some of which are 
briefly described below. The quickest and most accurate 
are those which involve the use of some form of planimeter. 
Unfortunately, this necessitates the use of a costly instru- 
ment which may only be occasionally used, and hence a 
more laborious method has often to be. resorted to, known 
as the ordinate method. 


METHODS OF FINDING THE MEAN EFFECTIVE PRESSURE. 


1. The Coffin Averaging Planimeter.—The Coffin averaging 
planimeter (Fig. 1) consists essentially of a rod, T, having 


Fig. 1. The Coffin Averaging Planimeter. 


at one end a pin, P, constrained to move in a straight 
groove, G, in the metal plate, K, and at the other a tracing 
point, О. А small weight, W, is placed immediately above 
the pin, P, to prevent it jumping out of the groove. The 
rod is provided with two projecting horns, Н Н, which carry 
the bearings of the spindle carrying the flanged recording 
wheel, R, which runs on a specially prepared surface, S. 
The wheel, which is graduated, is provided with a vernier 
fixed to one of the horns for more accurate reading. То 
obtain the mean height of an indicator diagram, slide 
the card under the two clips A B. Arrange it so 
that the back pressure line is parallel to the edge A, 
of the clip, А, and the left-hand end of the diagram 
touches the other limb of the same clip. Now push the 
clip B towards the clip A until it touches the right-hand 
end of the diagram, as shown in the figure. Place the 
planimeter in the position shown in Fig. 1, with the tracing 
point at the point E where the clip B touches the 
diagram, and press the handle of the tracing point во as 
to mark the card at E. Then raise the wheel off the paper, 
by placing the finger under one of the horns, and set it to 
zero, care being taken not to touch the flange, which is 
liable to be rusted by the moisture of the hand, which 
would wreck the instrument. Some people prefer to take 
the reading at starting rather than setting the jnatrument 
to zero. The outline of the diagram 1s then carefully 
traced in a clockwise direction until the tracing point reaches 
E again. Now slide the tracing point outwards along the 
edge of the clip B until the wheel indicates zero or the 
initial reading ; the tracing point will then be at some point 
such as F. Then E F is the mean height of the diagram. 
To find the mean effective pressure, megsure the distance, 
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E F, with & scale corresponding to the number of the spring 
used in the indicator. ! 

2. The Amsler Planimeter.—The Amsler planimeter con- 
sists of а rod, R, carrying a tracing point, T, this rod being 
joined to a radius bar, S, having a pivot, P, at one end, by 


means of the saddle, D. The saddle, which is secured to 
the tracing arm by means of the clamping sorew, À, carries 
the уйн gear. It is preferable to use the instrument 
on a drawing board covered with a sheet of smooth, hard 
drawing paper. | 
Method of Use.—Unloosen the clampin 
‚ run the saddle along the arm, R, until the di 


screw, À, and 
stance between 


the two points, О О, equals the length of the diagram, the 
fine adjustment being accomplished by means of the milled 
head, E, after the clamping screw, A, has been tightened. 
Place the pivot point, P, of the radius arm at some con- 
veaient point on the paper and make some sort of mark on 
the outline of the diagram. 16 is advisable to commence 


A 


--—-—----AaF! 


аъ 
= 
— м a 
— a 


9 ! 
Mean Height Di E | B 
Fie. 4. 


tracing a little distance to one side of this mark to obviate 
any slight error due to backlash in the recording gear. 
Take the reading of instrament when the tracing point, Т, 
reaches the mark, trace right round the diagram, and take 
the reading again. The difference between these two 


readings divided by the constant of the instrument (40) 
multiplied by the scale of the spring will give the mean 
effective pressure. 

3. The Goodman Averager.—Another form of instrument 
for obtaining the mean height of a diagram is Prof. Good- 
man’s modification of the “hatchet” planimeter. This 
instrument is curious in ite simplicity, consisting of a bent 
bar, Q, and an adjustable limb, P, held in place by a spring. 
The extremity of the movable arm ia flattened out to form 
a knife-edge, P’ (Fig. 3), the plane of which passes through 
the tracing point, Q. This intrument is totally different 
from the previous two, inasmuch as there is no wheel or 
recordiog gear at all, ап ordinary scale being used for the 
ultimate reading. ; 


DALOWS DIAGRAM MEASURER. |: 
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Method of Use.—Run the movable leg along the bar 
until the distance between the legs is equal to the length 
of the diagram as shown in Fig. 4. Mark, as near as can 
be estimated by the eyo, the centre of gravity (A, Fig. 4) 
of the figure, and from it draw a line, A F, parallel to the 
atmospheric line, to the boundary of the figure. Place the 
instrument along a line approximately at right angles to this 
line, with the tracing point at A and the hatchet at B, as 
in Fig. 5. Make an indent at B, trace right round the 
figure back to A, and make another indent at C. Then, 
keeping the instrument still, turn the card through 180deg. 
and retrace the diagram in the opposite direvtion, and make 
another indent at D. The points B and D should coincide, 
but due to the fact that the centre of gravity, A, was 
estimated in the first instance, and other small errora, they 
in general do not, so a point, E, is selected midway between 
them. Then the distance C E, measured with a scale corre: 
sponding to the spring used, will give the mean effective 
pressure. It is absolutely necessary when using this instru: 
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ment to keep it in a vertical plane, and allow the hatchet 
to run on a sheet of smooth drawing paper. 

4. Lows Diagram Measurer.—Excluding planimeters, the 
easiest method of averaging a diagram is by means of Low's 
di measurer. This handly little instrument, designed 
by Prof. D. A. Low, of the East London Technical College, 
has lately been placed on the market by Messrs. Longmans, 
Green, and Co., the cost being the modest sum of 1s It 
is undoubtedly a useful instrument to possess, for by ite aid 
the mean effective pressure of fairly open, clear diagrams 
ean be determined almost as quickly as with an expensive 
planimeter. Although perhaps not quite so accurately as 
with a planimeter, yet the accuracy attainable with a 
modicum of practice and care is more than sufficient for 
all practical purposes. The instrument consists of a piece 
of transparent celluloid about 64in. long and 3in. wide, 
upon which is printed two series of equidistant parallel lines 
intersecting each other at right angles, as shown in Fig. 4a. 

Method of Use —Place it on top of the diagram to be 
measored, so that the two boundary lines touch the 
diagram, as shown at A in Fig. 4A. If the diagram is not 
large enough to stretch across the whole width, a portion 
may be used, or if too large, it may be divided into two 
parte, and the area of each found separately. Then, holding 
a straight-edge in the position shown, slide the instrument 
upward till the lower end of ordinate No. 1 is on the lower 
boundary of the diagram, as shown dotted in Fig. 4А. 
It will be observed in the example illustrated the first 
ordinate outs the boundary again at 16 the area of the 
first strip is, therefore, 10 square inches. Next place a 
needle point at 16 on ordinate No. 2, slide the instrument 
downwards till the needle point comes over the lower 
boundary ; the reading where the second ordinate cuts the 
boundary will give the combined area of the two strips. 
These operations should be repeated for the other remain- 
ing strips. However, the number of strips that can be 
treated in this way is limited by the length of the instru- 
ment. lf the sum of the first five strips falls just within 
and the sum of the first six falls without the limit of the 
instrument, then make а note of the area up to the fifth 
strip, andstill keeping the straight-edge in the same position, 
slide the instrument upwards until the lower end of ordinate 
No. 6 is immediately over the lower boundary, and process 
as before. Proceeding in this way the total area of the 
diagram can be found; dividing this by the length of the 
diagram (measured on the scale provided on the right-hand 
side of the instrument), the mean height of the diagram is 
obtained, which, multiplied by the scale of the spring, will 
give the mean effective pressure. 


( To be continued. ) 


TRADE NOTICES AND NOVELTIES. 


Single-Phase Motors. 


From the Langdon-Davies Motor Company, Limited, 101, 
Southwark-street, London, S.E,, we have two sheets giving 
particulars and prices of their single-phase motors with a spur 
gear speed reduction attached, or with a friction olutch attached. 
The spur gear gives a cheap and compact method of speed 
reduction, while the wed e pattern of friction clutch enables 
the load to be thrown on and off the motor as gradually as may 
be desired. This is often of great importance when the motor 
is driving heavy machines, since the sudden throwing-on of the 
load, such as occurs with automatic friction clutches, is apt to 
pull up the motor, or, at all events, to seriously overload it. 


Superheated Steam as Applied to the Willans Engine. 


Some useful information concerning the ase of superheated 
steam with the Willans engine is contained in а pamphlet 
recently issued by Messrs. Willans and Robinson, Limited, 
Victoria Works, Rugby. Several diagrams are included, show- 
ing respectively the saving effected in steam consumption on 
Willans triple-expansion, compound, and simple engines with 
varying degrees of superbeat. 

Measuring Instruments, eto. 


We have received from Messrs. Nalder Bros. and Thompson, 
Limited, 34, Queen-street, Cheapside, E.C., a copy of Section I. 
of their oatalogue, dealing with soft-iron ammeters, voltmeters, 
eto. A description is included on p. 16 of an automatic aocumu- 
lator switch, Orawley's patent. This switch is entirely electro- 
magnetic, and it is, therefore, Impossible for it to become 


reversed. It is differential in its action, and switches the cells 
into the charging circuit as soon as the voltage of the latter has 
risen sufficiently above the 681] voltage, whatever it may be at 
the time. Moreover, it cute out the cells directly the charging 
current falls to zero, there being, consequently, no sparking at 
the mercury-cups. This device is compact in form. 


Galvanometers, ete. 


Mr. W. Clark Fisher, Gordon Works, Gordon-road, West 
Ealing, London, W., has favoured us with advance copies of 
some pamphlets which he is now 
issuing descriptive of some of his 
specialities, these including highest 
grade improved d'Arsonval galvano- 
meters for scale, zero, or ballistic 
use, and a ‘compensating " potentio- 
meter of compact form. The vertical 
galvanometer bracket, which we illus- 
trate herewith (Fig. 1), was primarily 
designed for use on board ship to 
economise в and to prevent any 
angular motion of the vessel out of 
the vertical being transmitted to the 
galvanometer. As shown, it consists 
of a metal framework slung off a 
gimbal bearing, and by its own теси 
thus retaining a vertical position. The 
framework carries two brackets, to 
one of which is fitted lamp, reflector, 
and transparent scale, and to the other 
a prism and reflector. The galvano- 
meter is supported on a turntable at 
the back of this second bracket, the 
prism on which throws the vertical 
beam from the lantern on to the 
galvanometer mirror, which, when 
reflected outwards, is caught on a 
reflecting strip and by it thrown again 
in reverse vertical direction on to the 
reflecting strip on the other bracket, 
and thence to transparent scale. The 
design admits of the relative positions 
of top and bottom bracket with 
galvanometer being reversed, so that 
instead of the latter being below test- 
bench level, and approximately 18in. 
above floor, it may placed above 
the scale—an arrangement which is to 
be preferred in the majority of cases. 
The apparatus for land use is rigidly 
bolted top and bottom to wall brackets, 
which allow of the same interchange- 
ability of the relative positions of scale 
and galvanometer, eto. The d 
also admits of any length scale or scale 
distanoe being employed. Full adjust- 
ments are fitted throughout, and not- 
withstanding apparent complication 
they are easily manipulated, and the 
proper arrangement effected in a few seconds. The floor space 
occupied is less than one-ninth the usual 1ш. triangle, and 
for the rest the convenience of a clear test-bench for the placing 
of any apparatus without regard to obscuration of beam will be 
readily appreciated by ‘‘spot watchers. Fig. 2 illustrates a 


FIG, 1.—Vertical Galvano- 
meter E racket. 
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Юа. 2. —* Nernst Lantern. 


Clark Fisher ** Nernst " lantern for use with galvanometers, etc. 
This lantern gives a very bright spot with a sharp definition of 
the dividing line, obtained by a new device, while a variable 
aperture gives any size spot suitable for bench or lecture 
work. It has angular, rotation, and vertical movements, being, 
moreover, cool in use. ; 

Reducing Valves. 


From Messrs. W. Н. Bailey and Co., Limited, Albion Works, 
Salford, Manchester, we have a voluminous catalogue of their 
Fosters patent pressure-reducing valves, pump раза 
etc. The detailed descriptions and sections given of the various 
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apparatus listed will be found exceedingly useful for reference. 
An object lesson on erosion, showing the effect of the wire- 
drawing of steam on valves, is included on p. 17. 


Ediswan Accessories. 


Catalogue Section 3, just published by the Edison and Swan 
Company, is claimed to be the most complete list of its kind 
ever brought before the trade. The contents are set forth in 
68 clear and concise pages, everything being standardised, 
acaled, and, where necessary, accompanied by dimensions. The 
first part of the list is devoted to electric lighting accessories. 
Commencing with lampholders, we are taken in succession right 
back to the main switchboard, it evidently being the company’s 
idea that small things are wanted more frequently than large 
ones. Amongst novelties we notice the Ediswan improved 
double-pole ‘switch-holder, for which excellent results are 
claimed ; new designs in high candle-power lampholders ; a 
neat watertight holder; and a dust and damp proof adaptor for 
lampholders. Cast-iron watertight cases are also listed for ceil- 
ing roses and cut-outs. There is an exoelleht range of wall and 
floor sockets for all purposes, including some well-designed 
stage plugs. The Wedge” tumbler switch naturally comes in 
for a large share of attention, some six pages being devoted to 
it. This switch has met with great success owing to its sim- 
plicity and efficiency. Ik is being specified by consulting 
engineers and architects, and we understand that the makers can 
hardly turn the switches out fast enough to meet the demand. 
Amongst new patterns we notice the D.P. tandem type, and 
several new designs for flush pur , а watertight pattern, and 
also a watertight box for the ordinary patterns. The Safety 
tumbler switch comes in for some display ; it is specially recom- 
mended for use on 500-volt circuits. Amongst thé new Ediswan 
pear switches a two-way pattern is now listed. New designs of 
chopper and knife switches are standardised in а very large 
number of switches, finishes, and modifications. A workman- 
like series of new regulating switches are shown, and next we 
come to cut-outs. These are listed in many types, from the 
circular and oblong china patterns to large new terminal and 
knife patterns up to 500 amperes. Then come several varieties 
of automatic cat-outs, and after this the well-known ** Edinburgh 
and Economic " fuseboards. The former is now standardised 
in a size at 50 amperes per way, and both patterns are to be had 
in many varieties of cases, etc. Distribution boards occupy 
another six pages, and three distinct types are listed —naniely, 
combinations uf ‘‘ Edinburgh” fuse with ** Wedge” or chopper 
switches, and Economic” fuses with Wedge switches. 
The last should prove a good selling line, the liat price being 
as low as 55. per way. Some fine examples of lean шый 
switchboards ace illustrated, which show the important and large 
range of work undertaken by the company. The rest of the 
catalogue comprises casing, conduit, jointing materials, etc.— 
i. e., ЗИ the ordinary sundries used by wiring contractors. ^ 


Polyphase Induction Motors. 


ee polyphase induction motors, types C' and. 
"C B," for constant speed are fully described in circular’ 
B 1,070, just issued by the British Westinghouse Electric and 
Manufacturing Company, Limited. Illustrations are included | 
of different applications of these motors. i N s 

Two-Way Knife Switches. 


Messrs. Ernest F. Moy, Limited, Greenland-place, Camden 
Town, London, N.W., have sent us somé sheets dealing with 
their single-pole, two-way knife switches of standard dimensions, 
Each switch is fitted with a rapid quick-bteak action from 
either position, the main conducting blade carrying a spring- 
controlled subsidiary blade on each of its edges. Prices are 
included for switches of from 50 amperes to 1,000 amperes 


capacity. | 
. United States Metallie Packing. 


The United States Metallic Packing Company, Limited, are 
issuing a revised list of the users of their packings. This list is 
an exceedingly lengthy one, including, as it does, the names 
of firms in all branches of industry throughout the United 
Kingdom, British and foreign vessels, various railway com- 
panies, and electric lighting and power stations. Illustrated 
particulars of the packings are attached. 


Catalogue. 


The latest aheets of the Electrical Company, Limited, Charing 
Cross-road, W.C., illustrate and give prices of quick break 
single-way knife switches, up to 400 amperes 500 volts 
(Е.С. 86); and of carbons for flame lamps, with perpendicular 
or converging carbons, both cored (Е.О. 87). 


from companies. Under this section of the Bill, as originally framed, 
а generating station or other works of a tonrpany used solely for 
supplying electricity within the district of a юса! authority, when 
situated outside the district, was to be considered as béing within the 
district for the purposes of purchase by the local authorities. Bulk 
companies were exempted from the clause. 

The Chairman said the committee were willing to insert the follow- 
ing words in the clause to meet the objections of the companies: 
' Provided always that any company coming under the operation of 
this clause may give six months’ notice by resolution of the company 
to the Board of Trade that they will take none of the benefits and 
incur none of the liabilities." 

Mr. Pelham said that the Board of Trade could not agree to those 
words, and ested that the following words would meet the views 
of their 1 ps and the companies: Provided that this sub-section 
shall not, without the consent of the compauy to which they belong, 
apply to any generating station, mains, or other works authorised by 
a special Act before the passing of this Act.” CN. 

Counsel for the companies urged their lordships to adhere to their 
own words, but after deliberating in private, the Chairman announced 
that the committee were prepared to aocept the wording of the Board 
of Trade. | 

Lord R. Сесії, on behalf of the London boroughs, objected to a 
sub-section in Olause 4 which authorises local authorities to transfer 
their rights to parchase a private company’s undertaking to any other 
local authority subject to the oonsent of, and on such terms and con- 
ditions as may be approved hy, the Board of Trade and with the 
consent of the company. He submitted that a company had no right 
whatever to interfere in & matter of that sort. | n 

Mr. Balfour Browne, on behalf of the nem panas, contended that 
the suggested amendment would have the effect of putting on toa 
company a number of different authorities to whom it had never 
agreed to sell, and that it would involve an alteration in the general 

W. | 


` Mr. Pelham, assistant secretary to the Board of Trade, also objected 
to the alteration, and the clause was passed as it stood. | 

On Clause 5, which permits the exercise of electric lighting powers 
by local authorities acting jointly with the concurrence of the Local 
Government Board by means of provisional order, Mr. Moon, on behalf 
of the Metropolitan Electric Company, asked for the insertion of an 
amendment to the effect that in any area in which a oompany was 
authorised to supply for power or lighting purposes the consent of that 
company be obtained before an order was issued. | | 

Mr. Fitzgerald, representing the Municipal Oorporations Associa- 
tion, denied that the principle that local suthorities should not combine 
had ever been laid down. e cs 

The oommittee rejected the amendment. 

A proposal by the Municipal Corporations Association to omit 
Clause 6, which empowers the Board of Trade to grant а provisional 
order or not at its discretion, was rejected. | ee 

An amendment by the Board of Trade was agreed to, directing thet 
the principal provision of the clause shall not apply to any provisional 
order authorising а company or person to supply electricity so far as 
the order relates to a district in which the local authority is authorised 
to supply electricity ; and, farther, that a provisional order autho- 
rising the breaking up of roads outside the area of supply-shall net be 

anted, except with the consent of the local ar eR unless the 
Board of: eis of opinion that such consent should be dispensed 


1 


with. 

Olause 10 relates to the supply of electricity to 1 having a 
separate supply, and requires the n h suc ate supply 
and who demands a supply from the authorised undertakers to agree 
to pay such a minimum annual sum as will give a reasonable return on 
the capital a pti and will cover other standing charges incurred 
to meet possible maximam demands of those premises. 

Mr. Coward, on behalf of the London County Council, opposed 
this clause on the ground that it imposed a new burden on consumers, 
a it was supported by Mr. Fitzgerald and Mr. Balfour Browne, 
an to. 


An amendment suggested by Mr. Fitzgerald applying the clause 
to existing contractors was also agreed to, but aw new clause giving 
increased powers to auditors, with an appeal to arbitration, where 
necessary, proposed by the London County Council, was rejected. . 
The Bill was ordered to be reported to the House, 


— — . —— — 


APPOINTMENTS VACANT. 


Storekeeper, Carlisle Electricity Works. Wages, 25e. per week. 
Applications by July 25. 17 53 

Assistant for Meter Department. Salary, 50s. per week. Apply, 
M E 4, Electrical Engineer Office. See advertisement. ыз 


Tramways Manager and Engineer, Huddersfield Oorporation. 
Salary, £350 per annum. Apptications by noon on Aug. 8. See 
advertisement. i 2.44 


Clerk of Works, Cheltenham Corporation, to superintend the con- 


struction of electric tramways. Salary, 94. 4s. per week. Applica- 
tions by July 25. i P : 


Electrician, Bracebridge, Lines., to take charge of the boilers, 
engines, dynamos, and electrical plant at the asylum. Salary, £100 
pr annum, with house (or equivalent allowance for rent), coal, and 
ight, free of taxes, Application by July 30. „ orga 


Electrical Engineer, Acton Urban District Oouncil; resident 
eleotrieal engineer to organise and superintend their electricity under - 
takings under the direction of the consulting engineer. Saiary, £200 
per annum, with residence, coal, and light. Applications by July 25. 


THE SUPPLY OF ELECTRICITY BILL. 


On the resumption of the discussion on the Bill of the Board of 
Trade for amending the Electric Lighting Acts, Lord Wolverton’s 
Committee of the Lords dealt with Sub- Section 2 of Clanse 4 relating 
to the right of local authorities to purchase electrical undertakings 


4 
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LEGAL INTELLIGENCE. 


NORWICH CORPORATION v. NORWICH ELECTRIC 
TRAMWAYS COMPANY. 


Mr. Justice Phillimore delivered his reserved judgment in this 
action, which was reported in our issue of the let inst. 

The Oorporation claimed £53. 15е. 10d., the cost incurred in repair- 
ing and maintainiog certain parts of the road adjoining the company’s 
tramways. By Section 57 of the Norwich Electric Tramways Act, 
1897, if the compsny failed to maintain and keep good the junction of 
the granite setts alongside the lines with the surface of the road, the 
C -rporation, after giving seven days’ notice, might do the work and 
charge the oompeny with the cost. and 5 per cent. interest. This had 
been done in several parts of the borough. The compeny denied 
liability, and submitted that they could not be called upon to repair 
the setts until the Corporation had made up the road surface to the 
ur wn level that Parliament contemplated. 
| ө learned Judge held that the defendants were liable, and gave 
judgment for the Corporation for the amount claimed, plus 6 per cent. 
interest, and costs. 


ELECTRIC TRAMWAYS CONSTRUCTION. 


On the application of Mr. Martelli, on Monday, Mr. Justice 
Kekewi:h postponed the hearing of the case of the Electric Tramways 
Construction Company v. Psin until after the Long Vacation, in con- 
sequence of certain criminal proceedings now pendiog. 

A petition to wind up the company has, as reported in our last issue, 
paon directed by Mr. Justice Buckley to stand over until after the Lorg 

acation. 


ARE ELECTRIC FITTINGS MACHINERY ? 


An action was heard at the Manchester Ass; s last week before 
Mr. Justice Relf and a jury, in which Thos. Kay, an iron turner, 
employed hy the British Westinghouse Electric and Manufaoturin 
Company, Limited, claimed damages from the company for person 
injuries which he received on Feb. 22 last, whilst in their employ. 

Mr. Acton, instructed by Mesers. Rowley and Oo., appeared for the 
plaintiff; and Mr. Taylor, K.O., and Mr. Wingate Saul, instructed 
by Mesers. Norton and Howe, for the defendants. . 

Mr. Acton ssid the accident that happened to the plaintiff was due 
to the neglect of the defendants to fence off certain dangerous parts of 
machinery. The learned counsel stated that in the usual h go 
to the ‘‘clocking-off” board at the close of work on Fob, 29, the 
plaintiff was pushed against two copper switch plates, through which 
a high-voltage current of electricity was running. His face came 
agsinst the plates, with the result that he was fearfully burned—his 
right eye, the flesh round it, and the face being burned away. The 
plates at the time were only 6ft. from the ground and unfenced. The 
plaintiff had earned 55e. a week, and would be unable to follow his 
oocupation again, as his left eye was in a very bad state throngh 
sympathetic disease. The learned counsel asked the jury to say that 
the existence of the two unprotected plates with the high vol of 
current running through them was dangeroue. It appeared, eaid Mr. 
Acton, that the plates were examined the next day on behalf of the 
firm, and they were moved from 5ít. above the ground to 7ft. above 
the ground, they were enclosed in & metal bor, and a notice put up 
warning the men. The defence was contributory negligence, and, 
secondly, that the defendants were a limited company, and the negli- 
gence, if there was any, was that of their manager, who was in the 
position of a fellow-workman of the plaintiff. 

Medical evidence was given as to the extent of the ipjaries, the 
doctor stating that the whole of the right tile of the plaintiff's face 
would be ao loathsome to look at that he would have to wear a shield 
or he would not be able to go amongst people. He would suffer a 
good deal of pain and discomtort throughout his life. 

The Plaintiff gave corroborative evidence in support of his conusel's 
statement. Іа oross-examination, a fellow-workmen, who saw the 
accident, said the men always rushed the nearest way to join the line 
for clocking off." In reply to the jury, another workman said there 
was no notic: put up to direct the men which way to go or not to go. 
Evidence was also given as to the subsequent alterations to the switch 
and the notice put up. 

Mr. F. Cortez Leigh, electrical engineer, Manchester, seid he con- 
sidered the switchboard to be part of the machinery of the токе. Не 
described it as such, because it was absolutely necessary for their works 
when lighting was required, In reply to Mr. Taylor, witness decidedly 
maintaived tnat the switch should have been fenced. 

Mir. Taylor, K. C., submitted there was no evidence of any breach 
of duty on the part of the defendants in not fencing a dangerous pert 
of the machinery of the factory. His р was that the actual thing 
in connection with which the accident happened could not, within the 
meaning of the consolidated Factory Acts, be described as part of the 
machinery in а factory. He farther maintained that if there had been 
an omission of duty, it was an omission by a servant of the company. 

Mr. Acton submitted that Mr. Taylor's contention was too narrow. 
He urged that the question whether the switch was pert of the 
machinery was one of fact. He submitted that it was just as much 
part of the ee as the gas-engine that drove the dynamo. 

His Lordship said he had very great doubt, indeed, whether it could 
be said to be part of the machinery within the meaning of the Act. 
The plaintiff had still his common law action for neglect. The question 
was, was there neglect which involved a want of reasonable care on the 
part of the directors ! 

Colonel Montague Craddock, one of the directors, was called for 
the defence, in order to prove that they had no knowledge of the 


danger. 


Mr. Н. 8. Loud, general manager, admitted receiving a letter from 
Mr. Scott Ramen, electrical inspector to the Board of Trade, on June 4, 
1903, pointing out that there were a number of power ewitches. from 
3с. to B(t. from the ground, entirely unprotected, and saying that it 
was important that sll such switches should be protected by suitable 
covers. The letter also seid that the lighting swi'ches should be 
treated the sıme way. Не gave instructions that the work ahonid 
be done without consulting the directors. In October, 1903, there 
was another letter about the switches from the Board of Trade. 

His Lordship pointed out that from June to October witness 


-allowed that dangerous switch to remain in that condition, and asked 


Mr. Loud what was the good of giviag orders if he did not see them 
canied out. Attention was agun called in October, and it was still 
nuproteoted in February. 

Ar. Taylor, K. C., urged that the whole question was whether or 
not it was the responsibility of the directors or of a fellow-servant. 
His case was that a fellow-survant was responsible, and therefore the 
directors were not liab'e for any damage. Further, plaintiff knew the 
switch was dangerons, aud behaved negligently. 

Mr. Acton said his Lordabip had held that the question whether 
the switch was part of the machinery within the mesning of the con- 
solidated Factory Acts was a question of law. It was evident from 
the letters produced by the defence that the factory inspectors con- 
sidered it their duty to inspect these appliances. Apart from that he 
saw Do merit in the defence. He quoted the dictum of Lord Herschell 
that the employers’ duty was to provide proper appliances, to meintain 
them in proper condition, and to so cerry on their operations as not to 
subject their employés to unneceseary riek. d 

His Lordship havin reviewed all the circumstances at length, the 
jury returned a verdict in favour of the plaintiff, awarding damages to 
the amount of £850. 


COMPANIES’ MEETINGS AND REPORTS 


ELECTRIC CONSTRUCTION. 


The eleventh snouil meeting of shareholders in this Oompany was 
held on the 14th inet. at Winchester House, Mr. James William 
Barclay presiding. The report was published in our issue of the 8th 
inst 


In the oourse of his remarke, the Chairman observed that the orders 
on band included, amongst others, important contracts with the London 
County Oouncil and with the Great Western Railway Сошралу for 
their new electrical installation at Park Royal. Within the last few 
yoaranew factories had been estab ished both in England and in Scotland, 
and the Ohairman stated that, although he looked for a development 
in the use of electric power, the Company must expect, and be рте. 

for, Коеп competition for some time. The Company were well : 
quipped for the struggle. The works were up to date, and no expense 
had ten epared in adopting labour-seving machinery, and the directors 
had full confidence in the skill of the Oompany's engineers and in the 
zeal and ability of the employé. 

The repurt was adopted nem. con. 


METROPOLITAN ELECTRIC SUPPLY. 


An extraordinary ineeting of the Metropolitan Electric Supply Oom- 
peny, Limited, was held on Tuesday at Winchester House, Mr. W. H. 
Orippe pre-i ling. 

The Chairman, in moving the apes of a resolution to divide 
the profit on the sale of the St. Marylebone portion of the undertaking 
by a £6 per share bonus on the ordinary shares, stated that there was 
a sum of £1,212,000 to be dealt with as a result of the sale to the 
Borough Council, of which £700 000 was regarded as profit. The bonus 
would abeorb £600 000, and s of the remaining £100,600 would 
go to reserve, so that at tbe end of the year that fund would stand at 
£230,000, all in gilt-edged securities. They took £500,000 to repre- 
sent capital. and the suggestion was to reduce capital from £1,000,000 
to £750,000 by giving every holder of two £10 sbares three £5 
shares and £5 in cash. That, however, was a scheme for 
subsequent consideration, and would have to be oariied through 
by Act of Parli ment. Having referred to the fiae site received 
as part of the Sardinis-etieet station award, he said the 
Board were advised by eminent counsel that they could treat the 
£600,000 already mentioned es profit. but the debenture holders 
declared it ought to be treated as capital and not as dividend. They 
had as s«curity for their £250,000 the whole of the concern and the 
£5C0,000 now lying in the bank; but they were not satisfied, and 
were going to the Court of Chencery for an iojunctiun to pievent the 
distribution of the £6 а sharc bonus. He thought that was the beet 
thing they could do, and the matter would come on for consideration 
in about 10 days. If, however, the shareholders now passed the 
resolution, he promised that as soon as the Court geve authority the 
same day chequea should be sent out. As to the current year's business, 
it promised to be very good, but the Board thought it would be wise 
not to pay more than 9 per cent.; next year, with the reduced capital, 
they would again pay 9 per oent., and in the two following years the 
same, aided by the margins carried over. and after that they believed 
the ordinary growth of business would enable them to distribute 
dividends on an ascending scale. 

Sir Eyre Shaw seconded the motion, which was agreed to 
unanimously. 


CITY OF BUENOS AYRES TRAMWAY. 


An extraordinary general meeting of the City of Buenos Ayres Tram- 
way Company, Limited, was held at Winchester House on Monday 
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for the purpose of considering resolutions dealing with the proposed 
sale of the undertaking, assets, and property of the Oompeny to the 
Anglo-Argentine Tramways Compeny, Limited. 

Mr. J. Heaton presided, and explained that the Anglo-Argentiue 
Tramways Company had made а definite offer (of which we gave par- 
ticulars in our issue of the 8th inst.) to take over and work the line. 
That company had further agreed to secure to this Company э sum of 
£68,960 per annum asa preferential revenue charge upon the united 
undertakings for a period of 80 years, an annual sum for necessa 
administration, avd a farther sum for compensation for those depriv 
of office. The £68,960 was equal to а dividend of 8 per cent. per 
annum on the present share capital, together with interest at 6 per 
cent. per annum upon the debenture stock. There would be surplus 
lands which the Aoglo-Argentine Company would not require, and 
which would bs handed baok. The value of theee lands was estimated 
at a considerable sum, which, when realised, would be available for 
distribution. 

The resolutions were unanimously adopted. 


ANGLO-ARGENTINE TRAMWAYS. 


At an extraordinary general meeting of the Company at Winchester 
House on Monday, the shareholders ratified the agreement for the 
purchase of the business of the City of Buenos Ayres Tramways Oom- 
pany, and authorised the directors to increase the capital of the Company 
ia due course by the sum of £600,000, by the creation of 120,000 new 
ordinary shares of £5 esch, and to issue such shares, or any of them, 
subject to such conditions as to postponement of rights to dividend 
and otherwise as they may think fit." 

А resolution was also passed altering the artioles of association. 


GENERAL ELECTRIC. 


The report of the directors to be submitted at the ordinary general 
meeting of the shareholders to be held on Wednesdsy, July 27. states 
that the net trading profits and income from investments, etc., for the 
past year amounted to £83,864. 142. 1d., and thet after deducting 
depreciation and debenture interest amounting to £25,607. 14s. 11d., 
there remained a balance of £58,256. 198. 21., out of which a divi- 
dend on the apres shares at the rate of 5 per cent. for the year 
ended March 31, 1904 had been paid, absorbing £12,500, leaving an 
available balance of £45,756. 19s. 2d, which the directors recommend 
should be appropriated as follows: to payment of managing directors’ 
and employés’ bonus, £4,575. 148. ; to payment of dividend on ordi- 
пагу shares at the rate of 7 per cent. for the yeer ended March 31, 
1904, £91,126; to reserve account, £20,055. Бе. 2d. The reserve 
account stands in the accounts at 260.210. 2s., being the amount of 
undivided profits as at March 31, 1903. The proposed appropriation 
of the undivided profit of the year ended March 31, 1904, amounts to 
220, 055. бв. 2d., giving я total of reserve account of £80,265. 76. 24. 
The directors remark that the trading profit must be deemed satisfac- 
tory considering the general depression of trade. The Witton engi- 
neeriug works and fouudry are now in fail working order, The favour- 
able anticipations expressed in last year's report have been realised, 
and the number as well as the nature of the contrasts in hand are vary 
encouraging for the future. The position of the carbon works is much 
improved. The Manchester and Birmingham factories continue to 
shcw good results. 


DIRECT UNITED STATES CABLE. 


The report for the six months ended June 30 states that the net 
revenue amounted to £43,121. as compared with £48 886 for the corre- 
spondiog period of 1903. The working and other expenses, including 
income tax, amounted to £21,185, leaving a balance of £21,936 as the 
net profit, making, with £2,479 brought forward and £1,966 com- 
pensation for surrender of leases of premises at New York, a total of 
£26,381. For the corresponding period of 1903 the working expenses 
and other payments amounted to £21,721. Three quarterly interim 
dividends of 3s. each per share, amounting to £27,319, have been 
declared and paid during the year, and a final dividend of 34. per 
share is now proposed, making, with the three interim dividends, 
5 per cent. for ihe year, being a total distribution of £36,426. After 
transferring £6,000 to the reserve fund account, the balance of £2,168 
is carried forward. The reserve fuud account has been debited with 
£11,725 for cost of cable repairs, aud, after being credited with 
aterest on the investments and amount transferred from revenue, 
the balance now amounts to £463,952, taking the investments at 
cost price, 


EASTERN TELEGRAPH. 


The report for the half-year to March 31 Jast shows a totul income 
of £635,885, as against £626 800 for the corresponding period. 
Expenditare, however, has likewise advanced, and the increase in net 
revenue is only £2,000, the total being £419,965, which, with the 
carry forward from the preceding half-year of £32,867, biiogs the 
available balance up to 2452 855. After making provision for income 
tax, interest on loan from а sister company, and debenture and pre- 
ference interest, there remains £359,255. A sum of £178,000 is 

laced to the reserve funds—4£7,000 less than last year—while the 

ividend on the ordinary stock with bonus is maintained at the same 
rate, 7 per cent. per annum. 


CITY AND SOUTH LONDON RAILWAY. 


The report states that the receipts for the past half-year amount to 
£80,203, and the cost of working has been £36,569, leaving a profit of 


£43,634. Inclusive of the balance brought forward from Dec. 31 last, 
the net revenue acoount shows an te total of £44,403. After 
making provision for the debenture stock interest and the transfer to 
the renewal fund of £1,600, a balance remains available for dividend 
of £31,684 Out of this sum the directors recommend that the full 
dividend of 5 per cent. per annum be paid on the preference atocke, 
and that a dividend at the rate of 21 per cent. per annum be paid 
upon the consolidated ordinary stock for the half-year, leaviag a 
balance of £701 to be carried forward to the next account. This repre- 
senta a slight decrease in the dividend as compared with last year, the 
competition from the clectric trams having increased owing to the 
pro. of the reconstruction operations. Negotiations with the railway 
companies and other public bodies with whom agreements have to be 
made in respect of the extensions to King's Croes, St. Pancras, and 
Euston have made considerable progress, but are uot yet sufficiently 
advanced to allow a contract to be entered into for the construction «f 
the line. It is, however, hoped that these negotiations will be brought 
to a conclusion at an early date, and authority will therefore be asked 
for the creation and issue, when required, of the capital necessary to 
carry out the extension, the interest on which will not be а charga on 
the revenue of the Company until the liue is open for traffic. The 
works of the Baker-street and Waterloo Railway are making rapid 
progress, and the plans of the low-level subway at the Elephant and 
Castle, connecting the platforms of the two stations, have been agreed. 
The Great Northern and Oity Railway was opened in February last, 
and the interchange traffic with that railway is steadily progressing. 


NEW COMPANIES REGISTERED. 


Paddington Electric Supply Company, Limited.—Oapital 
£1,000. Objects: to carry on the business of electrics], mechanical, 
and chemical engineers, electricians, etc. Registered office: 19, Carnaby- 
street, Golden-square, W 

Murdock Gas Fittings Company, Limited.—Oapitel, £5,000. 
Objects: to acquire and carry on the business of О. Lucas at Bridge- 
street West, Birmingham, as the Murdock Gas Fittings Company, 
formerly а branch of the business of Ohris. Lucas, Limited, as lamp 
manufacturers and dealers in electric, gas, and sanitary fittings, brass- 
founders, etc. 

Taylor's Patent Shunting Lever, Limited. —Capital, £200,000. 
Objects: to acquire any inventious relating to га чата or tramways ; 
to acquire from D. E. Uardinall, of 28, Oromwell-road, Hove, Sussex, 
the benefit of certain existing inventions relating to improvements in 
means or appliances for operating points and signals for railways and 
tramways, and for other like purposes, etc. 


R. Н. Longbotham and Co., Limited.—Oapital, £10,000. 


Objects : to acquire the business carried on by R. Н. Longbotham, 
at Inge Foundry, Wakefield, and at Newcastle-on-Tyne, as R. H. 
Longbotham and Oo.; to manufacture and deal in machinery, appe- 


ratus of all kinds, and to carry on the business of electrical and general 
engineers, distributors and suppliers of electricity, etc. Registered 
office: Ings Foundry. 

Barber and Colman, Limited.—Ca:pitaJ, £10,000. Objects: to 
acquire for the purpose of sale in the United Kingdom, the British 
Colonies, Europe, and Asia mechanical contrivances, patented articlee, 
appliances, devices, and goods manufectured, patented, and supplied 
by Messrs. Barber and Colman. of Rockford, Illinois ; by the Inter. 
national Battery Company, of Chicago ; by the Krag Metallic Com- 
pany, of Chicago; and by the Woodward Governor Company, of Rock- 
ford, Illinois, etc. Registered office: 25, South-corridor, Royal 
Exchange, Manchester. 


Liens Registered. 


Wexford eering Company, Limited, Wexford.—Lien 
registered July 2 for £1,000, pert of £6,000; amount previously 
issued, £6,000; charged on the undertaking and all the property, 
including the uncalled capital. 

British Electric Calibrated Fuse Company, Limited.—£100 
debentures, part of a series created Dec. 4, 1903, to secure £3,000, 
charged on the company’s undertaking and property, present and 
future, including uncalled capital. Holder: J. Lang, 137, Fenchurch- 
street, E.O. No trustees. Total amount previously issued of same 
series, £1,650. 

Isle of Thanet Electric Tramways and Lighting Company, 
Limited, London, E C.—Trust deed registered July 8 for securing ' 
£50,000 debenture stock, supplemental to trust deeds dated Jan. 18, 
1902, and Aug. 3, 1902 tee: City Safe Deposit and Agency 
Company, Limited ; charged on the undertaking and all the properey, 
present and future. | 

Otto Electrical Manufacturing Company, Limited (Man- 
ohester).— Issue on June 23 of £1 500 debentures, part of а series 
created June 22, 1904, to secure £5,000, charged on the company’s 
undertaking and property, present and future, including uncalled 
capital. Holder: J. Deakin, The Hall, Wormhill, near Baxton, 
Derbyshire. No trustees. No previous issue of same series, 

New General Traction Company, Limited.—4A trust deed, dated 
June 22, 1904, to secure £80,000 prior lien debentures, has been regis- 
tered. Property charged: shares in the Norwich Electric Tramways, 
Ooventry Electric Tramways, and Douglas Southern Electric Tram- 
ways, bonds of the Philadelphia, Morton and Swarthmore Street Rail- 
way Company, Limited, and the Media, Middleton, Aston, and 
Ohester Electric Railway Company, and the com ' other assets, 
present and future, ranking in priority to a trust еей dated June 28, 
1901, securing £200,000 debentures, and certain agreements, Trustees: 
Trustees’, Executors, and Securities’ Insurance Corporation, Limited, 
Winchester House, E. C. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cardiff.—Tenders are invited for two road motor-wagons for the 
Health Department. Tenders by July 25. 

Worksop.—Tenders are to be obtained for cables, ete., for mains, 
and additional feeder. estimated at £1,000. 

Falham.—-Tenders are requirei for two steam water-tube boilers, 
steel flaes, etc. Tenders by July 27. See advertisement. 

Salford.—The Corporation invits tenders for the wiring of the 


Pendleton Town Hall. Specifications, etc., may be obtsined from the 
Borough Electrical Engineer, Frederiek-rosd Works, Pendleton. 
Tenders by July 23. 


Bromley.—The Council invite tenders for the provis'on of a 15-kw, 
electric light installation at the refuse destructor works. Specifica- 
tie ns, eto., may be obtained at the office of the Borough Engineer. 
Tenders by 3 p.w. on July 26. 

Glasgow. —The Trustees of th@Olyde Navigation invite tenders for 
two electric 32-ton coaling hoists for Olydebank Dock. Specification, 
otc., may be obtained from’ Mr. Geo. H. Baxter, 16, Roberteon-street, 
Glasgow. Tenders by noon on July 25. 

Swansea.—Tenders are invited for the supply of sundry fittings for 
au installation of electric light at the Swansea Working-Men’s Olub 
aud Institute, Alexandra-road, Swansea. Specification can be obtained 
from the Steward. Tenders by July 25. 

Hackney.—The Guardians invite tenders for fitting up a system of 
elostric fire-alarm bells at their Homerton establishments, Specifica- 
tion, etc., can be obtained from Mr. Frank R. Colee, Olerk's Offices, 
Midney-road, Homerton, N. E. Tenders by 2 p.m. on July 27. 


Wimbledon.—The Urban District Council invite tenders for erten- 
sions to the present refuse destructors at their electricity works, Par- 
ticulars may be obtained from the Engineer and Surveyor to the 
oo Council Offices, Wimbledon. nders by 10 a.m. on 25th 


. Newcastle-upon-Tyne.—The Guardians invite tenders for the 
installation of the oleotrio light in the hospital block at the workhouse. 
Specifioations may be seen at the offices of Messrs, Newcombe and 

ewcombe, 89, Pilgrim-street, Newcastle-upon-Tyne, 
12 noon on Aug. 4. 

Plymouth.— The Corporation invite tenders for (25) steam alter- 
rator, etc ; (26) Lancashire boilers, with mechanical stokers ; steam, 
exhaust, and other pipiog ; ejector, condenser, valves, eto. Specifica- 
tione, etc., may be obtsined from the Borough Electrical Engineer. 

. Tenders by Aug. 15. 

Portsmouth.—Tenders are invited for the supply of 13,000 to 
15,00 tons of best Durham rough smal? and beet north couutry screened 
nut coal, between Aug. 1, 1904, aud Aug. 1, 1905, for the electricity 
station. Particulars may be obtained from the Town Olerk. Tonders 
by 10 a.m. on July 26. 

‘Aston Manor.—The Corporation invite tenders for the supply, 
delivery, and erection complete of pipework, eto. Specifications, eto., 
may be obtained from Mr. T. J. Ballard, Electricity Works, Ohester- 
street, Aston Manor. Tenders before 12 noon on July 28. See adver- 
tisement in former issue, j 

Hapton (Lanos.).—Tenders are invited for the street-lighting of 
the h of Hapton for eight months, commencing Sept. 1 and ending 
April 50, 1905 ; also tenders for same period Curing years 1905, 1906, 
aud 1907. Tenders to Mr, Ed. озду, clerk to the Hapton 
Parish Oouncil, 16, Hammond-terrace, Padiham, by July 30. 


. ,Dover.—The Corporation invite tenders for the supply and erection 
of one surface-oondenser air-pump, two centrifogal pumps, and pipe. 
work, to heat 10,0001. of steam per hour and to give a vacuum of not 
lees than Zin. Specifications, eto., may be obtained on application to 
Mr. L. W. Woodman, borough electrical engineer, Park-street, Dover. 
Tenders by July 30. 

. Beverley.—The Visiting Oommittee invite tenders for various work 
in connection with the provision of new tire appliances at the asylum, 
including internal electric fire-alarm communications. Specifications, 
etc., may be obtained on and after 25th inst. at the office of Messrs, 
Maxted, Knott, and Coles, engineers, Burnett-avenue, High - street, 
Hall. Tenders by 12 noon on Aug. 10. 

. Islington.—The Lighting Committee invite tenders for the follow. 
ing: (1) supply of a 25-b.h.p. single-phase 50-period 200-volt alternat- 
ing-current motor, with all starting gear, etc., complete ; (2) supply of 
three sets of tail-rods aud bearings for 1,000-b.h.p. engines. Зресібса- 
tions, otc., may be obtained ps application to the Electrical Engineef, 

50, Eden-grove, Holloway. Tenders by 12 noon on July 27. 


Choriton-cum-Hardy (Lanos.). —The Withington Urban District 
Council invite tenders for the supply and erection complete of one 
20in. centrifugal pump and electric motor and one 20in. centrifugal 
pump and oil-engine at their Chorlton sewage works. Specitications, 
etc., may be obtained on application to Mr. A. H. Mountain, A. M. I. O. E., 
Town Hall, West Didsbury, near Manchester. Tenders by July 29. 


Perth.—The Corporation invite tendera for the construction and 
equipment of about 43 miles of route length of tramways, constructed 
as single line with passing places—viz.: (1) permanent way and paving, 
including copper bonding: (2) overhead equipment; (3) cables, ducts, 
eto. ; (4) cara and equipments ; (Б) car dep building. Specifications, 
eto., can be obtained from the Town Olerk. Tenders before noon on 
Aug. 16. | 

Greenwich.—The London County Council invite tenders for the 
manufacture, delivery, and erection at the tramways electricity gene- 
rating station at Greenwich of the following plant: two 24in. centri- 

pumps and motors, one Jin. centrifugal pump and motor, two 

п. by Sin. three-throw air-pumps and motors, one дїп. artesian well 


Tenders by 


pump, fixed and rotary strainers, etc. Specifications, etc., may be 
obtained at tho County Hall, Spring.gaidens, S. W. Tenders by 
10 a.m. on Oct. 4. 

Australian Commonwealth.—Tenders will be received at the 
office of the Deputy Postmaster-General, Hobart (Tasmania), until 
noon on Sept. 30, 1904, for the supply and delivery at the General 
Post Office, Hobart, of one multiple metallic branching switchboard. 
Specifications may be seen at, and tender forms and conditions 
obtained from, the General Poet Offices at Hobart, Melbourne, Sydney, 
Adelaide, Brisbane, and Perth. Tenders should be endorsed '' Tender 
for Switchboard,” and addressed to the Deputy Postmaster-Genera), 
Hobart. Tenders may be deposited in the tender-box at the General 
Post Office, Hobart, or, if sent by post, must be prepaid and registered. 
Tenderers must state the name of the country in which the switch- 
board will be manufactui ed. 

Berga, eto. (Spain).—The Gaceta de Madrid for June 26 publishes 
a Royal deoree calling for tenders for the installation and working of a 
telephone system and central stations at Berga and sub.stations at 
Gironalla, Paigreig, Balsareny, Sallent, Oastelladral y Cardona. 
Tenders will be received within 30 days' date of publication at the 
office of the Direoción-Genera] of Posts snd Telegraphs, 10, Oalle de 
Oarretas, and at the office of the Civil Governor, Barcelona, a pro- 
visional deposit of 2,000 pesetas (or about £57) being required from 
porsona tendering. The maximum period for the conceesion is for 

0 years, and the acjudication of tenders will turn on the reduction of 
this period. The Gacetas may be seen on application at the Com- 
mercial Intelligence Branch of the Board of Trade, 75, Basipghall- 
street, "n any day between 10 s.m. and 5 p.m. (Saturdays 10 am. 
to 1 p.m). 

Reichenberg (Austria Hungary).—The project for the establish · 
ment of a central distributing electric power and light plant in the 
Reichenberg land district has taken definite form. The territory 
included is abcut 10 miles square, and 24 towns and villsges have 
joined ia the movement and subscribed to the capital stock. Some 
10 more are expected to join. The population of the district, exclusive 
of Reichenberg, is about 60,000. Stock is eubecribed at preeent to the 
amount of ‚000, and this it is proposed to increase to £80,000. 
The principal purpose of the corporation will be the distribution of 
electric light and power, with the possibility of installiog and working 
a system of suburban electric tramways. Tramway and light franchises 
for the city of Reichenberg are at present owned by private corpora- 
tions, and at their expiration it has been generally supposed that the 
city would take over and conduct the enterprises. Negotiations are 

nding, however, which may change the situation in this ig 

mmunications regarding ү ear eto., may be addressed to 
directors Alfred Ginskey, Maffersdorf, and Dr. Richard Pirkl, 

Reichenberg. | 

RESULTS OF TENDERS. 


‘Bridge (near Canterbury).—The tender ^f L. Sunderland and Oo., 
Westminster, has been accepted for electric 1 ght installation at Biidge- 
hill House, 

Northallerton.—The Urban District Council have accepted the 
tender of the Northalle:ton Electric Lighting Oompany for lighting the 
town for two years. 

Loughberough (Lelcestershire).—The Town Council have ac. 
cepted the following teudera: E. Green and Son, L/mited, economieer, 
£402. 10s. ; T. Sugden, Limited, superheaters (2), £142. 10s. esch. 

Brightom.— The tender of Siemens Bros. and Oo., Westminster, at 
£39,420, has been accepted for the supply aod laying of three-oore 
higa-tension and other cables from the Southwick works to the North- 
road sub-station. 

Renfrow.—The Town Council have accepted the followirg tenders: 
J. and R. Houston, Greenock, purifiers ; R. Laidlaw and Son, Glasgow, 
exhausters ; C. M. and J. Hamilton, Hamilton, retort bench; Barrow- 
field Ironworks, Glasgow, retort bench ironwork ; Penman and Oo., 
boiler ; Olopham Bros., Limited, Keighley, condensers, 


St. Panoras.—The Borough Council have accepted the tender of 
W. F. Dennis snd Co. for the supply of cables at £800. 15s. 6d., an 
amendment that the next lowest tender—that of Oallender's Oable 
and Construction Company at £885. 11s. 10d. — be substituted on the 
ground that where possible the Council should take British instead of 
foreign work, having been lost by a narrow majority. 

Air Compressors, eto.—R. W. Blackwell and Co., 59, City-road, 
E. O., report an order from the Underground Electric Railways Com- 

uy of London for over 200 60-cubic feet motor-driven compressors 
or the air brakes on the new trains which are to be operated on the 
Metropolitan Distr.ct Railway; they are also supplying the company's 
electric locomotives with their combined vacuum pumps and air com- 
preesors. 

Rochdale (Lanos.).—The Corporation have received the following 
tenders for the supply, delivery, aud laying in the borough high and 
low tension feeder cables, etc.: British Insulated and Н‹'збу'в 
Cables, Limited; W. T. Henley's Telegraph Works; Callenders, 
Limited ; W. T. Glover and Co., Limited, Trafford Park, Mauchester 
(accapted) ; St. Helens Cable Company, Limited ; Western Electric 
Oompany. 

Swansea. —Sixteen tenders have been received for tramway switch · 
boards at Strand and destructor works generating stations. The lowest 
. instruments were Ferranti Limited — specified instruments 
£904, alternativo instruments £801. The Oouncil have decided to let 
Mr. Prusmann select the tender of Messrs. Dorman and Smith (£1,027 
specified instruments) or British Westinghouse Company (£1,033. 
2s. 6d. specified, £1,018 9s. 6d. alternative). 

Burslem. — The Oorporation have eer fn the following tenders for 
the supply, delivery, and erection of the fo . etc. : (A) water 
tube boilers ; (B) steam-piping, putnpe, water-softener, eto.; (O) engines 
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(D) dynamos, balancer, and boosters; (E) switchboard ; (F) cables, 
includin laying ; (G) arc lamps; (H) accumulators ; (I) refase destructor 
plant: Bab sod Wilcox, boilers, £1,087; Sir Hiram Maxim, 
piping, £1,009; Dick, Kerr, and C», engines and dynamos (with 
Howden engines), £1,863 ; General Electric Oompany, cer booster, 
£337; Orompton and Oo., switchboard, £598; Oallender and Oo., 
cables, £9,554. 1s. 83.; Crompton and Oo., arc lamps, £415; E. P. S. 
оар, eccumulators, £780. 5s. ; Heenan and Froude, destructor, 


West Ham.—The Education Committee have received the following 
tenders for the electric wiring and fittings for an installation of electric 
light at the West Ham Park Elementary Schools, Stratford, E.: 


, K oed Кыл voee e leduv £960 10 0 
r e 769 10 0 
F NIS a дык КРУНА А АЕС ! . RE 661 5 0 
Electrical Eagineering Company j / .. 630 13 0 
eee, . айны 630 0 0 
, visterhsnsocés sa kkeptsepPOSROSKREV LA VEO. 0s 629 0 0 
ann, ee кал ee 624 0 0 
Lightwell Electric Company ......................- КУЛТЕ 620 0 0 
e . vía E „ 605 4 9 
, . v» 13 aide jer Dr ОСИ 596 8 8 
Wallace and Oo. .. ........... 2200 ͤ PEL PESEDHUUE 0 PERSE 572 17 6 
WO D OBL i .. E vag ere РОБ . 55514 0 
Wells, Biynor, and. OOo cisco quis sero o dora АНКЕНИ ра сонсо 528 15 0 
Bichmnond aud о лыда ei vuv nbn Vo aS RR ROUEN 2B EN vp AX 528 0 0 
e, . шалдык 527 15 0 
Empire Electrical Oompauu zz . 521 12 9 
e,, ß Odbd E Бы, 517 4 O 
» d 505 9 0 
A ²˙ A A er Ue qx TUR ga eaves 499 0 0 
e, . азый Миз 494 3 0 
M . ²˙³»w e ee Мана 490 11 0 
IO DIE DEM Mm . 48815 0 
Brown and Rostron % %4)¶k ĩ᷑ 485 8 
Donnieon Sillem, and Co. 2 . . 465 10 0 
Wright, Methuen, end (o . 464 0 0 
e . с oed e e... 441 0 0 
Defries aud Soon . 22 e 2 = 43510 0 
Vulcan Electric Company) 22 . . 400 0 0 
Electric Motor Company ........ e e 324 15 0 
District Electric Company (accepted) ))) . 320 0 


BUSINESS NOTES. 


TRACTION. 
F negotiations with the company are still hanging 


Pr d tramways account to March 31 shows a loss of 

Belfast.—The Corporation's Bill has been read a second time in 
the Commons. 

Luton.—The Town Council have decided to include a route along 
Dunstable.road in the t.amways szheme. 

Sweden's Railways. —İt is reported that the electrification of the 
S:ate Railways in Sweden is under consideration. 

Colchester.—The Board of Trade inspection of the Colchester 
tramways is fixed for Tuesday next, the 26th inst. 

Darlington.—Saturday was a record day for the new cars, over 
15,000 passengers being carried, the receipts exceeding £54. 

Prestwich.—The District Council have obtained a definite promise 
from the Salford Oorporation that work on the track from Heaton 
Park will be commenced shortly. 

Newport (Mon.).— With a view of inducing greater carefulness and 
s nartness in looking out for passengers, the Electricity Committee have 
adopted a system of bonuses for drivers and conductors. 

Manchester. Saturday was a record day on the Corporation tram- 
ways. More passengers were carried and more money was received in 
fares than on any one day since the municipalisation of the system. 
The earnings were close upon £3,000. 

Morecambe.—At a meeting of the Town Council the Tramways 
Committee reported that negotiations were still proceeding with the 
local tramway company with reference to the proposed electrification 
of the trams, and certain proposals were before the directore. 

Maidstone.—The Board of Trade inspection and opening of the 
t amways took place last week, everything pissing off satisfactorily. 
The total cost amounts to £25,000.  Half.a-dozen double-deck cars 
will be in use at first. The authorised speed is nine miles an hour. 

Dublin and Lucan Electric Railway Co.— For half-year ended 
Jane 30, 1904, the directors propose a dividend of 10 per cent. on the 
preference shares (reducing the arrears to nine months), placing £100 
to reserve account, and carrying forward a balance of £161 to next 
half-year. 

Northampton.—The official openin 
took place yesterday afternoon, the Mayoress starting the first var 
from Mercer’s-row, another following shortly afterwards. The cars 
proceed to Kingsley, on to St. James's End, and thence to Abington, 
the guests being subsequently entertained at a garden party. 

Sheffield.—At last week's meeting of the Corporation a scheme was 
foreshadowed for establishing a service of motor omnibuses to run 
from various termini to populus districts and villages beyond at the 
cheapest rates. The traffic would not be sufficient to justify the 
laying down of tramlines, but the running of motor ’buses would pay. 


of the new electric tramways 


Nelson.—It is reported that numerous complaints are being made 
at the unsatisfactory nature of the tramways connection at tLe Colne 
boundary, passengers from the Nelson district having been put to 
much inconvenience through the inability of the Colne Tramways 
Company to meet the Nelson cars as they have arrived at the boundary. 


Bettws-y-coed. — The Oarnarvonshire County Council have approved 
the draft order, plans, etc., of the Penmachno, Corwen, and Bettws-y- 
coed light railway, subject to certain modification, inclnding the 
insertion of a clause for the avoidance of injury to natural scenery, 
€ changes in the places at which the railway should croes the main 
road. 


Liverpool.—The receipts of the Corporation tramways for the 
fortnight ended July 9 were £22,542. 7s. 51., as against £21,722. 
17s. 10d. last year, an increase of £819. 9s. 7d. The ngers 
numbered 4,845,682, compared with 4,660,065 last year, an increase of 
185 617, and the milcage travelled by 281 cars, as against 407, ahowed 
an increase of 12,289. 

Leeds.—The Oorporation have come to an agreement with the 
Wakefield and District Light Белу Company for the through 
running of trams between Leeds and Wakefield and aod Rotheell. 
By August next it will be poesible to travel by tram from Leeds Oorn 
Exchange to Wakefield, a distance of about 10 miles, for the sum of 
6d., which is 5d. cheaper than the present railway fare. 

Falkirk.—The Town Council have forwarded the draft conditions 
as to the running of the electric cars on Sundays to the promoters, 
the Falkirk aud District Tramway Company. The Council reserve to 
themselves the right to purchase the undertaking from the company 
on a six days’ runuing basis, and to prohibit the running of the cars 
during the hours of public worship. They also stipulate that the 
tramway employés shall be engaged only six days per week. 


Central London Railway.—The directors of the Central London 
Railway Oompauy have declared a dividend for the half-year ended 
June 30 at the rate of 4 рес cent. par annum on the undivided 
ordinary and preferred ordinary stocke, and a dividend at the same 
rate on the deferred ordinary scock, provided for and payable at the 
end of the year’s working. The balance to be carried forward is 
£48,737, in which is included £37,000 from the previous half-year. 


City and South London Railway.—The accounts for the half. 
year ended June 30 show a balance, after providing for debenture stock 
interest, dividend on the preference stocks, and transferring to renewal 
fund £1,500, sufficient to allow of a dividend on the consolidated 
ordinary stock for the half-year at the rate of 2j per cent. per annum, 
carrying forward £701. The dividend for the corresponding period 
last 900. was at the rate of 23 per cent. per annum, carrying for ward 
£1,500. 

Electric Railway Lock.—An automatic safety lock for railway 
carriage doors has just been put upon tho market. All the doors of a 
train titted with the lock fasten automatically immediately the train 
starts and unlock automatically when the train comes to a standstill. 
By the movement of the train a current of electricity is generated, and 
this is centred on a powerful msgaet which draws a bolt into a alot, 
thus securing the door. When tae train stops the current ceases, the 
bolt drops, and the door is released. 

Bath.—Last week Oolonel von Donop, representing the Board of 
Trade, expressed approval of the working and the construction of the 
new line which has been laid down from High-street, round the Orange- 

ove, Terrace-walk, aud North-parade, and down Pierrepont and 

anvers streets to the Great Western Railway Station. The car 
travelled along the metals smoothly, and all the corners were easily 
negotiated. The inspector then proceeded in а саг to Combe Down to 
examine the progress of the work in connecting up the track with 
Oombe Down. 

Pontypridd.—At the meeting of the Pontypridd District Cogr cil 
Electricity and Tramways Committee a report was read of the negotia- 
tions between Mr. Hugh Bramwell, who had been deputed to meet 
the British Electric Traction Oompany with a view to the purchase of 
that company’s horse tramways from Pontypridd to Hafod. The оош. 
pany wanted £6,000, and Mr. Bramwell offered £5,000 on behalf of 
the Council. As there seemed to be no chance of а settlement, it was 
resolved to refer the matter to the arbitrator appointed by the Board 
of Trade, Sir C. 8. Moncrieff. 

Compensation Limit.—The proceedings against Mr. A. Mair 
Wilson, a member of the Sheffield Corporation, for refusing to accept, 
and consequently s d unable to produce, a ticket came before the 
Sheffield Stipendiary last week, Mr Wilson's reason for th» refusel 
being that the notice on the back of the ticket sought to limit liability 
for accidents to £25. The facts were not in di-pute, the question 
being whether the action of the Corporation was ultra vires. Ulumately 
a nominal fine of 1s. was imposed, it being understood that Mr. Wilson 
intended taking the case to a higher tribunal. 

Electric Standards in Roads.—The Aesistant Secretary of the 
Railway Department of the Board of Trade received on Monday a 
deputation from the Roads Improvement Associstion, who brought to 
his notice & number of questions, including the erection of standards 
in the centre of the carriageway for tramway and light railway 
purposes. The deputation urged thet the standards were unnecessary 
and dangerous, and pointed to the narrow margin on either side of the 
tramways. Sir Herbert, in reply, said the representations should 
receive the careful attention of his department. 

Suggested Light Railway.—The report of the Joint Committee 
of the Gloucestershire and Worcestershire County Councils on the 
proposed Gloucester to Malvern light railway, which had already been 
considered by the latter Council, as reported in our issue of the 17th 
ult., was presented at the last meeting of the Gloucestershire Oounty 
Council, The committee were unable to recommend that the circum- 
stances would Joniy the necessary outlay. A suggestion was made 
that motorcars might be run, and that the Great Western Railway 
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should be approached. Ultimately the subject dropped without any 
action being taken. : 

Swansea.—The contractors, Messrs. Dick, Kerr, and Oo., have 
completed a section of the tramways, extending to some 3j miles, 
and representing about a third of the system. A communication has 
been received from the tramway company in respect to the short strip 
of track beyond the borough boundary. The company state that they 
are not prepared to run any risk, but would run over this strip at per 
саг mile, they to hand over all the receipts of this section. e com- 
pany also asked for the payment of £6,640. 10s., agreed upon in con- 
nection with the overhead electrical equipment, Neath-road. It was 
decided to defer compliance with the request for the present, as it was 
considered that if the amount was paid before a lease has been entered 
into complications might arise. 

Southport.—The year's returns of the Corporation trams show a 
deficit of £341, against £1,223 last year. "The traffic receipts totalled 
£17,304, against £16,179, and the operating costs were reduced from 
£11,932 to £10,986, showing a gross profit of £6,660 ; but interest on 
loans and lease rentals absorbed £3,803, and sinking fund £3,198. 
The following is an analysis of the кеше the years 1903.4 and 
1902-3 respectively: length in miles, 10°77 (10°77); car milos run, 
431,019 (418,594); passengers carried, 3,857,208 (3,535,434) ; pas- 
5 per саг mile, 8:90 (8°45) ; traffic revenue per car mile, 9:054. 
(9:28d.) ; „ рег car mile, 612d. (6°44d.) ; traffic revenue 
г passenger, 1:084. (1 10d.); operating costa per passenger, 69d. 
76d.); Board of Trade units ind. 492,261 (458,472) ; population of 
district, 49,000 (49,000) ; number of times population carried 78 (72). 

M tan Electric Tramways Co.—On Tuesday last Mejor 
J. W. Pringle, R. E., and Mr. A. P. Trotter made an official inspeo- 
tion, on behalf of the Board of Trade, of tbe Dnr from Finsbury 
Park to Wood Green and Seven Sisters Corner, Tottenham, recan- 
structed for electric traction on the overhead system by the Metro- 
politsn Electric Tramways, Limited. Satisfaction was expressed 
regarding the manner in which the work һай been carried out, and 
these important sections will therefore be opened for public traffic 
immediately on the receipt of the Roard of Trade certicate. They 
form the first part of an extensive system, with a total length of about 
50 miles cf electric tramways and light railways in North London. 
We understand that the first result of the change from horse to 
electric traction will be a reduction from 14d. to Id. in the fare from 
Finsbury Park to Wood Green terminus, 


Cambridge.—4At a special meeting of the Town Oouncil the Law 
and Property Committee reported that they had had two interviews 
with Mr. А. A. C. Swinton, M.I.O.E., on behalf of the Cambridge 
Electric Tramways Syndicate, with reference to the electrification and 
extension of the borough tramways, and the negotiations had now 
reached a point when it was desirable to consider the question of 

routes. As in this matter the interests of the Corporation and the 
syndicate were lien concerned, Mr. Swinton suggested that if the 
Corporation woul employ an expert to advise them on this question, 
the syndicate would be prepared on their part to pay the cost of 
obtaining such "р! opinion. Under those circumstances the com- 
mittee recommended that Messre. Kincaid, Waller, and Manville, of 
Westminster, who were employed by the Corporation in 1899, be asked 
to advise as to the various routes which should be adopted in the 
event of the electrification of the tramways being carried out. The 
report was adopted. 

“Live Rail” Dangers. —1п the course of an interview with a repre- 

sentative of the Manchester (Guardian, Dr. J. A. Fleming expressed the 
view that there could be no adequate protection ſor live rail" dangers 
exoept by covering the line. He remarked that on the Metropolitan 
District Railway a board was being bolted alongside the rail, the top 
edge of it being slightly higher than the sarface of the metal. Dr. 
Fleming, however, considered this insufficient, and suggested a сетісе 
by which the ''live" rail would be covered with a wooden shelter 
arrangement the section of which would resemble a figure 7 or a capital 
L inverted. The picking-up bar of the motor would then have to be 
bri as to pass under the hood of the shelter. Neither the bendiog 
of the bar nor the erection of the board arrangement, remarked Dr. 
Fleming, presents any difficulty, nor would the latter be very costly. 
s‘ Some such protection,” he continued, would obviate the perils now 
attending the ‘live’ rail, for then neither men nor cattle could get 
against the metal by accident. If a man ‘fell over it he would touch 
only the harmless wood. Some such protection will, I am sure, soon 
have to be recoguised as a compulsory necessity.” 


Llandudno and Colwyn Bay Electric Tramway.—Av the 
Colwyn Bay Hotel, last week, Oolonel Von Donop, on bebalf of the 
Board of Trade, held an enquiry with reference to the application of. 
the Llandudno and Oolwyn Bay Electric Railway Company for an 
extension till this time next year of the order authorising the con- 
struction of the light railway. It was stated on behalf of the pro- 
moters that the delay had been owing to various difficulties which the 

dicate had to contend with. A contract had now ben entered 
into for the execution of the work, and another contract had been 
entered into with the Tramways Construction Company, onder which 
the capital required, £40,000, would be supplied. The agreements 
referred to were produced, and copies of them handed to the inspector. 
Mr. Leslie, of Liv 1, who appeared for the Tramways Construction 
Company, confirmed the etatement as the capital being 5 
and in reply to a question said none of the money his clients would 
advance was in respect of the expenditure already incurred in the 
ebtaining of the order, eto , which 1s said to have been about £20,000. 
At the close of the enquiry the inspector visited those portions of the 
light railway which had been completed or partially completed between 

-on-Sea and the Llandudno boundary. 

‘Tees-side.—The M MOM 5 and ошау Electric 
Tramways Bill, promo y the Impe amways Company, was 
before the Select, Committee of the House of Lords on Tuesday. The 


promoters had with Thornaby to pay in lieu of profits £200 per 
route mile for the tramways in their distriot. Mr. Hamilton, who 
opposed on behalf of Middlesbrough Corporation, said he would be 
content to accept a similar clause to that which had been ted to 
Thornaby iu regard to the 525 yards of tramway which would be made 
within the Middlesbrough boundary under this Bill. This led to a 
conference, as the result of which it was announced that it had been 
agreed that the 325 yards of tramway to the east of Middlesbrough 
should be purchased on Tramway Act terme by Middlesbrough. 
After formal proof of the preamble had been given, the Bill was 
allowed tc proceed. The effect of the agreement appears to be that 
the 325 уагда of new line in Middlesbrough will come under the 

rview of the provisional order of 1897, and be purchasable by 

iddlesbrough concurrently with the other lines, and that the 
tramway in Thornaby will, for the pu ‘of the order of 1897, 
form a portion of the existing system. The question of the payment 
to Middlesbrough. on the basis of the promotere’ arrangement with 
Thornaby should, it was agree I, form the subject of future negotia- 
tions. 

Raworth's Patents.—It is stated that six tramway undertakings 
have decided to adopt Raworth’s patent demi or one-man car. Two of 
these have already been rect e ved at the Skircoat дербі for eventual 
use between the Post Осе and the O'd Station at Halifax, 
where a trial trip was made in one of them last week. The great 
advantage of this car is that it is inexpensive to work. One man can 
do both the driving and the conducting. He stands at what is for the 
time being the front of the car. There is an entrance at each end, and 
at the back end the gate is kept shut and the steps folded up, so that 

geys can only be admitted through the opening where the driver 
is. No one can get out or in while the car is in motion, as any attempt 
to lift the bar at the exit at once pulls back the speed lever and stops 
the car. The fares can be dropped into an ordinary fare box, either on 
entering or leaving the car, and the driver is able without difficalty to 
exercise а strict check on the number of passengers. The car, which 
is, of course, of the single decker variety, will hold 20 passengers. 
Patent motors and controller are also being used. If the car is going 
up hill it does not require so much current as an ordinary car, as it is 
only half the weight ; and when it is running down, instead of its 
grinding up wheels aud brakes, the motors turn into generators and 
generate current, which goes back into the overhead lines to help the 
other cars, One object of this trial ир was to register the amount of 
current saved by the patent motors and controller. and the results are 
said to have been very eatisfactory. It is expected that, compared with 
an ordinary саг, which weighs double and requires two men, the saving 
will be one half, while ae the new cars. are fitted with erative 
юне it is anticipated that the cost will be further reduced to one- 

ird. É 


Motropolitan Railway Co.—At the meeting of the St. Maryle- 
bone Borough Council the Legal and Parliamentary Committee pre- 
sented a report stating that they had received a further letter from 
the engineer to the Metropolitan Railway Oompany, with reference to 
the company’s oe to erect an electrical sub-station in Upper 
Baker - street. е company are very anxious to proceed with the 
erection of the sub-station, and state that, unless the work can be pro- 
ceeded with at once, there will be considerable delay caused in running 
the electric trains over the railway. Although the company feel sure 
that building shops at the north end of Upper Baker-street will not be 
remunerative work fot them, they undertook to submit for approval a 
.revised plan showing shops facing the street at the aide of the sub- 
station. The committee had also received а further letter from the 
agent to the Portman Estate, steting that he has had farther com- 
munication with the railway company as to their proposals, and has 
seen the engineer, who submitted to him an amended plan, following 
up the lines of the discussion at the recent conference, by which the 
company will continue the shops and business premises for the whole 
length of their buildings on the ground floor at least, and will 
rearrange the construction of the sub- electrical station so as to only 
озору the upper part or back part of their building, and that, under 
the circumstances, he thinks that thie proposal might be win AX 
Mr. Seaton, the company’s engineer, attended before the committee, 
and submitted the amended plan showing a new elevation, with shope 
along the whole length of the buildiogs, and gave an undertaking that 
the depth of the shops proposed to be bnilt would not be less than 
10ft. аса endorsed the plan accordingly. The committee recommended 
tbat the Cuuacil approve of the proposals of the company to erect 
a sub-station in Upper Baker · street in accordance with the ameuded 


plan. 

London County Council. —The Highways Committee submitted 
а recommendation at Tueeday’s meeting of the Council that (a) the 
erection of a pump-house and an outside coal bunker, (5) the prepara 
tion of the foundations for the turntables and cranes, and (c) the 
making-up of the levels of the road in connection with the generating 
station at Greenwich, be entrusted to Messrs. Lovatt and Co., who 
have the main contract, and who were prepare to carry out the work 
at price 5 рег cent. less than the e:hedule prices specified in their 
present contract. The expenditure is estimated at £29,000. А further 
vote of £1,500, beyond the 23,000 alrcady granted, was asked for in 
order to supply the tools required in connection with the electrical 
working of the tramways. A sum of £1,250 was applied for to 
rebuild and extend the car.sheds at Wandsworth. The Highways 
Committee further recommended that the contract for the sub-station 
at Greenwich be awarded to Messrs. Lovatt and Co., the work to be 
completed by the eame date as the firet portion of the generating 
station. The cost is put at £18,500. Approval was also asked to sn 
estimated expenditure of #215 000 for the plant required at the sub. 
station. The receipts for the week ended 9th inst. amounted to 
£14,117, against £11,187 last year, and for the period from April 1 
to that date they totalled £171,048, against £141,966 last year. Ап 
elaborate form of top-covered oar has been insugurated оп the 
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Peckham route. It was stated at Tuesday's meeting of the Oouncil 
that in order to realise the tramway estimates for the present financial 
year a sum of £66,788 more than the recsipts of last year would be 
required, and of this £32,107 had ulready been realised. It was ho 
that the Council's electricity generating station at Greenwich would be 
at work early in 1906. At the present time the Oouncil is being 
supplied with current from three stations, costing double the amount 
it would if supplied from their own generating statiou, making a 
difference on the past year of £15,000. "The Brixton night trams are 
not, contrary to reports, to be discontinued, at any rate for the present, 
though the receipts have been only moderate. 


Salford. Тһе annual report, just issued, describes the new rontes 
opened during the year, and points out that so soon as the lines now 
being laid along Great Oheetham-street East and Leicester-road are 
completed—oonnecting the Bury New-road route with Bury Old- road 
& direot route from the districts of Salford and Broughton will be 
obtained in Heaton Park. The total length of tramways now worked 
by the Corporation is 694 miles of single track. Of this miles are 
owned ова Oorporation. Besides running powers over 54 miles belong- 
ing to chester, the following lines are leased to the Corporation : 
Ecoles, 64 miles; Swinton and Pendlebury, 7 miles; Prestwich, 54 miles; 
and Whitefield, 13 miles. The total electrical energy used during the year 
was 6,102 524 units, of which 5,251,055 units were supplied by the 
/ Salford electricity undertaking, for which 2d. per unit was charged, 
less 24 per cent. discount. The remaining 851,469 units were supplied 
by Manchester, for which only 1°49d. per unit was paid. The stock 
of cars on March 31 last was 150, of which 100 were of the donble- 
decked single-truck type and 50 double-decked bogie cars, all having 
staircases of the reversed type. During the year 20 of the single- 
truck cars were covered with outer-deck coverings, and have 
proved of much benefit to the travelling public. The traffic 
returns show largely increased receipts in the gross, though there 
has been a decrease in the earnings per car mile, probably as 
a result of the unfavourable weather of last year. The number of 
passengers carried, the mil run, and the traffic receipts were: 
^psssenge's carried, 36, 956, 405; receipts, £198,422. 7s, 6d. ; earnings 
per oar mile, 10:07d. ; miles ran, 4,726,446. Iu the next previous 
yesr the figures were: passengers carried, 28. 150, 675; receipts, 
£144,486, 24. 6d.; earniogs per car mile, 10:25d.; miles run, 
3,580,590. The highest weekly receipts were those for Whit-week, 
whea they amounted to £5,606, 16s. 6d., the sum earned during 
Whit-week of the previous year amounting to £3,632. 9s. 5d. The 
year's working to March 31 last has resulted in a groes profit of 
£60,105. 14s. 11d. The total capital expenditure, including original 
outlay, amounts to £620,069. 


Newcastle.—At the conference between the Tramways Committee 
and the Tyneside Tramways Oompany on Saturday the following terms 
were agreed upon: The Corporation shall fan a service of cars beyond 
Wallsend boundary to Park-road in Walleend, both on what is known 
as the Jow and high lines, and they shall retain their own drivers and 
conductors. This means linking up Wallsend with the Newcastle 
system, The Corporation may increase their service with Wallsend at 


their option. The Oorporation to psy in the way of rent for the 
Wallsend line four-fifths of id. for every passenger carried, 


the sum to be reduced pro rata in respect to workmen and 
children. The fares charged on the through traffic to Wallsend will 
be 54. for every half mile, bat no fare in Wallsend will be charged 
less than ld. The eside Tramway Company will run а car 
with their own driver from North Shields through to Stanhope-screet, 
or some other point on the Stanhope-street route, but each oar is to 
be ia charge of a Corporation conductor from the Wallsend boundary. 
The car is to be run every 16 minutes to and from Newcastle. This 
will work in with the des Corporation eight minutes' service, and 
a Tyneside Tramway Company's oar will take the place of one of the 
Corporation cars. "The Corporation to retain the whole of the receipts 
taken on account of gers carried in the Newcastle area, aud in 
tarn to pay over to the company 2d. per car mile for the rent of car 
and use of driver. The company undertake to run punctually their 
cars to the satisfaction of the Corporation, and all cars have to be 
maintained in good order to the satisfaction of both parties; to be 
free from advertisements similar to the Newcastle cars as far as possible. 
With reference to Gosforth Park traffic, the Corporation undertake to 
look after all the race traffic to Gosforth Park from the Central Railway 
Station, the special fares to be divided according to the len of 
mileage run on the two systems, which is about ten-seventeenths for 
the Oorporation and seven-seventeenths to the Tyneside Tramway 
Company. The company to run not more than four cars on their own 
lines from Lansdowne-terrace boundary to Gosforth Park. The Oorpora- 
tion undertake to run on ordinary days at least one car every hour to 
Gosforth Park, and to increase snch service as the traffic requires; all- 
through traffic fares to be divided in proportion to mileage. The 
agreement to last 10 years, and to be revised every five years after- 
wards. During the continuance of the agreement neither party shall, 
withont the consent of the other, make any application to Parliament, 
or to the Board of Trade, or the Light Railway Commissioners, in rela- 
tion to running, fares, or traffio facilities generally, over the lines of 
either party, for alteration of powers obtained at the present session of 
Parliament, This agreement was submitted to the House of Oommons 
Oommittee on Tuesday, when the matter was adjourned until to-day, 
another point arising. The committee had suggested that the parties 
should draw up and submit a clause providing that no increased value 
should accrue in case of sale from the granting of the running powers. 
The Oorporstion of Newcastle, not being the purchasing authority, 
oould not acquire the undertaking of the company, and if the Cor- 
poration of Wallsend should in the future desire to purchase the 
undertaking they would obtain no benefit from the agreement, not 
being parties to it. Counsel are to formally draft the agreement for 
incorporation in the Bill, and the provision in regard to purchase 
is to form a separate clause, 


LIGHTING AND GENERAL. 


Hove,—The Hove Electric Lighting Oompany are about to extend 
their maine. 

Acton.—The subject of lighting the courts has been referred bsck 
to committee, 

Shildon.—The Northern Counties Electric Supply Oompany are 
making a start. A site for a stasion has been surveyed. 

Electric Supply Corporation, Limited.—Allotment letters of 
the issuc of 46,600 shares of £5 each were posted on Monday. 

Falmouth.—The Empire Electric Light and Power Company 
intend to apply for a provisional ordér with regard to Falmouth. 


Margam.—The agreement entered into with the South Wales Elec- 
trical Power Distribution Company for the supply of electric current 
is being revised. 

Poplar. —The freehold of premises abutting on Eliza-place, Wick. 
lane, is to be acquired at the price of £1,400 as a site for the proposed 
northern sub-station. 

Harpenden.—The Mutual Electrical Supply Company intend to 
apply for a provisional order to supply electricity within the Urban 
District Council's area. 

Swansea.—The Town Council have decided to carry out, when 
necessary, certain works in connection with switches and cables at an 
approximate cost of £500. 

Soothill Nether.— Under their recent Bill the Council will acquire 
powers to build a refuse destructor, and its construction is to be taken 
into immediate consideration. 

Popiar.—The Borough Oouncil have resolved to form a reserve 
fund with the profit of £4,474 made by their electrical installation 
during the past financial year. 

Louth.—The Town Oouncil have confirmed the agreement with 
Messrs. Handootk and Dykes as consulting engineers on terms which 
the mayor said were favourable. 

Wolverhampton.—The Town Council] have approved of extensions 
of the electric lighting mains in Waterloo-road from Whitmore Hill to 
Christ Oharch, at a cost of £750. 

Stoke Newington.—Tae Council will support the London County 
Council's proposed application to Parliament ;^ wiring aud fitting of 
consumers’ premises for electric light. 


Cardiff .—With regard to the erection of an electric distributing 
sub-station for the docks, it has been agreed to accept tenders su! ject 
to the approval of the Local Government Board. 


New Address.—Messrs. Rashleigh Phipps and Oo. are moving 
their business of artistic electric fittings, eto., to larger premises at 
147, Oxford-street, on Saturday next, the 23rd inst. 


Surbiton.—Moessrs. Callender have obtained permission and direc- 
tions to lay cable in Ewell-road at a cost of 9, а road at present 
outside the area comprised in the electric lighting order. 


Holidays.—We are informed that the Brook Green Works of the 
Robertson Electric Lamps, Limited, will be closed for the annual 
holidays from Saturdsy, July 30, until Monday, Aug. 8. , 


Oban. —The arc lamps are to be lighted from Aug. 1. A main is to 
be extended for private lightiog at an estimated cost of £73, aud the 
public lamps along the route converted to electric lights. 


Hindley.—Offere from the Lancashire Electric Power Company aud 
the South Lancashire Tramways Oompany, Limited, for supplying 
electrical energy to the towaship are under consideration. 


Goole.—An enquiry has been held into the application of the Urban 
District Oouncil for sarc:ion to borrow £1,000 for the purchase of 
property for the purpose of electric lighting and a depót. 


City of London Electric Lighting Co.—Warrants in psyment of 
dividends оп account of the distribution for the year 1904 on this 
company’s preference and ordinary shares have teen posted. 


Hucknall.—The Urban District Oouncil are conferring with the 
National Electric Construction Company, Limited, and the Southern 
District Eleotricity Corporation with regard to electric lighting. 

Dewsbury.—The tradesmen's association have written to the Oor- 
poration stating that the charges for electricity in Dewsbury were in 
excess of neighbouring towns, and asking that a reduction be made. 


South London Electric Supply Co.—The company reports 
that the accounts for the half-year ended June 30 show a net profit of 
£14,149 against £5,210 for the corresponding six months of last year. 


Abingdon.—The Abingdon Electric Supply Oompany intend to 
apply for ә provisional order to authorise them to supply electricity 
for public and private purposes within the area of the ur district 
and borough. 

Chichester.—The Board of Trade's approval of the draft deed of 
transfer of the electric lighting order, as slightly altered, has been 
accepted by the Town Counsil, and referred to the company’s solicitor 
for approval. 

Hornsey.—The Borough Council have decided to borrow £75,083, 
at 3% per cent. interest, repayable in half-yearly instalments, to 
cover the cost of road widenings, road improvements, and electric 
lighting extensions. 

8S. “ Caronia."—We are informed that the United States metallic 
packing is to be fitted to all the rods on the main and auxiliary enginn 
of the above steamer of record size, which has just recently been 
launched at Olydebank. 

Redditch.—The Urbau District Council intend to apply for sanc- 
tion to a further loan of £7,500 to meet the expenses of insta ling 
additional steam plant. A motion to employ а coneulting engineer 
has failed to passin committee, 
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Scarborough Telephones.—The e Telephones Sub-Oom- 
mittee have now reported to the Corporate Property Oommittee their 
decision to defer further consideration of the question of establishing s 
system of municipal telephones in the borough. 

Friern Barnet The Electrical Supply Company intend to apply 
for ission, under the Council's provisional order, to supply electric 
light within the Council's area. Application is to be ө to extend 
tbe time of the Urban District Council's order. 

Durham College of Seienoe.—Matriculation and exhibition 
examinations begin Sept. 26 for the departments of mechanical and 
marine engineering, naval architecture, electrical engineering, mining, 
metallurgy. Particulars appear in snother column. 

Rangoon.—At a recent general meeting of the Municipal Com. 
mittee it was resolved to adopt, on the Local Government's recom- 
mendation, the alternating-current system for the electric lighting of 
Rangoon by Messre. Darwood and Оо. —7adían Engineering. 

London Electric Supply Co.—The number of units sold for the 
half-year ended June 30 was 4,494,220, producing a gross revenae of 
£54,776, compared with 1,927,876 units sold in the corresponding 
period of the year 1903, producing a gross revenue of £36,825. 

Stratford.—The Stratford-on-Avon Elecoric Supply Company and 
Mr. G. Vaughan Fowler, of Warwick, and Messrs. Foote and Milne, 
Limited, of Princes-mansions, 66, Victoria-street, London, intend to 
apply ior provisional orders to supply elestricity for public and private 


` , 
Harrow Telephones.—The survey of the area to be served by 
the proposed Post Office exchange has now been completed, and eteps 
are being taken to acquire suitable premises for an exchange, and 
to “пу out the construction of the syste:n of wires as soon as 
poesible. 


St. James's and Pall Mall Electric Light Co.— The amount of 


electricity sold for the quarter ended Midsummer, 1904, is returned 
at 1,431,553 units, estimated to produce £22,964, as against 
1,450,672 units, which produced £23,612 for the corresponding period 
of lest year. 

Taunton.—It has been decided, in consequence of the increased 
demand for the supply of current in the Station-road and Rowbarton 
district, to at once lay a low-preseura feeder main at a cost of £130. 
The connections to the mains during the past quarter were equivalent 
to 304 8-c. p. Jampe. 

Shildon. —The Northern Counties Electric Supply Oompany having 
informed the Council that they had secured a new site for the proposed 
electric light works, which would be completed without delay, it has 
been decided not to proceed at present with the action now pending 
ageinst the company. | 

Norwich.--The agreement between the Corpora tion and the National 
Telephone Company, Limited, with referenc* to placing telephone wires 


underground contained a clauee for the purchase of the exchange system 
fromthe company. This has now been limited to the conduits and 
manholes in the streets. 


Clyde Valley Electrical Power Со. — А committee of the House 


of Cominons on Tuesday adjusted clauses in a group of electric lighting 


provisional orders relating to Barrhead, Eastwood. and Oathoart, 
Kilpatrick, Renfrew, Johnstone, and Shettleston. 


the Bill was passed last week. 


Shrewsbury.—The accounts of the electricity works for the year 
ended March 31 show that the costs have been reduced by ‘07 per 
per unit. The charges having been 
reduced, a decrease of ‘42d. per unit is shown in the receipts, and £500 


unit, and now stand at 1:85d. 


hes been carried to reserve fund. 

Fleetwood.—The 
Fleetwood to supply 
town at a reduced rate, providing the local Coun 
the candle-power in the public street lamps by 50 per cent., has boen 
very well received by the Oouncil. 

Swanage.— The Swanage and District Electric Supply бошпу 
and the Southern District Electricity Corporation intend to apply 
the Board of Trade daring the ensuing session of Parliament for pro- 
visional orders to empower them to supply electricity for public and 
private purposes within the district. 


Gravesend.—The surveyor is preparing estimates for lighting the 
bandstand with gas and electric lighting. The Northfleet Oouncil is 


to be offered а sum of £260 on certain terms for their consent to the 
extension of the Gravesend electric lighting order, so as to include the 
urban district and parish of North fleet. 

Hampten.—The District Oouncil have accepted the terms of the 
General Post Office for an exchange circuit between the public offices 
and the Kingston poet office exchange and a private telephone circuit 
between the isolation hospital and Dr. Atkinson’s residence, a five 
years’ agreement to be entered into in each case. 

Govan.—The Town Oouncil have accepted the offer of Messr. Jas. 
Allan, ten., and Sons, Elmbank Foundry, for the supply of lamp 

illars. Mr. Parsons's first annual report on the working of the elec- 
tricity department is very satisfactory. The capital outlay up to date 
has been £71,246 and the borrowing powers are £80,000. 


Liverpool.— We sre informed that the bulk of the £400 000 loan 
already referred to in these columns, is required for extenaions of 
Lister di ive and other existing stations and mains of the Corpora tion, 
principally in connectiou with additional high-tension system of 
distribution of 6,000 volts, which was commenced last year. 


Lowestoft. —There are now 525 consumers connected to the mains, 
representing 25,508 8-c.p. lampe. During the month 10 new con- 
sumers have been connected, representing 508 8-с.р. lamps. It has been 
referred to the Electric Lighting Oommittee to submit an estimate of 
the cost of lighting the Denmark-rcad with electric lamps to be fixed 


te the tramway trolley poles, | 


The preamble of 


estion of the electric lighting company of 
tricity for public lighting purpoees in the 
cil agree to increase 


to 


—The returns for the month of June at the electricity 


Blackpool. : 
works show a decrease in the works output of 7,451 units, as com. 
paron with the corresponding month last year. For the quarter ending 


‘June 30, the works output s 
new consumers for the June quarter of this year were 20, as against 


30 for the same quarter last year. 


owed an increase of 69,878 units. The 


Tiverton.—Mr. G. Vaughan Fowler, Warwick, intends to apply 


for a provisional order under the Electrio Lighting Acts for the supply 
of electricity in the borough. The Coun a 


scheme and accepted a tender. 
Suter’s offer co deposit £1,000 as security for the due fulfilment of 


their electric lighting installation contract. 


have already ado 


they approved of Messrs, 


Last week 


Cambridge.—The Cambridge Electric Supply оправу, Limited, 


announce a reduction in price of electrical energy from to 6d. M 
unit: for any quantity up to 1,C00 units yearly, and for лу quantity 
exceeding 1,000 and not exceeding 2, « 

lees 5 per cent. discount ; 2,000 to 5,000, 74 


units yearly, per unit, 
oent.; 5,000 to 5,000, 
10 per cent.; and above 5,000 units yearly, 124 per cent. 

Wisbech. —The Electric Lighting Oommittee’s recommendation to 


adopt an agreement retaining the services of Mesers. Robert Hammond 
and Son as consulting engineers for the electric 


come before а special meeting of the Council shortly. 
Trade have approved of the system for the supply cf electrical energy 


hting scheme will 
e Board of 


for the purposes of the Wisbech Electric Lighting Order, 1901. 


Eastern Telegraph Co.—The eccounts show, after payment of 
interest on the debenture stock, dividend on the preference stock, and 
the interim dividend of £1. bs. per cent. on the ordinary stock, a 
balance available sufficient to pay a final dividend of £1. ба. per cent, 
and а bonus of £2 per cent., both tax free, on the ordinary stock, 
making a total distribution of 7 per cent. for the year ended 
March 31. 

Walsall.—An arrangement has been arrived at between the Elec. 
tricity Committee and the Tramway Oommittee allowing of a reduction 
of the price of electricity down to lid. per unit to the Tramway 
Committee for the working of the tramways. The total number of 
consumers supplied on June 30 last was 350. During the past month 
the total unite generated at the station were 101,514. The total 
output from the main generators was 98,555 units. 


Hull.— An enquiry has been held into an application of the Town 
Council for a loan of £10,000 required for the purchase of two addi- 
tional Lancashire boilers and settings; additional mechanical stoki 
and elevating gear; au additional armature of 510 kw. capacity ; an 
for the construction of a bridge and railway sidings from the adjacent 
lines of the Hull and Barnsley Railway to the electric lighting station 
so as to be able to handle the coal more cheaply and expeditiously. 


Electric Motors.—- We have received а well-got-up and beautifully. 
illustrated booklet on ''Electrio Motor Driving,” which Mr. S. E. 
Fedden, A. M. I. O. E., M. I. Mech. E., general manager and engineer of 
the Sheffield Corporation electric supply department, hus drawn up 
for circulation amongst power users and intending consumers. It not 
only contains all the necessary particulars, but also a number of flatter- 
ing testimonials received from many of the motor users in Sheffield. 


Dudley.—The report on the year's working of the electric under- 
taking shows an increased annual output of 470,000 units, subsequent 
to a reduction in the price of current per unit to 1d. during the 22 light- 
load hours, and 6d. for the remaining two bourse. The income has been 
£10,662 and the working expenses £5,650. The gross profit was 
£5,012, of which 24.256 was paid in principal and interest of loans, 
leaving a net profit of 2655. This madea total net profit for the past 
two years of £1,461. 

Lothian Electric Power Bill.—When this Bill came before Mr. 
Lowther's Committee on Saturday it was explained that the promoters 
had agreed with the opponents to reinsert the clause which was struck 
out by the chairman of the House of Lorde, the object of which was 
to give compensation for any injury arising from the escape of elec- 
tricity. They had resolved upon this course in order to get the 
opinion of the House of Commons Committee on the subject. The 
committee agreed to ineert the clause, and the preamble of the Bill 
was proved, 

Ashton. —The private consumers at 4d. unit are to be allowed a 
discount of 5 per cent. if the account be paid within 91 days of its being 
presented. The power consumers will be given the opon of being 
charged on the maximum demand system at the rate of 3d. for the first 
hours daily use and ld. after, or the present flat rate of lid. per unit. 
The following figures are available: electricity estimates fcr 1905, 
£12,008 ; actual expenditure for 1904, £11, Os. 4d.; balance to 
profit and loes account, £1,270. 8s. gd; amount received for sale of 
current, £11,046. 12s. 8d. 

Electrical Driving and Cotton Mills.—There has just been pub 
lished in pamphlet form а paper read before the Manchester Insurance 

y A. Kelly, A. M. I. KE. E. (Kelly and Hide, 


Institute on Dec. 8, 1903, 
consulting electrical engineers, 56, Dale-street, Liverpool). It is well 
supplied with illustrations and disgrams, and shows that the атап: 


tages of electrical driving in cotton mills has been well ap 
the United States under conditions which are identical to those obtain- 
ing in Lancashire. The manufacturers in this country will no doubt 
find the little volume useful, 
Whitehaven.—Negotiations are still 
Town Council and the Harbour Oommissioners as to the li 
the harbour, as has been the case for some years now, 
turn пров the question, it appears, whether the Со 
be held liable for any harbour accident that might reeult by failure of 
the lighting or by reason of defective lighting. The best terms the 
Oouncil can make with the Harbour Oommissioners is that this liability 
should. be insured against, and that the Council and the Commissioners 
should halve the cost of insurance, 


proceeding between the 
ting of 
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Stock Exchange.—The Stock Exchauge Committee has appointed 
July 27 ppm settling day for Metropolitan Railway Company's 
£500,000 34 per cent. convertible preference stock, and have ordered 
the undermentioned securities to be quoted iu the official liat: Anglo- 
Argentine Tramways Oompany, Limited, 120.000 ordinary shares of 
£5 eich, fully paid, Nos. 260,008 to 380,007 ; British Electric Traction 
Сошраву, Limited, further issues of 1,235 ordinary shares of £10 each, 
fully paid. Noe. 232,067 to 253, 301 ; and Metropolitan Railway Com- 
pany's £500,000 34 per cent. convertible prefe ence stock. 

King's Lynn.—The engineer's last report shows that applications 
have been received from 10 additional consumers, making a total of 
474, and that there are 180 extra lamps, making 19,206 connected for 
buy consumere, He also submitted the following statement— viz.: 

nits genersted, May, 1904, 28,424 (1905, 22,856); units sold to 
private consumers (hght and power). 13,584 (7, 605); units sold at 
power rates, 9,059 (3 427) ; cost of fuel, stores, repairs, and wages at 
station, £118. 15s. 2d. (£119. 8e. 10d.); cost of unite generated, 
1:0027d. (1:2542d.) ; wages of lemp-lighters and outside staff, £28. 
10s. 9d. (£19. 19s. 7d.). 

Eastern Telegraph Co.—The revenue for the six months ended 
March 31 amounted to £635,884, from which sre deducted £175,160 
for the ordinary expenses and £40,759 for expenditure relating to 
maintenance of cables, eto., leaving a balanoe of £419,965, to which is 
added £32,867 brought from the preceding half- year, making £452,832. 
After plasing £8. to the reserve fund for maint*nance of ships, and 
£170,000 to the general 1eserve fund, a final dividerd of 1j per cent. 
is recommended on the ordinary shares, and s bonus of 2 per cent., 
making a total distribution of 7 per cent. for the year, This will leave 
£1,233 to be carried forward. 

Aberdeen Telephones — At a recent joint meeting of the Finance 
and Streets and Roads Committees, the amended agreement, which 
bad been sent back from the National Telephone Company, as to the 
laying of underground wires for the telephone service in Aberdceo, was 
considered, It was reported that Mr. Gaine, the general manager of 
the National Telephone Company, had made very considerable and 
material alterations on the Edinburgh sgreement. After discussion, 
the joint committee unanimously resolved to recommend that the 
Council should make no departure from the original agreement which 
was submitted and was known as the Edinburgh agreement. 


Finchley.— The Electrical Committee reported last week that they 
had expended out of the £17,000 loan £85,347 for a kilowatt set, 
‘£289. 76. for switchboard extension, £700 for a new boiler, £226 for 
two superheaters, and £49. 15e. for a temporary iron building. They 
also recommended that the contract with the Callender's Cable and 
Construction Oompany for mains included in the extension loan of 
£17,000 be continued at existing rates, with substitution of ‘' 74d.” 
for ** 64d.” as the price of copper per pound owing to rise in price since 
acceptance of original tender, such arrangement to be subject to 
revision at the end of 12 months from the date of acceptance. 


Dundee. —At a specis! meeting of the Town Council a draft agree- 
ment submitted by a company to be promoted to supply electric power 
to millowners and manufacturers iu the city was considered. The 
ospital of the proposed company is a quarier of a million, and they 
offered to supply power at #1. to 144. per unit, bat not to interfere 
with the city’s pres eat method of supply. The city's electrical engi- 
neer reported against the scheme on the ground that, with a new 
power station, which would have to bə erected in a short time, aod 
the present plant, the city could supp'y power on better terms and iu 
better circumstances than a private company. The Council declined 
to enter into an agreement with the promoters. 


Mackenzie and Moncur, Limited. —We are informed by Messrs. 
Mackenzie and Moncur, Limited, Edinbu'gh, that they have added an 
electrical eogineering department to theic business under the snper- 
vision of Mr. A. Donald Mackenzie, who has been chairman of the 
Electric Lighting Oommittee of the city of Edinburgh since its incep- 
tion in 1894. Mr. Mackeozie will be assisted by Mr. J. A. M'Laren, 
of the late firm of M'Aulsy, Clark, and M’Laren, electrical engineers, 
10, Dixon street, Glasgow, who has had a large and varied experience 
in mechanical and electrical engineering in all its branches. The 
company have already received instructions to instal electric light in 
Appleton House, Sandringham, the residence of Prince Charles of 
Denmark. | 

“Thieves Waste Their Valuable Time.”—Under the above 
healing the Daily Dispatch commenta upon an attempt to melt some 
of W. T. Glover and Co.'s cables as follows: Some thieves have had 
a trying experience in Trafford Park. A quantity of fire-resisting 
electric cable was carried away and put on a fire to burn, so that the 
insulating material over the copper might be burnt away, and the 
copper itself more readily melted f. rsale, The thieves apparently had 
not seen а guarantee given by the makers that the covering would 
resist fire, and it is feared that a considerable amount of time, patience, 


bad language, and fuel were used before the futility of the operation 


was discovered. The cable was found in a very sooty condition, but 
otherwise uninjured.” 

Caerphilly.—The Bill to confirm a provisional order of the Board 
of Trade for the supply of electric light to Caerphilly and district 
came before Mr. Agg Gardener's Select Committee of the House of 
Commons on Monday. A petition against the Bill had been lodged 
by the Rhymney and Aber Valleys Gas and Water Company. Mr. 
Rose, K.C., on behalf of the promoters, said the object of the Bill was 
to enable the Caerphilly Urban District Council to supply electricity 
to Caerphilly, Aber, Senghenydd, and Llanbradach, which was the 
area over which the Council had juriediction. It was not intended by 
the authority to generate their own electricity, but it would be bought 
from the Electric Power Distribution Company of South Wales, A 
certain minimum quantity of electricity would have to be taken, and 
the district it was proposed to supply had a population of about 10,000 
people. The committee passed the, Bill. 


Shoreditch Electrical Exhibition.—It is Soe ere by the Light- 
ing Committee of this Borough Council to hold an exhibition of - 
trio lighting apparatus, accessories, machinery in motion, etc., at the 
Pitfie!d-street Baths in October next. The exhibition will be open for 
two weeks from Oct. 10 to 22. The Pitfield-street Baths are well 
adapted for such purposes, being only 15 minutes’ walk from the Oity, 
within four minutes of the North London Railway Shoreditch Stetion, 
апа the South London Electric, aleo the Great Northern and City 
Electiic Railway Stations; the building is close to bus and tram 
routes from the City, Islington, Hackney, and Bethnal Green. Being 
зо easy of access, it is anticipated that many visitors will attend from 
the neighbouring districts. We are informed that applications for 
apave should be tent in not later than Aug. 15 next, addressed to Mr. 
C. Newton Russell borough electri engineer, Ooronet-street, 
Shoreditch, N. 


Hastings. ТЬе Town Council have adopted а report in which the 
Electricity Oominittee stated that they considered the matter of 
the desirability of establishing an alternative method of charge for 
current to the existing maximum demand charge of 10е. per 8-c.p. 
lamp per annum, plus 14d. per unit for current consumed, the effect of 
which latter charge the oommittee find does not seem to be generally 
appreciated by consumers, and recommended that in future such ооп- 
sumerg as express a desire to do so be allowed to take current ander 
what is known as the summer and winter system of charge, by which 
system а charge of ба. per unit would be made for the maximum 
number of units which would be consumed by an entire installation 
during one hour's burning qut day (including Sunday) in each of the 
two summer quarters, and during three hours’ burning per day in each 
of the two winter quarters, and in addition а charge of 24d. per unit 
for all current consumed in any quarter over and above the maximum 
number of units 

Sydney (N.8.W.).—The Sydney Newsletter says : '' The work of 
laying on the electrical supply for the lighting of Sydney has been 
carried along with surprising speed since the weather took up, and 
both publie and private contractors have been somewhat surprised. 
Iu ро! of fact, the work has been closely watched, owing to the 
methodical and thoroughly well-planued style in which it has been 
carried out. As а sample of this, it may be mentioned that last 
week in five days as much as 94 miles were laid aud the whole 
work of covering and restoring pathway completed. Of course, 
during the continuous wet weather, and owing to our narrow streets 
and pathways, a good deal of inconvenience was felt by business 
people in different parts of the city owing to the extensive disturb. 
ance of the footways. Still, the situation was fairly recognised, аһа 
the City Oounoil officers expressed themselves as thoroughly satisfied 
with the efforts of W. T. Henley's Telegraph Works to vigorously 
execate their contract.” 

Manchester.—The annual report of the E'eotricity Committee 
shows а considerable increase in the demand for electric energy. Two 
years ago the quantity of current generated was 10 million units; in 
the year just closed it amounted to 29 millions, owing principally, 
however, to the completion of the tramways. The total number of 
units sold for lighting апа power purposes was 11,799,214, and for 
traction 17,125,857. Ав barely 174 millions were sold during the 
previous year, it is readily seen whst splendid ptogress has been made. 
The plant has now capacity for generating 40 million units. The 
sinking fund and interest in connection with the department during 
the last 12 months amounted to £106,000. The price of current has 
been reduced, and the committee have set aside £25,000 for renewals 
and suspense account, and have added £6,000 to the reserve account, 
which now stands at £32,000. The total length of street mains now 
laid is about 285 miles. The area supplied at present is about 20 
square miles, but the Corporation have authority to extend the area 
to 44 aquare miles. 

Burton-on-Trent.—An exhibition of electrical appliances and 
motors was opened in the town hall last week by the Mayor (Mr. 
A. J. Roberts), who szid that they now had 24,135 8-c.p. lampe, an 
increase of 12 per cent. on the year, and there were applications in 
hand for 459 more, equivalent to 15 per cent. increase There were 
also 55 motors among 18 consumers, amounting to 230 b. p., which, 
together with applioations in hand, made an increase on the year of 
255 per cent. for motor power. There was a good field for motor power 
in Burton, and its advantages and cheapness were only required to be 
known for a more exteneive adoption. The trams afforded a practical 
illustration of the benefits uf electrical power. The exhibitors 
iacladed Mr. J. Richards, 48 and 49, High- street; Leng lon - Davi · в 
Motor Company, Limited; the United States Metallic Packing Com- 
pany, Bradford; Mr. T. Williams, West Smithfield, London; Mesere. 

oshus Pickles and Son, Hebden Bridge; Messrs, Е. W. Flower and 
Co., Shaftesbury ; Brush Electrical Engineering Company ; Mr. W. Н. 
Allen, Bedford ; Barnett and Soans, Arcade-buildings, Burton, and 
George-street, Kettering ; Mr. C. M. Livens, High.street, etc. 

Alloa.—The negotiations between the Town Council and the British 
Electric Plant Company have resulted in an offer by the Council to lease 
the electricity undertaking to the British Electric Plant Company for 
tbe remaining years of the agreement on the basis that the company 
psy interest on the cables, and after the first six years pay sinking 
fund in addition. The original terms made with the company were 
£9 per kilowatt and 14d. a unit. The Council subsequently requested 
a reduction of the kilowatt charge to £6, and after prolonged negotia- 
tions the company definitely intimated thet they were not prepared 
to lower the kilowatt charge, but, if the Council adopted a new 
system of charging at a fixed rate per ampere per quarter, the company 
would be prepared to reduce the unit rate to Id., conditional on the 
Oouncil selling the current at lid. in addition to the fixed ampere 
charge. The Council consulted Mr. Hansen, electrical engineer, 
Stirling, on this point, and he drew up a statement showing what the 
chief consumers had paid for the previous year and what they would 
have paid on this basis, and the Council in consequence offered as а 
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counter proposal that if the company would give a flat rate of 24d., 
they would sell to the public at an average fist rate of 34d. per unit. 
This was not accepted. | 

Swindon.—The following are extracts from Messrs. Lacey and Co.'s 
recent report: Having carefully considered the requirements 
of the area, we advise that the system which will give the best 
results, both from an engineering and commercial point of view, is a 
system of direct-current three-wire supply, with a difference of potential 
of 440 volts between the outer cables throughout the whole area, and 
& 220-volt service to customers. The generating station, if properly 
designed, will allow of а low capital expenditure, snd tbe plant can be 
such as to secure immunity from failure. The pressure of supply is 
sufficiently low to minimise trouble in both generating machinery and 
distribution. Further, the use of accumulators for storage pur 
provides a most valuable safeguard, which is practically unattainable 
with alternating-current plant. The system of distribution will be such 
as to give the least possible transmission lose of any system in your 
particular case, and both the first cost and cost of future extensions 
will be exceptionally low, if sufficient care be given to the imtial 
arrangement. The annual works costs for current production will be 
kept at a minimum, as the ease of regulation and the absence of trans- 
formers, of any complicated apparatus for maintaining the required 
pressure, will enáble the system to be worked with the least possible 
amount of skilled labour, and at the same time avoid И.о many'atten- 
dant losses between the generation and the consumption of current. 
The plant could be so designed and arranged that additional machinery 
can be pu: down without interference with the original installation or 
system of supply." 

St. Marylebone.—The Electric Supply Committee last night 
presenteG the following report: ''We have considered in their 
financial bearings estimstes of expenditure by the Electric Supply 
Oommittee, upon the amounts of the tenders санаан by 
that committee to the Council for acceptance ia connection with the 
erection and fitting up of the electric generating station, and submit 
the same to the Council. This expenditure will be chargeable ag «inst 
the loans to be obtained for the purposes of the undertaking, and if 
approved by the Council, the acceptance of the tenders should be 
subject to the sanction of the London County Council to the amounts 

коро to be borrowed for the several purposes. F. G. Minter, 

igh-street, Putney, S. W., building new generating station, including 
constructional steelwork, £57,524; C. A. Parsons and Oo., Newcastle- 
on-Tyne, electrical machinery, including electric crane and cooling 
towers, £79,598; St. Helens Cable Company, Limited, Warrington, 
cables, £78,165. 12а. 9d.; Babcock and Wilcox, Limited, Farringdon- 
street, E. O., steam generating plant, £55,202. We considered as to 
the desirability of taking any further steps for securing the advance 
from the County Oouncil of £1,415,000 in October next. The County 
Oounci] have given an undertaking thet the money shall be forth- 
coming at the date required, and that it will be provided, in the first 
instance, by an issue of London Oounty Council Bills, but the terms, 
eto., were left for further consideration. We ascertained that the 
terme proposed were very favourable, and we authorised the town 
clerk to make any formal application which the Finance Oommittee of 
the Oounty Council might desire.” 

Oldham.—From the accounts for year ended March 25, 1904, we 
obtain the following particulars: Loans — sanctioned, £244,510; 
borrowed, £223,175; go £13,094. Capital expenditure, 1903.4 
£242,974, 1902.5 £216,882 ; revenue from electricity supply, £25,431 
(£26, 764) ; revenue from meter rents, eto , £386 (£408) ; total revenue, 
£25,818 (£26,172); total coste, £12,816 (£13,560); gross profit, 
£13,003 (£12,612) ; percentage of ditto to capital (averaged), 5°65 per 
cent. (7°75 I cent.); interest on loans, less interest receivable, 
£27,868 (24,429) ; sinking fund, £5,906 (£2,854) ; percentage of ditto 
to capital (aversged), 2:57 per cent. (1°76 per cent.) ; financial result, 
loss £771 (profit £5,529) ; 8-c.p. lamps connected, 58,207 (54.154) ; 
units sold—private supply, 848,095 (762,213) ; public supply, 17.362 
(16,972); traction, 2,177,309 (2,090, 135) — total, 5,042,766 (2,869,312); 
units sold per 8-c p. lamp (averaged), 15:4 (14:4); maximum load, 
1,765 kw. (1,745 kw.) ; load factor, 19:62 per cent. (21:68 per cent.) ; 
capacity of dynamos, 5,232 kw. (5,252 kw.); statutory maximum 

ce, 8d. (8d.); price charged—private supply, 4d. to 14d. (4d. to 
14d.) ; public supply, 24d. (24d.) ; power and heat, 2d. to 14d. (4d. 
to 14d.); traction, 14d. (2d., 144., and 14d.) ; average price obtained 
private supp 5 293. (3°41d.); publie supply, 2:500. (2:50d.); 
traction, 1:50d. (1:694.) ; population of ares of supply, 1901, 137,238 
(137,238). Generation and distribution costs—ooul and other fuel, 
1903-4 25,566, per unit 0:444. (1902.5 £5.975. per unit 0:504.) 
— 0°06d.; oil, water, and stores, £702—0'06d. (£551—0 051.) +0 Old.; 

422.658—0:214. (£2,199 -0°18d.) +0°03d.; repairs and mainte- 
nance, £1,321 — O0 10d. (£2,617 — 0:22d.) - 0:123. — works costs, 
£10,247—0 81d. (£11,342—0°95d.)-0:14d. General costs—rents, 
rates, and taxes, £1,260—0°10d. (£1,197—0 10d.); management 
expenses, £1,508—0'10d. (£1,021 —0'084.) + 0021.— total costs, 
£12,815—1:01d. (£13,560—1-:13d.) - 0°12d. 

Salford.—The borough electrical engineer, Mr. C. D. Taite, in his 
annual report states thet the whole of the machinery has been taken 
over from the contractors, and that the engines oontinue to give satis- 
factory results. During the yesr 7,521 yards have been added to the 
distribu ung mains previously iu use. Besides 166 new consumers con- 

to 


nected e main, there was a large number of extensions to installa- 
tions by old consumers. The new connections are equivalent to 19,009 
&-o. p. pe and 997 h.p. in motors. Amongst the new tenders 


ed is one by the committee for the supply of power to some 
3,000 b.p. to be installed at the new dock of the Manchester Ship 
Canal Company, together with current for the lighting. It is esti- 
mated that at the end of five yesrs the annual consumption at 
this dock will not be less than 1j million units. The motor- 
hiring baeiness made great progress. There are out on hire 105 


motors, aggregating ` b.h.p, às compared’ with 39 motors of 
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336 b.h.p. in the previous year. The number of consumers who have 
motors on hire is 66, The gross profit for the year was £42,860, being 
at the rate of 8:56 per cent. on the average capital invested. This 
has been appropriated as follows: interest on loans, £16,020 ; einkiog 
fund, £15,066; net profit, £11,774. This was thus allocated: 
depreciation and reserve, £8,000 ; debit helance from 1902-3, £2 394 ; 
contribution in redaction of rates, £1,380. The total paid to the 
sinking fund since the commencement of the undertaking now amounts 
to £47,999. The number of units sold had increased from 43 million 
units to 74 million unite, or 58 per cent., while the maximum load 
had only advanced from 2,490 kw. to 3,200 kw., or 28:5 per cent. 
The average price for private supply had fallen to 2:36d., due to the 
development of the demand for electricity for power purposes. The 
total capital expenditure to Marsh 31 last was £550,446, of which 
£42,738 was ex pend-d during the financial year. The sale to lighting 
consumers increased from 908.354 units for the year ending 1903 to 
1,140,244 units for the year just ended. The units sold for tramway 
purposes bad increased from 3,370,434 units tho previous year to 
5,251,055 for the past year. 

London Gazette,—The last day for receiving proofs in the estate 
of Thomas Williams, electrical engineer, 54, Bridge-street, Llandaff, 
lately residirg at 15, Despepser-street, Cardiff, Glamorgan, is July 30; 
Mr. 8. David, official receiver, 117, St. Mary street, Cardiff. Mr. A. 
Mackintosh, 24 Railway-approach, London Bridge, S. E., has been 
released from trasteeship in the estate of John Pierrepont Child, elec- 
trical engineer, 150, Powis-street, Woolwich, and 109, Piedmont-road, 
Plumstead, Keat. Мг. W. F. J. Hunt, Midland Bank-chambers, 
High-street, Southampton, has been released frem trusteeship in the 
estate of Edwin Ward (trading as E. Ward and Co.), plumber and 
electrician, 38, Oaborne, Southampton, late of 108, Bevois-valley апа 
47, Lodge-rosd, Southampton. The first meeting of creditors in 
the estate of the Electro-Voelker Syndicate, Limited, 65, George- 
street, Croydon, Surrey, will be held at 11.30 . w. on 
July 29, and the meeting of oontributories at 12.30 pm, 
on July 29, at 24, Railway - app-aach, London Bridge, S E. 
The firet meeting in the estate of Frederick William Paikes and 
Edward Sadleir (trading as Parks and Sidleir). electrical fitters and 
engineers, The Dingle, Colwyn Bay, will be held at 11 s.m. on 
July 27, at Orypt-chambers, Eis:gate-row, Chester. Tho last day 
for receiving proofs in the estate ut the Electrical Timber Seasoning 
and Preservation Company, Limited is Aug.4; Mr. Harold de Vaux 
Broughan, official receiver, 33, Carey - street, Lincoln's-inp. W. O. The 
partnership between Percival Joseph Buddery and Horace William Van 
der Pant. electrical and motor engineers. 5, Kingston- road, Wimbledon, 
Surrey, trading as Percy J. Buddery and Co., has been dissolved by mutual 
consent. A bankruptcy petition has been presented sgainst Warner 
and Co., 12, Holbein-place, Sloane-tquare, London, builders and elec- 
tricians, and will be heard at 11.30 e.m. on July 28. The petition to 
reduce the capital of the Edison and Swan United Electric Light Com - 
pany, Limited and Reduced, from £1,000,000 to 2941.090. is 
directed to be heard before Mr. Jastice Backley ou Jaly 26. The 
Electrical Machinery Developments Company, Limited, will be wound 
up voluntarily; Mr. F. W. Lowther, 151, Cannon-street, London, 
E.C., has been appointed liquidator. The London Telegraph and 
Steam Gauge Electric Company, Limited, will be wound up 
voluntarily ; Mr. J. R. Reedman, 2, Bradley-street, Canning Town, 
E., has been appointed liquidator. 


London County Counocil.—On Tuesday it was agrecl to lend 
the Islington Borough Oouncil £16,636 and the Poplar Borough 
Council £25,000, and sanction was granted to the first-named 
Council to borrow £15,675 for electric Jight installations, The 
Highways Committee reported that they stated on June 21, 1904, 
that it would be necessary, in connection with the establishment of 
the Oouncil's electricity generating station at Greenwich, to proceed 
at an early date, in connection with the provision of a water supply 
for the station, with (а) the erection of a pump-house and an outside 
coal-bunker, (b) the preparation of the foundations for the turn- 
tables and cranes, and (c) the making-up of the levels of the road. 
The Council accordingly pn that date authorieed them to arrange, 
during the summer vacation, for tenders for this work to be obtsined, 
and for the necessary steps to be taken to accept such tender as might 
be considered most satisfactory, and to arrange for the execution of a 
contract to give eftect thereto. The Oouncil also approved of а clause 
for insertion in the form of contract for the work, providing for it to be 
carried out within 12 months, aud for a penalty of £50 a week in respect 
of the period by which the time of completion might exceed the time 
fixed in the contract, and, should the work be completed in less than 
that time, for the psyment to the contractor of a bonus at the rate 
of £25 a week in respect of the time between the actual date of com- 
pletion and that specified in the contract. It һай since occurred to 
them that it would be of ар У if this work could be carried out as 
part of the contract of Mesers. Н. Lovatt, Limited, entered into in 
pursuance of the Oouncil’s resolution of May 3, 1904, for the erection 
of the superstructure of the first portion of the generating station. 
The work in connection with the erection of the pump-house, eto., 
must be carried out in intimate connection with the erec'ion of the 
superstructure of the station, and would be greatly expedited, there- 
fore, if it was placed in the hands of the same contractors. They had 
ascertained that Mesars, Lovatt were willing to carry out the additional 
work at prices 4 per cent. less than the schedule rates specified in their 
present contract. Messrs. Lovatt, Limited, were also prepared to carry 
out the work upon the conditions approved by the Council on June 21, 
1904, as regards the time of completion, etc. The offer was accepted, 
In another report, which is to be considered next week, the committee 
will also recommend that the offer of Messrs. H. Lovatt, Limited, to 
carry out, at a reduction of 4 per cent. on the schedule rates under 
their existing contract with the Council for the erection of the super- 
structure of the firet portion of the Greenwich generating station, the 
erection of the electricity sub-station at Greenwich, be accepted. 
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Earls Court.—Fow of the visitors who are daily enjoying 
the unusus] summer amongst the sights of the Italian Exhi- 
bition are probably aware of the largely extended use to which 
electricity has been put this year, both in the electrio lighting, con- 
cealed and otherwise, and in the working of the various entertain- 
ments, A number of extensions have this year been carried out under 
the supervision of Mr. W. R. Wynne, the chief electrical engineer of 
‚ London Exhibitions, Limited. Although the load on the station is 
now 625 kw., equal to 15,000 8-c.p. lampe, a considerable supply is 
also taken from the Brompton and Kensington Company's mains. 
Qaite recently 1,600 5-c.p. lampe were placed sround the eaves of the 
Queen's Palace with admirable effect. This is a permanent installation 
on the three-wire system, in casing enclosed in zino troughing which 
has been specially passed by the London County Council. This instal- 
lation being rather far from the enginc-house, current is supplied by 
the above-mentioned company. The old theatre has been entirely 
rewired for ''Venioe by N m The night effect has been rendered 
especially true to nature, The ceiling, 80ft. from the ground, is dotted 
with tiny etars, represented by a number of 5-c.p incandescent lampe 
on 10 circuite, The canals are lighted by incandescent lamps fitted in 
iron brackets fixed to the walls. On the streets and piszzis cast-iron 
standards have been erected. Each standard bears three lanterna, in 
Шар imitating gas lamps, but in reality containing a 100-c.p. lamp 

. All the shops are wired on the usual honse-lighting rules. 
There is а 100-volt supply from insulated cables laid in iron tubes 
underground, in seven circuits, controlled by the old switchboard in 
the theatre. This installation contains 24 100.0. p., 50 50,0. p., and 
hundreds of other incandeseent lampe, varying from 5 o.p. to 32 р 
The panoramic effects are obtained by arc =: All the side 
shows are supplied from the station by meter. e note that the 
macaroni factory is driven by a direot-current motor of 200 volte. A 
mercury contact ewitch of peouliar construction, supplied by Harrod’s 
Stores, controls the aurora borealis in Furthest North.” The effect 
in the electric fountains is due to а large number of arc lampe fixed high 
above the water. The blue effects in the Blue Grotto are due to Nernst 
lampe. The beautiful '' Electric Butterflies " are produced by means of a 
variety of incandescent lamps on the bodies of the performers, controlled 
by a switchboard in the wings. An ides of the extensive use made of 
electric light this year, as far as the side shows are concerned, may be 
gathered from the fact that thc Roman Forum, in е comparatively 
very small space, has 82 8. C. p. мар and St. Peter's uses four 
100-c.p. and two 200-0 p. lampe, while four arc lampe are required for 
taking short-exposure photographs, etc. Mains have recently been 
laid for charging the four electric launches on thelake. All the cables 
laid are 600 make, and they are laid in wood casing treated with 
fire-resisting compound. 


—————— 
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JULY 11. 

15396. Improved means for protecting the insulation of 
electric light flexible cords from dust, files, and such 
like vermin. John Young, 21, Gloucester-walk, Oampden- 
hill, Kensington, London. 

16419, Improvements in laminated iron sections for alter- 
nating-current transformers. Jobn Howarth Bainbridge, 
24, Endsleigh-villas, Southall, Middlesex. 

15411. Automatic firing apparatus for guns and firearms 
having electrical or electro - mechanical ignition. 
Heinrich von Péchy and Victor Rea, Birkbeck Bank-chambers, 
Southampton - buildings, Chancery-lane, London. (Complete 
specification. ) 

15452. Improvements in systems of electrical distribution. 
John Sedgwick Peck, Westinghouse Patent Bureau, Westing- 
house-building,  Norfolk-street, Strand, London. (Date 
applied for under Patents Act, 1901, Aug. 8, 1903, being 

' date si epplication in United States.) (Complete specifica- 
tion. | 

15453. Improvements in or relating te electric aro lamps. 
Oharles Oliver, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

15455, Imprevements in relays for automatic circuit breakers. 
Michael Birt Field, Oharles Cornfieid Garrard, and Ferranti 
Limited, 18, Southampton-buildings, Chancery-lane, London. 

16467, Improvements in vapour oclectric conductors. Озіав 
Otto Kruh, 83, Cannon-street, London. (Date applied for 
under Patents Act, 1901, July 11, 1903, being date of 
applicaticn in United States.) (Oomplete specification.) 

15468. Improvements in vapour electric lamps or rectifiers. 
Ezechiel Weintraub, 83, Cannon street, London. (Date 
applied for under Patents Act, 1903, J 70 11, 1903, being 
date of application in United States.) (Complete specifica. 
tion.) 

15469. Improvements in and relating to vapour electric oon ; 
ductors Osiae Otto Kruh, 85, Cannon.street, London. (Date 
applied for under Patents Act. 1901, July 13, 1903, beiag 
date of application in United States.) (Complete specifica- 
tion.) 

15472. Improvements in electric incandescent lamps. Armand 
Frey, 7, Southampton-buildings, Chancery-lane, London. 
(Complete specification. ) 


JULY 12, 


15517. Dynamo-electric engines, Julius Lommatzsch, Bernhard 
Mensch, and Oscar Siegert, 81, High Holborn, London, 
(Complete specification. ) 


Improvemonts in dynamoe-electric machines for regu- 
lating the charge and discharge ef storage batteries 
used in combination with main generators. The 
Lancashire Dynamo and Motor Oompsny, Limited, and 
Robert Stafford McLeod, 34, Oastle-street, Liverpool. 

An improved lid for accumulator and other acid- 
containing boxes or tanks. Edward James Clark and 
Hart Accumulator Oompany, Limited, 165, Queen Victoria- 
street, London. (Oomplete specification. ) 

A system of wire entanglements and electrically- 
operated apparatus for the of the mouth 
of a harbour in war time. Edward Gordon Stuart 
McOlellan, 22, Southampton - buildings, Chancery - lane, 
London. 

Improvements relating to the prevention of fires 
caused by short-circuits or by injury to electric 
conducting wires or cables. Otto Wilbelmi, 57, Esser- 
street, Strand, London. 

Improvements in indicators for electric oscillations. 
William Phillips Thompson, 6, Lord - street, Liverpool. 
(Gesellschaft für drahtlose Telegraphie m. b. H., Germany.) 
(Complete specification. ) 

15568, Improvements in electromagnetic sigaalling devices 

for operating two or more alternato signals. Joshua 
Willis, 6, Lord-street, Liverpool. 

15567. Improvements in electric or telephonic 

Henri Oerbonnelle, 7, Ely-place, Holborn, London. 

plete specification. ) 


JULY 13. 


15581. Improvements in telephene, telegraph, and other call 
systems. Alfred Oharles Brown, 7, Queen’s-equare, Finsbury- 
avenue, London. | | 

Metallic thermometrical electrical indicator. Alexander 
Beard Thompeon, 11, Cheapside, Oldham. 

Improvements in means for changing or reversing the 
direction of electric currents. Edward George Paul 
Bonsfield and the Ozonised Oxygen Company, Limited, 
4, South-street, Finsbury, London. 

Improvements relating to used with other 
dynames or cells. Walter Langdon Davies and Alfred 
Soames, 24, Southampton-buildings, Ohancery-lane, London. 

15616. Improvements in single-phase alternate-current motors. 
Crompton and Co., Limited, and Rudolf Goldschmidt, The 
Arc Works, Ohelmsford, Essex. | 

Improvements in electric contact or supporting gears. 

Crompton and Co., Limited, and Ernest William Abbott, 

Arc Works, Chelmsford, Essex. | 

15018. Improvements in and relating to electric circuit 

“breakers. Orompton and Co., Limited, and Robert Charles 
Harris, Aro Works, Ohelmsford, Essex. 

Improvements in dynamo-electric machines. William 
Brooke Sayers and Mavor and Coulson, Limited, 46, Lincoln's- 
inn-fields, London. 

Improvements in electric clocks. George Bennett Bowell, 
40, Ohancery-lane, London. 

Improved system of protection fer parallel electric 
feeders. The British Thomson-Houston Oompeny, Limited, 
83, Cannon-street, London. (The General Electric Company, 
United States.) 

15634. Improvements in systems of electrical distribution. 
Samuel Ferguson, 83, Oannon-street, London. (Date applied 
for under Patents Act, 1901, July 13, 1903, being date of 
application in United States.) (Complete specification. ) 


Improvements in regulating mechanism for arc lamps. 
William Tichborne Upton, John Edward Elliott, and Hubert 
Bevan Pratt, 11, Southampton-buildivgs, Chanoery-lane, 
London. (Complete specification.) | 


JULY 14. 


Improvements in and in the production of electrical 
fuse, distribution, and like boxes. Verity's, Limited, 
and Arthur Edgar Gott, 11, Burlington-chambers, New-street, 
Birmingham. | 
15648. Improvements in electric motor starters and electrical 
resistances. Verity's, Limited, and Arthur Edgar Gott, 
11, Burlington-chambers, New-street, Birmingham. 

15651. Improvements in lifeguards for electrically-propelled 
vehicles or the like. Edgar Ashley Greaves, 9, Tempest 
Hey, Liverpool. 

15077. “ Shouldergrip telephone receiver rest. 
Danson, 21, Cole-street, Borough, London. 

15691. An improvement in electric lighting and advertising. 
Alfred Edward Mead, 51, Leinster-squsre, Hyde Park, 
London. 

15692. An improvement in collecting electric currents from 
armatures of unipolar dynamo - electric machines. 
Francis Edward Elmore, Birkbeck / Bank-chambers, South. 
ampton-buildings, Ohancery-lane, London. 

15701. Improvements in instruments for determining the drop 

of potential in electric transmission systems. Allge- 

meine Elektricitéts-Gesellschaft, 85, Cannon-street, London. 

(Date applied for under Patents Act, 1901, July 14, 1903, 

being date of application in Gertnany.) (Oomplete specifica- 

tion.) 


15512, 


15529. 


15551. 


15561. 


(Оош- 


15599. 
15612. 
15614. 


15617. 


15626. 


15627. 


15638. 


15637. 


16646. 


William Henry 
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15690. Improvements in or relating to electrical resistances. 
Wilhelm Boehm, 18, Buckingham-street, Strand, London. 
(Complete specification. ) 

15704. Improvements in electricity meters. William Morris 
уйгу end Guy Carey Fricker, 46, Lincoln’s-inn-fields, 

on. 

15708. Means for electrically controlling phonographs and 
cinematographs in combination. La Société L. Gaumont 
et Oie., 7, Southampton- buildings, Chancery-lane, London. 
(Date applied for under Patents Act, 1901, July 17, 1908, 
ton date of application in France.) (Complete specifica. 

on. l 


15712. Improvements in or connected with wireless signalling. 
Louis Heathcote Walter, 92, Victoris-street, Westminster, 
London. 

JULY 15. 

15732, Improvements in electrio light fittings. Verity's, Limited, 
and J. Sothcott, Plume-street, Aston. Birmingham. (Oom- 
plete specification. ) | 

15770. Improvements relating to boxes, covers, or containing 
cases for electric switches, fuses, and the like. 
Thomes Herbert Marsh and Albert Brown Mudie, 18, 
Southampton-buildinge, Chancery-lane, London. 

15771. An improved connector for the armature and com- 
mutator of dynamo-electric machines. Siemens Bros., 
and Co., Limited, and Hereford Berry, Birkbeck ~ Bank- 
chambers, Southampton-buildings, Ohancery-lane, London. 

15778. Improvements in the manufacture of insulated electric 
conductors and apparatus therefor, Siemens Bros. and 
Oo., Limited, and William Dieselhorst, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery - lane, London. 
(Complete specification.) 

15718. Improved contact stud and switch for use with surface- 
contact systems of electric traction. William Griffiths 
and Benjamin Harry Bedell, 22, Southampton - buildings, 
Chancery-lane, London. | 

18796. Improvements in or to alternate-ourrent 
distributing systems. Charlos Hesterman Merz and 
Bernard Price, 46, Lincoln'e-inn-field, London. 

15902. Improvements in or relating to oonduits for under- 
ground electrical wires or cables. Martyn Judson 
Stone and Edward Taylor Fenwick, 6, Lord - street, 


Liverpool. 
Jury 16. 


15869. Improvements in installations for electrically operating 
railway points. Siemens Bros. and Oo., Limited, Birkbeck 
Bank-chambers, Southampton-buildinge, London. (Siemers 
und Halske Actiengesellschaft, Germany.) (Complete speci- 
fication.) 

15872. Improvements in arc lamps. Georges Viarmé, 7, South. 
ampton-buildings, Ohancery-lane, London. 

15874. Electrical fire extinguishor. Hans Ruppert, 81, High 
Holborn, London. (Complete т ion 

15870. Improvements in alternating electric current meters. 
Allgemeine Elektricitäts - Gesellschaft, 85, Oannon - street, 


London. (Date applied for under Patents Aot, 1901, 
July 17, 1903, g date of application in Germany.) 
(Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. ' 
To be published Aug. 4, 1904. 


1903. 
15218. Electrical apparatus operated by the expansion and 
contraction of a controlling member. Swanton. 
15403. Electrio circuit controlling apparatus. Garrard, and 
Ferranti Limited. 
15599. Production of alternating electric currents. Poulsen. 
15817. Hlectrically-actuated musical instruments. Dickson. 
15072. Switches and rheostats for starting and controlling 
electric motors. Hunt. 
16113. Mode.of and apparatus for producing and detecting 
Hertzian oscillations. Maskelyne. 
17568. Electrical heating devices. Huntley. 
£1068. Telephone oconnections on the party - line 
Oppenheimer. (Aktiengeaellschaft Mix und Genest.) 
| 1904. 

1205. Telephonic apparatus. Höflinger and Wolffhardt. 

3787. Electric railway and tramway systems. Shobe and 
Embley, (Date applied for under International Convention, 
April 10, 1903.) 

40209. Electric switches. Reyrolle. 

6116. Eléctrical apparatus for aiming and shooting practice. 
Firm of О, Lorenz. (Date applied for under International 
Oonvention, Dec. 21, 1903.) 

6833. Electro-mechanical out-outs. Spagnoletti. 

6834. Means for automatically controlling the passage of 
electric currents, Spagnoletti. 

7091. мен for controlling electrically-operated elevators. 

for driving electrical generators. 


9007. Friction 
(Henricks Novelty Company.) 


Whiteman, 


11661. 


12971. 
13333. 
1348s. 


7977. Receiving devices for use in 


wireless telegraphy. 
Moller. (Date applied for under International Convention, 


May 2, 1903.) 
Portable insulated 

lines. Oollett. 

Oonvention, Aug. 4, 1903.) 
Telephones. Nye and Peck. 
Electrical locomotive. Fairweather. 
Machinery Company.) 


support fer double-wire electric 
(Date applied for under International 


Manufacture of electric cables. Beaver and Claremont. 
(Brown Hoisting 
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Bdison Swan United, A" Shares, 1-99, 81. 3 .. 
— ** A" Shares, 01 7,138 EXISTE) 6 e.a 
=} ти — J)) ТОЛ ҮКҮ m ee 
——— 4 per cent. Deb. Stock, Ne... . e 
Electric Limited, Nos. 1 to 112,100 ........ а „ 
—— 1 per cent. Cum vé Prol... e eese ioeeeseses "TX MeV 
— —- 4 per cent. Perp. 1st Mort. Deb. 6626 „% %% „ „% „% 6 „ 6 100 ае 
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Name, Amount East price, Name. Amouné Last peice - 
paid. paid. g 
Electric Railways.— £g £ Cork Mlectric Tramways and Lighting бо. Orangen... 10 - 910 
don Ordinary 00 CC %% 99 90 „%e оо 99 =з 99 =» 100 — 89 92 per cen е РГӨ. PR = » 
yrs pears Pref. CO 8008 2000000002008 зо oe &0 оо о.о 100 = 102-105 4 cent. Debentures .......................... 100 - 101-102 
ээ в efr «0900099009000 зовоо оо ое 90 100 = 79-82 Dublin va рес атага hk (200), Ora; Hos. ОШО = u = г 
4 p.c. Deb. Stock (Prov. Script Oerta., fully paid). 100 .. 106.109 xd — 0 per cent. ETOL, Nos. ——— = 
Clty and south London, Consoli Ordinary.......... 100 .. 47-49 — У рег Sent Mort Debs., 1-5,000, Red. .......... 100 ~ T 
4 per cent. Debenture Stock... ...... 100 ев 106-109 Imperial Ww 8 rdinarꝶ— cents ce nc cc eens all - 14-14 
5 per cent. Pref. Stock '81 Ilm. 100 oe 123-126 6 per cen Cum. Prei. j all = 08- H 
8 J C RCNH —_ 120. per cent. Deb Stock ........................ 100 108-110 
м a VVV — 115-122 Isle of Thanet Electric Tramway and Lighting, 5 per cent. 
Liverpool Overhead, б т cent. Pref. 6 62 „ %%% „%%% %„%%0V % „%% „„. €. 10 Gab 10-104 . мов. 001-50, АЛЛАК a Д} б = 34-4 
Ordinary, 1 ? ge Debentures, Red., 1-1,700.. 10 LJ тИ Kidd JC ий о а 
en M } tures Red. s e 7055 æ ^ erminste ee = 
„ыл... ee бү E dog ME London United Trys.(1901),5 per cent. Cum, Prei. . 10 — хут 
| Metropolitn BleciricTrams, ‘Deferred 1000 001114161" 4 
EN etropolitanBlectricTrams.,Deferred , . ES 
е 5 : T wor ge Percent, Oum. Bret, ,£00,001-814,016 Guts: a = ti 
An О” entine - 66 266 % „%%% % "700900600909 оо оо ое 9 = = ow ra On n *»909062906909090990090090200090 [^ 
ы ermanent 6 per cent. Debenture Stock, 1888.... 100 — 157-141 —— 6 per cent. бшш. Pt ee. ч 
Blackpool and Fleetwood Tramroad „6 „%%% %—Xtz „ „ „% „6 ее 10 — 13- 5 pet cent. Mo е Debentures 1-1, (Regd.). 100 Рах 
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— per сеп Саш. .9 = » case es ee ee == — per cent. |o. MeSH MH E P Г 
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—— Ord Pref........ F e АЕ 99.102 6 per cent, Cum. Pref., I- . OG DOD. z 9-10 
Non. Cum. 5 per cent. Pref. $e сеен өө av "rec ute m 10 = 10-1 xd 44 per oent. Debenture Stock 6262 62 2 2 оо „„ „% 6 „ „ 6» — 101-104 
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Britten Slectric 6 ое na et co & 60,001-90,000.. " EE Did £101,152 6 per cent. e iT 100 Y 1 
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Buenos Ayres and Belgrano Tram., Ord. 1-100, 000. 2 „ 6 „ „ „0 6 =» 24-54 Telephones.— 
——= “Ад” 6 per cent. Om. El., А „+454449 Ô =~ Did 
— — «В' 6 per cent. Om. Pt., 1-27, C -54 Nationa Telephone, Preferred 100 „ 106-108 
—— 6 percent. Deb. Stock, Red. .................... 100 -— 105-108 — M— Deferred 8toc оосо „ GO OS 0.0 0 „%ö7“eK GO =з 9-0 ье 100 dme 90-95 
Prov. Cert., all paid ............................ 100 101-104 6 per cent. Cum. ————————- 10 — 1214 
Cape Electric Tramways ‚Мов. 1-480,000 I 9536＋ꝙ5fr 6 oe 1 P 13-2 xd — 6 Der oent. Oum. Second Pret. 99 ao ap оо a һе m» те оо 10 ee 11-13 
—— — 4 per cent. 1st Mortgage Deb., 1-3,000 (1917) .... 100 . 98-101 ——— Ц per cent. Deb. Stock, Rd... 100 95 
Colombo Electric Tramways and Lighting, 5 per cent. 1st . — 4 per cent. Deb. Stock, Nd... . 100 . 103-105 
Mortgage Debenture Stock, Red nc . 100-103 Oviental Telephone and Blecteic Company ~- - _ 1 . 15/16.11/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| У 
Miles of 
Traffic Returns for Increase or : Accounts for past year. 
| week decrease, single track Cost 
open. 5 ——— ~ | per 
acs | Current Total | Passengers Car miles Pas yu cy t f | alle 
{ r - аг eo miie 
| Ending | 190. | 1905. | Week. year. 1901. | 190. Ending receipts, carried. run. s'nger mile. | track. 
E V ly 16 үи 1 518 33 Paul 191 13 | Мау 5] x ye 715 794,641 | | 0% 1302 Bo | & 
Corporation July 10 758 318 |+ 459) + 2,012! t May 78 „089, , : | | 1,970 | 61 
3833 n A. 1 260 359 | 4- 1 ze 8 8 Sept. 25 12,503 2,979,276 290,099 100 | 10:84 | 1,560 47 
Barking Corporation........-.. T 16 59 — - a ц f E = ; жы | — = * 
Birkennead Corporation „ 17| 112] 1.105 ＋ 2l 30 > — — — - є | — — 
Birmingham Tramways ...... o 106.771 5,179 | + 592 +10,035 61 61 * 55 E Ls СЧЕТ * KZ 
ration ...... „ 19| 1,087 871 | + 216 + 1,5'0 24 24 March 257 40,964 7,234,106 826,558 1-36 | 11°87 1,705 7°44 
. р май атти T „ 14| 1,419 1,355 + 64 + 725 174 173 „ 51/211,168 6,169,121 784,443 152 | 108 — * 
Blackpool-Fleet wood Trams. „ 16 964 1,124 | - 169 — 3345 164 | 164 Dec. 31| 30,923 2,049,677 584,989 | 362 | 12:68| 1,932 6°99 
Bolton Corporation „ 17| 2.055 1951 | + 102 + 5! 58 58 March 319 85,704 | 17,761,605 | 1,896,247 |1°15 | 10°75| 3,430 5:87 
Bournemouth Corporation. „„ 15| 1,266 1,10» + 150 + 954 104 104 — uw — rat m — ё, + 
Bradford Corporation ........ „ 16| 5,211 4,078 | +1,155 | +12449 77 41 — | — — — | — — | = = 
Brighton Corporation „ 17| 1,215 982 251 + 697Һ 74 64 „ Ohi — 10,432,508 | 1,031,928 | 1°00 |10-10 — - 
Bristol Tramways Company. , 15 5,645 | 5,576 | + 269 — 514 | 514 Dec. 51,225,480 | 41,192,899 | 5,724,114 | 1:30 | 9:38| 4,548 | — 
Burnley Corporation ........| „ 16 1,265 955 |+ 328 — 10 7 — ad кр >> x з pec "m 
Burton Corporation „ 17 425 — — — 8 — — — — — — -j| = — 
diff Corporation .......... „ 10| 2,225 2,061 162 + 785 — — Е p d T - € = ы 
Carlisle Tramways Company..| ,, 16) 252 224 _8) + 517 — — o: E — | 2,216,585 520,129А | — —| — = 
Central London Railway „ 16 6,232 6,547 — 315 — 825k € 6 „ 91/567,225 | 45,305,110 | 1,276,971a | 1:87 | 66°6a) 59,076 | 36:6 
Jity & South London Railway; ,, 17 2,274 2,499 — 218 —  239h 68 63 „ 51/165,003a 19,069,519a — -- — | — 
Cork E. T. and L. Company. „ 14 | 612 680 = 68) — 1067 | — -— — [^ E | 35 X С | A — 
Darwen Corporation June 24 225 251 — 9 — 151 7.25, 7.25 March 319 12,341 2,560,735 254,279 | 1°25 | 1155 1,707 9°36 
Dover Corporation July 16 290 261 25 + Sls 45 5 — — — — — — — ы 
Dublin & Lucan Electric Еу... „, i А Ae А о | 138 + 854 — — Dec. 51 5,796 | 364,796 102,087 |5'81 | 15°62 359 768 
blin U. T., electric cars. „ 320 199 |+ 154 Ул мыт à 29 | 
De 8. District, Electric ..| ,, 15 1,225 1.058 135 | 46 46 | March 31/126,121 | 24,555,155 | 3,429,356 |123 | 8:82| 2,741 | 506Һ 
Duadee City Tramways ......| „ 10] 814 8" | -= 20 = 22 22 May 15 35,874 | 9,084,522 | 752,814 | 0°93 11°276) 1,630 = 
Fass Ham Corporation sy AD 804 719 + 85 + 1,087 1075 10°75 | March 517) 25 341 9,971,337 650,224 L°61 | 9:35| 2,357 ^ 
Glasgow Corporation ........ „ 16 15,109 | 15,555 | 1,55 h| 124 | 124 May 517 656,512 | 177,179,549 |14,008,750 0:88 1125 5, 489 b| 7-40d 
Gloucester Corporation —— ое June 1 224 i —4 - о} а -— — i — — — | — — 
Halifax Corporation July 13 3,495 3.048 ＋ 427 + 1,591 311 301 X -5 2 к: s ag — 
Huddersfleld Corporation „ 10 1,028 1.3298 + 99 ла 54 54 March 31, 56,631h| 9,758,215 | 1,218,539 |14 |1114) 1,618 6:38 
Hull Corporation, E. 8........ „ 16 2,268 1,874 | + 391 + 3,970 25 19 „ 51] 87,707h| 21,065,999 | 2,218,696 | 1°00 9°49 5,004 50 
Ilford Corporation .......... „ 9| 528 552 — 24 1031 — X | : — 44 - | t n 
Ilkeston Corporation ........ a 160 207 — 47 — — — — — — — —Ó — — — 
Kirkcaldy Corporation . 246 — — — — re — — | — КЕНЕС , 
Leeds Corporation „ 16, 6,400 9,710 | + 690 +9,16 77 77 |March259/262,656 | 57,239,779 | 5,775,651 111 1091 3,283 — 
Leicester Corporation ........| „ 16| 1,456 | — ч 7 = = | 4 а NUT = 
Liverpool Corporation........ „ 911.199 | 10,602 | + 587 + 6,494 | 105 101 Dec. 51,504,504 108,906,472 (11,705,425 111 | 10°34) 5,000 6:88 
Liverpool Overhead Railway. „ 18 1,722 | 1,742 | — 20 49h| 153 154 June 30, 79,252 | 10,466,726 986,185a | 1:82 |19:30g| 5,110 — 4 
London County Council ...... „ 213,329 11,435 +1,84 | 425,151 42 40 — — | — — — _ | a = 
Lowestoft Corporation ..... e "35 231 — = — — — — — — — — — — — 
Manchester Corporation „ 16 | 13,496 | 12,06: 1,417 - 151} — — | — * 
Nelson Corporation „Аб! 128 _ 97+ Sl) 783 5 5 — — — | — — — — on 
Newcastle-on-Tyne Corptn...| „ 16) 4,148 5,287 | + 851 -— 384 | 384 March 259 150,354 | 33,474,122 | 3,379,119 108 10934, 175 | 6°17 
Newport (Mon.) Corporation..| „ 16 | 555 465 |+ 90 + 1,766 15 — — — — | — — — — 
Portsmouth Corporation „ 16 2887 2,201 | + 565 29 29 Sept. 50 47,651 9,168,137 868,157 124 13˙17 1,643 s 
Rochdale Corporation ........ MM S 179 165 |+ 14 44 44 March. 319 5,416 925,281 127,456 1°38 | 10°27 — 766 
Rotherham Corporation. „ 14| 904 — — - — — - — — — — — хы, 
Salford Corporation .. ....... „ 18 4,402 4,139 | + 255 „259 — — — — — а = — == ы 
Scarborough TramwaysCo....| „ 16 298 1 , E: s - - - : = — 
Sheffield Corporation „ 17 4,901 4,485 | + 418 2,510 553 534 Mar. 259 216,309 | 56,812,049 | 4,926,083 | 0°904 10:428| 7,510 | 7-0 
Southampton Corporation ....| ,, 14, 1,089 1,185 | - 103 = >. 11 11 „ 31 35,874 9,084,522 752,814 0:946 |11*436| 3,760 — 
Southend-on-Sea Corporation..| ,, 13 506 448 + 58 + 432 61 | Ый Бәй кыены is zs 
Stockport Corporation ...... » 15 745 536 | + 406, + 5 987 114 - - — — € | — 4 
Sunderland Corporation . . . June 26 | 1,561 1,405 — 44) + 545 | 18-48 | 18:48 „ 319 59,950 | 13,987,121 1,210,957 105 |11:5 | 3,243 | 64 
Wallasey U.D.C. > = е as ae JULY 16 | 927 852 74 + 595 |105 10-5 „ 519 51,471 5,685,182 654,742 | 1:30 11˙55 3,593 | 7:05 
West Ham Corporation ...... o 44] 1,149 13 — - - — — = | anp 
Wolverhampton Corporation.. ,, 13 843 I | + 252 74 — — em y | 
* Includes maintenance of ent way and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mile. 
b Per mile of single track, € Include rai] and tram. 4 Including deprec f Including one section of horse traction. 0 1905, А Half-years 
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NOTES. 


Errata.— In our last issue we noticed the receipt of a 
book entitled “An Enquiry into and Explanation of 
Decimal Coinage, etc.” The publishers should have been 
stated as George Routledge and Sons, Limited, London, 
and not Messrs. Anthony Bros., Limited, as in our last 
issue. The object of the book is to popularise the decimal 
system. 

The Diesel Oil-Engine.—At a recent consumption 
trial of a Diesel oil-engine of 160 b.h.p., the extremely low 
consumption of 0:571b. of crude petroleum per brake horse- 
power was obtained. Other fuel comes out as low as d. 
per brake horse-power hour. The use of the Diesel oil- 
engine seems to be extending, and we note that the City of 
Birmingham Tramways Company have recently given a 
repeat order for two engines, each of 160 b.h.p. 


Sheffield University.— We note that Prof. William 
Palmer Wynne, D.Sc., London, F.R.S., F.LC., senior hon. 
secretary of the Chemical Society, in succession to Prof. 
Carleton Williams, has accepted the Firth chair of chemistry 
offered to him by the council of Sheffield University College. 
Prof. Wynne is at present professor of chemistry in the 
school of pharmacy of the Pharmaceutical Society of Great 
Britain, and was four years ago editor of the Journal of the 
Chemical Society. He will commence his Sheffield duties 
at the end of September. 


The New Magnetic Observatory.—The first con- 
tract in connection with the erection of the new magnetic 
observatory by the Government at Eskdalemuir, Dumfries- 
shire, has been let to Messrs. Henderson and Duncan, 
Morningside, Edinburgh. The work embraces the making 
of а road and some foundations, the provision of а water 
supply, and building of а boundary wall, and it has to be 
carried out within three months. This observatory is to 
replace the one at Kew as far as magnetic observations of 
the earth's field are concerned. 


Bradford Finance.—Alderman J. A. Godwin, the 
chairman of the Bradford Finance Committee, is to be 
congratulated on the success of his efforts to keep the 
financial policy of the Bradford Corporation on sound lines. 
He has succeeded recently in getting the rates increased 
2d. in the £, and at the same time reduced the price of 
gas supplied from the Corporation works. The net result 
of these two alterations practieally cancels out, but the 
change is in the direction of sound municipal trading. 
The general chagges are now borne more equally by all 
the ratepayers, and the users of gas are not penalised for 
the public good. 

Rochdale Accident.—Our attention has been drawn 
to the fact that our leader in our issue of July 15 might 
be read as though the electricity department of Rochdale 
had not records of the positions of their cables in the streete 
or of the joints in the same. This, of course, is quite an 
inaccurate rendering, as Mr. C. C. Atchison has complete 
plans of all his cables in his office. In the case in question, 
however, the damage was done, not by men directly under 
the control of the electrical engineer, but by employés in 
the surveyor's department. We believe we are correct in 
stating that duplicate records of the positions of mains are 
sent regularly to the sarveyor. 

Bombay Lighting.—Bombay has been behind one or 
two cities in India in taking up electric lighting and power 
distributien, but there is every sign that now the work is 
to be carried out on most modern lines, and that electrical 
energy will soon be available. According to our con- 
temporary, the Indian Electrical, Mechanical, and Textile 
News, it is confidently expected that the current will be 


available in October. The system of distribution to be used 
is one suited to a large and straggling area where the demand 
will be chiefly around certain well-defined centres. Current 
will be generated at the central station in Wari Bunder at а 
pressure of 6,000 volts three-phase, and will be transmitted 
to sub-stations at the chosen centres, where it will be 
transformed by means of rotary converters to continuous 


current at 2 x 230 volts, and distributed around the centres 
by means of а low-tension network of three wires laid 


solid after the Callender system. The work now being 


carried out is the transmission line to Tata’s Hotel, where 
the first sub-station will be situated. Afterwards another 
sub-station in Apollo-street, near the Great Western Hotel, 


will be equipped, апа will serve the business portion of 


the fort. 


The Johannesburg Lighting and Tramway 


Soheme.—It will interest those of our readers who have 
not tbe matter already in their minds to know that the 


total capacity of the new generating station which Messrs. 


Mordey and Dawbarn are putting down, as consulting 
engineers, for the Johannesburg Corporation, is no less 
than 9,000 kw. Part of the machinery will supply direct 
current and the other alternating current. The prime 
movers will be gas-engines worked by producer gas. As 
regards distribution, the inner area of the town will have 
a supply on the three wire, direct-current system, with 


460 volts between the outers. In the outlying suburbs 


alternating current will be supplied from a two-phase 
system. The voltage on the primary will be 5,000 per 


phase and the frequency 50. The secondary voltage will 


be 400 between the two outers of a three-wire system, and 
in most places only one phase will be available. The firat 
portion of the electric tramways will have 24 miles of 
track. It is gratifying to note that the bulk of the con- 
tracts have been placed with English firms, and that Messrs. 


Siemens Bros. are supplying the electric plant in the power 


atation. 


The Rochdale Arbitration.—The company have 
emerged very favourably from the arbitration proceedings 
which have been held to determine the price to be paid for 
their undertaking by the various local authorities. The 
award has ‘fallen a good deal below the £205,401 repre- 
senting the exalted valuation of the concern as submitted 
on behalf of the company, but they have obtained £35,291 
more than the £123,784 which the experts for the local 
authorities put the value at, exclusive of а sum of £3,600 
for street improvements, which is stil unsettled. In 
respect of the main item — the permanent way — the 
company claimed £103,459, while the authorities esti- 
mated tbe value at £64,142, contending that the 
track had been indifferently maintained, and was in 
a very worn condition. Voluminous expert evidence 
of a conflicting character was tendered on behalf of the 
respective parties, and in the end the arbitrator has prac- 
tically split the difference, though the amounts awarded in 
respect of the individual items do not appear. The amount 
which the company will receive is slightly nearer to the 
valuation of the local authorities than to that of the com- 
pany, but the result has probably afforded more satisfac- 
tion to the shareholders than to the new undertakers. 


Lead Boring Insects.—The China and Japan Tele- 
phone Company, of Shanghai, China, has had an extra- 
ordinary experience in cable trouble, caused by the attack 
of an insect which pierced the lead covering of its tele 
phone cables. It was noticed several years ago that the 
lead sheathing of the aerial cables was perforated by holes, 
which admitted water and gave rise to much trouble. It 
was assumed that the injury was caused by small rifle 
bullete, and а reward of 50 taels was offered for information 
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that would lead to the punishment of the wrongdoers. 
Later it was established that the holes were the work of 
wasps of a species that lays its eggs in the living bamboo. 
These wasps gather around bamboo groves in July and 
August to lay their eggs inside of the cane, where they 
will be well protected from attacks of hungry enemies. 
The cables were never attacked any distance away from 
bamboos. As immediate protection linseed oil boiled to 
the consistency of birdlime was used, and later all cables 
in the localities where damage had been done were covered 
with hemp cloth so as to present a soft surface which the 
insects do not attack. The Electrical World gives several 
illustrations of injured cables, which show that the insects 
made several attempts before they succeeded in biting 
through the sheathing. 


Telephone Purchase.—Sir Henry H. Fowler, M.P., 
when presiding over the meeting of the National Telephone 
Company this last week, gave details of the progress of the 
undertaking. Speaking as to the negotiations with the 
Government, be said that under the company’s license 
the Government had power to give notice on June 30 last 
of its.desire to acquire the company’s undertaking com- 
pulsorily on Dec. 31 next, the terms of purchase in the 
event of difference between them to be decided by arbitra. 
tion. That notice had not been given, and consequently 
the compulsory rights had ceased, but the Postmaater- 
General had intimated his desire to come to an arrange- 
ment with the company by agreement, and negotiations 
with that object in view were now in active progress. The 
matter involved intricate calculations, and many difficult 
questions would have to be considered which could not be 
hurriedly determined. He believed that the Postmaster- 
General would credit the Board with the desire to meet 
him in a fair spirit, and he hoped that the negotiations 
would result in a satisfactory arrangement which would 
enable a great public service to be adequately and properly 
developed, and which at the same time would be one that 
was equitable and fair to the shareholders. The directors 
deprecated discussion, and asked that the shareholders 
would evince their confidence by leaving the negotiations 
in the hands of the Board. 


Terrestrial Magnetism Researches.—The June 
issue of Terrestrial Magnetism and Atmospheric Electricity 
(Baltimore) gives a brief account of the work which has 
been planned for the department of international research 
and terrestrial magnetism of the Carnegie Institute for 
1904. Besides the work of organisation of the department, 
the compilation, discussion, and preparation for publication 
of the data for the complete presentation of existing know- 
ledge of the earth’s secular magnetism over the entire 
globe, for the determination of the points at which 
it will be necessary to repeat observations at suitable 
intervals, for the successful scientific investigation and 
determination of the causes and their modes of action, 
and for ascertaining the proper corrections to mag- 
netic charts, to refer them to a desired date, have 
been authorised and begun. These researches are 
& continuation of Dr. L. A. Bauer’s studies. The depart- 
ment has been authorised also to take up the discussion 
and publication of the data on the magnetic perturbation 
observed during the eruption of Mont Pelée, Martinique, 
in 1902; further, the compilation, discussion, and publica- 
tion of the existing data concerning the variation of the 
earth’s magnetism other than the secular variation clready 
provided for, and the perturbations of the earth’s magnetism 
will be carried out. Authority has also been given to 
enable the department to make the necessary preparations 
for future observational work, and to take part in the 
observation of such of the earth’s magnetic or electric 
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phenomena of momentary occurrence as are of the highest 
importance to the advancement of our knowledge. 


Society of Engineers —A highly interesting visit 
was made by the president (Mr. D. B. Butler) and members 
of the Society of Engineers on Wednesday to the ship- 
building and engineering works of Messrs. Yarrow and 
Co. at Poplar, where they witnessed the building and engine- 
ing of light-draught high-speed craft of all kinds, notably 
torpedo-boats, destroyers, and light-draught gunboats. 
Electrical driving has been adopted in the works, the main 
motive power being supplied by three Belliss and Morcom 
compound condensing engines, which drive ihree Parker 
dynamos direct, each dynamo being capable of an output of 
430 amperes at 210 volts. Steam is supplied by three 
Lancashire boilers. Over the boiler-house is a cast-iron 
tank in which is a Ledward cvaporative condenser. The 
drainage from the main roofs is collected in the tank 
and is used for condensing purposes, an economy in the 
use of the town water thus being effected. Most of the 
machine tools in the various shops are of the latest 
pattern and are placed in groups, each line of shafting 
being driven by its own motor. The shafting is Sin. in 
diameter, and runs at 140 revolutions per minute. The 
larger machines, which are not continuously at work, are 
driven by independent motors. The shops are fitted 
throughout with electric travelling cranes made by Messrs. 
Adamson. Tho air-compressing machinery is aleo driven 
electrically, a very complete pneumatic system being laid 
down throughout the works. 

United Engineering Building.—This new building 
for the engineering associations of New York, and for an 
engineering club, is to be the gift of Mr. Andrew Carnegie. 
The United Engineering Building will occupy land 125ft. 
front by 10016. on West Thirty-ninth-street, while the club, 
with a frontage of 50ft. and a depth of 100ft., will face on 
Bryant Park and the new public library. The United 
Engineering Building, apart from quarters for the American 
Society of Mechanical Engineers, the American Institute of 
Electrical Engineers, and the American Institute of Mining 
Engineers, as well as other societies enabled to participate 
in the accommodation, will have several fine auditoriums 
and a magnificent library. The club building will be about 
111 storeys high, with the usual accommodation of a club 
and some 60 or 70 bedrooms for members. The work of 
tearing down the old buildings and the construction of the 
new is to be pushed vigorously, and will begin forthwith. 
From the Electrical World we gather that competitive 
designs were asked for for each building from a limited 
number of architects. As a result the successful competitor 
for the United Engineering Building is Mr. Herbert D. 
Hale, of Boston, with Henry G. Morse, of New York, as 
associate architect. The successful competitors for the 
engineers’ club are Whitfield and King, of New York, who 
have done a large amount of work in New York city and 
on some Carnegie libraries, and were also associated in work 
on the buildings of the Pan-American Exposition. 


Electrostatic Motors.—Mr. Clark, the editor-in-chief 
of the Polytechnic Engineer, of Brooklyn, contributes to 
the 1903-4 issue an interesting article on electrostatic 
generators, which gives a brief historical sketch of these 
machines and the results of efficiency tests. The maximum 
voltage generated by the Holtz machine is not determined 
by the maximum speed of rotation of the plates but 
increases the distance between the discharge knobs. It is 
also dependent upon the location of the spark-gap with 
respect to the large stationary balls attached to the collect- 
ing combs. The Holtz machine is reversible in its action 
in the same sense as a dynamo-tlectric machine—that 
is to say, it will operate as a motor if supplied with 
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electricity from another influence machine. No pre- 
vious excitation is requisite. The efficiencies of several 
machines were determined by operating one machine as a 
generator, and driving a second from this as a motor. The 
power input to the generator was determined by measuring 
the power supplied to the driving motor. The output of 
the static machine running as a motor was determined by 
means of a strap brake. The following are some of the 
efficiencies obtained : With a needle-point gap of 6in. the 
useful output of the generator was 71,200 volts; the 
current 0:000482 ampere, equal to 54 watts; the efficiency, 
27:1 per cent. With a spark gap of 12in. the voltage 
was 122,000; the current, 0:000519 ampere; watts, 59; 
efficiency, 22:2 per cent With a gap of 18in. the voltage 
was 180,000; current, 0°000194; power, 35 watts; 
efficiency, 19:5 per cent. 

Central Technical College.—At а meeting of the 
eouncil of the City and Guilds of London Institute, held 
on Monday last, the diploma of Associate of the City and 
Guilds Institute " was awarded to the following matriculated 
third-year students of the Central Technical College who 
have completed a full course of instruction as prescribed by 
the council : civil and mechanical engineering—H. D. Creedy 
(Siemens medal) J. M. de Artola Soruco, W. G. Banister, 
A. A. Barnes, G. A. Beggs, F. S. Bond, L. J. G. Bowers, 
S. Bowen, A. Carmichael, E. M. Cory, O. C. Daniell, 
J. A. V. Dupré, S. S. Elliott, Т. G. Garforth, C. W. Gibbs, 
G. R. Griffin, H. R. Liebstein, N. N. Maas, F. Neuhaus, 
H. A. Newton, R. H. Osler, R. Peters, E. F. R. Pole, 
R. B. Robinson, W. S. Strachan, A. H. Street, O. H. Teulon, 
O. W. Thomas, S. M. Udale, A. E. M. Van der Meersch, 
R. F. Vogel, E. G. Walker, F. E. Walker, H. J. Wheaton, 
H. H. Wilder, J. W. Wooding; electrical engineering— 
H. W. Purle (Siemens medal and premium), A. M. Beale, 
А. Cunnington, C. Н. Davidson, О. I. Davis, C. F. Edwin, 
E. Fisher, C. J. Guttmann, R. A. Harris, M. Hayashi, 
H. W. Kefford, W. C. C. Langdon, H. C. Lott, W. H. Lowe, 
C. B. R. Merton, C. J. C. Moon, A. R. Palmer, L. M. 
Rampal, L. I. Solomon, T. D. W. Weston, J. L. Wilson; 
chemistry—P. S. Arup, T. R. Lucas, Miss M. N. Reid, 
R. W. Tonkin. In addition to the above, certificates have 
been awarded to 52 matriculated third-year students who 
have completed а full course of instruotion at the Central 
Technical College and to 61 students who have completed a 
fall course of instruction at the Finsbury Technical College. 

Hand and Mechanical Stoking.—At the recent 
convention of the National Electric Light Association at 
Boston, U.S.A., a paper, of which an abstract appears in the 
Western Electrician of Chicago, was read by Mr. Edwin 
Yawger dealing with the relative merits of the mechanical 
stoker and the human operator—a subject which came in for 
considerable discussion in connection with the paper pre- 
sented to the Institution two or three months back by 
Messrs. Merz and McLellan оп “Power Station Design.” 
Mr. Yawger does not express a decided opinion on the 
superiority of one method or the other, though he is 
inclined to favour the automatic form, but commenta on 
some of the features which distinguish them. Не remarks 
that & universal result of the substitution of mechanical 
for manual methods is greater uniformity of product, 
and that from the nature of the operation it 
is possible to maintain an automatic stoker at or 
near its maximum efficiency. A point which the 
author emphasises is that the efficiency of the human 
operator varies in a very appreciable measure. Taking 
some comparative economy testa on traction engines which 
he conducted, the author states that he found a difference 
of 10 per cent. in the results even between expert firemen. 
Another matter to which he alludes is the variation in 


dranght with different furnaces where a number are con- 
nected to the same stack, and he remarks that all the 
losses attributable to improper manipulation of the air 
supply are magnified in the case of hand firing. The 
author considers that it is in its capability of yielding 
the maximum efficiency by responding to intelligent super- 
vision that the mechanical stoker exhibits a superiority 
over its human rival. 

Electrical Tanning.—An account is given in the 
Electrical World of New York of a tannery electric power 
equipment at Newark, N.J., where leather of the highest 
grades is manufactured. A plant of this sort must necessarily 
spread over a considerable area. When steam-driven, at 
least 40 per cent. of the power is required to set the belts 
and shafting in motion before the machines can do any 
work at all. In the transmission of power from generator 
to motor there is only a fraction of this loss, and it is no 
longer necessary to crowd buildings together for the purpose 
of saving power. Many of the processes require light, 
which is easy to supply when countershafte and belts are 
eliminated and electric lamps can be hung at convenient 
pointe. The electric power plant, which superseded the 
old steam plant, consists of two compound-wound 76-kw. 
Crocker-Wheeler generators of the direct-connected type, 
but arranged, with а central pulley, for belting. These are 
driven at a speed of 275 revolutions per minute by а 
Watts-Campbell 200-h.p. 18in. by 42in. steam-engine, with 
а 16ft. by 30in. flywheel at 75 revolutions per minute 
carrying the belt. The switchboard is built in three panels. 
The left-hand one supports a Walker Keystone ammeter, & 
Ward Leonard rheostat, an 800-ampere Cutter "I. T. E. 
circuit breaker, and an equalising switeh for one of the 
generators. The right-hand panel is similarly equipped for 
the other generator. On the centre panel is a Walker 
Keystone voltmeter, 12 250-volt switches, six of 100 
amperes, two of 200 amperes, two of 500 amperes, 
and two of 400 amperes rating. The 150-h. p. tubular 
boilers supply steam to the engine, and serve to main- 
tain a high temperature in the japanning ovens. The 
boilers are for the most part stoked with damp bark that 
has been used for tanning, supplemented with soft coal. 
Exhaust steam is used to heat the buildings in winter and 
the hide-drying lofte all the year round. The whole time 
spent in producing a perfectly cured patent leather hide is 
about six weeks, as against as many months by the old 
methods, and there is probably no one factor which has 
contributed so much towards modernising the tanning 
process as the use of electric power. 


Junior Institution of Engineers.—The members of 
this institution, through the courtesy of Messrs. Coode, 
Son, and Matthews (the engineers) and Messrs. S. Pearson 
and Son (the contractors), were recently afforded the 
opportunity for inspecting, under special facilities, the 
National Harbour works at Dover. Permission was also 
kindly given for the works of the Dover Harbour 
Board, of which Mr. A. T. Walmisley is the engineer, to be 
seen, and the turbine S.E. and C.R. Channel steamer, 
“ The Queen.” . Subsequently the members were welcomed 
at the town hall by the Mayor and Mayoress of Dover (Sir 
William and Lady Crundal) and an organ recital was 
rendered there by the borough organist, Mr. H. J. Taylor. 
To all who had assisted in the arrangement of the interest- 
ing day's programme the chairman (Mr. S. Cutler, jun.) 
expressed the hearty acknowledgment of the institution 
whilst the members were assembled in the Council chamber. 
On arrival a& Dover the party (about 100 in number) 
went aboard The Queen,” just previously to her starting 
for Calais, the chief interest, of course, being centred in the 
engine-room, containing Parsons turbines of 8,000 i. h. p., 
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capable of propelling the vessel at 21:75 knots. From 
the Admiralty Pier the members were taken by a tug 
belonging to the Dover Harbour Board across to their 
Prince of Wales Pier, where the big Atlantic liners of the 
Hamburg-American line now call. This pier was built by 
Sir John Jackson, Limited, to the designs of Messrs. Coode, 
Son, and Matthews. The swingbridge on the connecting 
railway was shown in motion. After luncheon the Admiralty 
Harbour works were seen, the members being conveyed 
along the east arm by the contractors’ railway. All the 
operations in the preparatiop of materials and in the pro- 
cesses of construction were explained in detail. Some of 
the party viewed the work from one of the Harbour Board’s 
tugs. The total length of sheltering works is 9,520ft., and 
the area enclosed will be 610 acres at low water. All the 
under water work of the Admiralty Pier extension and of 
the east arm is practically completed, and a commence- 
ment has been made on the island breakwater, which is 
to be built in a similar manner by concrete blocks, the 
bedding of the first course being prepared by means of 
grabs and the use of diving bells. 


Books Receivod.—The Western Society of Engineers 
have sent us from Chicago the third part of their ninth 
volume, giving their papers and discussions and also some 
abstracts. The particular features in this number are two 
papers on “ Reinforced Concrete” and the discussion on 
the same. There is, however, an interesting communication 
on the hydro-electric power development at and near 
Joliet (Ill), using Chicago drainage canal water, by Thos. 
T. Johnston, M.W.S.E. This installation is peculiar in many 
ways, as the power scheme makes use of the water from the 
Chicago drainage canal. The author describes the installa- 
tion in detail and illustrates the power house. It is seen 
from the commercial troubles overcome that there was no 
little difficalty in getting the necessary agreements with con- 
flicting authorities. The fifth volume of the Transactions 
of the American Electrochemical Society has just come to 
hand. It is quite up to the standard of ite predocessors, 
and contains a large amount of original matter. The 
following extracts from the index of papers show what 
& wide range. electrochemistry enjoys nowadays. Thus, 
these papers are: Тһе Continuous Advance of Electro- 
chemistry (Richards) The Standard Cell” (Wolff), 
"Preparation of Materials for Standard Cells and their 
Construction (Carhart and Hulett), Single Potentials of 
the Halogen Elements (Mott), The Composition and 
Resolution of Voltages” (Richards), Molecular Con- 
ductivity " (Reed), The Economic Balance in Electrolytic 
Copper Refining (Addicks), Remarks on Prof. Jos. W. 
Richard’s Theory of Heat of Neutralisation as presented to 
the Society, Sept. 19, 1903 ” (Westman), “ The Energy of 
Ions” (Parsons), "The Aluminium Electrolytic Condenser " 
(Zimmerman), A Contribution to the Study of the Electric 
Are” (Weedon), Some Phenomena Observed in Connection 
with the use of a Copper Voltameter (Adams and McNutt), 
“ Electrolytic Iron " (Burgess and Hambuechen), Thermo- 
Electric Determinations of the Reduction Temperature 
of Zinc Oxide” (Johnson), Exhibition of Porous Plates ” 
(Sadtler), “ An Index te Electrochemistry and its Applica- 
tion” (Voege), Observations on the Preparation of Elec- 
trolytic White Lead” (Carrier), “ Electric Smelting Experi- 
ments for the Manufacture of Ferro-Nickel from Pyrrholite” 
(Sjöstedt), “Dissociation by means of the Alternating 
Electric Current” (Davis), Notes on the Industrial 
Electrolysis of Water (Landis), The Thermo-Chemistry 
of Electrolytic Dissociation " (Reed), A Strange Observa- 
tion” (Moltkehansen), Exhibit of Ferro-Metals, made 
Electrically, and of other Electric Furnace Products" 
(Rossi). . 
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The Inverted Repulsion Motor.—A recent issue of 
the Electrical World of New York contains an article on 
this subject by Mr. Karl Faber. The author states that 
the commutation of the inverted motor is inferior to that 
of the repulsion motor, due to the absence of the revolving 
field in the former machine. As far as concerns the com- 
mutation, the circuits of the inverted machine are similar 
to those of a compensated series motor, and experiments 
show that in neither the case of the inverted nor the repul- 
sion motor is the sparking destructive, and the difference 
in the commutation of the two machines is inappreciable. 
As stated by the author, the inverted motor should be 
much lighter than tbe repulsion motor, and for traction 
service the former machine seems to be superior to the 
latter, which necessitates both a transformer and а motor 
located in the limited space available upon а car truck. The 


‘editorial comment of this article is as follows: Since the 


circuits of а repulsion motor are in many respects similar to 
those of a etationary transformer, it seems at first glance 
quite obvious that, if a proper value of impressed E.M.F. be 
used, the machine can be operated inverted—that is, with 
primary and secondary circuits interchanged. To one 
giving merely a passing thought to the subject, it might 
appear that the performance in the one case would be quite 
similar to that in the other; and since only a relatively 
low E.M.F. could be impressed upon the commutator, that 
а decided advantage would be gained by using as primary 
stator coils capable of being wound for any convenient 
E.M.F. A more careful study, however, reveals the fact 
that, when operated inverted, the repulsion motor develops 
distinctly different characteristics from those under normal 
conditions, and the difference in performance is attribut- 
able to the counter E.M F. of rotation produced at the 
commutator. With the rotor stationary, the repulsion 
and the inverted motors show equal torques per kilo- 
volt-ampere input and equal power factors, the motor 
windings in each case being those of a stationary 
transformer with secondary on short-circuit. With the 
inverted motor the counter E.M.F. of rotation produces an 
effect similar in all respects to the insertion of resistance in 
the primary circuit of the transformer, decreasing the 
current and the core magnetism and increasing the power 
factor indefinitely with increase of speed. With the repul- 
sion motor the effect of the motion of the secondary is not 
only not to cause a decrease in core magnetism, but also to 
allow the magnetism to increase, and the exciting ampere- 
turns must, therefore, be increased. Since, however, the 
secondary current is caused to lead the primary E.M.F. in 
phase, the exciting ampere-turns need not be supplied 
wholly by primary current, and the effect of speed on the 
motor circuits is similar to the insertion of resistance and 
some condensance in the secondary circuit of the trans- 
former. The repulsion motor is practically a eonstant 
magnetism machine, while the inverted motor is of the 
variable magnetism type. 


Measurement of Insulation Resistance by 
means of an Electrostatic Voltmeter.—In an 
article which appeared in а recent issue of the Elektro. 
technische Zeitschrift, Dr. J. Sahulka describes how insula- 
tion resistances of dead cables may be measured by means 
of an electrostatic voltmeter. It is requisite that the 
instrument should possess a range equal to the working 
potential; also that a resistance be provided of a value 
determined by that of the resistance to be measured. The 
accompanying diagram shows the arrangement for measur- 
ing the insulation resistance of a cable. As in the case of 
measurements by means of a direct deflection, one pole of 
the battery or dynamo is connected to earth, while the other 
pole is connected through a resistance, w, with the core of 
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the eable. In order to prevent a leakage of current from 
the core into the cover of the cable, a guard wire may be 
employed as shown by the dotted line. The insulation 
resistance to be measured is represented by z. The electro- 
static voltmeter, V, may be so connected by means of a 
switch that it measures either the potential, e, at the 
terminals of the testing battery, the potential at the 
resistance (w+), or the potential, , at the insulation 
resistance, z. The resistance, w, must: suffice to cause an 
appreciable loss of potential, so that е < e. Since the same 
current, i, flows through the reaistances, w and г, it follows 
that 


whence 


In this case the measurement of the insulation resistance is 
effected similarly as the determination of а resietance by а 
comparison of the difference of potential on the same with 
that on à known resistance in series, except that a fraction 
only of the working potential is compared. For example, 
a very well insulated installation of house wiring for a 


three-wire aystem (2 x 110 V.) was tested with the wires 
dead. The installation was connected through a suitable 
resistance box to one pole of a testing battery, whose 
second pole was earthed. The working potential was 
| e—110'8 V. 

Inserting resistance w = 100,000 Q, the potential obtained 
at the insulation resistance was 


d —1014 V. 
Hence z= 100 000. 101°4 1,072,000 Q. 
1108-1014 


In the case of another installation on the three-wire 
system 

e=111:0 V; 

0 = 11,000 Q; 

é=91'7 V; 
whence £=110,000 Q. 


Testing Live Mains for Iasulation Resistance.— 
In a previous note we have referred to an article by Dr. 
J. Sahulka, in which the author describes how an electro- 
static voltmeter may be employed for measuring the 
insulation resistance of dead cables. In the same article 
the author shows how insulation measurements may be 
made on continuous-current two-wire and three-wire 
networks, while alive, with the aid of а similar instrument. 
In the accompanying diagrams (Figs. 1 and 2) the separate 
conductors are marked Li. L} .. . ., the fault resistance 
of the same to earth fj, fa . . . ., and the leakage current 
flowing tbrough these resistances in the direction of tbe 
conductors to earth, i, і, . . . The total insulation resist. 
ance of the network, z, is always given by the formula 


1 1 1 


The potentials existing between the individual conductors 
and earth, when no artificial resistances are inserted, are 
marked V, Vz. . ., tbe values for the game depending 


entirely upon the resistances of the faults and the working 
potentials between the conductors. As a rule these are 
not equal, and may be represented by e, ¢,... The 
author goes on to describe how known methods of measur- 
ing the insulation resistance may be facilitated by using an 


pe 


Fra. 1. 


electrostatic voltmeter, V, with a resistance, w, in parallel, 
as shown. By oonneeting the voltmeter, without the 
resistance, between one of the conductors and earth, the 
difference of potential existing between the conductor and 
earth may be at once determined. We now connect a resist- 
ance, 10, in parallel with the voltmeter of sufficient value to 


Еа. 2, i 


cause an appreciable reduction in the reading obtained. The 
measurement may be further simplified by employing the 
Frölich method, while using an electrostatic voltmeter 
instead of a galvanometer. But in measuring the insula- 
tion resistance of a multi-wire system the instrument must 
be connected between an outer and earth—not between the 
middle wire and earth. The Frólich method consiste in 
connecting a galvanometer of high resistance, g, between a 
conductor—for instance, L,—and eartb. By switching in 
the galvanometer, the potential between the conductor and 
earth is varied. Let us suppose the reading obtained be 
Vi. We now connect in parallel with the instrument a 
resistance, w, of such value that the deflection obtained is 
reduced to a value, V,". The insulation resistance, <, of 
the system may then be determined with the aid of the 
formula, 

1 Vi“ 1 

2 1 Vr 9 0 
If we employ an electrostatic voltmeter, V, instead of 
the galvanometer, 7= о. By connecting this voltmeter 
between the conductor, L,, and earth, a direct reading is 
obtained of the potential, Vi. between the conductor and 
earth corresponding to the resistances of the faults alone. 
We now connect a resistance, w, in parallel with the volt- 
meter, во as to reduce the reading given by the instrument, 
If the value be V,', then 


TALL 
z w(V,-Vy) 
and therefore 4 = 0 u - 1) » (b) 
Vi 


The advantage of employing an electrostatic voltmeter 
consists in that the formula (b) then serves instead of the 
more complicated formula (a). The author refers to a 
method explained in a previous article for determining the 
fault resistances of the individual conductors of a three qr 
five wire system, 
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EXTENSION OF THE ELECTRIC LIGHTING STATION | nearly а million, and it, on eee 55 с! 
a electrical engineer, Mr. C. A. Midgley, seeing 
OF THE YORK CORPORATION ELECTRICITY low price ob eas in York makes the local gas company а 
DEPARTMENT. very formidable rival. 
l The ceremony which took place at the electricity works 
‚ Municipal trading in the ancient city of York is very | on Monday, the 18th inst., when the formal opening of the 
limited, and it is, therefore, not surprising to find that a | extensions was performed by Mrs. H. V. Scott (wife of 


. . — 
> 72 


: 


* 
dam 


ad: 
2. 
Ansa Af 


ũ— ę—ꝶgg[— ͥᷓͥ— — al aÁ e o cA 


Interior of Engine Room—Oid Portion— York Electricity Works. 


great deal of interest is taken in the first undertaking | Mr. Councillor H. V. Scott, chairman of the Electric Light- 
governed by the public body. When first the authorities | ing Committee of the York Corporation), is the result of 
unfolded their scheme for the supplying of electric light in | the greatly increasing demand on the station. Оп this 
the city, there were, as is usually tbe case, a certain section | occasion there were also present the members and officials 
of the community who prophesied that the concern would | of the Corporation, representatives of the contractors 
serve to increase the rates, but although much opposition | engaged on the extensions, and a large number of the 
from this party has not aided the growth of the under- | prominent citizens and principal consumers. 


— — 


Old Switchboard, York Electricity Works. 


taking, it is being fully borne on the ratepayers that they Mrs. II. V. Scott having been presented by the building 
have now in their possession a well-organised department, | contractors (Messrs. Arnold and Son, of Doncaster) with a 
which, it is confidently anticipated, will in the near | bandsome gold key,on the handle of which was engraved the 
future prove to be a most valuable asset to the city. | citv arms, unlocked the door and the company entered the 
The growth of the undertaking has been phenomenal, | building. Mr. Councillor Н. V. Scott then addressed the 
as, although it was only inaugurated four years ago, the | assembly from a large platform in the new building, and, 
number of units generated during last year amounted to | after welcoming them on behalf of the Electric Lighting 


er 
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Committee, gave a brief history of the undertaking. The 
works were opened on April 2, 1900, and the initial instal- 
ment of generating plant put down was capable of supply- 
ing some 6, 500 lamps; but, owing to the large demand, 

ditional plant had to be installed, and the generating 
capacity was increased to 13,800 lamps Ву the winter of 
1900-1 a further extension bad to be carried out, and in 
March, 1902, the capacity of the station had increased to 
24,000 lamps (1,200 hp.) At that time it was fully 


T 


m ~ 
ia 
Am 


26 z 4 
EUST 


recognised that, owing to the great demand for energy, 
a further large extension would have to be made, and 
in October, 1901, the Council resolved to extend their 
buildings on a large scale. The completion of this exten- 
sion was marked by the opening ceremony on Monday last. 

The extensions have been carried out to the designs of 
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The plant in the new engine-room consists of two Willans 
and Robinson's high-speed engines of the vertical compound 
type, developing 850 h.p. when running at full load, and 
they are each coupled direct to a 520-kw. dynamo of the 
continuous-current shunt-wound type, of Messrs. Dick, 
Kerr, and Co.’s manufacture. Messrs. Allen and Sons 
have supplied a surface condenser which is capable of ооп- 
densing 30, OOOlb. of exhaust steam per hour, and the motors 
used in connection with the condenser are of the enclosed 


"o 


shunt-wound type, and have been supplied by Messrs, 
Dick, Kerr, and Co, who have also supplied the switch- 
board for same. A 20-ton hand travelling crane, by Messrs. 
Higginbottom and Mannock, of Manchester, runs the full 
length of the engine-room, and the stone blocks on which 
the rails for the crane are fixed are fitted with hand-rails; а 


the city electrical engineer (Mr. C. A Midgley), and the platform running along both sides of the building has thus 


Extension Sets, York Electricity Works. 


city surveyor (Mr. A. Creer) is responsible for the structural been made at a very small extra cost. The switchboard, 
alterations. To the old engine-room, which was 68ft. long which is of white marble, is on a platform at the end of 
by 32ft. wide, has been added a lofty, well-lighted room, | the room, 13ft. above floor level, and is во arranged that а 
122ft. long, 47ft. wide, with a height of 56(0. to the eaver, complete view of the old engine-room, as well as the new 
adjoining which are offices for the city electrical engineer. | room, can be obtained. Accommodation has been made 
assistant engineers, and clerks, also well-equipped testing, for further extensions of plant, foundations having been 
motor, and meter rooms, stores, etc., have been provided. ' built for two sets of 1,000 h. p. each, and one set of 
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2,000 h.p.; the necessary condensing chambers have aleo been 
constructed. 

In the new boiler-house are three Babcock and Wilcox 
boilers of 1,000 h. p. each when working at 130lb. steam 
pressure. They have each a grate surface of 4,872 square 
feet, and are capable of evaporating 15,000lb. of water per 
hour. They are fitted with Babcock and Wilcox chain- 
grate stokers and superheaters. The superheaters are 
capable of adding 80deg. to 100deg. F. to the temperature 
of the steam at the engine stop valves. The boiler-house 
is divided into two banks of four each by the pump-roor, 
which at nt contains two Weir steam pumps of the 
vertieal double-acting type, which are во arranged as to 
allow of them being worked singly or in parallel, and they 
are designed to lift and deliver to the boilers, against 15010. 
of steam, 2,500 gallons of water per hour. Above this 
room is a large cast-iron tank, 18ft. “шге by 6ft. deep, 
and the plates of the tank are fin. thick. en full, 
the tank holds 75 tons of water. e water used at the 
works is obtained from the River Foss, which flows slong- 
side, but in case the supply from this source should fail, 
the town’s water can be utilised, a special main having been 
brought into the works. 

All the pipework has been supplied and erected by 
Messrs. Dick, Kerr, and Co, and the lagging of the boilers 
and steam-pipes has been carried out by Messrs. Hickson’s, 
Limited, of Bradford. Between the engine room and the 
boiler-house is a steel chimney by Messrs. Head, Wrightson, 
and Co., of Thornaby-on-Tees, 116ft. high from the ground 
level, and lined to within 50ft. of the top with firebricks. 
The induced-draught arrangement in connection with the 
chimney has been carried out by Мевагв. Davidson and 
Co., Limited, of Belfast. A further economiser of 480 
tubes, which are arranged in four groups of 120 tubes 
each, has been installed. This work was carried out by 
Messrs. Ed. Green and Sons, Wakefield. 

The supply of coal for the boilers will be brought along 
. the Corporation's rails from the railway company's с 
‘to the coal store, and will then be conveyed by the 
conveyor and elevator direct to the stokers. Messers. 
Gibbons Bros. and Co., of Dudley, are now engaged on 


this work, and when this is completed, the whole of the 
work in connection with the extensions will have been 
carried out, and the station will be within reasonable 
bounds of meeting the demand, and the Corporation may 
well claim to be the happy possessors of a thoroughly 
modern and well-equipped electric generating station. 


TELEPHONY AT GLASGOW. 


Before these words are in print we hope to have 
another opportunity of inspecting the telephone system 
at Glasgow. Our immediate object, however, is to refer 
to the recently-published report of the Committee on 
Telephone Service to the Corporation of the City of 
Glasgow. This is the third report, and, considering the 
criticisms hitherto levelled inst the work, deserves 
most careful consideration. It deals with the second 
completed year of the undertaking, and gives the position 
as at May 31, 1904. The total borrowing powers autho- 
rised now permitted a total of £550,000, as against 
£300,000, the extent last усаг. The total capital 
expenditure is £320,782. 12s. an increase of £50,050. 
8s. 4d. during the year, and what the Corporation gets for 
this expenditure is shown in the accompanying Table A. 

With the report is a summary of noteworthy points, 
which to a certain extent forms a reply to the many 
adverse criticisms against the unde g. Why it is 
thought necessary to emphasise the points in the report 
is difficult to say; they speak for themselves. Nothing 
succeeds like success, and Glasgow telephony is successful. 
The revenue increased from £35,014. 2s. 94d. to 249,659. 
1s. 2d. ; the balance to net revenue from £14,143. 08. 74d. 
to £20,519. 18s. 21d. Why will accountants bother about 
this halfpenny ? The net revenue has to provide interest 
and sinking fund. Anything 5 the sum of 
these can be dealt with as the authority pleases. In 
Glasgow the balances have been appropriated to a general 
depreciation fund. The interest requires £8,537. 9s. 8d., 
sirkin ing fund takes £8,343. 6s. 8d., leaving a balance for 


TABLE A 
- — Actually completed — 
Work. Рага. 1901-02. 1902-03. 1903.04, 
Completed instruments .. 5,250 5,479 9,122 11,405 
Partially completed lines . ã 1.200 8.787 7,387 9,065 
Switchboard accommodation 6,050 lines 7,060 lines 10,826 lines 12,062 lines 
Pales. of ORIO WEIN. gei aad nz Vip 6,450 14,572 18,171 21,874 
Mileage of pairs of wires in cables 4,9358 miles 11,061 miles 14,0294 miles 17,597 miles 
Length of trenebing |... eem erre reet eo eorom ono 22 miles 94 miles 1273 miles 145 miles 
Pipes going out of exchanges ........................... 2 126 155 150 
Capacity of pipes going out of exchanges .......... =|- 6,900 pairs of wires | 27,000 pairs of wires | 31,000 pairs of wires | 36,000 pairs of wires 
ee севе гооо ваза ањонеста miles 1044 miles 1274 miles 140 miles 
Length of underground cable . 51 miles 115$ miles 162 miles 2053 miles 
r . 2,526 691 1,799 2,544 
Fan de | 456 228 243 259 
TABLE В 
1901-02 1 1903-04 
1. Total capital expenditurese . . . ꝙ . 4 2 £192,693 ũ 0  .... £210,988 0 O0  ...... £220,782 0 
2, Average gross cost per station . . . . ã . . . 5 44 .... 14 Ob .... 2 6i 
ie {о capital expenditure) (including spare plant and 
Total number of stations) preliminary expenses). 
3. Amount borrowed and not repaid. . . .. . 2 . . . 178,240 00 242,533 0 0 285,490 0 0 
re !,. а каакы ааа рыба 26,515 00 55, 0. 0 uu 18, 0 0 
5.: Nr —A 4,096 00 .... 55,014 0 0  ..... 49,689 0 0 
6. Net revenue per station ........ e IEEE НИНА T T 211 54 ...... 516 9 .... 7 0; 
7. Rentals carried forward to following year ....................................... 12,417 0 O  .... 20,715 0 0 ..... 241700 0 
8. Public telephone reeeipte . . em . enn 0205 us 0770. xus 776 0 0 
9. Working expenses, excluding Post Office royalty and terminals............ 6832 00 15,968 0 0 nu. 25,1154 0 0 
10; Inte . A ран бував 2,682 00 6,642 00 8,537 0 0 
11. Sinking fund р ——— —— —————— E ems 1960 0 0 .... 5,806 0 0 8,548 0 0 
12. Depreciation: fund. „еа Uma Sy CE En S P EE UNS 598 0 0 an. 1,694 0 0  ... 5,650 0 0 
13. Loss on terminal fees Et æ 4 . . 725 0 0  ..... 1131 0 0 ..... 299 0 0 
14. Royalty to Post Offioe . e q 4 . sae 1379 0 0 un 5,405 0 0 .... 5,007 0 0 
18. Total expenditures: стилинин жааан n ана акыры 15,608 0 0 ...... 85,5220 0 0  ..... ,000 0 0 
16. Total expenditure per station . . .. 2 10 0 5 15 OF ...... 4 0 7} 
17. Percentage of sinking fund paid, plus depreciation fund to total Per cent. Per cent. Per cent. 
expenditure ..... F JJ ¼ͤ—•QũP 8 595 7 é%c˙7 4:2 — 4:67 
18. Percentage of total expenditure to net revenue . . 9717 T. 9516 | 2... 92°66 
19. Percentage of net revenue to capital expenditure .............................. TOi. = o9 1292 . .... 15:47 
20. Percentage of outstanding rentals to gross rentals . . - 1595 7 ..... 99177 = 7'44 
21, Stations working % ыңа SAT OAT AGO а о ше мона MOE ETT OOTY Or о 0690 000600990000 -06 O0 9050000901 5,419 - qoe 9,128 о 446 11,405 
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general depreciation or general p of 2, 650. 
17s. 10$d., there being to credit of net revenue in addition 
to the above balance а sum received for interest of £11. 16a. 
The accompanying statistics relating to the undertaking 
will be 55 Table B). 

These figures will want а lot of disputing, and till they 
are shown altogether incorrect we must congratulate 
sig Si and its engineér with having successfully proved 
in the concrete what was academically argued to be 
impossible, When the successful man is told he does 
not know his business, he can afford to laugh. 


THE WESTINGHOUSE UNIT-SWITCH SYSTEM OF 
MULTIPLE-UNIT TRAIN CONTROL. 
(Contributed. ) 

It is now acknowledged by all classes of engineers that 
electricity offers the only satisfactory solution of the 
problem of the quicker working of city and suburban rail- 
way traffic, and there is no doubt that we are on the eve of 
a general, though necessarily gradual, conversion of local 
lines from steam to electric working. The chief reasons for 
this are two in number—firstly, the possibility of quickly 
building up or splitting up trains with one or more motor- 
cars combined with trailer or non-motor cars just as the 
density of the traffic requires; secondly, the high rate of 
acceleration which is obtained by having a number of pairs 
of driving wheels distributed along the length of the train. 
Each motor coach may be looked upon as a combination of 
an electric locomotive and a passenger car, but the driver's 
portion of such & car occupies so little space as to be almost 
unnoticeable, the motors, controlling gear, and brake gear 
being conveniently stowed away beneath the car body. As 
already mentioned, a car may be built up of one or more 
such driving units interspersed with trailers or non-motor 
coaches, this constituting the multiple-unit system of electric 
train working. One has only to consider the time occupied 
in getting ap speed and in slowing down, say, on а run 
through a dozen city.or suburban stations in order to 
appreciate the vital importance of rapid acceleration and 
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retardation. That rapid acceleration can be obtained much 
more easily through the distribution of the driving power 
over many wheels (which is made ible by an efficient 
and reliable multiple-unit system) than through the usual 
concentration of the driving power in a steam locomotive, 
must be clear to anyone. 

In this article we shall deal not so much with the 
multiple-unit train as with the method of controlling the 
driving power, as exemplified in the Westinghouse multiple- 
unit train-control en which is the result of several 
years’ experience of electric railway work. As evidence 
that this system of electric train control fully meets the 
requirements of up-to-date practice, it is 5 to 
mention that among the railways which have alread 
adopted it are the following: the Brooklyn Heights Rail- 
way, 514 sete of motors and controlling gear; the West 


Side Elevated Railway of Chicago, 156 sete; the Metro- 
атр Railway, Paris, 102 sets ; апа the entire contract 
or the Metropolitan Railway, London. These contracts 
alone aggregate, ther with the Mersey Railway, some 
1,564 motors, with a total of nearly 210,000 hp. The 
following descriptions and illustrations refer more partiou- 
larly to the apparatus with which the ears of the Metro- 

litan Railway of London are being equipped. The 

estinghouse system has proved highly successful in the 


Fic. 1. —Westinghouse Turret Controller. 


United States, and is also in satisfactory operation on the 
Mersey Railway in this country, which, it will be remem- 
bered, was converted to electrical working by the British 
n 
or large and heavy cars requiring ve werful motors, 
the latest and best form of controller is the Westinghouse 
turret controller. This takes its name from the fact that it 
is turret sha It consists of a number of radially- 
uped circuit breakers or unit switches, which are closed 
y air pistons working against powerful springs, which 
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Юа. 2. —Position of Westinghouse Turret Controller on underside of Metropolitan Railway Car. 


open the switch contacte when the air pressure is removed. 
Fig. 1 shows a turret controller with its cover removed, 
and Fig. 2 illustrates ite position on the underside of a 
motor coach. The 15 separate circuit breakers or “ unit 
switches ” which are employed are secured to a circular 
base, and are provided with a common magnetic blow-out 
coil at the centre. This single blow-out coil is a speci 

feature, as it secures the ideal condition of maximum blow- 
out effect with minimum weight and space, and the number 
ud ade and the amount of wiring necessary ia very much 
reduced. Further, the use of a single coil enables it to be 
made of greater eur ng strength than could be the case 
if a number of smaller eoils were used —one to each switoh. 
The air pistons actuating the radial switches work in 
vertical cylinders, and the air admission is controlled by 
needle valves operated by iron-clad electromagnets, which, 
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together with the cylinders, project above the main base 
casting of the turret, as seen in Fig. 1. А single pipe 
connection supplies compressed air to a central reservoir 
chamber, and ports around the latter admit air to the 
various magnetio valves, and thence to the cylinders, this 
construction reducing the amount of air-piping and joints 
to а minimum. 
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A view of the turret controller partly in section is Mus 
the 
air reservoir, р the port leading to the magnetically-operated 
valve, V, and р' the port. leading from the valve to the 
cylinder operating the switch, S, which is shown in the 
open position. Another of the switches, S', is shown closed, 


in Fig. 3. Here P is the compressed-air supply pipe, 


Fic. 4.—Westinghouse Unit-Switch System of Multiple-Unit Control. 
(Interior of Pneumatically-Operated Reversing Switch.) 


and a section of the cylinder and piston operating it is 


down from the main casting, and supports the spider and 
also the attachment for the bottom cover. It may be men- 
tioned that the general arrangement of parte has been some- 
what modified since Fig. 3 was drawn, but the latter is 
near enough for the purposes of a general description. The 
contents of each switch are enclosed in a vulcabeston box 
or arc shield (Fig. 1), and the magnetic lines from one 
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F1G. 3.— Westinghouse Turret Controller Part Sectional View. 
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top and one bottom pole pass through each such box in 
a direction normal to that of the line of break of the 
switch—that is to say, horizontally. The strength of the 
blow-out field is such that test currents up to 18,000 amperes 
have been repeatedly and successfully broken, the barning 
at the switch contacte being negligible. 

There is, of course, no limit to the length of break or 
the power of cylinder that may be employed when switches 
are operated pneumatically. Each switch is closed by the 
action of the air pressure in its cylinder, a powerful helical 
spring behind the piston being compressed at the same 
time. When the switch contacts are brought together, and 
also when they are separated, a spring in the moving arms 


Fig. 5 —Overload and No-Voltage Return Relay used in the Westinghouse 
Unit-Switch Multiple-Control System (case open). 


comes into play and brings about a rolling and sliding 
motion of the contacts, and so keeps their surfaces in 


given. B is the large blow-out coil, and two of the iron 
pole-pieces emanating therefrom may be seen to the right 
and left of the figure. These pole-pieces, which are more 
clearly shown in Fig. 1, are U-shaped, and point alternately 
up and down ; the top ones being bolted to the main iron 
casting, and the bottom ones to the extremities of a cast- 
iron spider. The core of the magnet is fixed to and hangs 


good condition and prevents all tendency to burn or weld. 
This spring is shown at s p in Fig. 5. Copper shunts are 
provided for all working pins and bushings in the switches, 
and the contact plates—which are easily renewable—are of 
ample area. When the exhaust port of the cylinder is 
opened, the spring under the piston drives the latter up and 
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opens the switch. The switch terminals are shown at TT 
in Fig. 3, both these and the switch parts being insulated 
from the cireular base-plate of the controller by sheets and 
bushings of valcabeston. It is a good point that the 
terminals are on the opposite side of the base to the 
switches, the cables being thereby divided off from the 
latter. Another good point is that the low-tension circuit 
terminals on the magnet valves are well separated from the 
comperatively high-tension switch terminals. The magnets 
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troller used in the Westinghouse Unit-Switch 
Multiple-Control System. 


and valves are enclosed by a hinged truncated cone-shaped 
cover, which can easily be removed, and the switches are 
enclosed by a revolving cover, the halves of which slide or 
telescope within each other. 

In addition to the turret controller just described, a 
complete motor coach equipment includes a reverser, an 
automatic excess-current and no-voltage return relay, one 
or more small master controllers, and a switchboard for the 
oe of the car-lighting, compressor, and battery 
circuits, this switchboard being depicted in Fig. 7. The 
reverser, which governs the direction of current through 
the motors, and, consequently, the direction of motion of 
the car, is operated by an air motor, the admission of air 
being controlled by electromagnetically-operated valves, 
similar to those on the turret controller, and is of sub- 
stantial and simple design. Fig. 4 shows its construction. 
The overload and по таре return relay, which ів shown 
in Fig. 5, is connected with the operating magnet of one of 
the cylinders in the turret, this cylinder actuating the 
switch which acts as main circuit breaker. The no-voltage 
part of this relay, which is mounted on the end of the case, 
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no- voltage device acte, it causes the controller to go back 
to a point with high resistance in circuit, the latter then 
gradually and automatically “ notching out the resistances 
as soon as the supply is resumed. It should be noted that 
the no-voltage action of the relay is not so instantaneous as 


а». 


EE US 


FIG, 7. —Westinghouse Unit-Switch System of Multiple Control.—Switehboard 
for Car Lighting, Air Compressor, and Battery Circuits, 


to take notice of instantaneous interruptions due to the car 
contact shoe passing over points or crossings, and also that 
it does not act when the supply is suddenly cut off and 


Fic. 8. Westinghouse Multiple-Control System. —Low-Tension 
Circuit Connectors. 
then suddenly comes on again ; hence the term no-voltage 
return relay. | 
The connecting link between the electric and pneumatic 
gear and the human agent—the driver—now olaims our 


Ута. 9. —Westinghouse Multiple-Control System. —Current-Collecting Gear. 


is of considerable importance, ite function being to prevent 
the sudden restoration of full voltage to the motors aud 
consequent flashing thereat, after any unforeseen interrup- 
tion in the supply of power due to a break in the third rail, 
something going wrong with the contact shoes, a momentary 
interruption of the supply to the line, etc. When this 


attention. 'This—the master controller—is wonderfully 
compact, as will be seen by the accompanying illustration. 
Fig. 6 shows it in elevation, temporarily bolted to the side 
of a bench, and with its top and bottom casings opened 
out. The small size and light weight of the master 
controller, which is so called because it governs the 
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ration of the turret controller, is due to the fact that 
the currente operating the valve magnete of the latter are 
very small, and as they are derived from a low-voltage 
(seven-cell) storage battery, there is no necessity for arc 
shields or blow-out coils. The master controller has five 
notches for forward running and five for backward running, 
in addition to the neutral point. At the first “ forward” 
notch, the emergency brake valve is set. At the second, 
the main supply circuit is closed and the reverse set. At 
the third—known as the shunting notch—the motors are 
connected in series with all resistances in. At the fourth, 
an automatic acceleration device comes into action, and the 
controller goes on notching up, provided it is not checked 
by the limit switch, till the eighth and last series notch is 
reached, the limit switch coming into play in order to 
maintain a uniform accelerating current. As the master 
controller drum is rotated, the pistons in the turret are 
actuated in due order, and the correspondiug switches are 
closed. When the master controller handle reaches its 
last notch, the turret switches which have already been 
put on are simultaneously opened, and а number of others 
simultaneously closed, this making the parallel connections 
for the motors. Then, subject to the action of the limit 
switch, the controller automatically notches up to full 
parallel, and the highest в point is reached. It is of 
special importance to note that should the driver throw his 
handle over to full parallel at the start, the controller will still 
work automatically and gradually through all the series and 

el positions, so that no harm can come to the motors. 
A further advantage of this automatic acceleration is that 
it ensures the utmost economy in power consumption. 
Thus, with non-automatio control, it has been found that 
from 10 to 15 per cent. more energy is consumed. 

An ingenious saf is provided in case the motorman 
should lose his hold of the controller handle through 
inadvertence, accident, or sudden illness. The handle, 
when released, flies back to ite neutral position by spring 
action, and in so doing interrupts a circuit through the 
magnets above the air-pipe. The effect of this is to open 
a valve and allow the air in the main pipe of the air-brake 
system to escape, with the result that the brakes are applied 
immediately throughout the train. When the brakes are 
not required to act, however, as in reversing, their above- 
mentioned automatic appliestion may be prevented by 
passing the controller handle rapidly over the neutral 
notch. In running backwards, the operation of the con- 
troller is similar to its operation with forward running. 

The motor coaches that are being equipped for the 
Metropolitan Railway (London) will be fitted with four 
150-h.p. motors—+.c., 600 h. p. in all—and each coach will 
weigh „ 59 tons. The full-length train will 
consist of two motor and four trailer coaches; and it will 
be possible to split it up into five, four, three, two, or single 
coach trains as the density of the traffic decreases. The 
unusual power of these equipments is the reason for the 
large number of resistance steps in the controller, there 
being eight series and eight parallel positions. Neverthe- 
leas, the weight of the turret resistance, reverser, and 
pneumatic controlling gear is less than that of an ordinary 
electromagnetic control equipment. The cables are encased 
in asbestos slate mouldings, so that the fire risk is prac- 
tically negligible. Fig. 8 depicts the nine-way low-tension 
controlling circuit sockets and plugs, which constitute the 
only electrical connection between neighbouring cars. 

Fig. 9 gives a side view of the collector gear for one car. 
The two outer beams are fixed one each end of the car, and 
are provided with a positive collecting shoe at each 
extremity and a negative shoe in the middle. The shorter 
middle beam is placed at the centre of the car length, and 
carries a negative or return-current shoe only. The 
necessity for having collector shoes at each side of the car 
is explained by the fact that the conductor rail is sometimes 
on one side of the track and sometimes on the other, 


Swinton.— In reference to the negotiations which have been pro- 
ceeding between the District Council and the promoters of the proposed 
electric tramway, an interview was held a few days ago between the 
parties, when the company asked the Council to abandon the proposal 
that the town be lighted by electricity, offering as an inducement for 
this concession an annual rental of £100 or a payment of £1,000, The 
Council declined the offer, 


THE RAWORTH REGENERATIVE CONTROL FOR 
TRAMWAY MOTORS. 


On Wednesday last a demonstration was given at 
Gravesend both of the Raworth regenerative control for 
electric tram motors and also of the Demi-car on which 
the same was used. The trials were made on the lines of 
the Gravesend and Northfleet Electric Tramway Company, 
and the chairman of this company, Mr. W. G. Bond, was 
present throughout the trials. The Raworth generative 
control consiste essentially of the use of shunt-wound 
motors on the tramcar instead of motors of the series 
type. This is not a new feature, but Mr. Raworth has 
carefully worked out the details and obtained successful 

nerative results. For the convenience of those 
witnessing the trials, instruments were placed on the 
cars in order that the current taken from or returned to 
the trolley could be noted. There was also in the 
circuit a Vulcan electricity meter which measured the 
total draft of energy from the trolley wire. The armature 
of this meter revolved in the backward or negative direc- 
tion whenever the car was returning energy to the line. 
In order to find out what percentage of the energy taken 
was returned, we counted throughout the return journey 
the revolutions of the brake disc of the meter in each 
direction. On the outward journey we also took the 
revolutions of the meter in each direction when descending 
the steep grade on Stone Bridge-hill to Plough Ponds lt 
was then found that the car took electrical energy equiva- 
lent to 14 revolutions of the meter when starting, and 
that on the hill it returned the equivalent of 22% 
revolutions. The net return was, therefore, 21 revolutions. 
On the other journey this hill had to be ascended, and, as 
is shown in the following fi the car took electrical 
energy for which the meter recorded 59 revolutions. In 
other words, in descending the hill this Demi-car, holdin 
20 passengers, returned 35°75 per cent. of the energy whi 
it took when ascending the hill. The figures for the whole 
of the return journey are as follows : 

TABLE I. 


Return Journey from George and Dragon to Plough Pond, mostly 
down grade (about 3 mile) Revolutions of meter representing 


energy taken from and returned vo trolley wire. 
Energy taken. Energy returned 
)) ³ ĩ WW (x RI EE — 
CCC ͤ СРЕ НЕНТ " 35 
JJ y аан тй лаана E 
J)%½%)J% . Z 6 "75 
Totals... ВО .. ( 8 24-08 revs. 
Plough Pond to top of Stone Bridge-hill (about 4 mile). 
Energy taken. Energy returned. 
Total 45: e d revs. 
Top of Stone Bridge-hill to near Windmill-street (about 2 miles) 
Energy taken. Energy me 
| MB POPE 8 à 
Be r PET . 275 
6 1 y E 3³ 
1 ¹ð wr — 100 
"i Me o" "— А 1:00 
Jö rnnt c 1:25 
J- xL EE e eri b PIA 15 
IJ ³ ³ A оаа ае "75 
| ME cec 4°75 
жн: ана ͤ ᷣͤ »H !. 8 — 200 
%%% A 8 4. 2:50 
T SEM rover temere 88 '25 
— err T 1°75 
— 22. ETTELTT. Sees 009800200 1:50 
Wr. Де тыы y каа ЖАТЫК 2:25 
rrr 50 
„ß ĩðVLd0 C 2:5 
%%% айы кыы Qe AES VERE РИТА “55 
— pcc 8 50 
EEC 1:50 
Totals...119:00 res.. . . 6 . 26°49 revs, 
Grand total—186 revolutions of meter in positive direction. 
52°52 negative direction. 


28˙5 per cent. of energy taken is returned by the regenerative motors. 


From this it is seen that on the whole of the return journey 
of about three miles, 28:5 per cent. of the energy drawn from 
the line was returned by means of the regenerative control. 
These figures, which were taken by us quite independently 


of anyone interested in the undertaking, show that Mr. 
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Raworth has succeeded in his attempt to return to the 
mains a very considerable proportion of the energy which 
is usually wasted at the brake blocks or wheels of a tramcar 
in descending hills or in stonping the car to pick up 
прете, e figures given us by Mr. Raworth are as 
llows. He stated that the Demi-car at Gravesend took 
on the average 0:580 per unit per car mile. The car 
weighs 5:6 tons, and carries 20 passengers. It is equipped 
with two Brush motors rated at 28 h.p. each. 

Ав compared with this, the large cars now in use weigh 
9°11 tons and carry 48 passengers. They are equipped with 
two Walker motors rated at 25 h.p., and consume 0 97 unit 
per car mile. In order to make these figures comparable, 
it is 5 to calculate how much energy the Ra worth 
car would take if its weight and carrying capacity were the 
same as the larger car. Assuming that the energy taken 
goes up in proportion to the weight, the energy consumed 
would increase from 0°38 to 0:62. This latter figure is 
64 per cent. of the energy consumed by the larger car, or 
it shows a saving of 56 per cent. for the regenerative control. 
These figures are most interesting, but before we give the 
advantageous points to be noted with respect to this system 
of control, we think it only fair to draw our readers' atten- 
tion to the following. In the first place, the shunt-wound 
motors on these cars are always in use, either receiving 
current from the line or returning current to it. In con- 
sequence, they have to be considerably larger than those 
required on the series-parallel system. Thus at Gravesend 
the small car has two motors of 28 h.p. each, while 
‘the car, carrying 48 ngers as against 20, can 
be worked on the series- el system with two motors of 
25 h.p. each. This increase of size, of course, only affects 
the first cost of the car, and the saving in electrical 
energy more than justifies the increased cost of the larger 
motors. Another question at issue is as to the cost of 
upkeep of shunt motors on tramears used, as they have to be 
used, under regenerative conditions. These conditions are 
much more unfavourable as regards the commutator troubles 
than with series-wound motors. We trust, however, that 
by good design this difficulty will be overcome. There is 
one point yet to be considered, and that is the accelera- 
tion obtained from the shunt motors. Any com- 
parative figures in which exactly similar conditions as 
regards acceleration are not obtained are open to criticism. 
In the trials on Wednesday last we had not to stop in order 
to pick up passengers, and we жыл on the routes occupied 
by ears with series-parallel control without interfering with 
the traffic. From rough observations of the time taken to 
go the distance between two tramway Pot when starting 

m rest, the acceleration was about the same as on cars 
equipped with series motors, but the motors were larger for 
uc work to be done. pecially d 

e points to which our attention was especi rawn 
by Mr. Raworth are the following : А 

1. The Demi-car with regenerative control uses less 
than half the energy per car mile than the ordinary cars 
with series-parallel control. .B,—We make the figure 
64 per cent. from results given for equal weight of car and 
ae capacity.) 

2. The driver can control the car with one finger. 

3. The car can run up to facing points at full speed 
until the buffer is over the points. 

4. The brakes are never used except on an incline to 
hold the car after retardation. 

5. There are three definite braking effects: (а) regenera- 
tive, which will reduce the speed to four miles an hour; 
(b) the ordinary braking stop, which reduces the speed to 
about 14 miles an hour; (c) the emergency stop, which 
pulls the speed up to half & mile an hour. 

6. Send is seldom required, because the adhesion is not 
overtaxed. ` 

7. The maximum call on the power station is reduced by 
40 per cent. 

8. The maximum speed of the car can be fixed in the depót. 
The driver cannot possibly exceed this speed, even on а 
descending grade. 

9. The controller is extremely simple, and is sparkless if 
V without hesitation. 

10. There is no advantage gained by shutting off power 
at section insulators. The car lampe remain bright. 


11. Every power position of the controller handle is also 
a braking position on a down grade or on a level by retiring 
the lever one notch. 

12. The act of shutting off the power applies the brake, 
and the braking effect is continuous throughout the 
movement. ` | 

13. The motors аге in series, and remain во. гы du 
equally well be in parallel, but the windings would have to 
be finer and more expensive. | 

14. The power circuit is never shut off until it is neces- 
sary to stop. Їп the meantime the car can take power, can 
coast or regenerate as the road requires. 

15. The feeder losses are reduced by one-half, and the 
size of the power station by one-third. 


ON SINGLE-PHASE COMMUTATING MOTORS.* 


If an ordinary direct-current series motor with laminated 
magnete is supplied with an alternating single-phase current, 
it would very soon become evident that it is not suitable 
for working under these conditions. The direct-current 
motor, in fact, belongs to a particular class of machines 
which may be called high magnetic resistance machines, 
in which it is the rule to make the exciting ampere-turns 
considerably greater than the armature ampere-turns, To 
this class belong the ordinary direct-current machine and 
the synchronous alternate-current machine. A second class 
is formed by the single and polyphase induction motors. 
In such machines the excitation of the field only requires 
from one-third to one-fifth of the full load armature ampere- 
turns. Machines of the first class are known to work better 
the greater their magnetic resistance is made, whilst the 
ideal machine of the second class is the one with the smallest 
possible magnetic resistanoe. 

All workable alternate-current motors necessarily belong 
to the second class, as it is only by keeping the magnetic 
resistance low, and consequently reducing the field-turns, 
that a reasonable power factor ean be obtained. In order 
to obtain a given torque with a weak field, a powerful 
armature must be employed having more ampere-turns 
than usual. These ampere-turns must, however, be 
prevented from interfering with the magnetic circuit, as 
any flux set up by them simply acts as harmful self- 
сека. The two requirements of a low magnetic 
resistance and a powerful armature which shall not produce 
a harmful field are contradictory, ana investigators soon 
found it necessary to prevent the production of the 
armature field, or at least reduce it to a minimum, by the 
employment of compensating windings, such as that 
patented by Stanley and Kelly in 1892, consisting of short- 
circuited coils with their axis identical with that of the 
brush line. Currents were induced in these coils, by 
transformer action, opposing and more or less cancelling 
the armature field. other designs the compensating 
winding was traversed by the armature current iteelf, and 
was connected so as to cancel the effect of the armature 
ampere-turns. With such motors the magnetic resistance 
sould be reduced to a minimum, and the armature self- 
induction could still be kept reasonable, though it could 
never be entirely cancelled, as no compensating winding 
could deal’ with the armature leakage flux. е com- 
pensating coils themselves also set up a leakage flux, 
so that there still remained the armature leakage, the 
compensating coil leakage, and the main flux as causes for 
the flow of a wattless current. 

It is, however, easy to understand that the compensated 
motor would be preferable to the uncompensated one. The 
three essential circuits—A, the armature winding, C, the 
compensating winding, and E, the exciting winding—can be 
arranged in various ways. The armature or rotor circuit 
must, of course, always remain an ordinary direct-current 
winding. The stator can be arranged either with practicall 
continuous iron —i. e., with many slots per pole—or wit 
definite polar projections. The compensatirg winding 
should, however, be arranged to be as nearly as possible 

* Translation in abstract from the Blektrotechnische Zeitschrift 


for June 2, of a т read by К, Pichelmayer before the Eloktrotech- 
nische Verein, Berlin. 
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identical with the armature winding i. e., it should be 
distributed. Excitation and armature, or excitation and 
compensation, may, under certain circumstances, have a 
single common winding, so that the motor need only have 
two independent windings. The three circuits will, how- 
ever, always be traceable. For the sake of simplicity, the 
motor with only two windings will be considered. Motors 
with independent exciting windings are, however, essentially 
the same. The three windings may be divided between 


Fie 1. 


the rotor and stator in various ways. The following are 


the possible combinations : 


Stator. Rotor. Type of motor. 
I. CE A Ordinary compensated series motor. 
II. А CE Winter-Eichberg-Latour motor. 
III. A E C  Thompeon's repulsion motor. 
IV. C AE Reversed repulsion motor. 
V. АС E JI ‘bl binati 
VI. E A с) mpossidie combinations. 


The combinations under У. and VI. аге obviously 
impossible, since the armature winding and compensating 
winding cannot both be mounted on either the stator or 
rotor, as they form the primary and secondary of a trans- 
former. There are, therefore, only four broad types of 
The arrangements I, IL, and III. 
are of particular interest, and will be compared below. It 


compensated motors. 
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Fra. 2. 


will, however, be impossible to give the complete theory of 
these three motors here, so that for simplicity we will con- 


sider а motor of definite dimensions and construction 
arranged, first, as a compensated series motor, then as a 
Winter-Eichberg-Latour motor, and, finally, as a repulsion 
motor. The diagrams for these three arrangements of a 
motor having an armature diameter of 485mm. and an 
armature core length of 300mm., are given below with as 
reat accuracy as the present state of the theory will permit. 
he frequency is taken as 25, and all these motors are 


ordinary 
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supposed to run at 750 revolutions when in synchronism— 


ie. they are four-polar motors. The armatures will have 

lap windings—i.c., they will have four parallel 
circuits. The number of total armature-turns will be taken 
as about 300, giving about 300 commutator segments. The 
number of stator turns will be taken as equal to those on 
the rotor, во that stator and rotor both have identical 
direct-current windings so as to permit of easier com- 


Fia. 3. 


parison of the different types. The diagrams are for 
equal excitation and for an armature current of 60 amperes 
per circuit, giving a power of about 100 h.p. when running 
at synchronous speed: The single air-gap between stator 
and rotor is 2mm. 

Consider first the compensated series motor whose con- 
nections are shown in Fig.1. The compensating circuit 
is coaxial with the armature circuit, whilet the exciting 
current is introduced at right angles to these by means of 
a series transformer. This exciting current will be taken 
as equal to one-third of the main current. The introduc- 
tion of the transformer is necessitated by the fact that 
rotor and stator have equal number of turns. In practice, 
of course, no such transformer would be employed, but 
the same result would be attained by putting only one- 
third as many turns on the stator as on the rotor. We 
are, therefore, dealing with a motor whose field exciting 
ampere-turns are only one-third of the armature ampere- 
turns. The armature and ран circuits form a 
short-circuited transformer under all conditions of working. 
The magnetising current—4.e., the resultant number of 
ampere-turns, A Wm (Fig. 2)—is very small as the 


AB, 
дж” 


Fre. 4. 


resultant field has only to make up for the ЕМЕ, 
of the compensation leakage and the ohmic drop 
in the compensating winding. The action of this 
transformer remains unchanged under all conditions of 
motor load. Armature current and compensating current 
are almost equal, and practically in exact opposition. In 
the voltage diagram, consequently, all the wattless voltages 
are almost unidirectional, and at right angles to these two 
currents. The wattless components of the voltage are 
obviously the E.M.F.'s of the leakage fields of the armature 
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current, the compensating current, the exciting trans- 
former, and the self-induction of the exciting current itself. 
The useful component, or counter E. M. F., E,, is the 
voltage induced in the retor by rotation in the main field. 
The short power componente represent the resistance losses. 
All the power components are shown vertical. The indices 


0, 1, 1:5 represent standstill, synchronous and 15 
times s nous speed. The diagram shows that at 
standstill with 240 amperes input the motor requires a 


voltage A, — 280 volta, and that at synchronism this vol 
must be increaséd to 460 volts. The value of cos ¢ is 
satisfactory even at synchronism, and at 1:5 times syn- 


Lo 


Fic. 5. 


‘chronism the relation of power counter E. M. F. to wattless 
components is so good that cos $ reaches the value of ‘03. 
The motor is, therefore, quite satisfactory as regards power 
factor. This result is not only theoretically correct, but 
has been confirmed by tests on a motor of smaller dimen- 
‘sions. . 
The results are still better if the motor is given the 
Winter-Eichberg arrangement, as in Fig. 3. It will be 
seen that with this arrangement compensation and excita- 
tion occur on the rotor whilst the armature circuit is on the 
stator. This apparently small change has a considerable 
effect on the behaviour of the motor. The chief differences 
аз compared with the series motor is the fact that the field 
in the compensation axis is very considerable. At stand- 
still the armature circuit and compensating circuit behave 
like a short-circuited transformer. The torque is produced 
by the interaction of the armature current and the field (to 
be called the main field) set up by the exciting circuit, 
which is, in this case, situated on the rotor. As soon as 
the motor commences to run, the voltage between the com- 
ting brushes rises and reacts on the stator by trans- 
rmer action. This reaction can only occur through the 
cross field, which is practically proportional to the power 


Fie. 6, 


component of the voltage, and, therefore, for a given excita- 
tion, proportional to the speed. At synchronism the cross 
field 1s to the main field. If, therefore, the motor is 
gatur by the main field at synchronism, it cannot very 
well run above synchronism, oven if a Hester voltage than 
that required for synchronism is applied. 
lardar to use the motor to the best advantage it should, 
therefore, be built so that its synchronous speed is the 
ighest speed at whioh it has to run when developing its 
torque. Since the cross field ampere-turns are derived 


from the resultant action of the armature ampere-turns and 
the compensation ampere-turns, a phase displacement occurs 
between these two magnetising forces—in other words, 
between the armature and compensating currents. The 
diagram (Fig. 4) shows the ampere-turn triangle for the 
armature current, the compensating current, and the ideal 
magnetising current for the cross-field. An i tion of 
this diagram shows that the power component, fe: of the 


voltage is sarge to the primary current or the armature 
current. It is, in fact, produced by the field set up by the 
armature carrent, and any field and the current producing it 
are necessarily in phase. Of the wattless components, the 
leakage voltage of the compensating winding is at right 
angles to the compensating current, and the | voltages 
of the armature and the exciting windings are at right 
angles to the armature current. The characteristic point 
of this motor is the production of a wattless counter 
E. M. F., Ea, by the rotation of the armature in the com- 
pensating field. This voltage is in phase with the com- 
pensating field, and therefore el to the resultant 
magnetising current or ampere-turns acting along the com- 
pensation axis. It will be seen that this wattless com- 
ponent improves the power factor very considerably, во 
that, at least at synchronism, practically the only wattless 
components left are those due to the] fields, which 
are naturally very small compared with the power com- 
ponent of the voltage. The field inductance is completely 
cancelled, and this accounts for the very high power factor. 
At synchronism, as has been shown by Dr. Eichberg, this 
motor has a compensating field almost equal to the exciting 


Fic. 8 — 
field, and approximately at 90deg. phase displacement from 


the latter. ese two fields displaced 90deg. in time, and, 
in a two-pole motor, also 90deg. in space, ага, д а rotating 
field which revolves with the armature, and has an effect о 
the commutation, as will be shown below. : 
Considering the same motor next as а repulsion moto 
(Fig. 5), instead of feeding the armature and exci 
circuits independently from four points, they may be f 
from only two pointe situated at an angle to the compensa- 
tion axis. The amount of this angle depends on the relation 
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180 


of the exciting ampere-turns to the armature ampere-turns. 
When, for instanoe, this ratio is 1: 5, as in the motor in 
question, this angle would be about 27deg. This angle, 
as shown in Fig. 6, cute the portions.a y and ў $ 
out of the rotor, and іп the same way the portions 
a c and 3 d out of the stator. In the portions e c and a y 
the direction of current is the same, so that this belt of 
conductors obviously forms the exciting circuit, whilst the 
conductors lying within 180 – а form the transformer or 
compensating circuit. "The field is, therefore, half excited 
from the stator and half from the rotor. The diagram for 
this motor is shown in Fig. 7, where the power component 
of the voltage is made parallel to the average direction of 
excitation, and is, therefore, somewhat displaced relatively 
to the үну and secondary currents. The wattless 
counter E.M.F., E,, now only compensates for about half 
the field inductance, whilst that part of the excitation 
which is due to the stator remains uncompensated, so that 
the motor should have a somewhat worse power factor than 
the Winter-Eichberg-Latour machine. In addition, a slight 
phase displacement exists between the effective field and 
eurrent, so that the output of the motor is slightly less 
than that of either of the other two motors. The diagram 
of this motor (Fig. 7) does not profess to have the same 
exactitude as those of the other two motors, as the theory 
of the repulsion motor is by no means complete at present. 
This motor also ‘sets up a rotating field at synchronism, 
though it is not so re as in the Winter-Eichberg 
motor, as the distribution of the exciting field ampere-turns 
is very different from that of the compensating field 
umpere-turns. 

e reversed Thompson repulsion motor need not be 
considered in detail, but it will be seen that with this com- 
laret a IV., C—A E) the compensating short-circuit 
is situated on the stator, so that this motor behaves similarly 
to the compensated series motor. 

The four principal types of motor mentioned in the 
table may be divided into two groupe, the first consisting 
of the C E—A and C—A E Adi. duy cl which have the 
compensation on the stator, and consequently cannot set 
up а rotating field, since the stationary short-circuit pre- 
vents the production of a cross field. In the motors of this 
group, the short-circuit compensation might be replaced by 
& compensating winding fed from the supply without 
materially affecting the action of the machine. The motors 
of the second group, conaisting of the combinations A—C E 
and A Е—С, on the other hand, are real rotary field 
machines, as distinguished from the first group, which work 
with an oscillating field. The fact that combinations 
II. and III. can be worked direct from a high-tension 
supply, while this is impossible in the case of I. and IV., 
is of practical importance. 

The results of the above rapid comparison may be shortly 
stated as follows: (1) For the same excitation and the 
same armature strength all three types of motor give 
approximately the same torque, since there is practically 
no phase displacement between the working field and 
current, and the power components of the current are the 
same in all three cases. The cross field produces prac- 
tically no torque, at least at synchronism. (2) The power 
factor is best at synchronism in the A—C E (Winter- 
Eichberg-Latour) motor. At starting it is equally bad in 
all three motors, and approximates to the value ‘1, 
neglecting the losses. (3) The series motor improves ite 
power factor considerably as the speed increases, so that it 
is suitable for running at speeds well over synchronism— 
i. e., it may be built with very many poles. (4) With the 
Winter-Eichberg motor and the repulson motor it is not 
possible to run above synchronous speed with the higher 
excitations, as the cross field, which is practically pro- 
роо to the power component of the voltage, cannot 

е increased beyond the saturation value. This means 
that only the smaller numbers of poles (corresponding to 
approximately synchronous speed) can be employed with 
these motors. 

From the diagrams it will be seen that all three motors 
require the same 9 at starting, and this voltage is 
about 50 per cent. of the voltage required for running at 
synchronism with the same torque, so that the speeds of 
all the motors can be very conveniently varied by altering 
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the applied voltage. In this way, for instance, the 
accelerating torque on a train could be kept constant from 
start to full speed by gradually increasing the primary 
voltage, and then reducing this voltage again for steady 
running at full speed. In the Winter-Eichberg motor an 
adjustment is also provided in the transformation ratio of 
the transformer, which determines the ratio between armature 
ampere-turns and exciting ampere- turns, and by this means 
а large speed variation can also be attained, though it would 
not seem to do away with the necessity for primary voltage 
regulation as well. 
he question of commutation in thete motors has still to. 
be considered. It is well known that this is the point in 
which alternate-current commutator motors give most 
trouble, and though it is constantly stated that these 
troubles have been overcome, it is certain that only a 
5 solution of the difficulty has been attained as yet. 
n the case of an alternating motor, a so-called reactance 
voltage is set up in the short-circuited coil just as in the 
direct-current machine. In Fig. 8 the curve of the alter- 
nating current is shown. Suppose commutation commences 
at time ғ, when the alternating current has the value y. 
At the end of the commutation period the value of the 
current is – у,. The time interval between y and — y, —.е., 
the time of short-circuit, T—is usually quite small as com- 
pared with the alternate-current period, and is smaller the 
higher the speed of rotation. | 
n order to calculate the reactance voltage, it is sufficiently 
acourate to use the average value of y and i. e, ym. 
The average E.M.F. of self-induction in the short-circuited 
сой is, therefore, proportional to the instantaneous value of 
the current to be commutated, and is, therefore, in phase 
with this current. The maximum value of this commute- 
tion voltage will be 1:4 times as t аз with continuous 
current, and this is one cause of the greater tendenoy to 
spark observable in alternate-current motors. A further 
cause of sparking is the induced voltage set up in the short- 
circuited coil by the transformer action of alternating 
flux. This voltage depends on the number of turns рег. 
section of the armature, on the number of ic lines 
looped with the section, and on the frequency of the alter- 
nating supply. Its value is 


Е, =4 44 o B Q n 1075, 


where e is the frequency, B the average induction in the 
section of the winding, Q the area of the space enclosed by 
the winding. In order to keep this voltage down, the turns 
per section, », muet be reduced to the miniraum, a single 
turn being generally found too much even. Keeping 
down simply leads to & motor of large size, so that the 
only available method is the reduction of the frequency. 
In the series motor dealt with above the value of this 
transformer voltage comes out at about 7:8 volte, which is 
too high to permit the motor to work at all. It would, 
therefore, be necessary to build the machine with eight 
instead of four poles, and so reduce the transformer voltage 
to about four, though even this would hardly give satis- 
factory working. | 
With those motors which work with a rotating field, this 
transformer voltage is to a great extent counteracted, at 
least at synchronous speed. If the rotating field were 
sinusoidal in form and perfectly uniform in speed, this 
counter-action would be complete, for at synchronism: no 
cutting of lines could then occur. The field is, however, 
not quite uniform, so that this cancelling out is never quite 
perfect. The transformer voltage, which in the motors with 
oscillating field lags practically 90deg. behind the primary 
current, combines with the reactance voltage, which is in 
phase with the rotor current, to form a resultant voltage 
which it is extremely difficult to reduce below five or six 
volts, whilst machines with a reactance voltage of only 
about two volts are already found difficult to operate. The 
reactance voltage alone of all three types of motor will 
usually be higher than for a direct-current motor, espeeially 
if both stator and rotor have continuous iron faces, so that 
the short-circuited coils cannot work in an interpolar air- 
gap. The transformer voltage is least in motors in which 
the short-circuited coils enclose the smallest area i. e, in 
motors of small output or motors with many poles. In 
the rotating field type of motor the number of poles is 
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more or less fixed by the periodicity, and the transformer 
voltage is, therefore, large at starting, though as the speed 
increases this voltage is gradually counteracted. The 
difficulty of keeping the transformer voltage down increases 
with the size of motor. Lamme employs high-resistance 
commutator connections to reduce the short-circuit currents, 
and numerous other arrangements have been suggested, 
but without much succeas up to the present—at least for 
the larger sizes of motor. 

The question of relative output of these alternating 
motors as compared with direct-current motors must next 
be considered. The effective (torque-producing) field in all 
three types of motors is that set up by the excitiog circuit. 
This field varies from а maximum to zero, and produces a 
periodic torque with the effective current with which it is 
practically in phase. Calling the maximum obtainable 
value of the flux in either alternating or direct current 
machine 1, and the effective value of the armature current 


* 1 2 
іп either case Wu ‘707, the torque in the case of the 


1 
—— = 707. In the alter- 


J 
nating motor the torque follows a (sine)? curve with a 
maximum value of 1 and an average value of 4, so that the 
average torque of the same motor used on alternating 
current is only :5, and the ratio of maximum torque 
attainable as a direct-current motor to that attainable as an 
alternating motor is about 7:5. This difference cannot 
be avoided, and naturally it forms a drag on the alter- 
nating motor in its competition with the direct-current 
motor. Another difficulty encountered with. alternating 
motors of all these types is the fact that they can only 
be built for comparatively low voltages. This is due to the 
fact that, at least in the larger sizes, only one turn per 
section is permissible, instead of two or three, as with 
direct currents. Low-voltage armatures involve large 
commutators. The ordinary compensated or uncom- 

series motor is perhaps worst off in this respect, 
owing to the large number of poles which can and must be 
used on them. The permissible armature voltage with 
lap armatures varies inversely as the number of poles. 
Some improvement can, however, be obtained by employ- 
ing series or series-parallel armature windings. It would 
appear as if the motors of the rotating-field class would be 
better in this respect than the motors with oscillating field, 
as with the latter the whole energy of the motor is con- 
veyed through the commutator. is is, however, by no 
means the case, for, though it is true that the energy con- 
veyed through the commutator of the rotating-field motors 
at synchronism is only & small percentage of the whole 
energy supplied to the motor, the size of commutator 
required is much the same as for the oecillating field 
machines. 

It is entirely incorrect to suppose that the energy trans- 
mitted by a commutator is a measure of its size. All three 
types of motor must have as many armature conductors as 
Possible, so as to obtain the maximum possible armature 
voltage. All three types—at least, above a certain sizo— 
can only have one turn per section. The minimum size of 
commutator nt is a fixed quantity, and alike for all 
the motors. her, the necessary commutator surface is 
in all cases decided by the commutator losses, aud these, 
allowing for railway work with frequent starting, are about 
alike in all three motors, so that all require about the same 
commutator size. The Winter-Eichberg motor has, it is 
true, very small short-cirouit losses on the commutator and 
in tho armature at synchronism, but then it bas the extra 
sets of brushes for the exciting current. 

With regard to efficiency at full load, the ordinary series 
motor is perhaps worst off, as it rung above synchronism, 

зо has more iron losses and also more short-circuit 
losses, which may reduce its efficiency several per cent. 
below that of the other types. Of the practical value of 
all these types of motors in heavy railway work nothin 

is known at present. It is possible that, in their gradu 
development, the undoubted advantages of the single- 
phase motor may be found to outweigh all their disadvan- 
and even that some method of overcomiog the 


direct-current motor is 1 x 
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ment or by the employment of different materials for com- 
mutator and brushes may be discovered. On the other 
hand, it is possible that a return may be made to direot- 
current motors, which are atill capable of considerable 
improvement. In any case, the attempt to introduce the 
single-phase system will have a good effect on the electrical, 
railway industry, and may lead to the perfecting of a 
system suitable for universal application for light and 
heavy traction, for single motor amiga, for long trains 
and for locomotives, and for short and long distance work. 


NORWICH ELECTRICITY ACCOUNTS. 

From the accounts of the Norwich Corporation elec- 
tricity department up to Dec. 31, 1903 (one year and three 
months’ working), it appears that the total expenditure 
on capital account to that date amounted to £261,547. 
Abstracts of the revenue account, etc., are appended. 


Dr. REVENUE ACCOUNT, £ s.d. 
Generation of eleotricity.................. cerent 10,784 15 0. 
Distribution of electricity e e e . 1,291 7 7 
Renta, rates, and taßrßee ss « „935 11 8 
Management expense 2 _ 2,980 16 4 
Insurance, еф@....................,ә e 6 8 8656866686 488 12 9 
Amount carried to net revenue account „6. 20,141 6 1 
Balance to provide for bad debt. . 150 0 0 

£37,722 7 5 

Or. £ s. d. 
Sale of current per meter . o .. 54,990 14 4 
Rental of meters and other apparatus 1,555 15 8 
Renta receivable ........ccccccscccsesssscccscscssecssoscssscesneens 57 8 6 
Other item . seos VV 278 9 5 
Installation work 2 ã Z ẽã ããẽ tomas ~ 840 8 0 
Wiring revenue . . . . . . . e 6e eee eee ee 602 11 8 

£37,722 7 5 
GENERAL BALANCE-BHEET. 

Dr. Liabilities, : £ ad. 
Capital account—amount received ......................... 265,908 0 0 
Sundry erediton-—ü n . . . . 6,965 1 4 
Balance at credit of net revenue аосойпп&..................... 4,585 5 4 
Sinking fund account... . . . . . . . 4115 0 0 
Suspense 4000000 .......................... et t 800 14 6 
Balance for bad and doubtful debts ......................... М 150 0 0 

£281,684 1 2 

Cr. Awts. B ad. 
Capital acoount—amount expended for work . 261,547 16 4 
Stores on hand b be 8 вава аве 46% 2 2 
Sundry debtors for current supplied............ . . . 9,948 12 10 
Other Gebtore - n e vaa koi dos . 1407 2 9 
Osah in band... eerie ie is ³ð 5,994 7 r 

£281,524 1 2 


APPOINTMENTS VACANT. 


Tramways Manager and Engineer, Huddersfield Oorporation. 
Salary, £350 per annum. Applications by noon on Aug. 8. See 
advertisement. 

Electrical Engineer, Heston and Isleworth Urban Distriot Council. 
Salary, £250 per annum. Applications to Mr. Н. J. Baker, clerk, 
Town Hall, Hounslow, by Aug. 6. 

Chief Assistant Electrical Engineer, Weymouth. Salary, £120 . 
Applications by Aug. 10. 

Cable Companies and Wireless Telegraphy.— 
Sir J. Wolfe Barry, when presiding over the meeting of 
the Eastern Telegraph Company last week, said that the 
directors intended to make use of wireless telegraphy., 
While holding the view that wireless telegraphy would not 
compete with long-distance submarine telegraphy, they 
thought there were places where wireless telegraphy could 
be usefully employed. A case in point was the 
where the cables of the associated companies touched. It 
was desired by Portugal that some of the oat ying islands 
should be placed in telegraphic communication. Owing to 
the nature of the bottom and the landing place of these 
islands, it was not considered a suitable place to make the 
connection by cable, neither would the trafic warrant an 
expenditure on this account. They therefore intended to 
connect the points by a system of wireless telegraphy, to 


commutating troubles either by a fresh electrical arrange- be worked in connection with their cable Byeter, 
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GOVERNMENT BY MAJORITY. 


The clauses of the 1904 Supply of Electricity Bill have 
the commendation of electrical engineers as a whole, and 
the few exceptions, which are electric lighting company 
engineers, seem likely to be converted before the measure 
becomes law. We are not surprised, however, to find that 
the Bill is not so favourably received by the gas intereste. 
Thus, our contemporary, the Journal of Gaslighting and 
Water Supply, etc., has this week as a heading to an article 
about this Bill, “ А Serious Menace to Gas Companies’ 
Interests.” Our contemporary invariably takes extreme 
views of the competition between gas and electricity for 
lighting purposes, and on this topic we do not now pro- 
pose to touch. Neither do we propose again to enquire 
into the bond fides of the defunct Bermondsey clause, 
which was nominally introduced to protect the ratepayers 
of a community against the acts of their elected representa- 
tives. What we do propose to criticise is a statement in 
the article headed as above, which reads as follows: " But 
what voice have the ratepayers under the provisional 
order system? Absolutely none.” Our contemporary 
then details the protection which it considers ratepayers 
have when powers similar to those now proposed 
to be granted by provisional order are sought by 
way of a Bill. These are well known to our 
readers. Our contemporary contrasts with them the 
procedure in connection with a provisional order. It 
says that “in this case no borough fund  proceed- 
ings are applicable, the ratepayers and the Local 
Government Board are not consulted, and the Board of 
Trade ask no questions—in short, the orders are handed 
over almost as a matter of course where there is no opposi- 
tion. The only opportunity a ratepayer has of expressing 
his views at all is when the Local Government Board hold 
an enquiry respecting their sanction for a loan. But 
then—mark the distinction '—the enquiry is not for the 
purpose of determining whether the money should be raised, 
or of determining whether the powers of the order should 
be carried into force, but solely for the object of settling 
how much money is to be spent. If а ratepayer goes into 
the room, and protests that the works in question are not 
wanted, he will be told that this is not the concern of the 
Local Government Board, and tbat (the provisional order 
having been granted)the only duty of the Board is to say how 
much money they should authorise for the objects in view." 
We quite agree with the truth of what our contemporary 
states as far as the interference from а small body of 
ratepayers is concerned. We deny emphatically, however, 
the truth of the preliminary statement that ratepayers 
have absolutely no voice in what shall be done under the 
provisional order system. In the first place, the ratepayers 
elect the members of a corporation, and as a rule the 
projects to be brought before the corporation in any one 
year are vigorously discussed at the November elections. 
Having thus elected their representatives, it is abaurd to 
aay that they have no voice in the control of the under- 
takings of the corporation. If the party in power obtain 
а provisional order and decide to spend a certain amount 
of money on the same, this question has also to be voted 
on by the elected members of the corporation before 
application is made to the Local Government Board. To 
show the point of the view which Cabinet Ministers take 
of this matter, we remember the reply which Mr. Austen 
Chamberlain, when Postmaster-General, gave to a deputa- 
tion from the Tunbridge Wells Ratepayers’ Association 
with respect to the telephone question. At the time the 
Corporation of Tunbridge Wells had, through the instru- 
mentality of the town clerk, agreed to sell its municipal 


| telephone undertaking to the National Telephone Company, 
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there was strong opposition from a large body of the rate- 
payers, but the Corporation had voted fa favour of the 
scheme. These ratepayers then asked the Postmaster. 
General to refuse to give his consent to the agreement 
on the ground that it did not meet the views of 
the majority of the ratepayers. The reply was to 
the effect that Mr. Austen Chamberlain could not enter- 
tain the view that the elected members of the Oorpora- 
tion of Tunbridge Wells did not represent the wished of 
that town. Our contemporary would be equally correct if 
it said that Sir George Livessy, as managing director of 
the South Metropolitan Gas Company, did not represent 
the shareholders in that company, and hence it was a great 
injustice that he should make them responsible for a 
possible loss on expenditure in which they have had no 
voice. We are quite sure that neither Sir George Livesey 
nor the members of any electric light committee will 
continue to control their respective undertakings unless 
they do so in such a way as to command the confidence of 
the shareholders or ratepayers respectively. The rea 
ming in the new Electric Lighting Act which upsets our 
contemporary is that under it local authorities will be 


more able to conduct electric lighting undertakings on 


business lines, which was quite impossible with the 
Bermondsey clause in foroe. 


' CORRESPONDENCE. 


BELT CALCULATIONS. 


SIR, —In the Electrical Engineer for July 15 there appears 
an interesting article on Belt Calculations,” which, 
undoubtedly, is from the pen of an engiheer, and has also 
come at а most appropriate time. But I do not quite 
understand why he should dispute the advantages gained 
іп a long drive even if both pulleys are of tbe same 
diameters. Personally, I have always thought and most 
engineers will tell you that it ів an advantage. However, 
he admits that it is in the case of the pulleys being of 
different diameters, but he neglects to say what would be 
a reasonable length, one that would give the best results 
without an unnecessary waste of leather, say, in the case of 


the ratio of the two diameters being, say, 5 to 1 and [ 


5 to 1. If Mr. Yrreb could help me in determining 
these I should feel great obliged.— Yours, eto., 
M. WOLVERHAMPTON. 


. §1r,—Respecting the article on Belt Calculations " 
which ap in your issue of the 15th ult., the article, 
on the whole, is certainly a very good one, and one that will 
be found useful to general engineers and millowners. But 
I notice that Mr. Yerreb entirely omits а constant, or factor, 
for determining the proper thickness of leather he would 
use, which is a most important item when running at high 
speeds and large ratios. Surely he would not use the same 
thickness in every case.— Yours, etc., N. L. G. 


LIGHTING, HEATING, AND VENTILATING AT THE 
NEW HALL OF THE ROYAL HORTICULTURAL 
SOCIETY. 


This new hall was opened by the King on July 22, and 
ite construction was most favourably commented on at the 
opening ceremony. Owing to the peculiar nature of tbe 
building, the question of lighting, and more particularly of 
heating, required special consideration, as the effects of cold 
draughts from the roofs would be disastrous to orchids and 
other valuable plants which will so frequently be exhibited 
in the hall. When a room is warmed frum below the heated 
air naturally rises, and if the roof is of glass at a much 
lower temperature than the room, the air is rapidly cooled 


* 


down and falls again, giving а cold draught, producing 
exactly the same effect as if cold air were y finding 
its way in through openings in the roof. To avoid this 
in the new hall of the Royal Horticultural Society, 
the consulting engioeers have adopted the novel plan of 
running on each side of each of the main girders 
of the roof two 2in. iron pipes, to which steam at a 

ressure of 15lb. per square inch is admitted. These pipes 
have à total radiating surface of over 1,000 square feet, and 
serve to keep the roof at such a temperature that the warm 
air from above is not cooled down, but passes away through 
the ventilating fan in the roof. 

In the basement below the ball are four chambers, each 
containing steam radiators. Air is drawn in through four 
intete, carried to the top of the building, pasad thro hoanvas 
acreohs and through a water pray to cleanse it and add the 
necessary moieture, and then by means of four powerfal 
electric fans forced over the heater coils and delivered 
through four openings, two at each end of the hall, about 
10ft. above the floor line. The speed of the fans, and 
therefore the amount of heat delivered to the hall, can be 
varied as desired, and in summer-time the fans will deliver 
cold washed air. Іа addition, there is a 36in. exhausting 
fan in the roof which can bo werked as N 

The library, board-room, stzimeases, offices, and other 
portions of the building are heated by means of low. 
pressure steam radiators, of such a size that with an 
outside temperature of 5286р. Е. the rooms can be easily 
kept at a temperature of not lees than 60deg. F. Stem in 
supplied by means of a 9ft. by 5ft. Gin. Economie " boiler 
fixed in boiler-house in basement, the steam, when con- 
densed, being returned through traps to the hot-well, from 
which it is again pumped into the boiler by means of a 
Wortbington pump. In addition, there is in the boiler- 
honse а small lary boiler to supply hot water to the 
lavatories, and for oleaning purposes in the summer, when . 
з be balding п һе Анет кн А 

е building is lit by of 26 arc lamps and 200 
incandescent lamps. The viridg has been arranged through- 
out to comply with the requirements of the London County 
Council for public buildings, tbe lights being divided 


approximately equally on two distinct services from the 
mains of the Westminster Electric Supply Corporation. It 


is also again sub-divided, so that the current consumed in 
the hall, annexes, lecture-room, cloakrooms, and other 
rooms, which may be let for entertainments, can be metcred 
separately from the library, offices, and other rooms peculiar 
to the society. The installation has been carried out on a 
system devised by the consulting engineers, Messrs. Hand- 
cock and Dykes, the wires being drawn into drawn brass 
tubes, with cast-brass joint and switch boxes. The brass 
tubes are concealed throughout in the plaster of walls and 
cement floating of floors, the small size of the brass tubes 
enabling them to be covered by the plaster withoat having 
to chase the walls. All joints between tubes and between 
tubes and boxes are soldered so as to make an air and 
watertight junction, thus preventing condensation in the 
pipes, which frequently Jeads to failure of the wires.. The 
sub-circuits are grouped to distribution fuse boards on the 
various floors, the circuits to these various boards being all 
controlled from the office in the entrance hall. 

The main hall is lit by means of 20 arc lamps suspended 
about 20ft. above the floor-level, so arranged that they can 
be quickly lowered to the floor for cleaning p . In 
addition, there are a number of three-light brackets round 
the walls for incandescent lighting, the fittings for these, 
together with the various elect and peodante, being 
made by the Art Fitting Company, Limited, in Pewtal, 
& white non-tarnishable metal. are also provided 
iu the floor of the hall to allow of temporary lighting when 
required for decorating stalls or benches down the hall. 
The lecture-room is provided with sockets at each end from 


‘which current can be obtained for working an electric 


lantern for showing slides, eto., ments being made 
that the lecturer can turn off or on the rest of the lights in 
the lecture-room at will from either end. 

The contractors for the heating and ventilating were 
Messrs. Kinnell and Co., 65, Southwark-street, S.E., and 
for the lighting the National Electric Wiring Company, 
34, Victoria-street, 


MEME OU нн — Н 


164 


THE ELECTRICAL ENGINEER, JULY 29, 1904 


LETTERS FROM AN OLD HAND TO A YOUNG ONE, 


I.— ON THE CHOICE OF ENGINEERING. 


My Dear Young 'Un,—Your letter of yesterday's dete 
to hand, announcing that you “bave decided to become an 
Electrical Engineer.” Why use capitals? There is now- 
adays no more common noun than engineer; anyone 
from a bellbanger to a wireless telegraphist is electrical. 
Thanks for giving me early notice of competition. It is the 
age of young men, and we, products of effete training 
systems, have only our experience to rely on. Or is your 
letter a gentle hint that you want me to find you a job? 

I am going to take the privilege of a friend—to make 
myself ed—by offering that which the clergy call “a 
word in season.” Have you decided on, or oily fancied, 
engineering? Most fellows between the ages of 15 and 19 
are attacked by ‘‘calf-love.” They pick up some girl to 
whom they write verses, waft kisses, and swear evermore 
to be faithful. And between the ages of 24 and 42 the 
usually marry—some other girl! Are you sure that engi- 
neering is not your calf-love among the professions? Let 
me assure you that picking a wife and choosing a profes- 
sion are the two most appalling jobs a man has to go 
through. Generally speaking, the biggest fool chooses in 
the biggest hurry. Of the two choices, that of a pro- 
feasion is perhaps the more serious. When you marry, there 
is always the off-chance of a separation; but if you give 
na profession the go-bye, you must start life again. 

nless you care enough for Engineering to say that for the 
love of Her you will o natiafied if She gives you, in return 
for hard days of work and long evenings of study, juat 
enough to live on decently, you had better go Bank-clerking 
or butter-alapping. 

Look at it this тау: In an average engineering firm the 
number of men who get enough to pay income tax will not 
exceed 5 per cent. of the whole crowd ; if it did, the firm 
would be all head and no tail. The bulk of the 95 per 
cent. are probably keeping wivee and families, and wishing 
they had never been born. Ог look at it another тау: 
The technical colleges are évery year turning out crowds of 
energetic youngsters, chock-full of theory, willing to work 
for experience and 5s a week in an already overcrowded 
ier rur In addition to uem are the shoals of 
youths who start as apprentices, pupils, improvers, or any- 
thing else in the cub stage you like to call Dun: Or, take 
в look at the Gazette —it is healthy reading occasionally— 
and tot up the number of small engineers who go to pot 
every year. Of course, I know you are a smart boy, and 
have honest intentions of becoming President of the Insti- 
tution of Civil Engineers. But suppose you dont 

A friend of mine once had a craze for railway engi- 
neering. He had family influence with the Chief Engineer 
of one of the lines, and so he felt sure of a soft berth. 
One of the first questions fired at him by the 
was, "Have you ever built yourself a wheelbarrow 1” To 
which һе had to answer “No!” “Ог a model yacht?” 
“No!” Whereupon the Chief intimated that the applicant 
would be of no condemned service to any Railway Company, 
and requested the honour of his absence. Only the manner 
of speaking was more abrupt. My friend took the hint, 
became an estate agent, and can now buy himself a fancy 
. waistcoat without docking his laundry bill. 

That is the teat! If you can’t help using your hands— 
if you as a kid tied all the chairs together with string and 
sewing-cotton spools to make the wheels go round, and cut 
yourself with the carving knife making a boat—then you 
are an engineer. If you didn’t, you aren't. If you aren't, 
don't try to be; there are plenty who are. You have only 
one life to live, and you might as well live it according to 
your instincts. 

Another point: If you have any recollection of past 
mercies, you will remember that last winter I took you to 
the theatre. There was a fearful crowd round the door 
when we got there, but we edged round, and by paying a 
little extra we went in at the early door and got a front 
seat. I lay this before you as a parable. Assuming that 
you are an engineer, why should you be electrical? I trust 
you don’t bet—-bad habit for tender years—but if you meet 
an engineer, you can lay 6 to 1 that he is electrical. Why? 


great man: 


- It has apparently slipped the notice of many young 
fellows that they ean become hydraulic engineers, ship- 
builders, bridge and roof constructors, motorcar makers, 
quite as easily as electricians. If you are wise, and have 


по overpowering aptitude (I don’t say inclination) for 
electrical affairs, you will keep out of the crush and get 


your position by the early doors. The only extra expense 
is a little more thought in making the first choice. Believe 
нацар electrical engineering is by по means Tom 
Tiddler’s ground, whatever it may have been. 
It, after all, you decide to be an electrical engineer, put 
pa back into it Don’t hesitate to soil your lily-white 
ands, and don’t be happy till they’ve corns where 
the blisters were. And—if you will take a word in con- 
fidence—you had better throw up that girl who is making a 
fool of you and buy Dynamo-Eleotrio Machinery." You 
haven't time for both. ' 

You might as well write and let me know what you are 
going to do, for there is no need for you to break your 
shins on exactly the same rocks that I met.— Yours, 

Тнк Огр UN. 


THE WORKING OUT OF INDICATOR DIAGRAMS. 
BY H. E. HODGSON. 
(Concluded from page 181.) 

5. Ordinate Method.—This method consists of dividiog 
the diagram into a number of equal vertical stripe, and 
arithmetically finding the mean height of these stripe. 
This height, measured by means of a scale corresponding 
to the spring used, will give the mean effective pressure. 


It is usual to use 10 strips for diagrams up to 3in. in 
length, and 12 to 15 atrips for diagrams longer than this. 
There are numerous methods of dividing the diagram into 
the required number of strips, some of which are as follows : 
1. Dividers.— This method consists of obtaining by trial 
the correct length, stepping off 10 equal distances along the 
atmospheric line, and setting up lines at right angles to this 
line at points midway between those dm found. The 
sum of the portions of these lines intercepted by the curve, 
divided by 10 will give the mean height. 

2 Radial Diagram.—Another and much quicker method 
is by the use of a radial diagram similar to that shown in 
Fig. 5. The line X Y is made vertical, and all the other 
lines radiate from some point in X Y produced. In order 
that the middle heights only may be drawn without the 
corresponding boundary lines, the distance between the last 
and the last but one lines from each end are only balf a 
strip apart, so that 2YZ=2AB=EF. To use the 
radial diagram, take the indicator card and draw lines S T 
and Р Q perpendicular to the atmospheric line touching 
each end of the diagram. Now move the indicator card up 
or down with the line S T coinciding with the line X Y in 
the radial diagram until the point Q in the line PQ 
comes on to the right-hand inclined line, BC. Then mark 
the bottom of the card where the radial lines cut the edge, 
iid verticals through these pointe, and find the mean as 
before. 

3. Parallel Rule.— The parallel rule shown in Fig. 6 
enables the divisions into 10 parta to be readily accom- 
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pes The rule is extended over the diagram until the 

edges of the first and last strips or bars touch the 
two ends of the diagrams, as shown in Fig. 6. The bars 
must be dicular to che length of the diagram, but 
us can be done with sufficient accuracy by the 


eye alone. While the rule is thus set draw a pencil along . 


the front edge of each of the bars and measure the mid- 
heights as before. 

4. Ordinary Scale.—A fourth method of doing the same 
thing is shown in Fig. 7. Draw vertical lines, A B and 
C D, touching the ends of the diagram. Take an ordinary 
scale and place it diagonally across the diagram with the 
zero on A B and the tenth division on CD. Mark with a 


pencil the middle point of each of these scale divisions, and 
through these points draw lines parallel to A B or C D. 
These lines are mid-ordinates, and their mean can be found 
ав before. 

5 Slide Rule with Pointed Cursor.—Slide rules provided 
with a pointed cursor have usually an improved scale on 
the bevelled edge—viz, inches and fiftieths of an inch. 
To divide up а diagram, the slide rule is used in the same 
way as an ordinary scale. In the ordinary way 10 separate 
heights have to be measured, but with the pointed cursor 
the successive ordinates are added continuously. The 
method employed is shown in Fig. 8. Place the zero of 
the scale at the top of the first ordinate and the pointer at 
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the lower end; then shift the rule so that the pointer is at 
the top of the second ordinate and the rule along its length; 
ran the pointer along until it is opposite the lower end of 
the second ordinate, and so on. Only the final reading 
need be noted. This figure, multiplied by the number of 
the spring divided by 10, will give the mean effective 

. It will be seen that by this method there are 
ower prooeeses, and, therefore, less possibility of error. A 
further advantage is tbat the complete process can be 
performed without writing down a single figure, resulting 
in a great saving of time. Sometimes during an engine 
trial the mean effective pressure is required as quickly as 
possible. In such a case the following method gives a good 


168 
approximation : Draw the end and middle ordinates, as in 
Fig. Ө; then draw the straight line A B so that as near 
аз poesible the sum of the areas X, Y, and Z equals the 
sum of the areas S and Т, Next draw the line C D so 
that the sum of the areas E and F equals the area G. 


The intercept of P Q, the mid-ordinate between these two 
lines, equals the mean height required. 


DRTEKMINATION OF THR STEAM CONSUMPTION FROM THE 
INDICATOR DIAGRAM 


The determination of the weight of steam entering the 
cylinder per stroke cannot be estimated from the indicator 
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card as accurately as the indicated horse-power. If we 
measure the pressure and volume of the steam in the 
cylinder at any point between tbe points of cut-off and 
release, we can by reference to the steam tables find the 
weight of steam present. To do this on the indicator card, 
we must find the lines of zero pressure and zero volume. 
The zero pressure line can easily be found by setting off a 
distance equal to the atmospheric pressure to the scale of 
the spring below the atmospheric line, and drawing a line 
parallel to it through that point. To find the zero volume 
line, we must know the clearance volume of the engine ; if 
this is known, proceed thus. Set out a distance EF 
(Fig. 10) such that EF is the same fraction of FG that 
the clearance space is of the working volume. At the 
point E erect a perpendicular to the zero pressure line ; 


| this line is the zero volume line. 


ESTIMATION OF THE CLEARANCE VOLUME FROM THE 
INDICATOR DIAGRAM. 


The clearance volume is best found by filling the cylinder 


with water or by calculation from the working drawings. 


But it may be found approximately from the indicator 
oatd if there is no leakage; to do this, the expansion 
curve is assumed to be a rectangular hyperbola. It is found 
that tbe expansion curves on cards taken from well-designed 
engines of not too small a size and in good running order 
do not differ much from this curve. 

Method.—Take any two pointe, А B (Fig. 10), on either 
the expansion or compression owrve, and draw horizontals 
and verticals through each of these points intersecting at 
C and D. Join C D and produce it to cut the zero 
pressure line in E А vertical through E will give the 


zero: volume line, and ЕЕ, 100 equals the percentage 


5 
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clearance. This should be done for a number of points 
both on the compression and expansion curves. The pro- 
duced lines should all intersect in the one point Е; actually 
they will not, so a mean should be taken. Having obtained 
our zero lines, we may now proceed to measure off corre- 
sponding values of pressure and volume for different points 
on the expansion curve. Look up the volume of 11Ь. of 
steam at each pressure and find the actual weights of steam 
present. For instance, if the pressure at X = 45lb. per 
square inch, and the volume=1°8 cubic feet, the steam 
tables tell us that 11, of steam at 451b. per square inch 
pressure occupies 9:2 cubic feet. Hence at the point X 


we have 1. х 1 =-196Ib. of steam present. But it will 


9:2 
be seen that at the point K there is a certain amount of 
cushion steam alread Tappan in the oylinder, hence the 
weight en will be the volume indicated less this 
amount. It will also be found that the weight of steam 
indicated as in the cylinder will be least. just after cut-off 
and greatest just before release. But the amount of water 


stuff in the cylinder after cut-off is constant, and is usually |: 


some 1 or 2 per cent. greater than the weight of steam 
Indicated at release. At cut-off the weight of steam may 
be only 75 to 80 per cent. of the total water stuff ; the 
remainder is water formed by initial condensation. This 
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water is partially re-evaporated by heat taken from the 
cylinder walls during expansion. 
COMBINATION OF DIAGRAMS FROM COMPOUND ENGINES. 

It ia often useful to reconstruct a set of indicator 
diagrams, so that they appear in the new figure as if the 
steam had acted all the time in the low-pressure cylinder 
only. The diagrams as received from the indicator have 
for convenience in working different scales of pressuré, and 
also the lengths of the diagrams are made to suit ооп- 
venience in taxing: ds ы the base line о the indicator 
di is volumetric, when representing these diagrams 
б ii cams scale the bases must be altered to suit the 
volumes of the respective cylinders, and one pressure scale 
must be employed throughout. The strokes are in most 
cases equal, and hence the respective volumes are propor- 
tional to the square of the diameters. In the compound 
diagram at A set up a scale of absolute pressures, and hori- 
zontally any convenient scale of volumes. Set up vertical 
lines at A, А, B, B, (Fig. 11), such that O А, is propor- 
tional to the high-pressure clearance volume, and O A, to 
the low-pressure clearance volume; also A, B, to high- 
pressure cylinder volume, and A, B, to ү cylinder 
volume. Divide the lines A, B, and A, B, into 10 equal 
parte and set up verticals. Divide the diagrams in a similar 
manner, measure the ordinates of each diagram to an abso- 
lute scale, and set them up at corresponding points in the 
combined diagram. The curves thus obtained show at a 
glance the comparative amount of work which is being 
performed in each cylinder, and, further, how colt the 
total area corresponds to that which would theoretically be 
obtained in a single cylinder. 

THE QUALITY OF THE STEAM, 

The quality of the steam during ite passage through 
the engine can very conveniently represented on 
the indicator diagram by means of a simple construc- 
tion. It is first necessary to construct the combined 


Ps 


diagram in the manner previously described. If the 
compression curves do not exist throughout the range 
required, & rectangular hyperbola should be drawn, so 
as to form а continuation of the compression curve, as 
shown at C and D in Fig.11. An easy graphical method 
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of describing a rectangular hyperbola through a given point, 
P, with a give Santee: O, is shown in Fig. Tu Through 
P draw a horizontal, P M, and а vertical, PN, From О 
draw radial lines, such as O L K, cutting P N in L and PM 
in K. Through L draw a horizontal cutting the vertical 
through K in T, then T is a point on the required curve. 
Repeat this process to obtain other points. From a know- 
ledge of the steam consumption of the engine the weight 
of steam used per stroke can be found, and by reference to 
the steam tables the volumes corresponding to this weight 
of steam at pressures somewhere near the initial pressures 
in each cylinder may be found. Then from C set off 
C P equal to the volume of the given weight of steam 
at а pressure А C, and from D set off DS equal to 
the volume of the same weight of steam at a pressure A D. 
Through each of these pointe a saturation curve must be 
drawn, which for rough purposes may be a rectangular 
hyperbola centre, О. But for greater accuracy the curves 
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should be plotted to Fairbairn's equation —viz., (p+ 35) 
(V-:41)-389. To do this the origin is merely shifted 
‘35lb. below the old origin and ‘41 cubic feet to the right, 
and a hyperbola drawn in the usual way. It will be 
noticed that there is a separate saturation curve for éach 
cylinder of a рашро engine. This is due to the fact 
that the ratio of the clearance volume to the volume swept 
out by the piston is in general different for the two 
cylinders. Draw any line, F X Y Z, cutting both the 
compression and expansion curves, then F x equals the 
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volume of cushion steam, X Y the volame of steam in the 
cylinder, and if P T Z is a saturation ourve, Y Z 
must represent the volume of water stuff existing as 
water. Hence, assuming the cushion steam is dry, 
which is very nearly the case, the dryness fraction 
F Y/F Z. This quantity may be ascertained for other points 
in the stroke by measuring similar intercepts. 

CURVE OF RESULTANT PRESSURE ON THE PISTON. 

The actual indicator diagram does very little more than 
show the varying we in the pressure and volume of the 
steam on either side of the piston. The actual pressures tend- 
ing to move the piston are not shown, at least not without a 
mall alteration, and, further, what is more important, the 
actual forces on the cross-head are considerably different. 
The difference arises from the additions and deductions 
which are required to stop and atart the reciprocating 
parts at the end and beginning of the stroke. At any 
point P in the stroke the forward pressure is represented 
by P T (ordinate of one diagram) (Fig. 12), and the back 
pressure by P S (ordinate of the other diagram). Hence 
the effective pressure on the piston is the difference between 
these two and equals P T-P S=T S. At the point A the 
back pressure is equal to the forward pressure, hence the 
effective ip is zero. Theréfore, if we plot values of 
TS as MN (Fig. 12), the outline of this curve will cut the 
base lina at F, and for the remainder of the stroke the 
resultant pressure will be negative. If the return stroke 
is treated in the same way, the dotted outline will be 
‘obtained ; the area included between these two curves 
кен the net work done оп the cross-head during two 
strokes. | 


CORRECTION OF THE INDICATOR DIAGRAM FOR INERTIA. 


To correct for the inertia of the reciprocating parts, we 
must firet find a curve showing the acceleration of these 


Fie. 15. | 
peu at different points of the stroke. This is easily per- 


ormed by the graphical method shown in Fig. 15. РР, is 
the crank pin circle to some scale, preferably the same scale 
аз the base of the indicator diagram ; O P is one position 
of the crank and P Q the corresponding position of the 
connecting rod. Produce the connecting rod to cut the 
vertical centre line in H, with P as centre and PH 
as radius, describe a circle. On P Q as diameter 
desoribe a circle and join the points of intersection of 
these circles, and росе the line to cut the horizontal 
centre line in K.. Then the acceleration, a, at the point, P, 
= K О x а?, where а =the angular velocity of the crank 


== x revolutions per minute. But the inertia force is 


proportional to the acceleration, and hence the total inertia 
pressure + bd 2 E, where W = weight of reciprocating parts 
= Wx KO-x а 


lbs., and the pressure per square inch of 


piston „ = constant x K O. Find the 


gxA 

value of KO for several crank positions, and plot the 
quantity (constant x K O) at corresponding points in the 
resultant pressure diagram, as at МО (Fig. 12). If the 
engine is a vertical one, the inertia curve must be shifted 
vertically an amount equal to the weight of the recipro- 
cating parts divided by the area of the piston ; then ordi- 
nates of the curve B C N D E give the forward 
ressure, and ordinates of tbe curve B E D L C the 
pull on the croas-head. These ordinates have 

been replotted and the shaded curve obtained. 


MECHANICAL DRAUGHT FOR BOILERS.“ 
BY WALTER YATES, M.L.MECH.E , SWINTON. 
Perhaps by way of introduction to the subject of pro- 


ducing boiler draught by mechanical means, a few remarks 
on the combustion of fuel may not be out of place. Carbon 
‘ia, of course, the principal ingredient in any fuel we desire 
to use for steam-raising 
is such a large constituent of coal that this material is 
used almost exclusively for this purpose. Without going 
in detail into the chemical processes of combustion, it 
is perhaps sufficient to say that the three elements it 
‘is desired to combine are carbon, hydrogen, and o 


purposes, and it is because carbon 


gen. 
An evidence that combustion is complete is when it is found 
that the carbon leaves the hydrogen with which it has been 
associated, and unites with the oxygen to form carbonic 
acid. The liberated hydrogen also unites with the oxygen, 
and forms water; this is usually maintained in its gaseous 
condition. If upon dissociation a portion of. the carbon 
which is liberated in incandescent particles does not imme- 
diately meet with its complement of oxygen, it is liable to 
become cooled to such an extent by the surrounding gases, 
that when it reaches an abundance of oxygen its tempera- 
ture will be too low to permit of chemical union It will 
therefore pass off as unconsumed and visible carbon in the 
form of smoke. | 

For the complete combustion of 1lb. of carbon there are 
required 2$lb. of oxygen. Air consists by weight of 
0:286 parts oxygen, therefore the amount of air required 
for the combustion of 11b. of carbon must be 11°3lb. It is, 
however, unnecessary for practical purposes to estimate to 
a nicety the weight of air necessary for the combustion of 
fuel, for the variableness in the combustion renders 
ordinary calculations approximate only. It is, therefore, 
the common practice to estimate the amount chemically 
08 for coal at 121b., or, вау, 150 cubic feet per pound 
of fuel. It is found, however, in practice that the chemical 
requirement is very much below that actually needed for 
complete combustion, due to causes which it is unnecessary 
to enter into here, and it is customary to provide for double 
this quantity, or 24lb. of air per pound of fuel where 
natural draught is to be used with hand firing. With 
mechanical draught, however, this excess of air over the 
chemical requirement is much reduced, becoming about 
18lb. of air per pound of coal. An insufficient supply of 
air causes imperfect combustion of the fuel, indica y the 
production of smoke. An excess of air causes waste of 
heat. The maximum efficiency is, therefore, to be secured 
between these two extremes. 

Before p ing to the consideration of mechanical 
draught, it may also be desirable to refer to a few pointe 
in natural draught. Natural draught is that produced by 
achimney. The only openings to a chimney should be at 
either end of it, the top allowing the hot gases to ipi e 
and the bottom, represented by the boiler, allowi 
cold atmosphere to flow in. Under these conditions the 
inflow would continue till the internal walls of the chimney 
fell to the temperature of the external when the flow 
would cease, and commence flowing чн or downwards 
as the temperature rose or fell. i ins the bad 
effect on draught of a | chimney. This leakage of air 
through a chimney or boiler setting has a very serious 
influence on the draught, and is often accountable for a 
very tly decreased efficiency ; not only is this the case 
with faulty brickwork, but it takes place where the mortar 
joints are apparently sound. The effect is, of course, to 
increase the volume of air to be handled and decrease the 
temperature, resulting in a reduction of the draught in the 
chimney. Chemical analysis of the gases taken from 
the back of a boiler, and again at the base of the chimney, 
have frequently shown a great increase of free oxygen in 
the latter position over that found in the former. 

If the temperature of the chimney falls below that of the 
atmosphere there is a down draught, a good example of 
which is a fire being lighted in a damp or cold room in a 
house. Draught, then, is caused by the superior weight of 
a column of cold air over the weight of a similar column of 
equal height of the hot air enclosed in the chimney. Thus 


*Paper read at Liverpool before the Institution of Heating and 
Ventilating Engineers, 


168 


THE ELECTRICAL ENGINEER, JULY 29, 1904. 


the inflowing air is heated and the chimney kept warm by 
arranging 
furnace, and so cause the combustion of coal or otber fuel, 


producing enough heat to use most of it to raise steam, and 
produce the requisite draught. A 


leaving enough to 
chimney with natural dra 
dent upon its height, the power of which will not vary 
except upon the rise or fall of the internal temperature. 
It has, therefore, no sucking power—in fact, the term 
suction in this connection is a fallacy. The chimney acts 
because che external air is heavier than the internal, and 
thus presses into the chimney by the only available open- 
ing—viz., that at the bottom—the furnace front. ө 

ressure or intensity of the draught fixes the amount of 
uel it is possible to burn on a given area of grate. It, 
therefore, becomes necessary, when it is desired to increase 
the steaming capacity of a boiler by increasing its coal con- 
sumption, to increase the intensity of the draught, and the 
only way in chimney draught is to increase the tempera- 
ture of the gases passing up it, or increase the height of 
the chimney. The first method, of course, means a large 
amount of waste, and is a very uneconomical arrangement ; 
the second is expensive and unusual. A chimney stack 
150ft. high will burn from 151b. to 20lb. of coal per square 
foot of grate area per hour under normal conditions, but 
in wet or f weather it will be very much leas than this, 
as the wet air is lighter than the dry, and thus produces 
lees pressure at the furnace (the weight of water vapour is 
about half that of air). 

A fair average of temperature in the furnace is 
2,400deg. F., and that of the escaping gases at the chimney 
without economisers, 600deg. F. This means that one 
quarter of the total heat generated is sent up the chimney 
to waste. Thus, on a 2,000-h.p plant, almost 500 h.p. is 
going up the chimney per hour, and the coal bill necessary 
to sustain this will come to a big figure in the year. 
Suppose we could reduce the amount of air accompanyin 
each pound of coal from, say, 24lb. to 12lb. (the chemi 
requirement), and the temperature kept the same, then 
we would only send one-eighth of the total power up 
the chimney, and save one-eighth of the coal bill at 
the same time. The temperature in the furnace 
would then be greater, the heat generated greater, and, 
of course, the temperature of the gases at chimney 
less. The effect of the draught and the air supply to 
boilers having been demonstrated to be of such importance, 
we are brought now to the consideration of the best means 
of producing the requisite draught, and it is not only the 
author's contention, but it has become a well-ascertained 
fact that it is cheaper and better in. every way to provide 
the necessary supply of air for burning fuel in steam-boilers 
by mec 
hot gases after they have ceased to be in contact with the 
boiler itself before they are turned out into the atmosphere, 
than to do it in the older way by utilising a portion of the 
heat generated to create the necessary supply of air. This 
ig the primary: reason for using a mechanical means of 
moving the air. The heat previously necessary to create 
the draught by means of a chimney, may now be employed 
usefully in other directions. 


There are several forms of mechanical draught, and 


perhaps the first step in that direction is the use of steam- 
jets. These are certainly the most expensive means on an 
ordinary land installation of Lancashire, Cornish, or water- 
tube boilers. They may be applied at the fire or in the 
` chimney, as in the case of a locomotive boiler. In the 
. latter case the exhaust steam from the engine is used, and 
excellent results are obtained. But it is with fan draught 
that this paper is intended more particularly to deal. Кап 
draught may be divided into two distinct classes — viz., 
forced and induced. Forced draught may again be sub- 
divided into two methods—viz., first, closed stokehold ; 
and, second, closed ashpit. The first, or closed, atokehold 
method is almost exclusively used for shipwork. Here 
it is possible to entirely close up the stokehold and drive 
air by means of a fan into it, raising the pressure as 
shown on an ordinary U-tube water-gauge to about 2in. 
The only outlet for the air is through the furnaces, and 
where this method can be adopted it is undoubtedly the 
best, as a minimum of fan power is required, due to cold 
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at all inflowing air must pass through the 


ught will have a win riii a 


grave risk of being burn 


hanical means, and to take ав much heat out of the. 


| air only having to be handled. (It must be remembered 


that the hot gases leaving а boiler are practically double 
the volume of the air entering the furnaces, due to expan- 
sion from rise of temperature.) The air passes both through 
the fire from the ashpit and over the fire through the fire- 
door, the latter assisting largely in preventiug smoke. 

For land work or stationary boilers, however, this method 
can scarcely ever be ad aud if a forced-draught system 
is desired, the closed ashpit must be resorted to. Here, 
again, a minimum fan power is required, as cold air is being 
handled, but there are several disadvantages which, m the 
author’s opinion, far igh any saving which might be 
effected by using the er fan, as, for instance: (1) 
Initial cost of furnace fronts is very high, say £16 per 
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furnace, and these are frequently needing (2) Fires 


do not burn so evenly. (3) The air supply must be shut 


off before the fire-door is oponer, or the stoker would run 
through the pressure forcing 
the heat and flames outwards. (Automatic appliances have 


been tried, but are not always a success.) (4) The pipes 
conveying the air to the furnaces are very much in the 


way, and are usually very unsightly. 
In the author’s opinion, by far the best method of obtain- 


ing draught by mechanical means is the induced-draught 
system, wherein the fan is placed between the boilers and 
chimney, or point of discharge of waste products into 
atmosphere. By such an arrangement the coal consump- 


tion may be increased from the 15lb. to 20lb. per square 
foot of grate in chimney draught to 30lb. to 40lb. per foot 


under ordinary conditions, and beyond this amount under 
special circumstances. This results not only in a propor- 
tionate increase of steaming capacity in the boilers, but in 
заи efficiency of combustion, and consequent esonomy. 
ost steam-boiler plants nowadays are provided with 
economisers of the Green’s, Lowoock's, or similar t 
Where such is the case, an opening is made in the flue 
between the economisers and chimney, and the fan inlet 
connected thereto by a short brick or metal flue. Another 
opening is made in the main flue at a point nearer the 
chimney, or into the chimney itself, and this opening im 
connected to the fan outlet in the same way às to the inlet, 
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Between the openings and inside the main flue is placed a 
damper, so that all gases, after leaving the boilers, must of 
necessity through the fan on their way to the chimney, 
so long as the aforementioned damper is closed. It is also 
castomary to place dampers both at the inlet and outlet of 
the fan, so that, by manipulating these two and the one in 
the main flue, the fan may be cut out, and natural draught 
resorted to in case of necessity. The same arrangement 
applies where no economisers are installed, and in such 
cases the fan handles the gases at the high temperature at 
which they leave the boilers Of course. in either case 
special ements must be made in order to keep the 
bearings ооо], either by water-jacketed bearings or an 
arrangement of air cooling. 


Fig. 1, 2, and 5 show respectively front and side eleva- 
tions, plan, and general arrangement of а cyclone induced- 
draught plant, such as described and installed by the 
author's drm in the Manchester dietrict. This is а small 
installation for two boilers only, as will be seen from the 
general arrangement (Fig. 4). In this arrangement the 
main flac was tapped and a connection made to the fan 
inlet, the fan outlet being connected direct to the chimney as 
shownolearlyinFig.1. Instead, however, of putting a damper 
in the main flue, it was more convenient to place it in the 
chimney, as shown in Fig. 1, the effect, of course, being 
the same. The fan in this case is driven by a direct-con- 
nected enclosed-type steam-engine, the combination runving 
at about 600 revolations per minute. The plant was put 
in for two reasons. In the first place, great difficulty was 
experienced in keeping steam, and in the second place, the 
hard firing necessary in the effort to do this naturally 
resulted in volumes of dense smoke being emitted from the 
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chimney stack, for which the firm were prosecuted more 
than once. The fan enables steam to be kept with ease 
and has entirely cured the smoke nuisance; only a light 
smoke can be seen being emitted from the chimney. 
Another installation is illustrated by Figs. 5 and 6, which 
show elevation and plan respectively. In this instance the 
fan inlet is placed close against the main flue, and again the 
outlet or delivers is through a connection into the chimney. 
It will be noticed that the fan shaft goes right through the 
flue to a bearing on the opposite side. This was necessary 
as the fan is a large one, and an overhung wheel was not 
irable. 4t.is interesting to note the results accruing 
from this installation. One boiler after another had been 
added to those put down when the works and chimney 
were built. As a natural consequence the draught had 
become totally inadequate, resulting in insufficient steam, 
and smoke. trouble. A new chimney was contemplated, 
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but the proprietors were persuaded to try a fan first. The 
net results after 12 months trial were: (1) an ample supply 
of steam under all atmospheric conditions; (2) a di 
continuance of the smoke nuisance; (3) retention of the 
old chimney, thus saving the cost of a new опе; and (4) a 
saving of exactly 25 per cent. of the year’s coal bill, 
through being enabled to burn an inferior quality of coal. 
It ів, perhaps, worth while to note this saving more than 
paid for the induced-draught plant in the firat year’s run. 
Still another arrangement is shown by Figs. 7 and 8. 
This is very similar to the last, the principal difference 
being in the method of driving. Being а town electric 
lighting station, the authorities preferred to drive by motor 
and belt. The very satisfactory results secured by a system 
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of induced draught are due to a less volume of air being 
required, though at a higher pressure than with chimney 
draught. A chimney easily works at a vacuum of Jin. to 
din, while an induced fan is generally arranged to give 
ljin. to Zin. Та consequence of this, thicker fires can be 
carried and higher temperatures maintained, rosulting in 
more rapid conduction of heat through the heating surface, 
and, therefore, a greater economy of heat than with chimney 
draught. This higher temperature of combustion, and con- 
sequent increase of evaporating power of the boilers, is such 
that usually three boilers with induced draught will do the 
work of four with chimney or natural draught. Occasionally 
better results even than these have been secured. One 
advantage of induced over forced draught is that а better 
and more even distribution of air is obtained. 
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One of the best arguments in favour of induced draught 
is that by it the pressure may be kept practically constant, 
and consequently the temperature, so that the boiler shell 
and furnaces do not contract and expand to the same ` 
extent, thus saving large sums of money in repair bills for 
leaky joints and rivets. It is not always possible to kee 
boilers idle when an induced-draught system is introdu 
to an existing plant as where one or two boilers may be 
installed. In such a case an alternative is to reduce the 
length of the firebars, and by keeping thicker fires to secure 
the beneficial results already described. One of the most 
valuable features of an induced-draught apparatus is that 
it enables the high temperature upon which a chimney 
depends for its results to be dispensed with. In fact, the ' 
more heat abstracted from the gases by economisers and 
such like apparatus for heating water, air, ete., the better 
it is for the fan. | 
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These are days when profits are made—or, at all events, 
augmented—by economies at all points, and insufficient 
attention: has Leen paid in many installations to the 
possibilities in this direction. Not only may the boiler 
feed water be heated by economisers, but in works where 
quantities of hot water are required for manufactaring 
ро such may also be obtained in the same way. 
And again, in manufacturing establishments, lauudries, 
etc., where hot air is required for drying or similar pur- 
poses, this also may be obtained by economiser pipes, just 
as hot water is. An induced-draught fan renders the 
plant it is working with quite independent of climatic con- 
ditions. A chimney that will just do its work on a clear 
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cold day may give considerable trouble in damp or foggy 
weather, but & fan is always positive and alike. It is also 
more flexible and under control, rendering it capable of 
answering to sudden calls. Iu the case of an electric light 
station, for instance, if a heavy fog comes on there is 
& big rush for current, and consequent heavy demand on 
the boilers. If chimney draught has to be depsnded upon, 
it will be at its worst under such conditions, but a fan 
would not be affected by the fog, and would auswer at once 
to the demand made upon it. Again, in consequence of 
the intensity of fan draught, it is possible where such 
sudden demands for steam are likely to be made to keep 
fires banked арапа dampered down, and then, when required, 
to have them in full blast in a few seconds. Another minor 
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'advantage in an induced-draught apparatus, especially where 
a steam-engine is the motive power, is that of automatic 


control A very simple device can be arranged во that as 
steam falls below а given fixed pressure, the speed of the 
fan is automatically increased and vice versá. Fan draught 
is a great aid to mechanical stokers—in fact, some forms of 
stoker cannot be worked without, but depend on the fan 
for their usefulness. 

Reference has already been made to the economy secured 
by burning cheaper fuel. It is not fully recognised that the 
calorific value of coal is not at all in proportion to its cost. 
The lower grades of coal have a calorific valve not a great 
deal less than the higher-priced qualities. The difficulty 
with chimney draught is to burn them and thus extract 
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their value. But with fan draught this difficulty is over- 
come, as, by its aid what has hitherto been termed absolute 
rubbish and useless can be burned and made to yield ite 
beat units for a useful purpose. Mention has been 
made of the value of an induced-draught fan as a smoke 
preventer. Public authorities are daily increasing their 
vigilance, and woe betide the firm that belches its black 
smoke into the atmosphere, polluting all the surroundings. 
But this is not all. This black smoke, as pointed out 
earlier in the paper, is unconsumed carbon, and, therefore, 
waste. So on all accounts it is desirable to stop it. A 
properly designed and arranged induced-draught plant will 
accomplish this, as already stated, by increasing the tem- 
perature of combustion, and thus make the boiler consume 
its own smoke, or, to put it another way, by enabling the 
proper chemical changes to take place in the furnace to 
obtain immunity from smoke trouble. 

А very ш point not yet touched upon, апа par- 
ticularly applicable to buildings projected, is the question 
of the chimney in relation to induced draught. A stack 
higher than that necessary to carry the gases above the 
eurrounding property, say about 50fs. high, is useless when 
an induced-draught fan is at work. It, therefore, pays to 
consider the question of fan versus chimney in the matter 
of first cost, and also as to economy of space. To take a 
recent installation as an illustration. There are five boilers, 
with a combined grate area of 190 square feet, and workiug 
at a steam pressure of 1601). The chimney is 120ft. high. 
It was desired to burn 170 tons of coal per week of 56 
working bours, say 31lb. coal per square foot of Y isi 
besides night consumption. One boiler was always idle for 
cleaning purposes, reducing active grate area to 152 square 
feet. lt was found quite impossible by natural draught 
to consume the quantity desired, and in making the effort 
dense volumes of smoke were turned into the atmosphere. 
For this plant a No. 11 cyclone induced-draught fan was 
installed, running at 400 revolutions per minute, and 
capable of handling all the gases from the five boilers, if 
necessary, at a water pressure of 1:7in, and absorbiog 
20 b. h. p. The results far exceeded the proprietor's expecta- 
tions. Instead of volumes of dense black smoke previously 
turned into the atmosphere, nothing but a thin grey vapour 
now issues from the chimney top. Two boilers now stand 
idle, although the 170 tons is easily being burned at the 
rate of 42lb. per square foot of grate, and more water is 
evaporated with the three at work than previously obtained 
with the four. The quality of tbe coal used has been 
reduced to one at about 25 per cent. less cost. Suppore 
this firm had decided to adopt mechanical draught instead 
of chimney draught io the first instance, the cost would 
have been about 20 per cent. of that paid for the plant 
with natural draught. Seeing that the power required to 
drive an induced-draught fan is only about 1 per cent. 
of the power of the plant it operates, the cost is of little 
conse quence. 

In addition, then, to the many advantages other than 
financial to be derived from an induced-draught appa- 
ratus over chimney draught, there are two outstanding 
economical features—viz., much reduced first cost, and 
reduced cost of fuel. In conclusion, I desire to acknow- 
ledge my indebtedness to Mr. Snow for some extracts 
culled from his treatise on Mechanical Draught,” and to 
the members of our engineering staff for their assistance in 
the preparation of this paper, which, I trust, may be of 
some assistauce to the members of the institution. 

Appended are the results obtained in regard to Lanca- 
shire boilers 30ft. x 8ft х 160lb. working pressure under 
test at Messrs. W. and J. Whitehead’s, Laisterdyke, York- 
shire, with induced and natural draught. The boilers were 
fitted with Proctor’s mechanical stokers. 

These tests were conducted on behalf of Messrs. 
Matthews and Yates, Limited. It will be seen that the 
firms concerned have cause for congratalation on the 
results of the induced-draught plant, as two boilers are 
now doing the work that formerly took three, evaporating 
more water per hour per pound of coal fired and, of course, 
per square foot of fire grate per hour. The temperature of 
the feed water was raised 184-4deg. in the economiser as 
against 137deg. by natural draught, and the temperature 
of the waste gases was lowered by 172:6deg. as against 
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116065. by natural draught, thus utilising more of the 
available heat. The nuisance resulting from dense 
volumes of smoke being emitted from the chimney, in 
the forcing of the boilers, and hard firing necessary 
under natural draught, was entirely oured, only a 
light smoke being visible at the chimney top. It may 
be noted that the test was made with coal of exactly 
the same quality, although the coal formerly used was 3s. 
per ton dearer than that tested, the saving in the coal bill 
оп a weekly consumption of 170 tons being about £25. 10s., 
or about 25 per cent. on an average, easily. The difference 
in the weight of ash and clinker is worthy of notice, and it 
should be mentioned that in the induced-draught test the 
fan was working three boilers, although only two were 
being tested. This was owing to the fact that the third 
boiler was being used for heating purposes, and working at 
80lb., and was not fed with the same water as the boilers 
for running the main engines. 


Induced Natural 
draught. draught. 
Duration of trial aso . 22 2 Of hours 34 hours 
Size of Ъойеөга....................................... 30ft. x 8ft. x 160lb. W. P. 
Number of boil ers. . . assesses 2 3 
Total grate агев.................................. „ 72°4 aq. ft. 110 sq. ft. 
working pressure 1501b. 1571b. 
Kind of fuel used.......... .. Rough alack at 7s. 6d. per ton same 
Total weight of fuel used . ..................... 387. 9, 204]b. 
Fuel used per hour ................... e Я 2,6291. 
„. „. p» Square foot of grate per hour 71b 23:91b. 
Total weight of ash and clinker ........ Кре Б601Ь. lb. 
Percentage of ash and clinker . res 5:96 7 76% 
Dry fuel шед..................................„... 8, 799lb. 8, 6291b. 
$i » per hour ate pent 2, 5 lAlb. 2,465. 
T » pet square foot of grate 
ron E TS а 5411. 22`41Ь. 
Percentage of ash and clinker per pound of 
dry fuel ЖЕЛКЕ НЫ — Á— 6:5 7 8:27 
Av. temp. of feed water entering economisers l04deg. Е. 110deg. Р. 
95 i: leaving PA "deg. F. 2A7deg. F. 
РА gases entering i 6569'3deg. F. 467deg. F. 
н » leaving is 585 · Ideg. 352deg. F. 
T .» entering fan ............... 578deg. F. — 
7 superheated stem ... 540deg. Е. 5504ер. F. 
Total amount of feed water supplied......... 76, 320lb. 71,5461lb. 
n „ evap. per hour 21, 80ölb. 20, 441lb. 
” „ » per lb. fuel fired 8'1lb. (b, 
Equivalentevaporation from and at 212deg. F. 9°11. 8 6lb. 
Water evaporated per hour per lb. dry tuel 8°6lb. 8· Alb. 
Average output of fan in cub. ft. per minute 30,000 — 
Horse-power required to drive fan. 15 — 
Average revolutions of fan Е 547 — 


Clase and number of fan, cyclone induced draught, No. 11. 
Nvte.—This fan was working three boilers, although only two were 
tested for evaporation, etc. Sve previous note. 


Aversge draught of fan suction ............... 1jin. — 
í тө of air in furnaces ......... jin. zin. 
I. H. P. of Corliss engine driven by boilers.. 1,420 1,420 
Fuel used per I. H. P. per hour ............... 1:8lb. 1:8lb. 
LEGAL INTELLIGENCE. 


PROMOTION OF THE GENEVA TRAMWAYS. 


The action brought by Chaplin, Milne, Grenfell, and Oo., Limited, 
against L. Hirsch and Oo., Limited, in which the plaimtiffe, pleading 
musrepreeotation, claimed rescission of an underwriting contract in 
connection with the promotion of La Oomp gaie Genevoise des Tram. 
waye Electriques, aud aleo the repeymenc with interest of £250,000 
subecribed by the plaintiffs, occupied Mr. Justice Warrington some 
DAT The defendants deaied misrepresentation. 

. Lovett, K. O., Mr. Astbury, K. C., and Mr. D. Pollock (instructed 
by Messrs. Bompas, Bischoff, and Oo., of d, Great Winchester-street, 
E C.) appesred for tbe plaintiffs; and Mr. Rufus Isaacs, K. O., Мг. 
Ralph ы K. C., Mr. Martelli, and Mr. H. Goldberg (instruct d 
by Messrs. Go dberg, Barrett, and Newall, of 2, West-street, Finsbury, 
Е.О.) Мажит e defendants. 

Oa be of the plaintiffs it was stated that they were induced to 
enter into the contract on the strength of a circular letter they received 
from the defendants in November, 1900, which, they alleged, mis- 
represented the эша of the old eompeny. It was also alleged that 
etatementa made b . Neumann, & member of the defendant firm, 
as to the position of the tramways company were misrepresentations. 

Evidence was given on behalf of the plaintiffs by Mr. A. M. Gren- 
fell, Mr. G. D. Milne, Mr. Ernest Chaplin (directors of the plaintiff 
company), and other witnesses. In the course of his evidence Mr. 
А. M. Grenfell denied that it was a subject of common conversation 
me зое earnings were insufficient to pay the debenture intereat in 

pA the defence, Mr. Ludwig Neumann denied all misrepresenta- 
tion, and stated that tbe basis of the oontract was а favourable report 
on the undertaking by Mr. Field, & tramway expert. 


His Lordship, delivering judgment on Tuesday, observed that 
though the plaintiffe’ claim was based on alleged presentations, 
they atated emphatically that thoee misrepresentations were not fraudu- 
lent, that they were innocently made, but that, though innocently 
made, were sufficient ground for the rescission of the contract said to 
have been induced by them. In the first instance, when the action 
was started on May 12, 1903, and the statement of claim delivered in 
June, 1903, the only representations complained of were contained in 
the letter of Nov. 16, 1900, and it was not until a year later, in May 
1904, that the statement of claim was amended. In that amended 
claim there were inserted allegations that the defendants, by one of 
their partners, Mr. Ludwig Neumann, had made certain le mis- 
representations as to the earnings of certain tramways, plaintiffe 
then, for the first time, added that claim founded on parole misrepre- 
sentation to the case previously made. The case was more remark- 
able from the fact that as it developed it turned out that that 
representation was in reality that on which plaintiffe’ claim 
was based, and the only real question that he had to deter- 

тази representation was in fact made. 
It was obvious that at the time of the interviews between Mr. Neumann 
‘and the plaintiffs it was well known that the earnings of the tramways 
were wholly insufficient to pay the £38,600 required for debenture 
interest. It was ssid that at these interviews Mr. Neumann told the 
gentlemen there assembled that the net earnings of the three under- 
takings then in operation (two other lines having been amalgamated 
with the original concession) were sufficient to provide the ‚500, 
and plaintiffs said that statement was the determining factor in their 
minds, and that, unless they hed been assured that the existing under- 
takings were earning enough to pay interest on the debentures, leaving 
the profits expected to be realised by the electrification of the system 
to go to paying dividends on the shares, they would not have gone into 
it at all. Nothing was settled at the first meeting, and at the second 
meeting Mr. Bousquet, who had been in Geneva, attended with Mr, 
Neumann. It was said that Bousquet repeated the statements as to 
the debenture interest ; but the plaintiffs’ witnesses all seemed to have 
a different impression as to what Bousquet said. At the third meeting 
Mr. Barns (of J. 8. Morgan апа Oo.) attended, and he also said that 
Mr. Neumann stated to him that the earnings were sufficient to pay 
interest on the debentures, His evidence was confirmed PY other 
witnesses. As a consequence of that interview, plaintiffs d i 
to go into the transaction, and on Deo. 18 Messrs. Hirsch wrote a 
letter which purported to record the effect of the negotiations and the 
contract into which plaintiffs desired to enter. e tramways were 
worked, but suffered from various untowards circumstances, with the 
result that the debenture interest was not earned, and no issue was 
made to the public, the underwriters taking up the debentures. Daring 
1901 the weekly returns of the tramways were sent to plaintiffs, and 
ia the middle of 1901 а balance-shest for 1900 was sent to them. Mr, 
Arthur Grenfell admitted seeing these, and aleo tabular statements 
comparing the weekly receipts for 1900 and 1901. If he had examined 
the returns, even in the most cursory manner, he must have seen that 
the net earnings for 1900 could not have been anything like £38,500, 
He said he trusted to Mr. Neumann's word, and did not Jook at 
the returns to see if Neumann's statement was true. It was 
very difficult to understand that. The statement that had been 
made was, scoording to him. the very basis of the transaction. 
On March 23, 1903, the plaintiffs wrote to the defendants complaining 
that the representations made to them were untrue; but it was not 
until April, 1904, that plaintiffs pu notice that they intended to rel 
on the alleged statement of Mr. Neumann as to the earnings in 1 
being sufficient to pay interest on £850,000 debentures. That was the 
most aerious matter of all, beoause if it were true that the statemeat 
was made, it was not disputed that it was untrue. Моге than that, it 
would be abeurdly untrue. He had seen Mr. Neumann in the witness- 
box and watched him carefally, and he had not the least hesitation in . 
saying that not only he, but every person in oourt, must bave been 
convinced that he was telling the truth, and not only telling the 
truth, but that he was a man who would be incapable of making a 
fraudulent statement such as that which, in reality, although not in 
terms, he was acoused of making. Не therefore found asa fact, on 
the consideration of the evidence that had been adduced, that Mr. 
Neumann did not make the statement which he was alleged to have 
made. The witnesses for the plaintiffs must have given their evidence 
under some misapprehension. 

Judgment for the defendants, with costs, 
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EDISON AND SWAN UNITED ELECTRIC LIGHT. 


The petition of the company was heard by Justice Buckley for the - 
reduction of its capital by writing off £58,910. 

Mr. Macnaghten, K.C., explained that the company was formed in 
1886, and since 1901 no dividends had been paid, and large sums had 
had to be written off the capital in consequence of losses. The busi- 
ness was that of manufacturers of lamps and appliances for the purposes 
of electric lighting, and in regard to which three valuable master 
patents had now expired. 

His Lordship sanctioned the reduction, and directed its advertise- 
ment for three months. 


COMPANIES’ MEETINGS AND REPORTS 


DIRECT UNITED STATES CABLE. 


The ordinary general meeting of the Direct United States Cable 
8 was held at Winchester House on Tuesday under the 
presidency of Mr, E. M. Underdown, К.О. 

The Chairman stated that the revenue for the six months to June 30, 
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after deducting disbursements, amounted to £43,121, while the work- 
ing and other expenses, including income tax, but exclusive of the 
cost of cable repairs, absorbed £21,185, leaving a balance of £21,936 
as net profit, making, with the amount brought forward from the 
previous half-year, £2,479, and, with £1,966 compensation received 
on surrender of the lease of premises at New York, a total of £26,381. 
The whole result of the financial i: working was as followa : 
receipte, £92,902, less expenses and other ordinary payments, £43,002 ; 
£36,426 had been paid in dividends and £14,000 had been placed to 
reserve. The cables were in very good oondition and working entirely 
satisfactorily. He concluded by proposing the adoption of the report 
aud accounts and the payment of a final dividend of 3e. a share, free 
of income tax, making, with the interim dividends already peid, a 
total distribution of 3 per cent. for the year ended the 30th ult. 

Str James Pender, Bart., seconded the resolution, which was 
carried unanimously. 


NATIONAL TELEPHONE. 


The general meeting of the National las 7 70 Company, Limited, 
was held last Friday, Sir Henry Fowler, M. P., the chairman, pre- 
siding, Particulars of the report were published in our issue of the 
15th inst. 

The Chairman remarked that the half-year under review—1.e., to 
June 30—had been a record one. There had been an increase of 
revenue of £90,016, and the working expenses had increased by 
£57,060. The net result, after taking off the Post Office royalties, 
amounting to £90,702, was a balance of £326,825 as compared with 
£303,000 in the corresponding helf of last year, being an increase of 
net income of 823,658, About 9,200 new customers were added during 
the period, and 9,700 were now weiting to be put on, representing a 
new income of £53,000 a year. The messages sent last year were 
938,000,000, а large increase, the average receipts for each message 
being less than id. He expressed the belief that the Postmaster- 
General would credit the directors with a desire to meet him in a fair 
spirit, and he hoped the negotiations for the taking over of the business 
would result in e satisfactory arrangement being arrived at. 

The report was adopted. 


EDMUNDSON’S ELECTRICITY. 


The seventh ordinary general meeting of Edmundson's Electricity 
Corporation, Limited, was held on the Zlst inst. at the Westminster 
Palace Hotel, Mr. Francis E. Gripper, M.I.E.E., chairman and 
managing director, presiding. Particulars of the report were given in 
our issue of the 15th inst. 

The Chairman remarked that he was a glad to be able to report con- 
tinued satisfactory progress. Established seven years ago for the pur- 
pose of working в considerable number of electric lighting undertak 
the Company was now reaching the end of what might be termed the 
construction stage. Since the last meeting the Company had com. 
pleted electric lighting works at Caterham, Glossop, Berwiok, Ryde, 
Surbiton, Frome, and Dorking, and had completed and opened electric 
tramways at Glossop and Scarborough. At Newbury the lighting 
works were almost completed, and would be opened in e few weeks. 
Good progress had been made in connection with the Lancashire elec- 
tric power station, which would probably be opened early next year. 
With the exception of two towns, the Company would then have the 
whole of their works opened and running. The two exceptions were 
Ramsgate and Inverness, for which, after many attempts, the Oompany 
had recently obtained the necessary parliamentary powers. It was 
not the intention of the direstors to seek for farther powers, except such 
as might be necessary for the Company's existing undertakings, as the 
Company would heveample scope in the development of the undertakings 
it was now interested in. The rapid expansion of the various under- 
takings is shown by the lamp connections, which during the year 
increased from 335,000 to 568,000, and have since increased by another 
65,000 connected or applied for during the past three months, During 
the past year the issue of new capital had been necessarily heavy to 
meet the expenditure on the new works aud the extensions required 
in the older works, and 20,000 preference sheres, 20,000 ordinary 
shares, and £92,000 of debenture stock had been issued. The neces- 
sity for raising so much new capital at а time when market conditions 
were unfavourable for all issues had given che directors much cause for 
carcful consideration, but the requisite capital had been obtained on 
reasonable terms, The Company e capital requirements for the future 
would be on a less extensive scale The chairman concluded by moving 
the adoption of the report and accounts, 

Mr. W. R. Davies seconded the motion. 

The resolution was carried 1 

On the motion of Mr. Davies, Mr. H. Wolfenden's election to a 
seit on the Board, through the resignation of Mr. J. R. Wigham on 
acount of failing health, was confirmed. 

Мг. W. R. Davies was re-elected e dire:tor of the Company, and 
& vote of thenks to the chairman and directors terminated the 


proceedings. 


EASTERN TELEGRAPH. 


The half-yearly meeting of this сору was held last week at 
River Plate House, London, Sir J. Wolfe Barry presiding. Particulars 
of the report appeared in our last issue. 

The Chairman announced in the course of his address thet the 
directors intended to utilise wireless telegraphy. Though they con- 
sidered that wireless telegraphy would not compete with long-distance 
submarine telegraphy, the directors were of opinion that there were 
placzs where wireless telegraphy could bc usefully employed. Au 
example was affoded by the Azores, where the cables of some of the 
associated companies touched. It was desired by Portugal that some 


= 
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of the outlying islands should be placed in telegraphic communication. 
Owing to the nature of the bottom, and the landing place of thess 
islands, it was not considered a suitable place to make 
by cable, neither would the traffic warrant an expen 
account. They, therefore, intenced to connect the points bye system 
of wireless telegraphy, to be worked in connection with their cable 


The report and accounts were adopted. 


CHILI TELEPHONE. 


The fifteenth ordinary general meeting was held at Winchester 
House, Mr. George Keith presiding. Particulars of the report appeared 


in our issue of the 16th inst. 
In the course of hie the Chairman stated that during the 
an additional circuit been put up between Santiago and 
1 and several provincial offices had been opened. 
e report 


was adopted. 


ANGLO-AMERICAN TELEGRAPH. 


The report for the half-year ended June 36 last, to be presented at 
to-day's жонар states that the total кшн including the £1,128 
brought fo ‚ amounted to £165,614. е traffic receipts show a 
decrease of £15,280 compared with the half-year ended June, 1903. 
The total expenses, inclu the of cables, etc., amounted to 
£63,578, being a decrease of £2,314. The directors have, before 
declaring the pet ponts; set apart £12,000 to the renewal fund, leaving 
a balance of ‚055. Чао interim dividends of 12s. 6d. per 
cent. on the ordinary stock and of £1. 56. per cent. on the preferred 
stock were paid on April 30, 1904, absorbing £45,750, and second 
quarterly interim dividends of 12s. 6d. per cent. on the ordi stock 
and £1. 5s. per oent. on the preferred stock, amounting to 750, 
will be on July 30. e balance of £2,535 will be carried 
forward. A scheme of pensions for employés of the Oompany, in lieu 
of the present system of endowment assurance, has been prepared by 
the directors, and will be submitted to the stockholders for approval. 


METROPOLITAN RAILWAY. 


The report for the half-year ended June 30 states that the works 
required for the electrification of the line have proceeded rapidly 
during the past six months, and thet in the course of а short time the 
testing of the machinery and plant under normal conditions of work- 
ing will take place. Thirteen trains of new corridor cars heve already 
been constructed and are being electrically equipped at Neasden. The 
rest of the rolling-stock necessary for the new system of working is in 
course of construction at Manchester and Bi ham. The Harrow 
and Uxbridge Railway was opened for publio traffic on July 4, and is 
being worked by the Com y пш the statutory ent. The 
directors recommend a dividend upon the ordinary at the rate of 
8 per cent. per annum. A resolution will be submitted to a 
meeting providing for the creation of the capital authorised by the 
Metropolitan Railway Act, 1904. 


NEW COMPANIES REGISTERED. 


Haste Pump Company, Limited.—Oapital, £100,000, Objects: 
to adopt an agreement with F. О. Haste and О. W. Milne for, inter 
alia, the carrying on of the business of mechanical and electrical 
engineers, electroplaters, galvanisers, etc. 

Publio Undertakings, Limited. —Capital, £10,007. Objects: to 
acquire, inter alia, the benefits of and rights of the promoters under 
the Bishop Auckland, Shildon, and Spennymoor амр АЙ Огдег, 
1904, to adopt an agreement with the United Kingdom mway, 
Light Railway, and Electric Syndicate, Limited, and to carry on the 
business of steam, electric, or horse tramway and railway proprietors 
and lessees, eto. Registered office: 28, Victoria-street, Westminster, 

Davies, Kent, and Stewart, Limited.—Capital, £5,500. Objects s 
to acquire the business carried on as Davies, Kont, and Stewart, and 
to carry on the business of manufacturers of electrical accessories, 
flexible wire makers, electricians, suppliers of electricity, etc. No 
inital public issue, Registerod without articles of association. 

Electrical Bleaching Company (1904) Limited. — Capital 
£75,000. Objecte: to adopt five agreements, one with the Electrical 
Bleiching Company, Limited, three with О. E. W. Gaddum, and one 
with J, J. Graham, and to carry on the business of bleachers, dyers, 
electricians, electrical engineers, suppliers of electricity, eto. Regis- 
{егей offics: 196, Deansgate, Manchester. 


Liens Registered, 


Blackheath and Greenwich District Electric Light Cem- 
pany, Limited.—Trust deed, dated June 3, 1904, to secure debenture 
stock to an amount not exceeding the paid-up share capital from time 
to time, and being supplemental to a deed of Aug. 5, 1900, securing 
£120,000 debenture stock, has been registered. e present deed is 
stamped to cover £30,000 (making е total of £150, covered b 
stamped duty). кок charged: the company’s undertaking ап 
property, present and future, including unoalled capital, and the 
undertaking of the Orystal Palace District Electric Supply Oompany 
Limited, which the company undertake to complete the purchase of, 
Trustees: Н. R. Beeton, 18, Austin-friars, E. O., and W. R. Davies, 
10, Moorgate- street, E. O. 

Bath Eleotric Tramways, Limited.—A charge for а sum not 
exceeding £10,000 has been registered in favour of the. Union of 
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London and Smith's Bank, Limited, secured on certain undertakings 
authorised by various orders, land in Bath, and the property, assets, 
and effects, including the purchase money which may be realised by 
the sale of the undertakings and ce: tain debenture stock. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Newoastle-npon-Tyne.—The Guardians invite tenders for the 
installation of the electric light in the hospital block at the workhouse. 
Specifications may be seen at the offices of Messrs, Newoombe 

ewoombe, 89, Pilgrim-street, Newocastle-upon-Tyne. Tenders by 
12 noon on Aug. 4. 

Piymouth.—The Oorporation invite tenders for (25) steam alter- 
работ, etc.; (26) Lancashire boilers, with mechanical stokers ; steam, 
exhaust, and other piping ; ejector, condenser, valves, eto. Specifics- 
tions, eto., may be obtained from the Borough Electrical Engineer. 


Tenders by Aug. 15. 

London, 8.E.—The Bermondsey Borough Oouncil invite tenders 
for the wiring of the staircases and of the Fulford-street 
dwellings, Specifications, eto., may be obtained from Mr. Fredk. 
Ryall, town olerk, Town Hall, Spa-road, B. E. Tenders to be 
delivered at the Town Olerk's Office by Aug. 8. 
apte Пк т К КЕША. aia en for. the dept H ald en of 

е paris of Hapton for m commencing Sept. 1 and en 
April 30, 1905 ; also tenders for same period curing years 1905, 19065 
and 1907, Tenders to Mr. Ed. O'Shaughnessy, clerk to the Hapton 
Parish Oouncil, 16, Hammond-terrace, Padiham, by July 30. 

Leeds.—The Corporation invite tenders for the supply of two 
1,000-kw. tarbo-alternators, with condensers, exciters, and high and 
low tension switchgear for same. Forms of tender, etc., can be 
obtained from Mr. J. B. Hamilton, general manager, Standard - 
buildings, City-equare, Leeds. Tenders to the Town Clerk by 
10 a.m. on Aug. 1 

Dover.—The Oorporation invite tenders for the supply and erection 
of one surface-condenser air-pump, two centrifugal pumps, and pipe- 
work, to heat 10, 000lb. of ateam per hour and to give a vacuum of not 
less than 28in. Specifieations, etc., may be obtained on application to 
Mr. L. W. Woodman, borough electrical engineer, Park-street, Dover. 
Tenders by July 30. 

Beverley.—The Visiting Committee invite tenders for various work 
in connection with the provision of new fire appliances at the asylum, 
including internal electrio fire-alarm communications. Specifications, 
otc., may be obtained on and after 25th inst. at the office of Meesrs. 
Maxted. Knott, and Coles, engineers, Burnett-avenue, High-street, 
Hull. Tenders by 12 noon on Aug. 10. 

Penang.—The Municipal Oouncil of George Town, Penang, invite 
tenders for the supply and delivery of tramcars, complete with motors, 
controllers, trolleye, etc. Specification, eto., can be obtained at the 
offices of Messrs. Preece and Oardew, 8, Queen Anne's.gate, West- 
minster, S. W. Tenders to Mr. R. M. Ohristie, 4, Kast India-avenue, 
London, E.0., by 12 noon on Aug. 24. 

Perth.—The Oorporation invite tenders for the construction and 
. equipment of about 43 miles of route length of tramways, constructed 
as single line with passing places—viz.: (1) permanent way and paving, 
ivcluding copper bonding; (2) overhead equipment; (3) cables, ducts, 
‚ etc. ; (4) cara and equipments ; (5) car йерде uilding. Specifications, 
etc., can be obtained from the Town Olerk. Tenders before noon on 
Aug. 16. 

Greenwich.—The London Oounty Council invite tenders for the 
manufacture, delivery, and erection at the tramways electricity депе. 
rat ing station at Greenwich of the following plant: two 24in. centri- 
fagal pomps and motors, one Зіп. centrifugal pump and motor, two 
Bin. by 8ір. three-throw air-pumps and motors, one Зір. artesian well 
pump, fixed and rotary strainers, etc. Specifications, ete., may be 
obtained at the Oounty Hall, Spring-gaidens, S. W. Tenders by 
10 a.m. on Oot. 4. 

@anchester.—The Directors of the Manchester Dock and Ware. 
house Extension Company, Limited, invite tenders for the wiring (for 
power and light) and eleotrio lighting of five transit sheds (now in 
course of erection) on the southerly side of dock No. 9, in the county 
borough of Salford. Specification, etc., can be obtained at the office 
of Mr. W. H. Hunter, chief engineer to the Manchester Ship Oanal 
Company, 41, Spring-gardens, Manchester. Tenders to Mr. F. A. 
E secretary, Manchester Ship Сапа] Company, 41, Spring-gardens, 

anchester, by 10 a.m. on Aug. 30. 

Australian Commonwealth.—Tenders will be received at the 
office of the Deputy Postmaster-General, Hobart (Tasmania), until 
noon on Sept. 30, 1904, for the supply and delivery at the General 
Post Office, Hobart, of one multiple metallic branching switchboard. 
8 cations шау be seen at, and tender forms and conditions 
obtained from, the General Post Offices at Hobart, Melbourne, Sydney, 
Adelaide, Brisbane, and Perth. Tenders should be endorsed Tender 
for Switchboard,” and addressed to the Deputy Postmaster-General 
Hobart. Tenders may be deposited in the tender-box at the General 
Post Office, Hobart, or, if sent by post, must be prepaid апа registered. 
Tenderers must state the name of the country in which the switch- 
board will be manufactui ed. 

Reichenberg (Austria Hungary).—The project for the establish- 
ment of a central distributing electric power and light po in the 
Reichenberg land district has taken definite form. The territory 
included is about 10 miles equare, and 24 towns and villages have 
joined in the movement and subscribed to the capital stock. Some 
10 more are expected to join. The population of the district, exclusive 
of 5 is about 60,000. Stock is subecribed at present to the 
amount of £40,000, and this it is proposed to increase to £80,000, 


The principal purpose 
electric light and power, with the possibility of installing and working 
а system of suburban electric tramways. Tramway and light franchises 
for the city of Reichen 
tions, and at their expiration it has been generally рр that the 
city would take over and conduct the enterprises. i 
pending, however, which may change the situation in this Жы шор 
i to 


directors Alfred Ginskey, 
Reichenberg. 


of Messrs. Etheridge and Olark, 10, Norfolk-atreet, 
the construction of the permanent way. 
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of the corporation will be the distribution of 


are at present owned by private оогрога- 


egotiations are 


uipment, eto. may be add 


mmunications regarding 
affersdorf, and Dr. Richard Pirkl, 


RESULTS OF TENDERS. 


Exeter.—The C tion have accepted the -tender of Bruce 


orpora 
Кашы and Со., Edinburgh, at 81,050, for the tramway generating 
plant. 


London.—We learn that the order for the electric lighting of the 
Limited. 


new War Office has been awarded to F. A. Glover and Oo., 


- Thorne (Yorks.).—The Parish Oouncil have accepted the tender 


of the Thorne Gas Company, Thorne, at £112. 11s. 6d., for lighting 
the town. 


Eochdale.—The Oorporation have axcepted the tender of W. A. 


Peter aud Sons for the erection of increased building accommodation at 
the electricity works. 


Radeliffe.—The Urban District Council have ке 92 а! 
chester, for 


Radcliffe.—The District Council have acoepted the tender of 


Etheridge and Olark, at £7,930. 6s. 11d., for the construction of the 
tramway track. The 
highest £12,660. Os. Ба 


lowest tender was £7,910. le. 6d., and the 


Whitby.—The Urban District Oouucil have received the following 


tenders for distributor and street-lighting cables: 


Simplified Underground Oonductor Company .. окалан £971 
British Insulated and Helsby Oables ........................... ека" TAT 
St. Helens Cable Company ........................ ———— Ө . 702 
Union Cable Oompany ..................................—. 8 689 
Glover and Oo, ᷣUo)o v . . e 689 

Onley and Oo. ............ ̃kt ttt. e 678 
Siemens Bros, and Оо. ...................... e 669 
Western Electric Company ............................................ . 668 
Oallender’s Cable Company (accepted) ....................... ЖКО 648 


Foc network and service boxes the tenier of the Cable Accessories 


Company, amounting to £97 (the lowest re. e. ved), was accepted. 


London.—The Metropolitan Asylums Board have received the 


following tenders for an installation of fire-alarms at the Darenth 


Asylum : 
P. Dewhirst, 24, Birley-street, Blackpool reg art ears £320 5 0 
Donnison, Sillem, and Oo., 116, Great Portland. ` 
street, Мо ш амы IM 400 0 0 
Jackson Bros., The геси, Plaistow, K.. . 403 10 0 
Electrical Engineering and Maintenance Company, 
Eastcheap, Е.С. ............................ —À——" 420 0 0 
National Telephone Oompany, Limited, Salisbury 
ouse, London-wall, K. ................................ 440 10 0 
Baxter and Impey, 54, Dudley-street, Birmingham 459 0 
Lea, Son, and Co., Pengwerne Works, Shrewsbury...... 497 0 0 
Н. G. Rider and Oo., 27, Ohanoery-lane, W. ......... 600 0 O 
Lever Bros. and Co., 101, Dawes-road, Fulham, S. W. 600 0 0 
Mason, Cash, and Co., Woodville Electrical Works, 
Burton-on- Trent. ẽ . . . 672 0 0 
Private Wire and Telephone Iustallation Company, | 
Limited, 5, Palmer.street, Westminster, S. W.. 797 10 0 
Lewrences, Limited, 6, Spur-street, Leicester- 1880 d. d 


square, ,,,, y eR EP RR E Co ES RES 
Engineer-in-chiet’s estimate, £380. 
Greenwich.—The London County Council have received the 
following tenders for the supply, delivery, and erection of electric jib 
cranes and locomotives, and overhead travelling cranes and lifting 
apparatus required for the Greenwich electricity generating station: 


Electric jib oranes and locomotives. 
A. Barclay, Sons, and Co., Limited, Kilmarnock 


(ї(всоштр1е{е).......................................5............. £1,178 0 0 
Н. J. Coles, Derby (incomplete) ................—............. 5,652 0 0 
C. and A. Musker (1901), Limited, Liverpool ............ 4,073 6 6 

Ditto (alternative 4 22 . 4,108 6 6 
J. Hitchen and Son, Halifax . 22 . 4480 0 0 
J. Booth and Bros., Limited, Rodley (incomplete) ...... 4994 5 0 
T. Smith and Sons, Rodley, Leeds (inoomplete).......... . 5,175 0 0 
Wimshurat, Hollick, and Oo., Limited, Rochford, Essex 5,248 0 0 
Oowans, Sheldon, and Co., Limited, Carlisle. ЖОРГА 5,264 17 0 
J. Carr iok and Sons, Limited, Edinburgh .................. А 0 0 
Ransomes and Rapier, Limited, London ......... —— ans 0 0 
G. Russell and Co., Limited, Motherwell. 5,619 7 0 
Jessop and Appleby Bros., Leicester and London. . . 6,628 O 0 
Rush wor th Bros., Oolne, JGG лаана 185 0 0 

Overhead travelling oranes and lifting apparatus. 

H. аа and Bastert, Limited, Loughborough (incom- 23 

//!ͤ . ͤ u ИНЬ аас саар асе 
O. and A. Musker (1901), Limited . 1,192 0 0 
Cowans, Sheldon, and Co., Limited . 1,541 2 0 
J. Carrick and Sons, Limitddld %%% ꝗ ꝙ 1,551 0 0 
Oarrick and Ritchie, Edinburgh ....................... — 1,712 15 0 
J. Booth and Bros., Limited 2 1,740 0 O 
Jessop and Appleby Bros. (not to specification)........... . 1766 0 0 
J. M. Henderson and Oo., Aberdeen . . 24 2025 0 0 
Holt and Willetts, Cradley Heath (incomplete) ......... 2,362 0 0 
Wimshurst, Hollick, and Co., Limited „......„........„ 2661 16 0 
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London.—The Metropolitan Asylums Board have received the 
following tenders for the provision of internal telephones st the Eastern 
and Western Hospitals : 


P. Dewhirst (accepted)......................... А ОТСО £359 10 0 
Baxter and Im 1770 . CCC 437 0 0 
R. Weston, 100, Mortimer-road, Kingsland, N. ...... ... . 440 0 0 
Donnison, Billem, and Co 222. 450 0 0 
British Home and Office Telephone Company, 49, 

Finebary-pavement, Е.С. ..... TPE -.. 45918 9 
Electrical Engineering and Maintenance Сотрапу ......... 494 0 0 
National Telephone Company, Limited................. e. 506 0 0 
Lea, Son, and Co n . 621 0 0 
Private Telephone Company, 27, Chanoery-lane, W. O... 529 10 0 
E. Probert and Oo., 5, Bond- oourt, Walbrook, E. ...... 579 15 0 
Private Wire and Telephone Installation Oompany, 

TAMU. es Ыр TUNE 5 609 19 6 
Lawrences, Limited ..........-... . „ 655 10 0 
Ward Bros., Bevois House. 284, Basingball.street, E. O.. 740 0 0 
d. and H. Turner, 11, High-street, Harleeden, N. W.. 795 18 0 
Neben ),, rison bcdas anai се озы: . 876 5 0 
Mason, Cash, and Co 77: ꝛꝛ 9 . 995 0 0 
C. Barrington, 51. High- street, Stoke Newington, №. . . 1,182 10 0 
Lever Bros. and Co . 1,200 0 0 


Engineer - in- chief s estimate, £580. 

Londen, Е. — The Stepney M Ооа have received the 

following tenders for an electris light lation at the public baths, 
Gonlston-street : 

Electrio Motor Supply Company, Houndegate, Notting- 
) 


DW. op rp £237 8 0 
G. Weston and Sons, 155, Fenchuroh.street, Е.О. ......... 305 0 0 
A. H. Marshall and Oo., 270, High- road, Leytonstone ... 324 0 0 
E. Probert and Oo., Walbrook. 8 E. ........................... 337 11 0 
Donnison, Sillem, and Co., 116, Great Portland-street, W. 350 0 0 
Jackson Bros., Broad way, Plaistow . evs 359 0 0 
W. J. Fryer and Oo., Sloane - e quare, S. W........ 5 364 0 0 
Eastlakes, Limited, 1, Oarteret- street, Westminster. . 365 10 0 
W. Holmes and Co., 8, Norfolk-terrace, Horsham ......... 372 15 0 
A. Sweet, 100. Hampstead - road, N.W...................... . . 3875 0 0 
Smeeton and Page, 65, Queen Victoria-street, E.O.......... 383 19 9 
Е. D. Pearoey, 10, Roscoe-street, Golden-lane, Е.О. ...... 386 0 0 
T. Potter and Sons, 44, South Molton-street, Oxford. 

i унн ууун кайыкка ОЕА DR 595 0 0 
Willey aod Oo., Exeter . . . . — 395 15 0 
Tamplin and Makovski, Limited, 15, James-street, 

FV Ä J RESI E ies . 399 0 0 
J. Richmond and Co.. Hettou.garden, W.O................... 402 10 O 
F. E. Emerson and Sons, 60, Burdett-road, E........... ТУ 0 
Russell and Co., 49, Berwick- street, W...... . 410 0 0 
Lswrenoes, Limited, 6, Spur-street, Leicester-equare, 

МО. J)) — 8 RN о 420 0 0 
Geipel and Lange, 724, St. Thomas-street, 8.E. ............ 428 8 0 
M. Wildhofft, 42, Upper-street, N. . 44110 0 
Ward Вгов., 284, nghell.street, S. ................... = 447 3 9 
Glover and Co., 10-12, Garrick-street, W. O . 470 0 O 
O. Ross, Bridge-street, Walsall _................................ 475 10 0 
Barlow Bros., 257, Shaftes^nry-avenue, W.O. ............... 495 0 0 
J. Defries and Oo., 1-6, Gravei-lane, Е.О...................... 520 0 0 
Waring aud Withers, 10a, Soho-square, W. M . . 65616 0 
J. T. Halsey, 24, Great E«stern-road, Stratford, E. . 57215 9 
G. Cohen and Oo., 522. Mi'e End road, Е..................... 606 7 6 
Electrical Eoginering aud Maintenance Company, 

5, Баш оЛбар, EG ана азалан зы ~ 669 0 0 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


York.—The extensions of the electric lighting plant on Foss Island 
were formally opened on July 18. 

Ravensthorpe —The District Council have decided to apply for & 
p ovisional order for electric lighting. 

Leicestershire and Warwickshire Electric Power Bill.—This 
measure has received the Royal sssent. 

Metropolitan Eleotrio Supply Co.—An interim divid nd of 9s. 
is declared on the ordinary thares, beiag at the rate of 9 per cent. per 
annum. 

Dunstable.—The Council have received notice from a supply com- 
pany of their intention to apply for a provisional order fo. lighting 
within the area. 

Westminster Electric Supply Co.—The directors have declared 
an interim dividend for the half-year ending June 30 at the rate of 
13 per cent. per annum. 

Wrexham.—The Local Government Board have sanctioned the 
borrowing of £5,600 for the purpose of extending the electric light 
works and cables of the Corporation. 

Deptford.—The Borough Council have decided that no further action 
be taken with reference to the electric lighting and maintenance, at the 
pub'ic expense, of clocks in the borough. 

Radstock.—The Western Electric Distributing Corporation have 
notified the Urban District Council of their intention of applying for 
a provisional order for lighting Radstock. 

Nautwich.—The Urban Council have received notice from Mr. G. 
Vaughan Fowler announcing his intention to apply for a provisional 
order for the electric lighting of Nantwich, 


Shardiew.—The Rural District Council have received notice of the 
application by T. Hooley, Limited, of Sandiaere, for a provisional 
ка to set up electric lighting works in Sandiacre. 

Cleetherpes.—The Urban District Oouncil have resolved to apply 
to the Board of Trede for a further extension of one year in connection 
with the Council's electrie lighting provisional order. 

Southampton - Portsmouth. — The Postmaster General hopes 
shortly to be able to proceed with the censtruction of an additional 
telephonic circuit between Southampton and th. 

Hampstead.—The рон Council have approved the decision ce 
the London County Oouncil to apply to Parliament for powere tt 
enable local anthorities to wire and fit consumers’ premises for lighting. 

Ieeland.— According to reports in the daily Press. the long-dis mesed 
telegraphic communication between Denmark and Iceland is about to 
be realis d, the initiative being taken by the Great Northern Telegraph 
Oompeny. 

Aylesbury.—Tke Rural District Couaci] have received notice from 
the Aylesbury Electric Supply Oompany of their intention to apply 
for a provisions! order to supply electricity within the raral district of 
Aylesbury. 

Neweastle Electric Light Co.—The directors have declared 
an interim dividend of 7 per cent. per annum for the half-year ending 
June 30, which is the same rate as that paid by the compavy for the 
last six years. 

Hexham.—The Examiners of Standing Orders in the Commons have 
passed the Electric Lighting Oontirmatory Bill, which hu heen ordered 
for second reading. The measure has already passed through the 
Upper Ohamber. 

priog.—The Examiners of Standing Orders in the 
Oommons have the Electric Lighting Oonfirmatory Hill, which 
has been ordered for second reading. The measure has already разу а 
through the Upper Chamber. 

Bombay.—It is reported that there will shortly be а great demand 
for electric ventilators and other electrical apparatus in Horubiy, as а 

enerating station is being erected by the Municipality for th» distri- 
ution of electric light and motive power. 

Heath.—The Urban D.striot Oouncil have desided ‘‘ in 
principle" to take the necessary steps to obtain powers to депеза`е 
and supply electricity for lightiog, traction, an і other purposes with 
the area of their district and іо the neiglibouthool. 

Cork. —The Cork Gas Company end the Cork E'estiic Tramways 
аза Lighting Company are displaying some rivalry ia rega d to tue 
illumination of the Carnegie free library. The elestric company offers, 
in the public interest, to carry out the installation free. 

Mirfield.—In regard to the electric lighting scheme, the District 
Council have decided to apply for eanction to borrow £5,000 for the 
laying of the cables in the district, plane for which h ve een рге. 
pared. The Council will not necessarily spend the whole amount ia 
the firat instance. 

St Panoras.—A :ecommendation was submitted at Wedncsdev's 
meetiog of tbe Borough Council that i py be made to the London 
Uounty Council for sanction to a loan of £10,000 for electri luhtn :? 
purposxs. Twenty-five fresh applications for the su ply «f light о: 
power bave be-n received. 

Boller Feed Purifiers.—Wz are informed by the Paterson Eog'- 
n ering Compsny, Limited, that they have recently received. ord---~ 
fium Messre, Ваһсоск and Wilcox, L'/m ted, Messrs. Edwin Danks 
aud Co., Limited, Messrs, B«liss and Moroom, Limited, and the 
borough of Baling electricity works for their boiler feed parities 

County of London Electric Supply Co.—The dircctors hiva 
declared aa interim dividend on the ordinary shares for the p« t 
half year at the rate of 4 per cent. per annum. The amourt of 
electricity sold in the company's London districte during the haf 
узат i«es imated to realise £59,338, whi:h compares with £43,554 
for tl e corresponding period Iset year. 

Fulham.—In reference to the note published in our issu» of · h- 
15th inst. a recommendation was submitted at the lest meeting of the 
Borough Conncil that the first section of the scheme p-epareu by 
Mr. A. J. Fullir, the engioesr, for the extension of theeleo ris higher g 
undertaking, be authorised. This tad been passed by tie Finance 
Committee, the cost being pat at £52 000. 

Alton. — The Southern District Electricity Corporation, 66, Victoris - 
street, Westmipater, and ths Alton and District Electric Supply Com- 
pany, Limited, have given the Urban D strict Council notice of their 
inteution to apply for a provisional or ier in respect of the urban du- 
trict cf Alton. The Couueu have instrasted the clark to «u^ t a 
number of questions то the parties be fore taking any further action. 

Norwich.—The ! o*poration have agreed to amend the ment 
with the National T. 1-j/h. ns Company with reference to pacing tele- 
phone wires underground. Or ginally it contained a claus tor the 
pur: hese of tae exchange syatem fiom the compeny, but the letter now 
tock exception to it and wanted the clause to be limited to the conduus 
апа «ыы in the streets, t» which the Oorpora:ion hav» now con- 
sented. 

Leek.— The Urban District Council have resolved that the extension 
of the cable for lighting Ball Haye Hall and the Derby-street extension te 
carried out by three single cables laid solid, to be ordered from Oallender 
and Co. It hss also been decided to communicate to the Local Govern- 
ment Board, in reply to their letter as to the proposed extension of 
cables, for which a loan is required, particulars of the work con- 
templated. 

Trowbridge.—The Bill containing the electric lighting proyisional 
order promoted by the Western Electric Distributing Corporation, 
which has already passed through the House of Lords, came belore the 
examiners of the House of Commons lest week for proof of compliance 
with Standing Orders, Formal proof having been given, the examiners 
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decided that the Standing Orders had been complied with, and the Bill 
was allowed to proceed. ^ 

ford. The annual report to March 31 states that 2,105,788 units 
were generated. 421,568 were ured for public lighting, private con- 
sumers took 655,809. and the trams 565,464. The quantity used on 
the works amounted to 214,170; leaving 250,784 units unaccounted for. 
Tbe number of publiclampetotalled : асо, 57 (10 and 13 amperes) ; incau- 
descent, 892 (25 c. p.). The total maximum supply demanded was: 
lighting, 832 kw. ; traction, 250 kw. 

Blackheath and Greenwich District Electric Light Co.— 
Letters of allotment for a farther £30 000 44 per cent. first mortgago 
debenture stock and a further 30,000 7 per cent. cumulative preference 
shares of the Blackhesth and Greenwich District Electric Light Oom- 

uv, Limited, have been po:ted. Both issues were over-subscribed 

y the company’s shareholders aod debenture stockholde -s, the pre- 
ference shares being very largely over - subscribed. | 

Insurance.—The Associated Fire Offices have iesned а tet of revised 
rules for elestromotors used in textile and corn mills and other build- 
ings where motors are exposed to dust. The essential difference between 
these rules and thoee which they supersede is that the new rules allow 
unprotected ventilating openings in the metal covers of induction 
motore, provided the superficial area of each such opening does not 
exceed jin. and provided the openings are jio. apart. 


St. Marylebone.—4At yesterday's meeting of the Borough Oouncil 
the Finance Oommittee reported the receipt of a letter from the 
London Oounty Oouncil in reference to the terma of the advance of 
£1,415,000 for the electric lighting undertakiog. The Finance Com- 
mittee express the opinion that the terms offered by the County 
Council are very generous, and intimate that they have been formally 
a^cepted by the town clerk ia accordance with previous instructions. 


Huddersfield. —The engineer's report shows that the number of 
consumers to date is 1,951, and thet 50 lamps had been conne ted since 
June. During June, 94,292 units were metered as compared with 
91,640 in the correayonding period last year. The report also shows 
that compared with the month of January, July sho an increase of 
44 ох nsumers, 1,554 connected lamps, and 42,815 metered units. On 
July 1 the total length of maics was 85,551 yards primary and 61,462 
yards secondsry. 

Keighley.—The sale of electricity for June increesed by 3,829 
units as compared with Juve, 1903. the actual amount sold being 
10,646 units as compared with 6,817 units. From July 1, 1903, to 
June 30 of this year, 184,507 units were sold as compared with 
137,721 in the corresponding period of twelve montha ago—an iocrease 
of 46,586 units, equal to 55:8 per cent. The Electricity Oommittee 
propose to lay 80 yards of cable ic Parker-street for the supply of eles- 
tricity for power purposes to Messrs. Smith and Paget's works. 


Chester-le-Street.—The Rural District Coun il. have received a 
letter from the County of Durham Electrical Power Distribution Oom. 
pavy, Limited, stating that they intend makiog application for a 
provisional order authorising them to supply electrical energy within 
the district. It was resolved to oppose the'appliostion on the groand 
that the County Council are expeeted to undertake a scheme for light. 
ing the whcle shire. The Raval District Council have not, apparently, 
н any steps in conneotion with the electric lighting order granted 
to өт. ' 

Ripon —At the monthly meeting of the City Council it was reported 
that notices had been received from three companies of their intention 
to apple for electric lighting orders for the city ; while the Power and 
Traction Company, Limited, having got their Tramway Bill through 
Parliament, were applying to have the ele-tric lighting order of the 
Ripon Corporation cancelled. A councillor expressed the opinion that 
electric lighting would not pay in Ripo 
increase in population. The, matter was deferred for farther con- 
sideration. 

Bath.—In order to meet several applications for a reduction in the 
charge for current used during the hours of daylight, the Town 
Council have decided that current be supplied for lighting purposes 
f. om Sept. 1 to March 31 between the hours of 9 a.m. and 4 p. m., and 
between April 1 and Aug. 31 between the hours of 6 s.m. and 6 p.m., 
at 24d. per unit, and that та two-rate meters be issued to cou- 
aumers upon application at the following rentals: 15 lights, 10s. per 
quarter; 30 lights, 128. 6d. per quarter; 60 lights, 15s. рес quarter; 
120 lights, 208. per «varter. | 

Melbourne.—The materiala for the electric lighting of the 
Melbourne express have arrived, and it is oxpected that the cars will 
be equipped shortly. The oommissioners recently had their own 
inspection car and another fitted with the Maxim-Vickers electric 
ligh'iog system for trial and the results gave sstisfistion. 
The system adopted for the express cars is that made by Meesis. 
Stone and Co., of Eugland, which is at present ia use оо thousands of 
cars in Great Britain. aud which ba: met with the approval of the 
railway companies. — V. S W. Railway Budget. 

.—The following ie a statement of electri ity g:nerated 
and sold during the year to March 51: current generated, 128,679 
units; public lampe, 56,810; private consumers, 47,589 ; quantity 
used on battery, 14,260; used on mains, 4,139; used on worke, 
26,081 ; total units sold, 84 199 ; total utei at works, 44,480 ; works 
eost per unit, 2°766d. ; total cst per unit (omitting ca] ital charges), 
5/7118.; average price obtained. 3:9d. per unit; price charged for 
motive power, 2 0). per unit; deficit chargeable to general district 
rate, less gross profit of £156. 9з. 14d., £1,280. 9s. 2d. 

Camberwell.— The Borough Council have granted an application 
from the Postmaster-General for consent to the placing of an under- 
ground telegraph line along the south side of Ohadwick-road, and 
another from the fire station in Peokham - ros dd to the coraer of Rye- 
lane, thence along the west side of Rye-lane to and under the London, 
Brighton, end South Ooast Railway Оошрапу'в arch; also from the 


privilege of supplying electric current to that town. 
the Gravesend Oorpo 
Foote and Milne, Limite i, of Victoria-street, London, and the Kent 
Electric Power Syndicate. 
lighting order, and the Board of Trade have enquired what steps are 
being taken to carry it into effect. 
order to the Gravesend Corporation is to be drafted, and in the event 
of ite not being ratified, the Council € 
themselves, an extension of time for the purpose being applied for. 


n unless there was a large 


corner of 5 and Rye-lane along the south side of High · street 


to opposite 
along the towing path to а point near the Grand Srrrey Canal. 


e towing path, and from thence across High · street and 


Northfieet.—The Urbau District Council have three suitors for the 
In eddition to 
ration, notices have been received from Mesers. 
The Council themselves have an electric 
An agreement for transferring the 


propose to exercise the powers 


Edtnburgh.—After considerable discussion the Oorporation have 


adopted the following resolution: That a sum of £14,175 out of the 
profits upon the elecaiclighting accounts for the year now closed. shall 
b- placed to the credit of the electric lighting reserve fund; and that 
ths balance of the ssid profits ahall be placed to the credit of the rates, 
under the third head of estimate (gencrsl improvements), and that the 
acts of Oouncil be modified and altered accordingly.” The opinion 
was strongly expressed among a section of the Oorporation that it 
would be premature to devote ару of the profits to the relief of the 
rates until the depreciation fuad 


been made up to the fall estimete. 


London Gazette —The partnership between William Frederick 
Ibbotson and Richard Green, carrying on business as electrical and 


mechanical engineers, and trading as Ibbotson and Green, has been 
dissolved by mutual consent. A 
Magnetic Tiaction Company, Limi 


eneral meeting of the Electric 
„ Will be held on Aug. 26 for the 
purpose of having an account laid before them showing the manner in 
which the winding up bas been conducted and tbe property of the 
company disposed of; J. H. Howard has been appointed liqoidator. 
А receiving order h«s been made out on debtor's petition in the estate 
of Harold Powell, electrical engine r, lately commission agent, 47, 
Northumberland-street, Derby, lately carrying on business at the 
Strand-arcade, Derby. The first meeting ia the estate of Herbert 
Barham, engineer, 28, Bucklesbury, Hitchia, ia the county of Hertford, 
and carryiug on business at West-lane, Hitchin, will be held at 11 s.m. 
cn Aug. 4 at the Court House, London. 

Battersea.—At the last meeting of the Borongh Council the 
Lighting Committee reported the receipt of a letter from the London 
Oouuty Council, with further reference to the adoption of a general 
and uniform method of fire-alarin indication throughout the Metropolis, 
and submitted a recommendation that the County Council be informed 
that the Borough Council approve of the design and the manner in 
which it is proposed to fix the indicators to tbe lamp postes, but are 
of opinion that the work should be undertaken by the County Oouncil. 
Further recommeadations submitted were thet а me'er testing room 
and meter stores be provided by the Works Depaitne it at an esti- 
mated cost of £153 ; that e'exstii: mains (insludipg arc light leads) te 
extended frem Northoote.rosd alovg Bramficld-road to Ashness-roaa, 
at an estimated cost of £142. 5e. 7d., applicatione for the supply of 
energy in that neighbourhood h«viog been received ; that the 
di. tributing mains and leads be extendel to, and throughout, the 
Shaftesbury and Beaufoy Es:ates. aud that 170 ampere Nerast 
lamps be provided and fixed at an estimated coat of £3,603. 

Watford.—The Watford and District Tramways Company haviog 
enquired whether the Oouncil were prepared to supply energy for the 
purpose of the tramway, and, if so, at what date and upon what ter: s, 
the clerk was instructed to ag»ertain whether oontinuous or alterpatiuy 
current will be required, the maximum load demended, aud the date 
the supply is to oummenoe. The Electricity Oommittee recommend 
that as soon as the answers to the queries which have been dispatched 
to various towns on the Continent where electricity іє adopted for water 
pumping are received, the elestrical engineer be authorised to accom- 
pany the surveyor to visit certain towns on the Continent, and to make 
а report onthosubject, Sanction has been received toa loan of £26,000 
for the extension of the generating station. The number of consumers 
connected to date is 345. The electrical engineer having re that, 
as the majority of the consumers preferred to be ch on the fist 
rate instead of the demand indica tor system, there were а large numoer 
of demand indicators in st ck, and recommending that these be ad ver- 
tised for sale, the committee directed him, in the first instance, to send 
circular letters to the various electrical undertakings where dem«nd 
indicators are used, invitiog prices. 

Cheltenham. —An analysis of the account: of the electricity under - 
takiog for the year end пу March 31 shows thet the capital was 
incr.a-ed from £148,027. 11s. 114. to £151,528. 5з. 7d., but the 
number of private eousumers rose from 676 to 750. aud the ruber of 
8 c.p. lamps connected with the m:iaa from 41,442 to 48,052. Aftec 
payment of cipital charges the undertsking shows & loes upon the 
year’s working ot £1,766, but this oompirea fav.ucably with last year, 
when the loss amounted to £4,740. The number of units sold waa 
1,554,144 sgiinst 1,287,421 last yesr. For publie lighting 607,314 
units were used, private supply 474,795 unite, oni for traction 252,035 
units. The avers ge prices obtained were — r. vate supply 5 03d., publie 
lighting 2:17d., and traction 17d. The works cost of gent ration and 
distribution was 1 048d. per unit, aud tba total cost 1 459d. per unit 
ageinst 157d. last year, a saving beiog effected in disuibution. While 
the output of energy has only 1исгец‹е i by 5 6 per vent., the revenue 
from e.ectricity has simul ancous]y increased by 9 per cent. By the 
combination of reduxd cost of production, increased output, and 
iacreased revenue on all есегду supplied, except to the tramways 
company, the gross рей has been increased from £6,778 in 1902-5 to 
28,469 in 1903-4. This gross profit is equal to a percentage of 5°66 of 
the expended c ipital. 

Hammersmith.—The Electricity and reer Committee reported 
at Wedocsday’s meeting of the Borough Council that 14 additional 
consumers, representing a maximum of 418 8-6. p. lampe, have been 
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connected to the mains ; that seven consumers have been disconnected, 
and thit the p esent number of consumers tak ug current from the 
mains is 1478. Тһе borough surveyor reported that М зеге. 
Westwood and Wright had completed the layıng of the pipes 
for the extension of the oondensing scheme, at a total cost of 
£1,083. 76. 81. The c»mmittx recommended that а claim by 
the contractors for au extra allowance on account of the riv.r 
being in flood during the progress of the work be no‘ entertained. 
Teaders ate to be invited fur supplyiog pipes in connection with the 
river-water main extension. An application for supply has been 
received from No. 38, Digby-mansions, and the committee recommend 
that the necessary main laid. A communication having been 
received from the London County Oouncil with reference to the Bill to 
be promoted by them to euthorise local authorities to execute wiring, 
the committee recommended that the Council give the measure their 
‚ fullest support. It was further proposed that the whole of the vacant 
land at the rear of the electricity works, which b-longs to the Council, 
should be allocated to the extension of the ele:tricity undertaking. 
The Works Committee recommended the application of the Post- 
master-General for permission to lay an underground telegraphic wire 
along the west side of Shepherd’s Bush-road be grant d. 


Grimsby.—Mr. W. A. Vignoles, the borough electrical engineer, 
has circulated his third annual report for the Iu ending Merch 31 
relating to the electric lighting undertaking. e report states that 
the most satisfactory feature of the years working has been the 
increase in the number and horse-power of motors connected to the 
mains The new system of charging (Id. per unit) with a time 
cut-off, has been introduced as an alternative to the ordinary system, 
and has been largely adopted. For the year ending March 51, 1903, 
the number of motors connected was 16, with a total of 46 h. p., the 
units sold for power purposes being 4,770. During the period under 
review the number of motors connected rose to 41, with a total of 
167 h.p., the units sold for power purposes totalling 16,519. Steady 
progress was e during the year in securiog new consumers for 
lighting. The number of private lamps connected numbered 31,818, 
against 28,559 in the previous year. The number of units used for 

ivate lighting was 255,835, against 185,622 in the previous year. 
Foral purposes 799,602 units were consumed, against 655,458. The 
electricity department sold 442,698 units to the tramway company 
during this year, this being an increase of 70,000 units as compared 
with the previous year, and 90,000 units more then the guaranteed 
minimum. The total cost of generation and distribution was £4,125, 
representing 1:244. рег unit. A pamphlet issued by the elestricity 
department give detaile cf the Oorporation’s system of supplying 
energy, which can be had at ld. per unit by consumers who do not 
require power after about five o'clock in the winter months. Any 
farther particulars can be obtained from Mr, W. A. Vignoles, the 
borough electrical engineer. 


London County Council.—The Finance Committee recommend 


the Oouncil to grant loans оѓ £10.000 and 49. 958 for electric lighting 
works to the Woolwich and Shoreditch Borough Counoils respectively ; 
and that sanction be given toa loan of £435,800 to the St. ylebone 


Borough Council for electric lighting purposes. The following notices 
under the Electric Lighting Acts have been agreed to: the Blackheath 
and Greenwich District Eleotrio Light Company, high-tension mains 
along portions of Sydenham-road, West-hill, Oharleville-circus, and to 
build a transformer box at the junction of West-hill and Orystal Palace- 
k-road, also low-tension mains along Burghill road and a portion of 
ond-road ; the Oharing Croesand Strand Electricity Supply Corporation, 
mains across High · street, St. Giles, Holborn ; theOity ot London Electric 
Lighting Oompany, to lay mains in Southwark ; the County of London 
Electric Supply Company, to lay low-tension mains qi оток 
road and along Tranmere-atreet, also a transformer box at the junction 
of Franciscan-road and Lucian-road, Hazelwell-road and Upper Park 
Fields, and Deepdene-road and Gleneldon-road, also to lay high and 
low tension mains along Prentis-road, Becmead. road, Kings Oourt-road, 
Norfolk House-road, Moorcroft-road, Brancaster-road, and Blakemore- 
road, and to construct a transformer box at the junction of De 
Orespigny-park and Grove-lane ; the London Electric Supply Corpora- 
tion, to lay high and low tension mains along portions of Upper 
Ground.street, Old Barge House-street, Hatfield.street, and Broad- 
wall; the Metropolitan Electric Supply Company, to lay high-tension 
mains along portions of York-terrace, Devonshire-place North, Bruns- 
wick-place, and across York-gate; the St. James’s and Pall Mall 
Electric Light Compauy, to lay maine along portions of Masons’- 
yard, Ormond-yard, York-street, St. James's-squsre, Charles-street, 
and Haymarket; the Westminster Electric Supply Corporation, to lay 
mains along portions of Kocleston-place, Esolestop-stieet, and Buck- 
ingham Palace: road; the St. Pancras Metropolitan Borough Council, 
to lay mains across Prince of Wales-road and along a portion of Osstle- 
road end along a portion of Oamden-road. The Fire Brigade Com- 
mittee's report contained the оти „We are of opinion that the 
Eltham sub-station should be light.d by electricity. The Woolwich 
Metropolitan Borough Oouncil w not yet in a position to supply 
electric current, but we understand that it will not be long before it 
is able to do so. Should the electric current not be obtainable when 
the station їз opened in the autumn, temporary arrangements will 
have to be made for the lighting of the station. It is desirable, how- 
ever, that the necessary wiring should be put in hand, and we have 
therefore given instructions tor tenders to be invited from selested 
firms,” 


TRACTION. 


Maidstone. —The first four days’ receipts of the new cars amounted 
to £114, 

Colchester.—The electric tramways satisfactorily passed the Board 
of Trade inspection on Wednesday, and the service was formally op:ned 
yesterday P 


Derby.—The London - road to Alvaston and the Osmaston.-road to 
Cotton-lane sections were opened to the public on Wednesday. 

Lowestoft.—The trams completed their first year’s running lest 
уз ae receipts up to the end of the week reached an aggregate 
of £10,857. 


Dreyisden and Audenshaw.—4All opposition to the Manchester 
Corporation Bill, which authorises the promoters to electrically equip 
с auchester, Audenshaw, and Droylsien tramways has been with- 

rawn. 

Aberdare.—The Urban District Council have decided to promote a 
scheme for en electric tramway system from the centre of the town to 
Aberaman, with a branch to Uwmaman, and also for the erection of a 
re fuse destructo>. 

Gravesend.—The Northfleet Di- triet Council have decided to make 
repres nt itions to the company with a view t» obtaining e reduction 
of feres and the introduction of 4d. fares in Northfleet, the latter 
having been fuuad to pay well in Graves nd. 

South Australia. —The Government has forwarded to the secretary 
of the Adelaide and Saburban Tramway Company s legal notice 
stating that the Government кор to exercise its right of purchase, 
under the general Tramways Act, in October. 

Tees-side.—Following on the agreement arrived at between the 
Imperial Tramways Company and the Middlesbrough Oorporation 
before the House of Lords’ Committee, the Thornaby Corporation have 
lodged a petition against any alteration of the Bill. 

North Metropolitan Tramways Co.—The directors recommend 
а dividend at the rate of 54 per cent. per annum for the pest half 
year, carryiog forward ab ut £200. During the half year the number 
of miles run were 6,945,975, and passengers carried 64,301,765. 

Parliamentary Bills.—On Wedneeday the Tramwsys Orders 
Confirmation (No. 2) Bill was before a select committee of the House 
of Commons, Sir Lewis McIver presiding. Included in the Bill were 
the Sunderland Corporation Tramways Order, and the Bi-hop 
Auckland, Shildon, and Spennymoor Order. There was no opposition 
to the confirmation of these o ders, and the Bill was ordered to be 
reported to the House. 


Hanley.—The Town Council have received a letter from the 
Potteries Electric Traction Company stating that, after careful ооп. 
sideratioh, the directors regretted their inability to. issue contract 
tickets, snd also that they could not see their way to reducing the 

resent fare between Hanley and the park gates, but adding that 4d. 
ares would be given a trial at an early date. As to the suggested 
extension of the light railway up High.street to the borough boundary 
at Birches Head, the chairman would go into the matter carefully 
when he was next in the Potteries district. 

Metropolitan Electric Tramways Co.—A Press inspection of 
the company’s extensive main power station at Brimedown took place 
last Friday, the party subsequently visiting the depót at Edmonton 
and the sub- station at Wood Green, returning on reserved cars to 
Finsbury Park, the terminus of the section opened to the public on 
that day. Several other sectiona are well advanced, and whea these 
are completed communication will be provide i from Nor:h London to 
several districts in Hertfordshire, arrangements for iuter-running 
having be»n entered into with other existing or projected aystems. 


Newoastle.—The compsny’s Bill was finally amonded et the sitting 
of the House of Commons Oommittee last Friday. Olauses 15 and 16 
being struck out, a clause was inserted confirming and giving effect 
to an agreement between the company and the Corporation for the 
running of cars by the company over the Corporation lines and by the 
Corporation cars over the company’s system; and fixing & scale of 
charges and other arrangements for through traffic. The agreement 
itself was inserted in the Bill as a second schedule. A clause was also 
agreed to providing that in the event of the sale of their undertaking 
by the company the arbitrator in determining fair market value shall 
not have regard to aby increase of value directly due in his opinion to 
the exercise by the cumpany of powers conferred by the agreement. 
The Bil] thus amended was reported to the House. 

Torquay.—The Tramways Bill was read a third time in the Houte 
of Lords on Monday. Onthe motion that the Bill be passed, Lord 
Clifford of Ohudleigh moved to insert the following new clause: ‘‘ If 
at any time it be proved that any injury or damage to any mains, 
pipes, or apparatus of the Corporation, or the Torquay Gas Coupas 
shall have resulted from the use of electric current on any of the tram- 
ways authorised by this Bill, nothing in the Bll shall relieve the 
compaoy from liability to make compensation for such injury or 
dam ge. This clause had been allowed by the committee, but had 
been subsequently struck out at the instance of Lord Balfour of 
Burleigh as being contrary to precedent. The committee did not 
desire to establish е precedent, but considered that the circumstances 
of the case justified the clause. Lord Wolverton, as representing the 
Board of Trade, now opposed the motion. Eventually the proposed 
clause was negatived without a division, and the Bill was then passed. 


Ossett,—On Wednesday the Select Oommittee of the House of 
Oommons presided over by Sir Lewis M'Iver considered a Bill to 
confirm, inter alia, a tramway order granted by the Board of Trade 
to the Corporation of Ossett. The Great Northern Riilway Compan 
opposed. It was announced in the course of the proceedings that a 
settlement had been arrived at, and under the circumstances the Bill 
will in due course be considered by the Oommittee on Unopposed Bills. 
It is stated that the effect of the arrangement come to by the parties 
ie that the Corporation of Ossett and the Oorporatioa of Dawebury can 
carry goods on their tramways within their own boroughs, and in the 
сазе of Oasett also into the urban district of Horbury, and in the case 
of Dewabury anywhere within a radius of two miles from Dewsbury 
Town Hall, but subject to these provisions there is to be no carriage 
of goods on the iore i of either Corporation iu competition with 
the Great Northern Railway Company. 
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Wellington (N.Z.).—It is anticipated that the electric trams will 
start running in a few weeks. The fares have been fixed at ld. per 
96 chains, : 
Birmingham.—Representations are to be made to the Corporation 
upon the neoeesity of providing а tram service to Harborne at as early 
& date as possible, as many workers are engaged in that district. 
| Metropolitan District Railway Co. — Тһе directors announce that 
the accounts will, after paying all prior charges, admit of a peyment 
for the six months ended June 20 of & divinend on the 4 per cent. 
guaranteed stock at the rate of 2 per cent. per anpum. 

Brighton.—The Towa Council have decided to discontinue the 
service on the cross route from Seven Dials to Elm. grove. The report 
Medeae committee on the question of revising the fares has been 

г penny stages to be limited, as far as possible, to 14 miles. 

Proposed Light Railway.—The Ripon Rural District Council last 
week received a deputation of ratepayers who were in favour of & light 
railway to Kirkby Malzeard. A fund has been raised towards а pre- 
liminary survey, and the District Oouncil will recommend an engineer 
for the purpose. 

North. Eastern Railway.—It is stated that the company сор. 
template letting e contract for the electrification of the Newcastle and 
South Shields branch. Experiments have been conducted on this 
section for some time past. On the south side of the river the railway 
passes through a very crowded district. 

„„ Dewsbury and Ossett.—Petitions have been lodged in the Private 

Bill Office of the House of Commons on behalf of the Great Northern 
Railway Company praying to be heard, by counsel, against the Dews- 
bury Oorporation ways Order and the Ossett Corporation Tram- 
ways Order, when they reach the committee stage. 

Liverpool Overhead Railway Co.—The accounts of this company 
for the past half-year show an available balance of £10,370. 185. 6d., 
and the directors have resolved to recommend payment of a dividend 
at the rate of 5 per cent. pe aunum on the preference shares, and 14 
per cent. per annum on the ordinary shares. Balance carried forward 
£24,052. 56. 10d., agaiust £3,747. бв. 10d. last year. 

Tiptem.—At Tuesday's meeting of the District Council allusion was 
made to the recent manng at Birmingham between the local autho- 
rities and the company. e terms required by the Dudley Oouncil 
for a lease to the company of the lines within their area, which terms 
the company consider decidedly excessive, appear to be the obstacle in 
the way of Tipton’s requiremente. A meetiug of the Council 
is to be held to-day. 

Reading.—The ports of the track in the busy quarters of the town 
weye laid with basic lava, bonded on а mixture of pitch and oil, to 
prevent noise. The new method proved a success in this respect, but, 
as anticipated by the borough engineer, it lacked durability. Last 
week one of the streets originally constructed on thia principle— Duke- 
street—was relaid, the material used consisting of creosoted wood 
blocks, with edgings of jarrah wood. 

Whickham.—The committees of the Whickham and Blsydon 
Councils met the representatives of the Gateshead and District Tram- 
ways Company, when the question of having the trams extended from 
Dunston to Blaydon was fully discussed. Ultimately the company's 
representative intimeted that until the Local Government Board had 
paseed its Bill to amend the Light Railways Act he was afraid his 
company could not deal with the matter. 

Cardiff.—Owing to inconsistencies in the fare stages, Mr. Arthur 
Ellis, the engineer end: manager, recommends the Corporation to raise 
théfares-all roucd by charging 4d. stages, with a minimum of two 
ме for Id. He works it out on the basis of 1,100 yards for 3d. and 
2, yards for 1d. The minimum of 1d. is introduced because 
4d. fares for one stage would fill the trams for short distances to the 
exclusion of the more profitable through passenger. 

Leith.—In view of the advanced stage now reached by the tram. 
ways provisional order, under which the Town Oouncil propose to 
acquire amd reconstruct the present horse tramway system, the Tram- 
ways Committee have appointe і a sub-committee to make enquiries 
regarding all systems of traction. It is expected that the sub com- 
mittee will report to the Tramways Committee early in September. A 
visit has beon. paid to Perth to inspect the new petrol tramway car of 
the Corporation. 

Vietoria.—At a recent meeting of the Executive Council, states the 
N. S. W. Railway Budget, the necessary Order in Council giving per- 
mission to instal an electric system of tramways for Essendon and 
Flemington was issued. Apparently the undertaking is to be con- 
ducted by private enterprise, as а plébiscite of the ratepayers is to be 
taken, the Electric Light and Lower Act, 1901, providing that no 
municipality shall transfer any such powers until а poll shell have 
been taken in order to ascertain whether or not the ratepayers desire 
to forbid the proposed transfer. 

Tauuton.—The borough surveyor having reported that the founda- 
tion of the tramway company’s track was їп a bad condition, the 
company, though not prepared to lay wood blocks, offered (a) to lay, 
as an experiment, 50 y with granite setts in the centre and margins 
of the track ; or (^) they would oonsider the question of laying wood 
blocks if the Oouncil would pay the difference between the cost of 
wood blocks and panite setts, and give the directors a price for the 
annual upkeep of the track. Eventually the Council decided to ask 
the company to try granite blocks in Station-road. 

Read Widening.—The Metropolitan Borough Oouncils’ Association 
have passed the following resolution, which has been forwarded to the 
various councils: ''That when a widening becomes necessary solely by 
reason of the construction or reconstruction of the tramways, the 
expense should be entirely borne by the London County Oouncil out 
of the tramway account. When an improvement is urgently required, 
irrespective of tramways, the contribution of the local authority should 
vary according to the importanee of the improvement to the borough, 


apart from the tramway traffic.” The circular has been accorded а 
somewhat mixed reception. 


Huddersfield.—The Town Oouncil have approved an agrecmen$ 


with the London end North - Western and the Lancashire snd Yorkshire 
Railway Companies with reference to the laying of a tramway in the 


(without allowing anything for depreciation) of £2,406. 108. 2d. 6 
receipts were equal to 9:950. per car mile, as oompa 


ard at Hillhouse. The accounts for the three months ending 
showed the receipts to be 217.417. 5°. 8d., giving a surplus 


red with 9:81d, 
last year. For the month of Jane the traffic receipts totalled 25,509, 


with average receipts of 94d. per mile, showing а slight d«c.euse over 
the corresponding 
holidays were included. 


riod of last year, when, however, the Whitsun 


and Blackpool Light Railway Co.—The Light Вай. 


Gerstang 
way Commissioners held an enquiry at Preston on Monday into the 
application of the соору for an extension of the order authorisng 
t ) 


e construction of a light railway from Blackpool to Catterall. It 


was stated on behalf of the promoters that sufficient capital would now 
be forthcoming, and it was asked that the nome should be changed to 
the Blackpool and "e Light Railway, to distinguish it from the 
Gars 

monthe. 
pany should cross underneath а new road, on the ground that a level 
orossing would be dangerous, was dismissed. 


and Knot End Riilway. The order was extended for 18 
Au application by the Blackpool Corporation that the com- 


New York Uaderground Railway.—The new underground rapid 


transit tunnel in New York. connectiog the lowe: part of Manhattan 


Island with the northern distii us of New York City, has been?com- 


pleted, and it is expected that traios will begin ти зп ng by Sept. 1. The 
railway is a four-track one, and extends a diet«nce of about 12 miles. 
Express trains will be1ua et tbe rate of 30 miles an hour. Work wos 
begun on the tuunel on March 24, 1900, the price paid by the city for 
the tunnel being £7,000,000. А special feature of the subway is that 
each station will be distioguished from the othera by a seperate com 
bination of colouis, thus permitting those who habitually use tbe 
в to recognise their station immediately. 


It is estimated that in 

e rueh-hours of the mornings вод evenings the railway will be able 
to transport 40,000 pereors an hour. 

Hertfordshire Light Railways.—The Herts County Council have 
empowered the Highways Oommittee to open negotiations with the 
Urban District Oouncil of Watford, assuming the Watford Tramways 
Company allow their powers to lapse on Aug. 17, 1904, as to the 
extension of the Bushey L'ght Reilway into the town of Watford. 


The committee were directed to enter into negotiations with the Urban 


Distriot Council of Oheshunt for an agreement enabling the Coun 
Council to construct the permanent way of the Cheshunt Light Rail. 
way with reasonable widenings. The seal was affixed to an agreement 
with the Metropolitan Electric Tramways, Limited, on the lines of the 
Cheshunt agreement, for the constraction of the Barnet Light Railway, 
and the committee were empowered to take the necessary steps to 

uire the lands required for widening the main road at Barnet, along 
which the above light railway will pass. 

Ilford.—The tramway returns for the period March 14, 1903 to 
March 51, 1904, the first year of workiog, give the followirg par- 
ticulara: population, 52,000; sysiem and gauge, overbe id кыс 
Aft 84in.; length of single track, 104 miles; total capit-l expended, 
£132,874. Зе. 1ld ; revenue, пао revenue £22 587. 17е. 1d., other 
sources £620. Os. 8d. ; costs, operating £135,566..1s. 3d., per cent. to 


revenue 60; interest on loan cipi’al, $5,545. 4s. 41. ; gross profit before 


providing for interest, depreciation, or sinking fund, £9,649. 168. 6d.; 
amount provided for depreciation ог sinkirg fund, £2,291. Oa. 6d. ; 
surplus, £4,570. 178. 9d. (£557 being relunded by the lighting d 

ment for iuterest and sinking fand on machinery p»id for oat of the 
tramways loan); car miles run 577,034, passengers canied 5,274,095, 
passengers per саг. mile 9°14, times population саг; ied 101, revenue per 
car mile 9'584., revenue per passenger 1 02d., cost per passenger *61d., 
units per car mile ‘99 ; units consumed 585,041 (les 10,800 us:d on 
water-cart), power costs 1°54d., traffic costs 3°35d., maintenance and 
renewals 48d., management expenses 29d., total operatiug costs 5:64d, 


Halifax.—Some weeks sgo a meeting of the representatives of thé 
District Councils of Soyland, Sowerby, Rishworth, and Barkisland . 
was held with the object of induciog the Corporation to extend thtir 
tram service. At subsequent meetings a scheme was prepared, end 
arrangements mide for an interview with tbe Tramways Committee, 
This took place on Thursday of last wcek. The necds of the districts 
and the advisab lity of providing better access to the locality were laid 
before the committee. Emphasis was laid on the fact that the Oor- 
poration had had the powers for nearly five years, and if not taken 
advantage of these powers would lapse, and thus would open the possi- 
bility of another authority obtaining them. The distance over which 
they were anxious lines should be laid was about three miles, and 
extended from a present terminus at Jerry-lane, Sowerby Bridge, to 
Slitberoe Bridge, Rishworth. Along the line of route there was a 
populatiou to be served amounting to about 8,000." The deputation 
considered there was every possibility of it being a psying venture. 
The omnibuses had paid when run to Halifax, and the district was 
also an exceedingly picturesque one, and would prove an exoellent 
holiday route. It is understood that the Tramways Committee, prior 
to giving а definite reply to the deputation, will inspect the proposed 
route at an early date. ö 

London County Council — The Highways Committee submitted 
a proposal that £4,960 be voted for top-covered саге. The Parlia- 
mentary Committee submitted а recommendation that £6,500 be 
to the London, Camberwell, and Dalwich Tramway Company for their 
undertaking, as arranged before the House of Lords’ Committee. It 
was further proposed that £1,000 be expended on the repair of this 
track. In reply to the invitation from the New York Rapid · Tranait 
Railroad for а representative to attend the openibg ceremony in 
September, it is proposed that Mr. J. Allen Baker, the chairman o 
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the Highways Committee, represent the Council, Approval was 
to the plan submitted by the City and South London 
Sanction 
was asked to the expenditure of £58,800 for paving works and the 
construotion of a further portion of the tramway in connection with 
the system nnder Kingsway and Aldwych. The receipts for the week 
ed £14,710 against £10,675 last year; and for 


recommend 
Railway Oompany for a station to be erected at Euston. 


ending 16th inst. to 
the period from April 1 they amounted to £185,758 against £152,641. 


Burnley.—The Corporation tramway accouuts to March 31 show 
for the Darwen section a gross profit of £2,825. bs. 3d., but after 
making provision for interest on loans, repayment of principal, and 


sinking fund, amounting to £3,638. 17s. 11d., a net loss is shown of 


£813. 12s. 84., as compared with a net loss for the previous year of 


£1,109. 5s. 2d. This is allowing £900 for depreciation, apart from 
which there would have been a small profit, The traffic receipts for 


the year on this section have been £10,664, as compared with £10,743 
last year, showing a reduction of £79, attributable to the depression 
The revenue account for the 


in tke cotton and other trades. 
Hoddlesden eection shows, after debiting £150 for depreciation, a 
groes profit of £82. 7s. 1d., but after making provision for interest on 
loans and sinking fund instalments, a net loss of £672. This loss is 
reduced by the sum of £350 due from guarantors, leaving the net loss 
at £322, as compared with a net loss for the previous year of £441. 
The total amount now standing to the debit of tramways net revenue 
account is £2,949. The total number of miles run and the average 


traffic receipts per car mile are as follows: Darwen section, 221,613 


miles ; traffic receipts, 11:5884d. ; Hoddlesden section, 31,732 miles ; 
traffic receipts, 12:6892d., as compsred with year ended March 51, 
1903—Darwen section, 222,329 miles; traffic receipts, 11:5978d. ; 
Hoddlesden section, 31,951 miles; traftic receipts, 11:61744. 

Rochdale.—The Board of Trade inspection of the Mellor-street 
route took place last week, preparatory to its being used for traffic 
from Norden to the town hell Major Druitt (the р) апа 
a of councillors and officials, including Mr. О. О. Atchison 
(borough electrical engineer) and Mr. J. S. D. Moffett (tramways 
manager) made the journey in а single-decker combiuation car, which 
ran through from the Esplanade to Spotlend Bridge in quick time and 
without the slightest mishap, the car running very smoothly. On the 
return journey a halt was made at the car-shed at Bridgefold to enable 
Msjor Druitt to have a look over the premisee, with the appearance 
and arrangement of which he expreesed warm satisfaction, The car 
containing the y returned to the Esplanade at 10.15, exactly 19 
minutes after leaving for the outward journey. Mejor Druitt was well 
satisfied with the short trip, and gave the Corporation power to run at 
12 miles an hour over the new section, and to use it for traffic 
immediately. A fortnight ago he sanctioned running at the rate of 12 
miles an houralong the Esplanade, these being the only leugths on 
the Oorporation lines where that psoe is allowed. On the other 
sections the pace varies from eight to ten miles an hour. The relaying 
of the lines at the bottom of Drake-street is now practically finished. 
So far as track is concerned the circular route is now completed. The 
road on the Butts side of the river covering has to be raised and men 
were started on that work on Thursday morning of last week. On 
the Manchester-road single lines have been laid as far as Brimrod-lane, 
and double track has been put down to a point opposite Oheltenham- 
street, When the work around the river covering is absolutely 
completed, men will be concentrated on the reconstruction of the 
Manchester-road section as far ae the Windmill Inn at Sudden. 

Spen Valley.—The Yorkshire (Woollen District) Tramways, 
Limited, on Saturday issued the following notice: ‘‘ Owing to the 
impossibility of coming to а satisfactory agreement with the Heck- 
mondwike Urban District Council for the supply of power, the com- 

any find it impossible to maintain the present service ranning throvgh 
the Heckmondwike district.” Before the company commenced opera- 
tions an agreement had been entered into with the Heckmondwike 
Oouncil, under which the latter were to supply for use within the 
townsbip а minimum quantity of current to the company per year at a 
stipulated price per unit, providing that more current was not required 
at once than could be produced by a plant of a certain kilowatt 
capacity. Almost as soon аз the cars commenced running it was found 
that the demand greatly exceeded the capacity of the plant. Under 
the agreement the Oouncil were to be paid an additional £12. 10s. per 
annum for each extra kilowatt required to meet the maximum demand of 
the company. Finding that the latter wereunwilling to comply with this 
arrangement, the Oouncil restricted the supply to very little beyond the 
quantity they were called upon to provide at any one time. The result 
was a frequent stoppage of cars and a dislocation of the service. 
Ultimately the Council sgreed that they would accept a smaller sum 
than £12. 10e. per kilowatt, and a full service was resumed on the 
шше that whatever extra quum: was agreed upon sub- 
sequently had to be retrospective. The company, whose contention 
is that they are called upon to pay an unreasonably high price per 
unit, and that the lerger plant can be utilised by the Council for 
other purposes, appealed to the Board of Trade, but the reply was 
that they could not interfere with the agreement the parties had 
elready come to. The Council express a desire to deal with the 
company in s conciliatory spirit, and have recently had a further 
conference with their representatives, but it is stated that the amount 
offered by the directors in lieu of the £12. 10s. per annum per kilowatt 
is utterly inadequate. 

Bury.—On Tuesday of last week a trial trip was taken on the Man- 
chester-road section, and was highly successful. The car was driven 
by Mr. ti in the tramways manager, and the party included the 

or, members of the Tramways Oommittee, and other councillors, 
aad Mr. 8. J. Watson, the borough electrical engineer, The whole ot 
the section to the borough boundary was traversed, and the journey 
outward and inward was performed without a hitch, a special feature 
being the smoothness with which the car ran and took the points. On 
the following morning Mejor Druitt, of the Board of Trade, inspected 


the section. A car, containing the inspector, members of the Оогрога- 
tion, and officials, again ed over the whole of the route, the 
result being very satisfactory. Immediately after the inspection was 
concluded, a 10 minutes’ service was commenced from Limefield to the 
Unsworth boundary at Whitefield. The fares on the Manchester-road 
section have been fixed as follows: from the parish church to the 
Cemetery Hotel, 1д.; Oemetery Hotel to the Uneworth boundary, Id.; 
paan church to Blackford Bridge, 14d.; perish church to Unsworth 

andary, 2d. Mejor Druitt fixed the speeds as follows: Market-place 
and Market-street, eight miles; Knowsley-street, 12 miles; and . 
chester-road, 14 miles an hour; four miles an hour round curves, An 
effort is beiug made to get the Bolton-road sections of the trams opened 
by Bank Holiday. Following on the reception of the referee's award 
iu the arbitration proceedings between the local authorities and the 
tramway compsny, a conference of the authorities interested was held. 
At the same time that Mr. More, the valuer for the authorities, sub- 
mitted his valuation of the undertaking, he aleo sent a sealed ра 
containing an apportionment of the amount which each authority 
would have to pay if his valuation were accepted by the arbitrator. 
The apportionments were made on the principle of the car mileage run 
in each district, and are without regard to the sum which may be 
obtained for the rails, cars, engines, дербіз, etc. When these are sold 
off, the amount will be deducted pr» rata to the amount paid by each 
authority. As Mr. More's valpation was not accepted, the packet was 
not opened, and it was decided to return it to him in order that he 
may alter it in accord»nce with the amount of the award. 


PROVISIONAL PATENTS, 1904. 


JuLY 18. 

15939. Improvements in incandescent electric lampe. Mar 
Sommer, 56, Ludgate-hill, London. 

15049. Improvements in alternating-current electric meters. 
Union E'ektricitàts-Gesellschaft, 85, Oannon-street, London. 
(Date applied for under Patents Act, 1901, July 18, 1908, 
being dace of application in Germany.) (Complete specifica- 
tion.) 

15958, An electrode for electrical accumulators. Karl Ludwig 
Berg, 18, Buckivghsm-street, Strand, London. (Date 
applied for under ratents Act, 1901, July 18, 1905. being 
date of spplication iu Sweden.) (Complete specification. ) 

JULY 19. 

15981. Improvemonts in telephone directories. Myron George 
Brownell, 52, Ohancery-lane, London. (Complete specifica- 
tion. ) 

16026. Improvements in vapour electric apparatus. Edgar 
Alfred Carolan, 83, Canuon.street, London. (The General 
Electric Company, United States.) 

JuLv 20. 

16038. Improved telephone system. Bertil Brander, 5, Prinz 
Heinrich-strasse, Karlshorst bei Berlin, Germany. 

16059. Improvements in apparatus for the generation of oloo- 
tricity, primarily designed for tho electric lighting of 
trains. Thomas William Stainer Hutchins, 17, St. Ann's- 
square, Manchester. 

16068. Improvements in connection with electric safety fuses. 
Joseph John Smith, 6, Finkle-street, Stockton-on-Tees. 

16108. Improvements in alternating-current oleotrio motors. 
The British Thomson-Houston Company, Limited, 85, Oannon- 
street, London. (The General Electric Company, United 
States.) 

10109. Improvements in reverse electric current switches or 

cirouit breakers. The British Thomson-Houston Com- 

ny, Limited, 83, Oannon-street, London. (The General 
lectric Company, United States.) 

10110. Improvements in and relating to electromagnetic 

mechanism. The British Thomson-Houston Company, 

Limited, 83, Oannon-street, London. (The General Electric 

Company, United States.) 

16113. Au improved method of treating incandescent lamp 
filaments to increase their density and also the 
density of the carbon deposited upon them during 
the flashing process. Louisa Calvert and William Arthur 
Snape, 178, Fleet-street, London. 

JULY 21. 

16155. An improved method of economising space over the 
third or “live rail” on electric railways. Henry. 
Curwen, 32, Sidney-grove, Newcastle-on-Tyne, ` | | 

16166. Improvements in surface-contact systems for electric 
tramways and the like. Thomas Meredith Trumble and 
Joseph Patrick Trumble, 5, Budge-row, OCannon.street, 
London. 

16171. A shield or guard for the prevention of injury to 
workmen and others by accidental contact with 
exposed live rails or ourrent distributors on eleo- 
trio railroads and the like. John Thomas McCoy, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 
lane, London. 

16179. Improvements in electrical transformers. John Sedg- 
wick Peck and Charies Le Geyt Fortescue, The Westing. 
house Patent Bureau, Westinghouse-buildings, Norfolk- 
street, Strand, London. (Date applied for under Patenta Act, 
1901, Aug. 8, 1903, being date of application in United 
States.) (Complete specification.) 


THE ELECTRICAL ENGINEER, JULY 29, 1904. 


149 


16161. An improved electric candle nozzle. Frederick Thomas, 
189, Drummond.street, Hampstead-road, London. 


extraction of zinc by means of the same. 
Edelmann and Nila Wallin, 37, Eesex- street, Strand, 
London. (Date applied for under Pateate Act, 1901, 
July 23, 1903, being date of application in Germany.) 
(Complete apecification. ) 

16210. Improvements in electrical winding and switching 
mechanism. Edward Du Bois, Norfolk House, Norfolk- 
street, Strand, London. (Oomplete specification. ) 


JULY 22, 

16241. Improvements in or connected with electric arc lamps. 
James Brock ie, 55, Chancery-lane, London. 

10942. Improvements in electric lights. Heinrich Beck, 216, 
Friedrichstrasse, Berlin, S. W., Germany.) (Date applied 
for under Patents Act, 1901, July 24, 1908, being date of 
application in Germany. ) (Complete specification, ) 

16256, Improvements in systems of electrical distribution. 
Ezechiel Weintraub, 83, Cannon-street, London. (Date 
applied tor nnder Patents Act, 1901, J aly 25, 1905, being 
0 = applicaticn in United States.) (Complete specifica- 

on 

16257. Improvements in systems of electrical distribution. 
Ezechiel Weintraub, 85, Oannon-street, London. (Date applied 
for under Patents Act, 1901, July 25, 1903, being daw of 
application in United States. ) (Complete specification. 

16858. Improvements in transfo the energy of electric 
currents, Ezechiel Weintraub, 85, Cannon - street, London. 
(Date applied for under Patents Act, 1905, July 25, 1903, 
being date of application in United States. ) (Complete 
specitication. ) 

10900. Improvements in electrical controllers. The British 
Thomeon-Honston Oompapy, Limited, 85, Cannon.street, 
London. (The General Electric Company, United States.) 

16961. Improvements in apparatus for electrically heating 
liquids. The British Thomson- Houston Company, Limited, 
85, Osnnon.street, London. (The General Kleotric Com- 
pany, United States.) 

10267. Deposition of sine or other metals by means of eloo- 
trieity. Frederick William Gauntlett, Tower Royal, 
Cannon-street, London. 


JuLY 23, 

16811. Improvements in electrical signalling apparatus for 
railways.: William Andrews, Frederick PAlloock, and 
William Keyworth, 111, Hatton-garden, London. 

16312. Improvements in or relating to the detection of eleo- 
trical oscillations. Louis Heathcote Walter and James 
Alfred Ewing, 111, Hatton-garden, London. 

16824. Improvements in galvanio elements or batteries, 
Simon Gerardus Visker and Philip Cohen Kaz, 77, Ohancery- 
lane, London. 


10396. Improved apparatus for use in the teaching of electric, 
telegraphic, and other signalling by means of the 
Morse or other similar codes. William McDonald, 53, 
Ohancery-lane, London. 

16340. Improvements in and relating to electric couplings 
William Ohater Les, 323, High Holborn, London. 

16840. Improvements in or relating to selective electric 
switches, Isidore Bernard Birnbaum and Francis George 
Bell, 322, High Holborn, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Aug. 11, 1904. 


1903. 
18070. Electric tramcars. Lycett and Oonaty. 
16868. Portable electric accumulators. 
Richardson. 
17179. Electric railway systems and apparatus for use 
therein. Lake. (Morgen Electric Machine Oompany.) 
17307. Dynamo - electric machines. Dutton and Sandycroft 
Foundry Company, Limited. 
17003. Reversing mechanism for dynamos. Manley. 
18121. Enclosed or open electric arc lamps. Mensing. 
19948. Alternating-ourrent induction motors. Hunt and Sandy- 
croft Foundry Oompany, Limited 
21748. Shipe’ telegraphs. Watters. 
1904, 

4663. Means for rupturing electric oirouits. Thomas. (Date 
applied for under International Convention, June 27, 1903.) 

40634. Means for rupturing electric circuits. Thomas. (Date 

plied for under International Convention, June 27, 1903.) 
(Date Veg for under Patents Rule 9, Feb. 25, 1904. ) 

5106. Method receiving electrical vibrations utilising 
ipti ы cells. Thompson. (Gesellechaft fiir drahtlose 
Telegraphie m.-b.-H.) 

1586. Electric telegraphy. Kitsee. 

$444. Satety devices for electric railways. Gibbs. 

19439. Electric fire-alarm and the like signalling apparatus. 
Hubber and Higgs. 


Ramsbottom and 


19449, Small motor for alternating electric current. 


Reiss 
and Klemm. 

19794. Electric drills. Dantley. 

13758. Portable electric lamps. Hubbell. 
under Internations] Convention, July 2, 

13908. Means for вее electric aros ава alternating 


ourrents, also applicable for restifying alternating 
currents. Weintraub, (Date SPplied for under Inter. 


national Convention, June 20, 1 


13933. Electric storage battery separators. Boult. (Dodge.) 


е applied for 
) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. Amid, Last prios 
Commereial and Industrial.— £ 8 
АШапое Electrical Oo., 5 per cent. Cum. Pref., но 1-70,000 1 II 
Aron Electricity Meter p.c. Cum. Pref. Shares, 1 i it l us sid 
British Insulated and Helsby Cables, Ord., 1-100,000 . 5 .. n 
6 per cent. Cum. Pref., 1- 2. SA VASE E RETE ‘a 91.18. 
t. Mortgage Debentures .............. 100 .. 101. 
British ' Thomsou-Houston Co., 44 per cent 1st Mort. Deb. 
27 ы rc aU Pe 8 100 .. 101-103 
use Elec. and Manur., 6 per cent. Pref. 
d 001-375,000 Er 85 ux 
—— 4 per cent. Mortgage Debenture ure Stock .......... „КЁ sa 
Brush Electrical кошы, Nos. 1-106,731 .. 2 .. 1 
—— Non. Cum., 6 per cent. Рге!..................... 2 .. Чч 
— — 44 per cent. 1s оне о FF 100 
— 4) cent. 2nd Do bonture Stock .............. 100 .. 71-76 
Callender’s e, Debentures .......................... 100 .. 101-105 
5 per t. Pref. €e€09*9090950900€0090209*?*90909009200€00900900005009€29€0 8 өө nitty 
— e cent. FTC „„ „ „ ьо oe 
Crom and 2. ЕЕС РИН РОК АЧАК ОРЕКЕ 5 — 14-2 
вое оос шше 5 ï 88.81 ——— wo „ 94-97 
Swan “А” Shares, 1-99,251 .......... 25 
— s ‘A Shares, 01-017, 139 662959 5 2 „ 66 5 m ti » 
6 per cent. Dobont ure. 100 .. 78-82 
4 per cent, Deb, Stock, Red. .................... 100 .. 77.82 
Blectric ; ted, Мов. 1 to 112,100 ........ 2. MN 
7 per cent. Cum ve РГӨ... AA 2 . 
4 per cent. Perp. lst Mort. Doo 100 .. 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-96 
General ше Compeny poe cont, Uum. Peet . 10 .. 9-94 
WT n2 ae merge Ween c 1 uar 
e Ao 8 ann ee е 
l— 44 рег cent. PME *«e09000009000900000900900090 b ео 5h 
per cent. Debentures ........................ 100 .. 107. 
India Ri Rubber, Gutta s Percha, a and 1elegraph Works ...... 10 . 184-19; 
——— 4 per "cent. Ребешагев.......................... 100 .. 105 
Parker, Thos., Limited, Ordinary .................. ee 10 — 10-10 
Telegraph Construction and tenanoe........ ee ee eee 2 .. 
—— D per cent. J sios sse oe ea aa we 100 .. 99-102 
Eleetrie Lighting and Supply. 
Blackheath & Greenwich District Ordin per 101 a00 l 3 
cent. Deb. Stk. Certe., Bed. and . 10 . 100155 
Bournemouth and Poole, Ordinary ...................... 10 . ora 
— (4 per cent. Cum. Pref., 7,501-15,000 ............ 10 . 
——— per cent. Cum. Seco Second Bref., 15,001-22,500 . 10 .. 12 
per cent. Debenture Stock, Re. 100 . . 
seda! Dabeniare soo t and Power Oo., 44 per cent. 
benture Stock, R) 100 .. 100-103 
p PER b „ ord 
— t. Prete rene 5 — 1041 
Calcutta soie Бы Oorp., Ordinary, Nos. I-40, 000 5 . odd 
Cam Electric Supply pany, Ltd. 8 . 1211 
сана сна pi Man . 1000 Deb. Stock 100 ra 
Ов. U "e00206509000076009*990€090 LE 
— н. cent. Cum. Pref. ......................., 8 * 
— ty Undertaking,” 44 p.c. Cum. Pref., 1-40, 00 5 .. 
—— 4 per cent. Debenture 8 Red. (Prov. Oerta.).. 100 =æ 104 
Chelsea Electricity Supply ........ccccccccccccccccccces А =æ 104.100 
с? cent. De багез.............. 000292 #4 +о 00 10 Г] 111 
——— 6 per cent. Cumulative Ргеќ..................... 10 „ 1710 
—— 6 per — Dobent ure Sto ................... . 100 . 190-126 
per cent. 2nd Deb. Stk. Prov. ee eS): 100 . 102-16 
County c ot don Electric Supply, e 10 11 
——— 6 per cont. Cum. Pre... 10 . . 
—— 44 per cent. Debentures Prov. Certa. Aj Rd. 100 .. 100-105 
Bdmundsons’ Electricity ndis б „ 6-64 
——— 6 per cent. Cum. Pref. .,.............. КЛР 5. ors 
— cent. First Mort. Db. 4 2 100 . 104-107 
Bloctric Lt. & Tracta. Oo. of Ata LÀ. үрен 5- i3) 
— 5 тсе Bu ANC Hed J ib. 600... с 
Nos. eesece [1 
ove Ell 1 bed 1 MEO) 7: e@eseeeee оо ve ae inh tos 
еса —. ae ees Ф, • еә 
dem Lt. Led., Ом, 1.000 6 С it 
tabridge and arp ——— = 102-106 
Edit ee and Ре. 10 9104 
Electric, €e€9*099092500909094996009000999009000090 же». 14-12 
——— 6 por Cont. Pre B ee neo € 23 
— — 4 per cent. lst Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinary ............. eese 2 10 108110 
44 per cent. 56 Stock 100 . 
— 34 per cent. Mortgage Debenture, Bed. .......... 100 . 96-99 
Исі ух n- Tyue Hlectric BupDly, 5 р - ш 
Notting Hill Rlectric J РАНЕЕ А 10. 154-1 
per cent. First Mort. Debs Nos. 1-500 (Reg.) . 100 100- 
Oxford Electric, „ 1-96 апа 1. 1,810 Б a 51 
—— 4 per cent. Debentare Stock 1 da e pues с: 100 .. -100 
Royal Electrical Com of Montrea. % per cen 
Shares Mortgage — CC ²˙ КЕЕ 100-105 


Smithfield Markets dio Fun Bu; Lied., Org., 1-12,000.. 6 
oent. W в 100 


Zou Ordinary 
dt. James's and cont, Pret , Ordinary, 101-80,080 .. 


*999099002999900990280€060 


— COSC %%% %% %%% %%% %%% оо „% „„b) % „ „„ OF 0 


Ordinary, 8-30.07 .......... 


—— 34 per oen 
Urban Electric ЕУ Den Ordinary, 8-30,007 .......... 
——— per cent. t. Cumulative Preference, 50,001-80,000 


€996e60094u29090609€9009 88 0 9 6 9 Q6 QD QD QD «S 


Westminster, Ordinary . 


б 
5 
100 
b 
b 
6 
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Name. gne Last peice, Nome. Amount Last price 
Elevtrie Rallways.— в в i 4 
i Cork Mloctric Tramways and Lighting Oo. Ordinary. n - i 
London Ordinary оо оо 9 9 66 os noas as es оо am mo оо GD ео 1 e 89.91 — per cen ‚ Cum, Pref. — oo as 69 e Ow as OF ac as во as e А 

КАНЫ 4 per cent. Pref. 0008 08 оваз ов овоо 025858 08 ов оо те 1 =» 102-104 — 4 cent. Debentures ....................-- ao =o 100 - 101-102 
— 95 ? deferred)... 100 oe 79-81 ра U Tram ways (1896), Ord., Nos. 1-60, as as ue 10 = 15$ 
— — 4 po. Deb. Btook (Pro . Borip Oerte., fully paid).. 100 . 109-104 . — per cent. Pref., Nos. within 1 —— es 10 op 16 

City and Soath London e 100 = 47-49 —— Bj per cent. Mort. Debs., I-3, 000, Red. 100 . — 9497 
per cent, Debenture So...... 100 e 106-109 Imperial ways Ordinary.. / all еә 18-19 
—_ per cent. Pref. Stock '91 6 „ „%%% „%% % %% „%%% %%%ũ/ꝗ 100 e 125-126 6 per cent. Cum. Fre.... all — 14-1 
— 99 ry) ry) „ „ 06% % % % % % %% % KR. осо оо оо 00 es 190-123 44 per cent. Deb Stock 66 6 „% „%%% % % „ „ % „„ % „„ 6% „66 %%%e—̃f 100 =) 108-1) 
— 9 е эз 0 6256565592555 со оо ое оо ое во 115-122 Isle of Thanet Electric Tram s and Lighting, b per cent. 

Liverpool Overhead брег сеп), ... . ...... 10 . 10104 Cum. Pref. , Nos. 50,001-60,000 ooo б = 4 
= Ordinary, 1 JJ Qd TIE" 10 = 101 ү por osni: Debenture took... reri 109 эе an 
— — 4 per cent. Mortgage Debentures, Red., 1-1,700.. — . . Kidderminster and District Lighting and Traction, Pret... = 

and City, Ordinary . . 100 89-92 London United .(1901),6 per cent. Cum. Pref. ........ 10 = 101104 

тс ee reet a e ene EET M о 

cem po an с rams. Е aD 

M асе таа s. Р i naai eget. Oum, Frel., 800, 01-5 10,01 ~... 12 1 

O- ° ооооовоо оо оо FEES CHESTS 2S се оо ое = F н ew Gene: Traction Ordinary 662 26 6 6 „%%% „ „„ „ „ „ ne Os e 
e ent 6 per cent. Debenture Stock, 1888.... 100 ез 137-141 —— 6 per cent. Cum. Pref. v-09000€60280000€0€99260*97002500902» $ D M 

Blackpoo! and Fleetwood Tramroad 6 6 266 „%%% „%%% „% % „ 6 06% оа 10 as 138-134 — § per cent. M Debentures 1-1, 718 (Regd.). 00 эш 88-93 

Вааде pipe bey бегу коди 000 9000000000 8 ә 1 Оаа, — ало E way, Ordinary оо 6 6 „ 66 0 10 ox 12-184 
— I r °ў 2 e е — per cents. €99090990000009090900999000€9 10 e E 
—— ч per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 .. 1 Perth Deo. NM. 5 per cent. 1 Mort. Deb. Stk. 100 — Bite 

British Columbia Electric Railway Oo., Ord. Def. ........ 100 .. 100-105 Potteries Blectrio Traction, 20,001-40, eris M. 8-9 
— Pre "TP осоо ороооосаво оо оао 6 6 „„ оооо оо 10 oe 99.102 — — D per cent. Cum. Pref., 1- a ab 0 © QE. M 5 Qo PE 9-10 
— — Non. Cum. 6 per t. Pref. ооз % % %% „ „ „ оо oe 10-1 — 44 per cent. Debenture 8 овоооооооооооо оо ое em 101-104 

ay percent. 1st Mt. Debs.. Nos. 1-6.850, of £40 each 40 .. 103-1 D. o. South Lancashire Eleotrio Traction and Power Oompeny— 
ai per cent. Vancouver Power Deb. ..... ТРЕТ 100 97-100 ——— £950,000 Ordinary .......... ae no =o s ao mo mo o m MS 1 
British В\өсиңо мо! оч. LERO & 60,001-90,000.. 10 = 10 115 — £101,132 6 per cent. Preference aos. a mw 1 1 
r oon M. е пооооо оооооооо о о =» — ° ep @ e e 
b Der gent. Perpetual DebentureSbock.......... 100 — 16119 | £586,095 44 per conb, Debeature Воск 100р.о... 100р.е, 
Buenos Ayres and Belgrano Tram., Ота 1100,00....... 5 6881 - Telephones.— 
т cen e е е 6 % „ „„ % „„ 6 „„ се - РА 
"p 6 Der cent. Om. Pt., 1.27,500 ee %% % %% „%% „%%% „ 6 2 5 emm d Nationa Telephone, Preferred 100 [ 106-108 
— 5 per cent. Deb. Stock, Re... 100 еэ 105- ——À — Deferred Stock 96006099 9 9 00 со GD OF OF оо 9-0 э-э ьо GO о HO em 88-91 
Prov. Cert., all pad 2.100 „ 101-104 6 per cent. Cum. uat iuum е Waa. 12-14 
Cape Electric Tramways ‚Мов. 1-480,000.................. P 14-2 ——— 6 per cent. Cum. Second 9" 99 (e ою no сю эе сю ow @ 10 - 11315 
City of Birmingham Tramways, 5 per cont, Cam. Fret, ee es ays b per cent. Noa, Cum. Third Pre. = 95 
— 4 per cent. let Mortgage eb. 1-3,000 (1917) о. ев 100 es -101 — 5 per cent. Deb. Stock, Red, ео «e тю тю со @ то GO ее 100 P 5 
Colombo Electric Tramways and Lighting, 5 per cent. 1st ——— 4 рег cent. Deb. Stock, Ned. 100 . 105.106 
Mortgage Debenture Stock, Bed. .................... 100 .. 100-105 Oriental Telephone and Blecteic Company... -——-— 1 . 1516-1116 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for | Increase or абма. Accounts for past year. 
week decrease, ches — м. rts | Cost 
Line, 2 — | | per 
| | Current | Total | Pa Oar miles | Pus | One Ине ine 
à ; re 1 ota ssengers ar miles As- | le of | mile. 
Ending 1904 | 1905 | Week, year. 1904 | 1905. Ending receipts! carried, run, в'пдег mile, | track. | 
еа me 23 | 1 m 1 597 273 2 232h m | 19 * м i " p 299 ns | 79 3 ЕЕЕ: 7 ў 
deen Corporation uly : , *1 + 2,292 ay ‚099, ‚641 |098 |1502, 1,970 | 61 

r „ N 30| 391+ 1| — 8 | 8 | Sept. 25 12,505 | 2,979,276 | 290,099 |100 |1034| 1,560 | 47 

Barking Corporation „ B| — | — | — | | » - - - -|-| =|- 

Birkennead Corporation ...... „ 21| 1,855 | 1,156 T 200 + 206 | — — — — — | — — — 

Birmingham Tram ways „ 25 5,494 5,21 |+ 253 410,290 64 64 — — — — — — — * 

Corporation ......| ,, 15 1,087 871 | + 216 + 1,5'0 24 24 March 259 40,964 7,234,106 826,558 136 |11:87| 1,705 7° 

C " a| 1.850 | 1,813 4 15“ $ 1070 | 174 | 174) „ 31 211.168 616911 | 784,43 12 |108 w | — ^ 

Blackpool-Fleet wood Trams. „ 25 1,470 1.2911 + 79 — 265 164 16; Dec. 31 50,925 2,049,677 | 584,989 |362 | 12:68, 1,952 65:99 

Bolton Corporation .......... „ 24| 2.914 2.048 — 33 | 58 38 |March3lg 85,704 | 17,761,605 | 1,896,247 |115 | 10°75 | 5,450 5:87 

Bournemouth Corporatlon....| ,, 20 1,166 | 1,022 + 133, + 1,099 | 104 104 — — -- — | = — A 

Bradford Corporation ........ „ 16 5,211 | 4,078 71.135 --12,449 77 41 -- — — — — — | — с=з 

Brighton Corporation ........ „ 24 1,1*8 960 | + 208 + 95081 74 64 „ Olle — 10,452,508 | 1,051,928 100 |1010| — - 

Bristol Tramways Company ..| ,, 22 5,430 5,581 | — 151 — 514 514 Dec. 51,225,480 | 41,192,899 | 5,724,114 1'30 | 9:38| 4,348 = 

Burnley Corporation ........ » 16| 1,965 955 | + 328 — 10 7 — — — — | = | — | — - 

Burton Corporation „ e 595 — = — 8& | — — — — — — „= x 

Cardiff Corporation ...:...... „„ 23| 2,162 | 21% ＋ 26 = = - D = = = = = 

Carlisle Tramways Company.. ,, 25 298 20 2 — | — 3l — 2,216,585 320,129 | — | — та. 

Central London Railway...... | » 25 6,087 | 6412 |- 515 — X 6 6 „ 51/567,225 | 45,505,110 | 1,276,971a | 1:87 | 66°6a) 59,076 | 3666 

Sty & South London Railway, „ 24 2,516 2,545 | — 229 =A 6% 6a „ 51165,003a@ 19,069,519a — — | | aie 

Cork E. T. and L. Company ..| , 21 995 645 — 88 isi ML — = — — —|-| - — 

Darwen Corporation Кез 22 | 255 299 = 4, 107 7.25 7:23 March 517 12,541 2,560,735 294,279 | 1°25 |11:65| 1,707 9°36 

Dover Corporation ...:...... NUS ae 75 Б. 42, 3 — — | — — — | — — — 

Dublin & Lucan cte ones N.. 55 5 А 8 А vA ч aay R — — Dec. 51 5,796 564,796 | 102,087 | 3°81 |15:62, 359 768 

Un U. T., electric cars. „ 22 К А | —29# — | . : 

8 S. District, Electric ..| „ 22 1,324 2545 | —],219 | 46 46 March 31 125,121 | 24,553,135 | 5,429,556 123 | 8 82 | 2,741 | 506A 

| | 

Duadee City Tramways ...... | +, to 814 84 — 20 — 22 22 May 15 35,874 9,084,522 | 752,814 | 0°93 |11:276| 1,630 — 

Eas5 Ham Corporation ...... MU. 811.700 | + lil, + 1,199 | 1075 | 10:75 March 517 25 341 9,971,537 650,224 C61 955 2,357 — 

Glasgow Corporation „ 25 11,995 11,471 + 522 h| 124 | 123 May 319 656,572 177,179,549 14,008,750 0:88 (11°25 | 5,489 b| 7-40d 

Gloucester Corporation ...... » 0 450 corio cdm. adio aee. = 91 = am = | - — — — — 

Halifax Corporation 1 ТО | 3,495 | 35,048 | + 447 + 1,591 513 301 a җа F a — | - [К =. г. 

Huddersfield Corporation ....| „ 25 | 1,578 1.281 + 90 51 34 March 31, 56,651Һ 9,758,215 | 1,218,539 14 |1114 | 1,618 6-32 

Hull Corporation, E. 8. „ 25| 2,170 1.911 |+ 259) + 4,229 25 19 „ 31 87,707k 21,065,999 | 2,218,696 100 | 9°49 ‚004 50 

Ilford Corporation .......... s .9 528 582 — 24 104 | — — -- — — — ~ — 2 

Ilkeston Corporation ........ |» 1 160 207 |- 4! — — — ә = — = са 2e — 55 

Kirkcaldy Corporation ..... „ @ SB T — = т — | = — — — — — | — — 

Leeds Corporation........... l5 21. 5:91 9,958 | + 13 + 5,908 77 77 |March259 262,656 | 57,239,779 | 5,773,651 |111 | 10°91 | 3,283 — 

| 

Leicester Corporation ....... | » 491 1090 —- —__ i 7 — — | — — р — 5= 

Liverpool Corporation........ „ 16 11.795 | 10,700 | 41,035 | + 7,499 | 105 101 | Dec. 51 504,504 |108.906,472 11,705,425 |111 10-84] 5, 6:88 

Liverpool Overhead Railway.. ,, 24 1.891 | 1,710 + 181 - A 154 154 June 50 79,252 | 10,466,726 986,185a | 1:82 19•30a 5,110 — & 

London County Council ...... „ 2] 13,529 | 11,4 | +1,854) 425,151 40 40 — — — | — - — ons — 

Lowestoft Corporation s г. 516 — — — — — — — — — — — — id 

Manchester Corporation...... „ 23 | 15,152 | 12,417 | + 735 — 1314 — — = Ыф жа ке 

Nelson Corporation .......... p». ' A6 | 128 _ 97 |+ 511 + 783 3 3 — — — = = РА s = 

Newcastle-on-Tyne Corptn...| ,, 25 2,659 | 3,514 |+ 145| — | 384| 384 March 250 150,354 | 33,474,122 | 3,379,119 | 108 |1083| 4,175 | 6:17 

Newport (Mon.) Corporation..| „, 25 939 476 |+ 69 + 1,855 15 | — E — = Ў ie == XA = 

Portsmouth Corporation | „ 25 2,492 | 2,023 + 465, + 5,51 29 29 Sept. 50 47,651 9,168,137 868,157 124 13˙17 1,643 — 

Rochdale Corporation 2 4 l 179 165 ＋ 14 44 44 March 319 5,416 925,281 127,456 1°38 | 10°27 — 766 

Rotherham Corporation ...... К» A 500] — — — = ые 2 hae = е, Р a ич 

Salford Corporation .. ....... „ 25 4,327 4,055 |+ 271 + 5,530 а — Ec т rA >> — үа a а: 

Scarborough TramwaysCo....| „ 25 295 Ў — - 73 - — - — = -— * -x — 

Sheffield Corporation „ 4,850 4,767 |+ 95 553 553 Маг. 257 216,309 | 56,812,049 | 4,926,085 0 904 [10°4@8 7,510 | 79 

Southampton Corporation . „ 21 1,068 1.115 — 46 E 11 11 „ 31| 55,874 9,084,522 752,814 | 0°946 |11°436| 3,760 а 

Southend-on-Sea Corporation. „ 2 512 421 + 891 + 534 64 - — == - — 2 дё: = 

Stockport Corporation ...... | » 22 689 550 | + 320 + 4,307 114 — - - = | = Ны Bia ilv; а e 

Sunderland Corporation. ,, 2% 1,554 1,426 | + 1:8| + 890 | 18:48 | 18:48 „ õlg; 99,950 15, 987,121 1,270,957 |103 |113 | 5,245 | 64 

Wallasey U.D.C.  ...—...... „ 25| 101 844 |+ 196) + 795 |105 105 „ 319 51,474 5,685,182 | 654,742 | 1:50 | 11:55 | 5,595 | 7-05 

West Ham Corporation ...... do uii 1.127 — — — 13 = > — = p VM uoo) Ns: %- 

Wolverhampton Corporation.. „„ 15 845 931 + 252 - 74 - = E "TN enm = 


* Includes maintenance of ent way and proportion of profita to the tramway companies for term of 
b Pet mile of singla track. о Include гай and tram. d N d резо Кор і — Loa 


/ Including one section of 
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magnetic cloud lifted, and the phosphorescent glow around 
the ironwork vanished, and things became as usual.” 

St. Louis Railway Congress.—In addition to the 
five papers which are to be presented at the convention of 
the American Railway, Mechanical, and Electrical Associa- 
tion on Oot. 10 and 11, there will be a question box. It is 
hoped that this will give rise to very interesting discussions 
on subjects apart from the topics on which the papers are 
being prepared. The papers to be read and discussed are 
as follows: ‘Inspection and Maintenance of Electrical 
Equipment,” by Messrs. Baker and Lindall, of the Boston 
Elevated Railway, Boston, Mass.; Wheels,” by J. Millar, 
of the International Railway Company, Buffalo N.Y.; 
" Universal Street Car Body,” by W. W. Annable, Grand 
Rapids Railway Company, Grand Rapids, Mieh.; The 
Ideal Shop,” by W. D. Wright, of the Rhodes Island Com- 
pany, Providence, R.I. There will also be a joint meeting 
with the accountants on Oct. 14 to discuss “Shop Records 
and Accounts.” Н. Н. Adams, of Baltimore, and G. and 
E. Farrington, of Boston, have this matter in charge for 
the mechanics, and G. M. Pease, of Buffalo, and W. T. 
McDole, of Cleveland, are to represent the accountants. 
The headquarters of the American Railway, Mechanical, 
and Electrical Association will be at the Inside Inn during 
the convention period. 

Junior Institution of Engineers.—The summer 
meeting of the institution this year is to be held in 
Germany, Düsseldorf being the first stopping place. Here, 
at the town hall on Saturday, Aug. 13, the members are to 
be weloomed into the Fatherland by the burgomaster and 
the Society of Architects and Engineers of Diisseldorf. The 
exhibition will be visited, and on Monday there will be an 
exoursion to Oberhausen for viewing the works of the 
Guteboffnungshutte (blast furnaces, steelworks, etc.). The 
Beurather Crane Works will aleo be seen. On Tuesday 
the Elberfeld-Barmen monorail suspended railway is to be 
inspected in the morning, and in the afternoon the members 
proceed to Hanover for the purpose of visiting ou the 
following day Messrs. Korting Bros. works, the Hanover 
Engine Works, and the works of the Westinghouse Brake 
Company. Thursday morning will be spent at Hanover, 
and in the afternoon Berlin will be reached. Here, on 
Friday, the Overhead and Underground Railway will be 
seen, including car-sheds, generating station, etc.; also the 
Charlottenburg electrical engineering works of Messrs. 
Siemens and Halske. Saturday, Aug. 20, will be spent in 
visiting the Mariendorf works of the Imperial Continental 
Gas Association and the Royal Technical High School at 
Charlottenburg. The members leave Berlin on the Monday 
for Leipsic, remaining there till Wednesday, when they go 
on to Frankfurt-on-Main to visit on Thursday and Friday, by 
invitation of Mr. W. Н. Lindley, M. I. C. E., the municipal 
works, with an excursion to Homburg. On Saturday, 
Aug. 27, the return journey to England will be made to 
include the Rhine from Brebrich to Bonn. 


Standardisation of Fuses in America.—lIn order 
to overcome the difficulties due to the lack of uniformity of 
sizes and ratings of the various enclosed fuses now upon 
the market, and to be able to suggest to manufacturers 
proper details of construction for obtaining the most satis- 
factory dimensions in securing interchangeability of the 
fuses for any given capacity, a committee of the Under- 
writers’ National Electric Association, of the United States, 
has been collecting information regarding the enclosed type 
of fuse from manufacturers all over the country, and has 
been conducting a series of teste to determine experi- 
mentally the advantages of certain constructive features. 
Through co-operation with the Edison Illuminating Com- 
pany, of Boston, and the Boston Elevated Railway Com. 


NOTES. 


Armour Institute. We have received the 1904-5 
year-book of the above institute at Chicago. The syllabus 
of the instruction given in the different subjects shows that 
the institute is well up to date. Electrical engineering is 
well represented, there being separate courses for electric 
light and power engineers and for telephone engineers. 


Wellington Tramways.—The trial run of electric 
tramcars in Wellington, N.Z., took place on June 8, and 
was extremely satisfactory. In consequence, the first 
routes, we note, have now been opened to the public, and 
we understand that the contractors, Messrs. Macartney, 
McElroy, and Co., are completing their work promptly. 
There is, unfortunately, a certain amount of delay in the 
construction of one or two tramlines, for which we under- 
stand these contractors are by no means responsible. 


Underground Telephone Wires in Bombay.— 
Fortunately for the inhabitants of Bombay, the local tele- 
phone company required a new contract with the munici- 
pality just before the introduction of electric traction. In 
consequence, there were clauses inserted in the new con- 
tract under which the telephone company have to lay 
their wires underground wherever necessary. In conse- 
quence of this the telephone company have already put a 
large number of. their wires underground, and have pulled 
down the old overhead construction. As a result, there is 
not likely to be that interference between telephones and 
, tramways, with the consequent danger to the public, which 
has been experienced in other towns in different parts of 
the world. 


Standard Sections.—The Engineering Standards 
Committee have just issued a book entitled Properties of 
British Standard Sections.” These cover all the steel and 
iron sections adopted by the then sub-committees dealing 
respectively with shipbuilding, bridges, and general building 
construction and railway rolling-stock underframes. The 
preparation of this work has entailed a vast amount of 
labour, and no pains and expense have been spared to 
ensure the accuracy of the resulte contained therein. ‘The 
Properties of British Standard Beams,” which was issued 
in advance, by special request, in the autumn of last year, 
is contained in the present volume. The general preface 
gives an idea as to the method adopted in arriving at the 
list of standard sections. The mathematical preface contains 
useful information on moments of inertia, ellipse of inertia, 
moments of resistance, etc. The list of members of the 
three committees responsible for the compilation of the lista 
of standard sections is included also in the volume, which 
must find а place iu every engineer's office. 


In & Magnetic Cloud.—The following has received 
the credit of а good evening paper in this country, and it 
speaks volumes for the knowledge of the sub-editor of the 
same. Obviously the story has crossed the Atlantic, and 
we presume that the writer was either approaching or 
receding from a “bar” at the time he was delivered of 
the paragraph. We admire the vivid description of the 
magnetic, electric, and gravity storm cloud quite as much 
as we do the transparent veracity of the writer. The 
British ship “ Mohican,” which has arrived at Philadelphia, 
reports having passed through а magnetio cloud while 
approaching the Delaware breakwater. Fire played across 
the metal ship from stem to stern, the needle of the ship's 
compass flew around like an electric fan, and everything 
was magnetised. It was impossible to lift even light chains 
or bars, which clung tightly to the iron deck. The captain 
says: The hair of our heads stuck out like bristles, and it 
was difficult to move the arms or legs. Suddenly the 
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pany, tests were conducted in the large power stations 
of thes& companies to ascertain the operation on short- 
circuit and otherwise of fuses of very large capacities, 
at 220 and 550 volts. The teste were so arranged that 
the fuses were subjected to conditions equivalent in 
АП respects to those which obtain in any large system. 
As а result of the information obtained from the manu- 
facturers and from the tests, the committee has recom- 
mended certain standards which are about to be adopted 
by the National Board of Fire Underwriters. According 
to the recommendations, the ferrule type contact clip is to 
be used for all sizes not exceeding 60 amperes and for all 
voltages up to 600, while for currents from 61 to 600 
amperes the knife-blade contact type is required. The 
length of а 200-ampere 250-volt fuse is to be 4:5іп. between 
clips, while а 200-ampere 600-volt fuse is to be Tin. 
The results of such free and friendly co-operation between 
the underwriters, the manufacturers, and the users of eleo- 
trical devices should, says our contemporary the Electrical 
World, be greatly beneficial to all electrieal intereste, and 
the securing of & standard in fuse dimensions at this time 
will be a distinct step in advance. 

Reliability Trials for Motor Boats.—The following 
is an abstract of a report to be presented to the committee 
of the Automobile Club of Great Britain and Ireland on 
Aug. 8 respecting the recent trials of motor boate. The 
judges (Major Lindsay Lloyd, Lieutenant Mansfield 
Cumming, and Captain R. E. T. Dixon) with commend- 
able promptitude have prepared their report, in which, 
after dealing with the number of competitors and general 
arrangements of the trials, they express their satisfaction 
at the results of the trials and at the proved reliability of 
the boats taking pert, only two of the 16 starters failing 
to complete the 20 hours’ run, five boats making com- 
plete non-stop runs. The report proceeds with an 
appreciation of the good performance of the. Seal and 
the Vosper boats using ordinary 
general condition of all the boats at the termination of the 
20 hours. One of the most important recommendations of 
the report is dealt with at some length—viz, that of the 
safety of boats fitted with internal-combustion engines—and 
the effects of this recommendation should be evident in 
next year's trials. The question of convenience of general 
arrangement of details їз also treated of, the Napier Minor 
and the Maudslay boat being taken as examples of 
excellence in this direction. After expressing approval 
of the general lines of the present trials, suggestions are 
made as to further points for marking in future trials, with 
a recommendation that further trials should be held. The 
report eonoludes by recommending the following awards: 
Class II.—Seal Motor Company, 21-h.p. 18ft. launch, gold 
medal, Class III.—Vosper and Co., 12-h.p. 22ft. launch, 
gold medal; Mitcham Motor Company, 6-h.p. 22ft. launch, 
silver medal. Class IV.—Maudslay Motor Company, 
20-h.p. 25ft. launch, gold medal; Woodnutt and Со, 
10-h.p. 50ft. launch, silver medal. Class V.—S. F. Edge, 
Esq., 5-h.p. 55ft. launch, gold medal Class VI.—J. I. 
Thornycroft and Co., 20-h.p. 30ft. launch, silver medal. 
The judges expressed their satisfaction with the admirable 
fashion in which Mr. Basil Joy, the secretary, had organised 
the trials. 

German Tramway Practice.—The Street Railway 
Journal of New York publishes an interesting article on 
German axle, wheel, and rail practice which is contributed 
by a German engineer. In it reference is made to the 
recent meeting of the Rheinisch- Westfälische Strassenbach- 
Betriebsleiter-Vereinigung held in Essen, when the members 
witnessed at the Krupp Works a series of remarkable tests 
of Martin crucible steel and nickel-steel street railway car 
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axles. An equal number of finished axles, made of the two 
materials named, all 110mm. (4:55іп.) in diameter, were 
subjected to several cold bending tests under a pressure of 
5,000 tons. In the first trial one axle of each material was 
bent round а core of 120mm. (4 72in.) radius. The nickel- 
steel axle assumed the shape of the letter U, but failed to 
show the slightest evidence of rupture, whereas the 
Martin steel axle showed a break about lin. deep on 
its outer surface. Another set of axles was taken for 
the second trial but before bending each axle was 
notched in the centre with a heavy chisel. The nickel- 
steel axle again took the shape of a U without any 
apparent increase in the depth of a notch, but the other 
axle broke in two before one-fourth of the bending process 
had been completed, despite the fact that it was made of 
the best Martin steel. It is well known that most axle 
breakages occur at a sharp edge, as at the corner of the 
gear seat, and accidents of this kind, it is thought, will 
be avoided by the use of nickel-steel axles. Although 
these axles cost 40 per cent. more than those of the 
ordinary steel, they are largely used in Germany. The 
author goes on to describe the improvements in wheel- 
tyre material due to the introduction of nickel steel. 
Harder rails are being sought for in Germany, with the 
result that there is a considerable increase in the use of 
open-hearth steel for such work. As the result of this 
demand for harder rails, recent railway specifications call 
for a considerably lower drop test, for the reason that it is 
very difficult to get the required hardness of the rails if the 
former tensile strength is maintained, and because in tram- 
way service tensile strength is really of less importance 
than hardness. For testing the homogeneous condition 
of the rails the etching test has recently been largely 
used. As a substitute for breaking teste, certain com- 
panies are now beginning to prescribe rolling pressure 
testa. 

Calibrating Integrating Meters.—Mr. Douglas P. 
Morrison contributes to the columns of the Electrical World 
the following details of a simple method of meter testing 
he has developed to save labour. The method is applicable 
toany type of meter, of any size or capacity, but in the 
writer's present experience has been used only with two 
wire meters of the induction type. In its use neither the 
windings nor other electrical features of commercial meters 
need be altered, the only change made being in the record- 
ing mechanism, the gears being adjusted to а ratio of 
10 to 1 between the disc shaft and the first indicating 
hand. There are provided two hands which record and 
repeat 100 revolutions of the disc. The dise being 
graduated to 100 parte, from the combination of disc and 
dial, revolution and fractions thereof from гіу; to 100 can 
be observed. In the shunt circuit of the standard meter 
is introduced an ordinary ball spring switch. The method 
of use is as follows: The standard and the“ unknown are 
во placed in the circuit that they measure the same load. The 
switch in the shunt circuit of the “standard " is then opened, 
and the reading of ite disc and dial noted. When the disc of 
the “unknown” comes to the starting point, the shunt switch 
is closed, starting the standard, to which no further attention 
is paid by the observer. The requisite number of revolu- 
tions of the unknown is noted, and as it comes to the 
finish the switch of the “standard” is opened and its disc 
stopped. Disc and dial are again read, the difference 
between initial and final observations being the standard 
revolutions,” which, compared with those observed on 
the "unknown," give the error of the latter, without 
reference to the actual load on the two meters. Repeated 
observations under test have given daplication of results to 
within one-tenth of 1 per cent. on full load and one-half of 
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1 per cent. on one-thirtieth load. In practice, the “standard’ 
is compared with a reference standard placed in the 
position of the unknown, the two operations of calibration 
and test being identical, and therefore eliminating any 
error due to sluggishness in the starting and stopping of 
the working standard. The reference standard is calibrated 
in the ordinary way by comparison with indicating instru- 
ments. The method has been experimented with for some 
time on & large system, and has given such good results 
that a number of instruments have been built and are in 
constant use. 


Medical Electricians —The last issue of the Lancet 
contains the following letter under the heading Laymen 
and Electrical Treatment: “ Sirs, —It is unfortunately the 
practice of many members of the profession to send patients 
whom they may wish to be treated by some form of elec- 
tricity or the X-rays either to a layman for this purpose or 
to an institution owned and managed by laymen. In 
London, and in most of the provincial towns, medical men 
who practice entirely in electro and radio therapeutics are 
to be found, and yet these are time after time passed over, 
while specialists and general practitioners continue to send 
their cases to laymen for treatment. In some instances, 
no doubt, the medical man is not aware of the fact that he 
can procure all he wants for his patient in a legitimate 
manner, but I am sorry to say that he has not very 
often even this excuse for his conduct, and considers 
that by being present himself for the first two or three 
sessions he has done all that is necessary. The fact is that 
in sending patients to unqualified persons for treatment 
the medical men doing so are guilty of covering, and 
their presence during the sessions cannot, and does not, 
exculpate them from the onus of the charge. In order 
intelligibly to supervise any electrical or X-ray application, 
a vast amount of technical and practical knowledge is 
necessary, and the mere presence of a medical man, unless he 
is equipped with tbis knowledge, does not contribute to the 
safety of the patent or the success of the treatment. 
Now, sirs, in the interests of the profession and the 
public at large, it is very important that this part of 
medical work is not allowed to get into the hands of 
lay institutions entirely. One after another such institu- 
tions are springing up all over the country, and 
where the professional man has too often a difficulty in 
making both ends meet, they are like the green bay tree 
of Scripture, flourishing. By the encouragement and 
support given to them by medical men, vested interests are 
being established which will be extremely difficult to 
combat in the future. Eleotrology and radiology have 
advanced greatly of late; the death-knell of those dainty 
little boxes of brass and ebonite and mahogany, known to 
the public by the all-embracing term of ‘ battery,’ and to 
the medical man as a faradic coil, has sounded ; but there is 
still much to do, and it is a little hard on those who have 
worked to raise electrology to the dignity of a science in the 
eyes of the medical profession that they should meet with 
so little recognition from their professional brethren, and 
that the quack-loving peculiarities of the lay public should 
be manifest in the profession itself At the present time 
I know of a large firm of chemists in London making several 
thousands a year by taking radiograms of patients, in most 
cases sent by medical шеп; and another firm who started to 
sell static machines and otber electrical instruments, and 
who are now giving up the sale of these machines because 
they find it much more profitable to treat patients sent to 
them by medical men than to sell these goods. Surely this 
is а crying scandal, and deserves that every effort should 
be made to stop it." The letter is signed " Fair Play,“ but 
we doubt the applicability of the nom de plume chosen by 
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its author. The letter shows the spirit of the old trade 
guilds during the worst period of their existence. Medical 
men evidently prefer to go to experte for electrical treat- 
ment for their patients, and rightly so. That these experts 
may not have doctor's degrees and knowledge is not a 
disadvantage, as this skill is supplied by the patient's o wn 
doctor. | 

Electric v. Steam Railways.—The chairmen of the 
various railwaye have recently had to explain to their 
shareholders the results of another half-year's working, and 
in so doing have referred to electric traction. "These chair- 
men may be classed under three headings—i.c., those who 
have anticipated competition from electric tramways and 
met it by electrifying their railway sections affected, those 
who suffer from competition while sitting on the fence, and, 
finally, those who still consider the steam locomotive better 
than ite electric brother. In giving extracts from these 
speeches or reports in the above order, we commence with 
the North-Eastern Railway Company. This report says: 
The substitution of electric trains for steam trains for 
suburban passenger traffic on the Newcastle and Tyne- 
mouth and riverside branches has been effected during the 
half-year. The work has been carried out most efficiently, 
considering the novelty and difficulty of many of the 
practical problems which had to be solved in connection with 
the adoption of the new form of traction. A large increase 
has been made in the number of trains on the branches 
equipped for electric traction, and up to the present 
there is every indication that the results, both as 
regards revenue and convenience in working, will be 
satisfactory. Sir Charles Maclaren, M.P., presiding at the 
general meeting of the Metropolitan Railway Company, 
said they had completed their generating station, and 
cables and conductor rails had been laid, end the general 
equipment of the permanent way completed from Baker- 
street to Uxbridge. Similar work was being prosecuted 
each night upon the Inner Circle section and would soon 
be completed. All points of dispute between the company 
and the District Railway had now been settled, and the . 
two companies were working together in a most friendly 
spirit. If the Distriet Company were ready, he anticipated 
the new system would be in full working order towards the 
end of the year. Mr. Cosmo Bonsor, at the meeting of the 
South-Eastern Railway, remarked that this was the first 
time siace the working union that they had shown an 
absolute decrease in the passengers carried. The amount 
of money involved was only £4,000 odd, but there was а 
decrease of 139,000 passengers. The fact was principally 
attributable to the electrification of the tramways in. the 
metropolitan area. One station in the metropolitan district 
alone showed a decrease of 60,000 passengers during 
the half-year, and all the stations which were affected 
by the newly-electrified trams showed a considerable ` 
decrease. The amount of money did not mean much, 
but it was of sufficient importance to place upon the 
managing committee the obligation of seeing whether some 
of those stations which had been continued open for the 
convenience of the public, rather than for profit to the 
shareholders, could not now be closed. Lord Claud 
Hamilton, chairman of the Great Eastern Railway, said 
that, owing to the uncertainty of electric traction, the 
directors thought it advisable not to undertake any new 
schemes in regard to electrical traction before being fully : 
satisfied as to their value. The directors had carefully 
watched what was being done by other companies, and, if 
possible, would profit by their example. They had been 
watching that portion of the Lancashire and Yorkshire 
Railway between Liverpool and Southport whieh was 
worked by electrical traction, and he, with several officers 
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of the company, had visited France for the purpose of 


ascertaining whether they could effect any alterations in 
the way in which their system was carried out. 


British Association.—The Cambridge meeting of 
the British Association for the Advancement of Science 
promises to be an exeeptionally interesting one. The fact 
that the Prime Minister (the Right Hon. A. J. Balfour, 
M.P., F. R. S.) is the president shows the close relationship 
between Imperial matters and science. The programme of 
local arrangements has now been issued, and from it one 
sees that the local conamittee have spared no pains to make 
the meetings a thorough success. The social functions are, 
if anything, more numerous than usual, and the business 
portion of the meeting is well arranged. It will be opened 
on- Wednesday, Aug. 17, with the presidential address by 
the Right Hon. A. J. Balfour, which will be delivered in 
the Corn Exchange. On Friday, Aug. 19, there will be a 
lecture in the theatre by Prof. Geo. Darwin on “ Ripple- 
Marks and Sand-Dunes.” On Monday, Aug. 22, the lecture 
is to be delivered by Prof. H. F. Osborn, of New York, on 
“ Paleontological Discoveries in the Rocky Mountains.” 
The usual Saturday lecture to the operative classes will be 
delivered оп Aug. 20 by Dr. J. E. Marr, F. R. S., on The 
Forms of Mountains." The reception room in the Guildhall 
will be opened on Monday, Aug. 15. The programme of 
the various sections, as arranged up to the present, are 
briefly as follows: In Section A, on the Monday, Dr. R. T. 
Glazebrook will describe “Recent Work at the National 
Physical Laboratory.” On Tuesday there will be a dis- 
cussion on the “Radioactivity of Ordinary Matter,” 
to be opened by Prof. J. J. Thomson; Prof. J. Larmer 
will read a paper on The Relation between Röntgen 
Rays and Ordinary Light”; Prof. J. H. Poynting 
on the “Temperature Coefficient of 9.“ In Section F, 
devoted to economical science, the presidential address will 
be delivered on Thursday, the 18th, by Prof. W. Smart 
to be followed by Prof. F. E. Edgeworth on “A Moot 
Point in the Theory of International Trade" ; Prof. A. W. 
Flux, on “ Improvements in Agriculture and their Effects 
on Economic Rent." The rest of the programme is as 
follows: Friday, Aug. 19—Mr. L. L. Price, “Economic 
Theory and Fixed Policy”; M. Yves Guyot, The Inci- 
dence of Protective Duties; Prof. W. Lotz, ' The Effect 
of Protection on Some German Industries”; Prof. H. 
Dietzel, Free Trade and the Labour Market.” Monday, 
Aug. 22—Mrs. Bosanquet, The Economic Importance of 
the Family”; Mr. Н. MeNiel, “ Cotton-Growing in the 
Empire”; Prof. E. Mahaim, "Changes in Nominal and 
Real Wages in Belgium”; Mr. A. L. Bowley, “ Teste of 
National Progress.” Tuesday, Aug. 23—Mr. T. A. Baines, 
"The Distribution of Rural Population in India"; Mr. 
T. C. Horsfall, The Housing Question"; Mrs. Fisher, 
"The Town Housing Question"; (possibly) Dr. Pierson, 
“The Housing Question.” Wednesday, Aug. 24—Mr. 
C. T. Hamilton, Trade Unions in U.S.A. ” (); Mr. W. G. 
Adams, The Modification of the Income Tax”; Mr. B. 
Ellinger, A Proposed Substitute for the Sugar Tar"; 
Mr. H. A. Roberts, The Employment of the Under- 
graduate.” Date not settled —Dr. T. de Körösi, “ Statistical 
Researches in the Mental Development of Girls and Boys.“ 
In Section L, which is devoted to education, there are to 
be informal discussions on important points rather than 
a series of papers by individuals. These subjects are as 
follows: (1) The school-leaving certificate of the Board of 
Education, University of London, and other examining 
bodies ; (2) the national and local provision for training of 
teachers; (3) the methods of imparting manual instruction 
(in its broadest sense) in the various grades of schools. 
The above are specially arranged in view of the problems 
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facing the new education authorities. (4) Lieut.-Colonel 
Mackinlay, “ Realistic Arithmetic” ; (5) Dr. R. W. Stewart, 
“The Place of Hemistic Method in Teaching Experimental 
Physics"; (6) J. H. Leonard, “Specialisation in Science 
Teaching”; (7) Report on “Influence of Examinations 
upon Teaching”; (8) Report on Courses of Practical, 
Experimental, and Observational Studies in Elementary 
Schools.” 


Tramways and Depreciation.—In our issue for 
last week we referred to the able speech of Alderman 
J. A. Godwin, the chairman of the Finance Committee of 
the Corporation of Bradford, which had improved the 
financial policy of the Corporation. The following extract 
from the speech is worthy of full repetition in our columns, as 
it deals with a much debated matter. Speaking of tram- 
way depreciation, Alderman Godwin said: The question 
of depreciation had engaged a considerable share of atten- 
tion in connection with the financial success of tramways 
and other municipal undertakings, and upon this question 
there were divergences of opinion and a variation of 
practice. The evidence put before the recent Royal Com- 
mission on Municipal Trading revealed the fact that even 
among experts there were two schools of thought. These 
might be broadly distinguished as the advocates of the 
English and Scotch systems. The distinction, so far as the 
Scotch method was concerned, is mainly credited to Glasgow, 
where, to some extent by the force of circumstances, they 
were practically tied down to the adoption of a method 
which, whether it received the assent of the judgment or 
not, had come to be regarded аз part of their municipal 
creed. The very large income—although the stages were only 
4d.—and the favourable character of their gradients, with 
other fortunate local conditions, produced such a aurplus as 
enabled Glasgow not only to provide for repayment of debt 
within the prescribed period, and to repair and renew the 
plant, so that it was always kept up to practically its 
original value, but, in addition, to put aside such a further 
sum as would purchase а new tramway undertaking at the 
end of the sinking fund period. That was practically 
building up & reserve fund out of the pockets of the present 
generation which would be sufficient to provide for the next 
generation a system of tramways or other means of locomo- 
tion free of cost. That might be broadly described as the 
Scotch method, and it found certain advocates. Over and 
against this it was contended that the method adopted by 
the majority of English municipalities of providing for 
repayment of debt within the prescribed period, while 
keeping the undertaking in proper working condition 
and providiug а fund for contingencies, was quite аз much 
as could be demanded from the users of the tramways, 
either from a legal or a moral point of view. Where the 
reserve fund was sufficient to renew portions of the plant 
which periodically wore out, and where the daily wear and 
tear could be repaired out of revenue, and the statutory 
provisions as to sinking fund were adhered to, it appeared 
to him that neither in law nor in equity was а corporation 
called upon to do more. The Bradford tramway under- 
taking had been able to accomplish all this during the past 
year. The income had been £197,458 ; the working 
expenses, which included renewals and repairs, were 
£137,932, leaving a trade profit of £59,506, representing 
£7. 198. 10d. per cent. on the productive capital invested, 
which was £744,431. The interest and sinking fund 
absorbed £46,106, leaving a net profit of £15,400. 
This it was proposed to utilise by wiping off the 
suspense balance of £10,483 in respect of the amount 
paid to tramway companies as surrender value of 
unexpired leases, and to carry the remainder, £2,917, to 
the depreciation of plant account. It was possible that 
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objection might be taken to the apparently small sum 
which had during the last year been set aside for purposes 
of depreciation—namely, £2,917—as against £7,747 the 
year before and £10,015 the year before that, but he 
wanted to show that the Council could scarcely be expected 
to expend large sums in upkeep, renewals, repairs, and so 
on, and in addition provide а fund which would do the 
aame thing over again. If the amount for depreciation was 
limited to a provision for contingencies and wear and tear 
which could not under any possible circumstances be met day 
by day out of revenue, that surely was the extent to which it 
could fairly be expected to apply. And it might fairly be said 
that if the amounts spent on repairs and renewals showed 
an increasing percentage upon the capital outlay, then the 
amount required for depreciation purposes should diminish 
in.a similar ratio. In other words, if the two sums were 
added together and the percentage of their total upon 
vapital was seen not to be in a diminishing ratio, then an 
equal proviaion for renewal and replacement purposes had 
been made. During the year ended March 31, 1902, the 
amount expended upon repairs and renewals was £11,900, 
and £10,015 was set aside for depreciation, the total giving 
& percentage-on working capital of 522. In 1903 the 
expenditure under these two heads was £32,521 and £7,747 
respectively, or.6°13 per cent., and in 1904 it was £40,233 
and £2,917, or 5.79 per cent. 


Wireless Telegraphy Bill.—The following memo- 
randum explanatory of the Wireless Telegraphy Bill, 
introduced by Lord Stanley, the Postmaster-General, has 
been issued as a parliamentary paper [271]: The develop- 
ment of wireless telegraphy during the past few years and 
the prospect of its further development and extended use 
in the near future have rendered legislation on the subject 
. essential in the interests of the naval and military require- 
ments of the Empire. In any future war, especially in a 
naval war, wireless telegraphy will, probably, play a very 
important part, and it is essential that the control of this 
method'of communication should be in the hands of the 
Government. At present, the Governments of nearly all 
the great Powers and most of our self-governing Colonies 
have control over wireless telegraphy both for inland 
and foreign messages, but, except in the case of 
messages between two pointe in the United Kingdom 
and in territorial waters within the three-mile limit, 
the powers of his Majesty's Government are limited and 
inadequate. In time of war or emergency, the Govern- 
ment can take possession of the telegraph stations of incor- 
porated companies carrying on telegraphic business, but 
the power does not extend to the installations of private 
individuals. The Postmaster-General can also impose con- 
ditions in connection with the arrangements for the trans- 
mission of foreign telegrams over the postal wires; but 
advantage could only be taken of this power where facilities 
for transmission were required, and this, obviously, might 
not be the case in connection with many installations of 
danger to the State. Otherwise, the only means of control 
possessed by the Government are furnished indirectly by 
an arrangement which has already been made in a number 
of instances with foreign Powers, by which those Powers 
undertake not to permit the establishment of systems of 
wireless telegraphy for communication between their cwn 
territory and the United Kingdom except after previous 
consultation with the British Government. Ап arrange- 
ment of this nature is obviously unsatisfactory and 
insecure, especially from the point of view of defence, 
and in time of war or strained relations would give 
rise to difficulties of a grave and far-reaching nature. 
It: would at such times be of vital importance to pre- 
vent unauthorised information leaving this country, and, 


further, to secure uninterrupted communication between 
his Majesty's fleets and vessels and shore signal stations. 
Legislation is therefore needed for the following reasons: 
(1) The extreme importance in time of war or emergency 
of exercising control and supervision of all means by which 
information could be conveyed to an enemy, and of preserv- 
ing such secrecy as to plans and preparations as is essential 
for successful operations. It is not a matter of great 
difficulty for a private individual to set up а temporary 
installation on his own property. This might, for a time, 
escape observation, but, if situated near the coast, would 
be а source of great danger in time of war, as it would not 
only be able to intercept messages from neighbouring 
stations, but might further be used for communication 
with unauthorised persons and the disclosure: of naval and 
military arrangements. (2) One of the great difficulties 
to contend with in wireless telegraphy is interference as 
between neighbouring stations, and this muat. be met by 
limitation of the number of stations and careful selection of 
sites. If the number of installations were greatly increased 
and they were set up without regard to strategic require- 
ments, the interference might easily be so great as to 
minimise the usefulness of wireless telegraphy for com- 
munication with his Majesty's ships. This consideration 
has especial weight in relation to times of war or 
emergency. (3) In time of war or emergency it is impor- 
tant that the Admiralty should at all times be able to 
communicate with his Majesty's ships, and with this view 
the Government should have power of stopping abeolutely 
the use of wireless telegraphy in private hands when its 
use would interfere with such eommunication. Thus, from 
the point of view of strategic requirements, three of the 
most important points to be considered are: (a) control of 
the transmission of messages; (b) prevention of the estab- 
lishment of unauthorised stations; (c) disposition of stations 
in the most advantageous way so as to obtain the best 
results in working, free from interference, accidental or 
intentional. It is only by means of legislation, and, prefer- 
ably, by the licensing of stations, thst these points can 
be secured. In addition to the above imperative 
reasons, there are others which render legislation for 
the control of wireless telegraphy very desirable, Pro- 
posals have been made for an international agree- 
ment to regulate wireless telegraphy in certain respecte. 
Since international relations are concerned with wireless 
communication between stations in this country on the one 
hand, and ships on the high seas or stations in other 
countries on the other, it is desirable that the Government 
should be in a position to enter into an agreement on the 
subject with other countries, if it should be found expedient 
to do so. In thé present state of the law there would be 
no means of enforcing the conditions laid down by such an 
agreement. Further, in order that the invention may be 
developed and applied with the greatest advantage to the 
public, it is desirable that matters such as the position of 
stations, and their interference with one another, should be 
regulated in the general interest. It is proposed in the 
Bill, for reasons of administrative convenience, that licenses 
should be granted by the Postmaster-General, since the 


Post Office is the department which deals with telegraphs 
in general, and is in relation with foreign telegraph 


administrations. On the other hand, it is provided that 
licenses shall not be granted except with the consent of the 
Admiralty and War Office, thus securing that the strategic’ 
considerations, which are of paramount importanse, shall 

be regarded. As the progress of wireless telegraphy also 
affects the trade and commerce of the country, it is pzo-. 
posed to add the Board of Trade as a consenting party to 
the grant of a license, we = ss 
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NORTHAMPTON CORPORATION ELECTRIC 
TRAMW AYS. 


In 1902 the Corporation decided to convert the horse 
tramways to electric traction, and in May, 1903, instructed 
the borough engineer, Mr. Alfred Fidler, A. M. I. C. E., to 
prepare а complete scheme for the reconstruction of the 
existing permanent way, together with the construction of 
the authorised extensions; a:so the erection of a power 


ALDERMAN WOODING, CHAIRMAN TRAMWAYS COMMITTEE. 


station, generating plant, car depót, overhead equipment, 
underground feeders, cables, and tramcears. In September, 
1905, tenders were accepted for the various sections of the 
work, and shortly afterwards the various works were com- 


PERMANENT WAY. 


The route length is about 54 miles, equal to about nine 
miles of single track. The work comprised under this 
section consisted of the reconstruction of the existing 
tramways and the doubling for the greater part of the 
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J. GOTTSCHALK, ESQ., GENERAL MANAGER, 


length No. 1—írom Franklin’s-gardens, St. James End, 
to the Drapery; No. 2— from the Drapery, along 
Abington-street and Kettering-road, to the terminus 
opposite St. Matthew's Church; No. 3—commencing at 
Abington - square, along Wellingborough - road, to the 
northern entrance to Abington Park; No. 4—commencing 
at the Drapery to the top of Sheep-street, with double line, 
thence along Sheep-street, Barrack-road, and Kingsthorpe- 
road, to the terminus at the junction of Harborough-road 
and Walford-road, single liue with passing places, 
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The actual commencement of the work was made in 


January, 1904, and over several portions of the routes the 


traffic on the existing tramways was continued. At the 
present time the whole of the sections are completed with 
the exception of the Kingsthorpe section, which it is 
expected will be completed before the end of the month. 
For various reasons it was decided to maintain the 
existing gauge of 3ft. 6in. Where found to be sound, the 
existing concrete foundations were used, and for all new 
foundations cement concrete of the proportions of five parte 


A. FIDLER, ESQ , BOROUGH ENGINEER, 


of broken stone, one fart of sand, one partof Portland cement 
was used. The rails are of the girder type, 6iin. deep, 
weighing 90lb. per yard for the straight rails and 961b. per 
yard for the curved rails, and the fishplates weigh 50lb. per 
pair, having six bolt-holes. 

The rails and fishplates were supplied by the North- 
Eastern Steel Company, Middlesbrough. Mild-steel tie-bars 
were used, and at each rail joint and midway in the length 
of the rails Anchor soleplates were used to secure the rails 
to the concrete foundations. The points and crossings were 


J. MCMAHON, ESQ., ELECTRICAL ENGINEER. 


manufactured by Messrs. Askham Bros. and Wilson, of 
Sheffield ; they are of cast crucible steel with forged steel 
tongues. The movable points are of the automatic spring 
type, and are interchangeable. The points are 12ft. in 
length and the crossings are of the iron-bound type, the 
arms being of similar rail section securely embedded in the 
castings. The rails are drained where necessary by means 
of drain boxes discharging into adjacent branch drains. 
The rails are bonded at every joint with protected copper 
bonda, the eross bonds being of solid copper of the Neptune 
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type. The permanent way is 


paved partly with Norwegian | in Castle-street in order to utilise the steam raised by the 


granite setts, and for the remainder with the old setts taken | destruction of the town refuse by the dust destructor, the 
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up from the existing tramways snd re-dressed, the joints 
being grouted with Portland cement and sand. 
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MARLBOROUGH- 
ROAD, 


central position of which enabled a more economical distribu- 
tion of current throughout the system. The engine-room 
is 63ft. long, 40ft. wide, and 22ft. Jin. high to the tie-rod 
of the roof trasees. The boiler-house is 46ft. дїп. long, 
58ft. wide, and 14ft. 6in. bigh. These measurements are 
over all, and include pump-room, mechanical draught room, 
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гё TRAMWAY RAIL 96LBS PER YARO 
FOR USL ON CURVES 


and accommodation for coals. The storeroom is 58. long 
and 18ft. 7Tjin. wide. A similar space is devoted to the 
mechanics’ shop and engineer-in-charge. Over these rooms 
ів the battery-room, 38ft. long and 38ft. wide and 9ft. high 
to the tie-beam, with steel and concrete composite floor. 
The engineer's office, general office, and testing-room are 
each 12ft. by 12ft. 5in. by 14ft. high. There are two sets 
of bathroom and lavatory accommodation, 18ft. 6in. by 
10ft. 10in. over all. The exterior of the building is of 
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Special Work at Car Shed, Northampton. 


POWER STATION. 


From economical motives it wus decided to erect the 


selected brickwork, with terra-cotta and stone facings, blue 
Staffordshire brick dado and plinth. The engine-room floor 


power station upon ground adjacent to the refuse destructor | is laid with red tiles diagonally. The engineer's office floor 


DETAILS OF THE PERMANENT 


E ANCHOR SOLE PLATE 2 5 — 
— илз — — ча " — — . Se = = ==> = — 

— — — — — — : ͤxę:mẽ Uͤ. r 

— a ————— — rr 


B ELEVATION OF JOINT 


2 A. METAL Tic Foo 


TYPE OF PAVING ETC 


ind de ‘ ip FREY 
SINGLE TRACK DouBLE TRACK 
rec 


м leue — 5 CCauce —O ——- 4-17— — e 3'6°Gauce 


_- V Sano Cusen . 
| CONCRETE BED OF . 
EXISTING SINGLE ТААСК 
TO REMAIN 


PLAN 


E 3 


— — í —— —— — — — — — — — — — — — 
e — ee — — — 5 s - T 


„ — — ue cst. ul 


я O IBS PER d; у 10 
"d^ Jeg 
Details of the Northampton Track Work. 


CHIMNEY 
(STEEL) 


| | 

| i 
STORE FOR On)! Lames 
| түе. ү.‘ 


г p 
о | 
с 200 Kw | 


MECHANICS | 


! $HoP | 


* . i 


PLAN 
Plan of the Power Station, Northampton. 


is laid with wood blocks. The roof of the building is STEAM-RAISING PLANT, ENGINES, DYNAMOS, ETC. 
covered with Mellowes patent glazing, and the portions The existing plant at the refuse destructor consists of 
near the eaves are slated over diagonally-laid boarding. two Lancashire steel boilers, 30ft. long and 8ft. diameter, suit- 
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able for working to 160lb. pressure, with a Green’s econo- 
miser for feed-water heating. The steam-raising plant in 
the new power station consists of two boilers of the 
Economic type, each capable of evaporating 8,000lb. of 
water per hour, and made by Меввгв. Davey, Paxman, and 
Co., of Colchester. The boilers are fitted with mechanical 
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FRONT ELEVATION 


The condensing and cooling plant consists of a Mirrlees- 
Watson condenser, capable of condensing 12,000Ib.. of 
steam per hour. The centrifugal circulating pumps and 
an Edwards air-pump are motor-driven. The cooling tower 
is of the Klein type, about 70ft. high. It is of timber, and 
of the natural-draught type, resting on а brick-faced 
concrete tank about 22ft. by 32ft. by 7ft. зер А 
Paterson water softenar and oil separator are provided to 
deal with the make-up water and the oil after the water 
leaves the condenser. The water supply will be obtained 
from the town supply and from a well sunk on the site. 

The generating plant consists of two 200-kw. sets, com- 
posed of Willans compound three-crank engines running 


CROSS SECTION 


Elevations and Sections of the Power Station, Northampton. 


stokers of the Bennis type, and superheaters are placed in 
the boiler flues capable of superheating the steam to 
500deg. F. The boilers are fitted with an induced-draught 

lant provided by two motor-driven fans and a steel stack. 
ү” feed pumps are of the Weir type, and the steam-valves 
are of = Ha ler с 9 е ч A 
piping provides for the coupling of the two Lancashire an 
the two Keonomic boilers. · 


The steam- 


at 300 revolutions per minute, and capable of giving 
360 ji. h. p, and International Electrical Company's dynamos; 
also one compound set capable of giving an output of 
120 kw., and consisting of a Willans two-crank com- 
pound engine running at 350 revolutions per minute, 
capable of giving 240 i h. p., and a dynamo of the Inter- 
national Electrical Engineering Company's make. The 
battery was made by Messrs. Ashmore, Benson, and Pease, 
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of Stockton-on-Tees. It consiste of 250 cells, and is capable 
of giving out 170 amperes for three hours. There is also 
provided a reversible booster and milking set, both made 
by the International Electrical Engineering Company. 

The switchboard has eight panels of white marble 
mounted on a steel framing carried on a wooden platform. 
The panels carry the necessary circuit breakers, ammeters, 


C 
i = > 


are embedded in the ground to a depth of 6ft. and rest on 
a concrete base, and are surrounded with concrete up to 
the underside of the pavement. Double trolley wires are 


fixed throughout the whole of the system. The wire is 
hard-drawn copper, No. 000 B. & S. gauge. All frogs and 
crossings are of gunmetal, and the span and guard wires 
a-o of galvanised steel. 


The Generating Station for the Northampton Electric Tramways. 


lightning arresters, voltmeters, wattmeters for the recording 
and control of the current generated. In the engine-room 
there is an overhead travelling crane of 40ft. span, capable 


of lifting 10 tons, made by Messrs. Jessop and Appleby, of 


Leicester. The power station is lighted throughout by 
electric light. 
OVERHEAD EQUIPMENT. 
The overhead cquipment is to a great extent on the 


The feeder pillars are arranged at half-mile intervals, and 
consist of cast-iron boxes containing enamelled slate panel, 
upon which are mounted the necessary switches and light- 
ning arresters, etc., and opposite each feeder pillar on the 
overhead wires there is a sectional insulator, which divides 
the overhead line into corresponding half-mile sections, 
which are fed on either side of the insulator from the 
feeder pillar. The overhead system is arranged generally 


The Northampton Boiler Room—Davey-Paxman Economic Boilers and Bennis Stokers. 


span-wire principle, with bracket-arm construction in the 
narrow streets. The poles are of lap-welded steel in five 
sections, telescoped into each other, and have an ornamental 
wrought-iron base bearing the borough coat-of-arms. The 
span-wire poles have curved wrought-iron scrollwork, and 
the bracket arms have ornamental iron scrollwork supports. 
Each pole is capped with an ornamental finial. All poles 


for normal central running, excepting the side-arm bracket 
construction, where it is on the average 4ft. from the centre 
of the track. 


The current is conveyed to the various of the 


system by means of lead-sheathed cables laid on the draw-in 
system in Sykes stoneware multiple conduits. The pilot 


wires for the return current from each terminus to the 


THE ELECTRICAL ENGINEER, AUGUST 5, 1904, 191 


generating station and the telephone wires are carried in | cars in the interior. The cars are provided with an effective 
three-core lead-eheathed cables in ducts as far as the feeder | system of lighting, with head lights, signal lights, and 
cables, and laid on the solid system for the remainder of the | lights for the destination indicators. The cars are hand- 
lengths. somely finished in an artistic fashion, the waist being a rich 
CARS. crimson with gold-panelled borders, the remainder of the 

There аге 20 cars of the following dimensions: length | body being cream. The trucks are of the Brill type; the 
of car body, 166. ; over-all length, 26ft.; total over all-width, wheels are of chilled iron, 2ft. біп. in diameter, and hand- 
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The Engine Room of the Northampton Tramway Station— Willans Engines and International Electrical Engineering Co. Dynamos, 


oft. ain. They are all of the single-truck double-deck type. | brakes and slipper brakes are provided. At each end of 
The framing is of oak, the flooring of pine, the dashers of | the car an automatic safety guard of the Hudeon and 
ateel plates, the stairway stringers of sheet steel firmly | Bowring type is fitted. This consists of a hanging gate, 
bolted to the car body and platform. The handrails are | which, on meeting an obstacle, flies back and releases a 
of brass tubing. The collision fender round the platform | sloping gate in front of the wheels, and drops to the 
is of steel section. The waist panels are of mahogany, and | ground, and prevents any body which might be on the 
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The Switchboard, Northampton. 


the roof framing із of ash. The ceiliog of the cars is of | track from reaching the wheels. The lifeguard remains 
three-ply к veneer. The upper deck is of pine, and is | down until released by the driver. There are two motors 

vided with wearing slate. ө railing round the upper | fixed to each car, each of 27 hp. rating. The gearing 
deck is formed of polished brass tubes filled in with | between the motor and the axle consists of pinion and spor 
strong wire screens. e doors are of oak with handsome | wheels enclosed in a cast-iron oil-tight goar case, the gear 
carved panels. The seats are of perforated veneer, and | running in an oil bath. A new feature introduced into 
special provision is made for thoroughly ventilating the | the cars is the steps. These are made of steel frames 
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filled in with lattice work. The step can be folded by 
means of gearing worked by a ratchet, which also secures and 
locks the platform gate at the same operation. The steps 
at the driver’s end are so arranged as to be always folded. 
This. type of step prevents any projection from the 
Íront of the car. А controller is placed on each plat- 


repair shop, and smithy adjoin the building, and are 15. 
wide and of varying length. Next these shops, eto., is the 
yard for general stores, and is 140ft. long and 20ft. wide, 
in which is placed the lavatory accommodation. "The shed 
is divided into six bays, and a pit extends the whole length 
under each bay except a short length for door opening, etc. 
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The Battery Room, Northampton. x 
Each pit is drained. The steel roof is supported with steel 
stanchions, 24ft. apart, at each end of which is a rain-water 
down pipe and a stand-pipe, etc., for car-washing. The 
yard in front of the building is 75ft. long and 106ft. 2in. 
wide. The building is treated similar to the power station 
on the elevation. | 


form: of the series-paralle| type, and is arranged so that 
the e can be interlocked with the reversing 
ewitch. 

The mast carrying the trolley arm is of the enclosed 
spring type, the top of the mast being 5ft. 5ft. from the 
crown of tbe car. The trolley arm is of steel tube taper- 
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Overhead Work at Northampton. 


ing from 2in. at the base to lin. at the top. The trolley | The contractors for the various sections were as follows: 


head is of the swivel type, and is insulated from the arm. 
The arm is also insulated from the mast. 


CAR-SHED. 


The main building is 150ft. long and 686. 10in. wide 
and 10ft. high to the tierod, and will accommodate 30 cars. 
The general office, manager’s office, stores, carpenters’ shop, 


boilers, condensing plant, etc., the British Westinghouse 
Electric and Manufacturing Company, Manchester ; steam 
generators, dynamos, battery, etc., the International Elec- 
trical Engineering Company, London; the overhead trolley 
equipment, the Brush Electrical Engineering Company, 
Limited, London; underground feeder cables and pilot 
"wires, Messrs. Siemens Bros. and Co., Limited, London; 
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power station, W. Beardsmore, Northampton; carshed, 
Messrs. Watkin Bros., Northampton. 

The scheme has been prepared and carried out by Mr. 
Alfred Fidler, A.M.I.C.E., borough engineer, and the 
following members of the borough engineer’s staff have 
assisted in the execution of the scheme: Mr. J. McMahon, 
A.LE.E, as resident electrical engineer; Mr. A. W. Ward, 
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Pole for Overhead Work. 


A.M.I.C.E., as superintendent of the permanent way ; Mr. 
S. Wilkinson, as superintendent of the erection of tbe 
power station and car shed. The whole scheme has been 
carried out without the aid of an outside consulting 
engineer. 


ELECTRIC LIGHTING OF DEVONPORT, TASMANIA. 
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Erecting the Over 
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head Wires at Northampton. 


| There are few towns in the United Kingdom of popula- 
cars, Mesars. Dick, Kerr, and Co., Limited, Preston; per- tion less than 5,000 that can boast of an electric light supply 
manent way, Mesors. J. G. White and Co., Limited, London; | of their own. An instance of what has been recently 
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accomplished in а small town in far-off Tasmania may | regularly supplied for three months of the year; and the 
therefore be not uninteresting to our readers. Very hazy | natives are supposed by some to be black people, by others 


i — 
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to be the descendants of those who in days gone by were 


notions exist in the minds of many ps people as to 
granted a free passsge at His Majesty's expense, usually for 


Somewhere in 


The Boller Room at Devonport, Tasmania, with Climax Boiler. 


Australia or New Zealand; it is known chiefly by the 


| some trifling misdemeanour, to Van Diemen's land ag 
Tasmanian apples with which the London market is 


Tasmania was then called, 
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Actually Tasmania is the smallest of the States of the 
Australian Commonwealth. In its insular position and its 
proximity to the neighbouring continent, from which it is 
distant about 100 miles to the south, it offers a close 
analogy to the parent country, that precious stone set in 
the silver sea,” and like it, compared with the mainland, its 
equable climate and luxuriant vegetation combined, pro- 
claim it another Eden, demi-Paradise.” The P. and О. 
and Orient mail steamers call regularly at Hobart, in the 
south of the island, during the apple season, which lasts 
about three months, and each week there are shipped from 


20,000 to 30,000 cases of apples, each holding about 501Ь. 
Recently a movement has been set on foot for the establish- 
ment of a deep-water port for Northern Tasmania, and 
Devonport is now vieing with the neighbouring city of 
Launceston to secure the distinction. 

The town is situated on both sides of the River Mersey, 
which affords a safe anchorage for the largest vessels afloat. 


mania, Mr. Corin’s first scheme provided for supplying 
the whole of West and East Devonport, but owing to a 
certain amount of opposition it was thought wise to com- 
mence by driving in the thin end of the wedge, and hence a 
diminutive scheme for supplying only the principal streets 
of West Devonport was adopted. Tenders were then called 
and contracts let, the Brush Company supplying the main 
part of the generating plant, Mr. T K. Steares, represent- 
ing the Tudor Battery Company, receiving the contract 
for the accumulator. Contracts for the building and for 
wooden poles and arms were let locally. The Board sub- 
sequently appointed Mr. Geo. H. Lofts as their town elec- 
trical engineer, to act as clerk of works during construction, 
and to take over the control when completed. 
Direct-current, three-wire, 440 volts across outers, with 
accumulators, is the system adopted. A 70-h.p. Morin’s 
patent “Climax” boiler, by Rowland and Co., of Reddish, 
supplies steam to a 48-kw. direct-coupled set, the engine 


The Engine Room, with Belliss Engine, Brush Dynamos, and Dorman and Smith's Switchboard, 


Five years ago the population was only 1,800, and the 
Town Board’s annual assessment £7,000 ; to-day the popu- 
lation approaches 5,000, and last year’s assessment was over 
£17,000. That this expansion is likely to continue is 
evidenced by the number of new buildings, including a 
handsome brick church and a large hotel, now in course of 
ereotion. The town possesses a reliable water supply, 
and has just been furnished with а modern eleotric lighting 
equipment. | 

e Town Board is composed of smart and progres 
sive business men, and to their zeal in its interest this 
latest undertaking is due. Two years ago the Board, after 
careful enquiry and the consideration of much expert and 
other evidence, unanimously decided to instal & system of 
electric supply suitable for pnblic and domestic lighting and 
for the supply of power. 'Tbe Board obtained the services 
of Mr. William Corin, A.M.LC.E, M.I.E.E, once with the 
Metropolitan Electric Supply Company, but for the past 
eight years city electrical engineer of Launceston, Tas- 


being by Belliss and Morcom, and the generator being а 
four pole Universal Brush machine, with Mordey 
“chord” winding. The battery consists of 240 LET 
Tudor cells, and a balancing and boosting sét, also of 
Brush manufacture, is provided, the four machines being 
direct-coupled. The switchboard, by Dorman and Smith, 
was supplied by the Brush Company, as also was an elec- 
trically-driven feed pump of the “Hatfield” type, by 
Merryweather and Sons. A complete set of Weston 
instruments for standardising purposes is provided. 

The building was entrusted by the consulting engineer 
to his colleague, Mr. C. St. John David, M.S.E , city engi- 
neer and surveyor of Launceston, Tasmania It is of 
(Jueen Anne design, and is built in red brick, with a tem- 
porary side so arranged as to allow for extensions. The 
whole plant is laid down with this in view, and the switch- 
board, perhaps unnecessarily complicated for the present 
small area and small load supplied, will be sufficient for 
supplying the whole of East and West Devonport in the 
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future. The building will accommodate one additional set 
similar to the present one, and by extending it northwards 
room may be provided for three more sets. But before this 
is necessary, if Devonport continues to grow, it is probable 
that a Е transmission scheme may be adopted, 
which will make а large supply available, and in this respect 
Devonport will follow the example cet by Launceston, 
where new plant, by Kolben and Co., to the extent of 
1,200 kw. is now being erected. The consulting engineer 
was, however, unable to advise commencing the Darcan 
supply with water power, owing to the small initial demand 
contemplated and the heavy capital expenditure involved. 
With steam power, on the contrary, a balance of a few 
pounds to credit is shown on the first complete quarter’s 
running. 

Owing to the policy advocated by the consulting engineer, 
and adopted by the Board—viz., to undertake the wiring 
of houses on the hire-purchase system, or, if desired, to put 
in the wiring for 10 per cent. rental per annum—a nearly 
full load of 3,000 lamps was waicing for the plant before it 
commenced to run; and now, after eight months’ running, 
a poll of the ratepayers has decided by a two-thirds majority 
to increase the loan from £7,000 to £11,000—i.e., the 
full extent of the parliamentary powers obtained by the 
Board—in order to provide funds for the duplication of 
the plant. 

The mains are all overhead, and the street lampe are 
suspended from ornamental.iron brackets. With one excep- 
tion, there is nothing particularly novel about the outdoor 
work; that exccption is the method adopted for changing 
over from arc to incandescent lamps, which, so far as we 
are aware, has not been employed before, the idea being 
due to Mr. Corin. At present, in addition to 29 incan- 
descent lamps of 25 c.p. each, there are only 10 enclosed 
arc lampe, 10 more incandescents being arranged to take 


Diagram showing Switching Arran 
Enclosed Arcs to Incandescent 


ente for Changing from Series 

ps at Devonport, Tasmania. 

their place when desired. The method of switching either 
the one or other set of these on is shown in the accompany- 
ing diagram. The arc lamp circuits are arranged as a pair, 
each with five lamps in series, and the alternative incan 
descent lampe are connected across the circuits, as shown 
in diagram. With the arc lamps running, the two circuits 
are in parallel across the outers. By means of a three-pole 
double-throw switch, both ends of one circuit are connected 
to either the positive or negative 'bus bar, and both ends 
of the other circuit to the neutral bus bar; with this 
arrangement, when the incandescent lamps are alight, they 
are all on the positive or negative side of the circuit ; but 
with four circuits comprising 20 lampe, two would be on 
the positive and two on the negative, thus preserving the 
balance. The idea is, of course, capable of development 
for larger areas requiring a larger number of lamps. The 
fuel used is bituminous coal of a very fine quality obtained 
from a thin seam a few miles from Devonport. 

This little scheme having been successfully launched, we 
shall hope in the future to place figures showing its pro- 
gress before our readers. With all the disadvantages of 
heavy protective duties on machinery and somewhat dearer 
coal to contend against, it should encourage some of the 
smaller оваа towns to know that а commercial success 
may be made of electric lighting in such an out-of-the-way 
place as Tasmania. 


D —— — 


Slight Accident at Blackpool. — One of the overhead wires on 
the Promenade tramway route at Blackpool collapsed on Tuesday 
afternoon. The front was crowded at the time, and there vas an 
excited stampede, but the cut-off appliance worked successfully, and no 
harm was done beyond the dislocation of the tramway traffic for a 
chort, time. | ' 


LETTERS FROM AN OLD HAND ТО A YOUNG ONE. 


II.— ON THE METHOD OF TRAINING. 


My Dear Young 'Un,—You have adhered to your inten- 
tion of becoming an engineer, and an electrical one! I 
thought you would. Many ask advice: few take it. Now 
you want to know “the best course of training"! The 
problem is as difficult as the Hampton Court Maze. There 
are plenty of entrances: the job is to find the path that 
gets there. To make confusion worse confounded, each 
man has his own particular maze—no two temperaments 
are alike. If you want learned literature on the subject, 
read the discussions at the Institution of Electrical 
Engineers this year. There you will see how doctors 

e points I should advise you to consider. are, your 
hysical constitution, your temperament, your pocket, and 
ortuitous circumstances. I don’t know that this order is 
in degree of importance ; you had better think them all 

over very carefully. 

So far as I recollect, your health is normal You did 
yourself credit the day we lunched at Slaters. I had to 
give the waitress twopence extra to save my face! Also, 
you are not full-back in your School Rugger team for 
nothing. So hard work will not hurt you. If you were 
a little older than fifteen, I should recommend you to go 
into the shops during the day and take classes in the 
evening. I am a trifle afraid of it at your age, however— 
you mustn't be an old man before you are a young one. 
Whether you take theory first and practice after, or vice 
versi, is an open question—though you must have both. 
The best life to lead depends upon the liver. Above all 
things, you must keep fit, even if you have to go slow. 

This is where your temperament comes in. If you were 
a very brainy man—preferring to sit down and swat 
rather than play cricket—I should emphatically send you 
into the shops right away to get some life knocked into 
you. The tendency for the head-work required in engi- 
neering being already strong, the aptitude for hand-work 
should be acquired while adaptability remains. Nothing 
is more pitiable than the office-man who has a horror of 
seeing his work through the shops; he is no more than a 
specialised clerk. And you should bear in mind that the 
ease with which technical education is now obtained, and 
the repugnance which existe in plunging from the College 
into the Shop, is turning out a glut of these paper- 
engineers. 

ut—if you will excuse my saying it as between 
frieoda—you are a trifle thick-headed as regards theory. 
I understand that the Binomial Theorem is rather outside 
your weight, and that you carelessly left the fume-chamber 
door open in the Practical Chemistry Class to see if 
sulphuretted hydrogen really was injurious to life. If you 
don't get some theory banged into you now, you'll never 
absorb it. So you had better go to а Technieal College 
for a couple of years. And I humbly pray that patience 
and a saving sense of humour may be grantar to your 
teachers. Of course, if your pater could afford it, the 
ideal plan would be to send you to College for, say, six 
months in the year, to a works as pupil for the other six, 
and to keep this up for three years. This would cost some- 
thing, however; and I expect you would begin to grouse 
about ae your holidays! The ordinary college terms 
leave a good many gaps in the year. Why not try to get 
& job as odd man in a shop to fill up the time? 

Fortuitous advantages may arise—you may have some- 
one in tow who can pitehfork you into a place where 
experience may be gathered in armfuls. If so, haul on 
the tow-rope. (But don't think Гт on the other end of 
the line. I have no vacancies for beginners, and personally 
I think you will be a better man if you go through the 
rough fair and square with all the rest of them.) Don't 
use your influence to get salary or position. If it is a job 
where you are supposed to do what you can’t do, don't 
touch it! There is no need to bea fool artificially—you 
due enough natural aptitude (speaking again as а 
riend). 

Be careful not to specialise too soon. You have a life- 
time befere you; а long-bore gun carries further than а 
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short-bore. If you can spend eight years in learning with 
disregard for salary, so much the better for you later on. 
Pocket again |—the longer you can hang on to poor salary 
and rich experience, the better in the long run. Become 
a general engineer first—an electrician after. Electrical 
engineering can be far more easily studied from books than 
mechanical practice. Rub your nose into the practice 
while you are young; there is plenty of time later on to 
wear white shirts. 

As a relief from engineering, study finance. An engi- 
neering firm may turn out beautiful engines, but if it 
doesn’t pay, the shareholders will grumble. While you 
are in the shope, study the economic aspect of speeding-up 
lathes and working double gangs. If you get into a supply 
station, try to understand the Maximum Demand system. 
It is worth an engineer's while to study for some of the 
Institute of Bankers’ exams., if he can find time. 

One thing more! Don't be haughty to men of inferior 
education who are slogging their own way up. Engineer- 
ing, above all other professions, makes a constant appeal 
to fact. Education and influence don't count if a man's 
work is not right. А fool is found out quicker in engineer- 
ing than in anything else. If a man has genius, it is not 

ө to sneer at him even if he drops all his aitches and 
says and et extera" Every engineer carries the baton of 
command їп his knapsack—if he has the right knapsack.— 


Yours, THE OLD UN. 
RHYMES FROM THE OFFICE. 
BY PABLO. 
No. 3.—The Lady Typists’ Reply to the Unknown 
Poet, * 


O poet true, O gallant, courteous knight, 
Thy welcome, welcome is; thy verses sweet 
Have reached our inmost hearts. Would that we might 
Reach thine! Would that we could attain the height 
Of poet’s skill, and give thee answer meet. 


Thy form eludes imagination’s eye— 

He's dark! He's fair! He's short! He's tall! He's thin! 
He's not! Thus disagree we; vainly try 
To picture (as we echo sigh to sigh) 

y mouth, thy nose, thy lustrous eyes, thy chin. 

Declare thyself, we pray thee, great unknown, 

That we, who now thy highest praises sing, 
May, when the bell forth with hideous tone, 
Withhold from thee—from thee, ador'd, alone— 

Our “ Botheration ! let the bounder ring.“ 


TRADE NOTICES AND NOVELTIES. 


Wires and Cables. 


From Messrs. W. T. Glover and Co., Limited, we have 
received a оору of their revised catalogue of electrical wires and 
cables. In addition to the inclusion of the firm's well-known 
vulcanised rubber cables, several new features have been intro- 
duced, notably the classifying of their various types of 
Diatrine „ lead-oovered cables for lighting and power 
mains, sulteble for either low or high voltages. These cables 
can now be subjected to Messrs. Glover's patented method of 
testing by hydraulic pressure, which, it will be remembered, 
was descri in our issue for Dec. 18 last. Special attention 
is drawn to several types of cables recently introduced, amon 
them being Diatrine paper, leadless cables for undergroun 
mains and mining work; bitumen insulated cables, specially 
suitable for solid systems; leather-sheathed cables, specially 
suitable for rough usage ; fire-resisting, for switchboard oonneo- 
tions for train, theatre, and ship lighting, eto. Descriptions, it 
may be added, are included of these cables. 

Water-Distilling Plant. 

The Mirrlees-Watson Company, Limited, Sootland-street, 
Glasgow, have sent us a оору of a pamphlet describing their 
„% Yaryan" water-distilling apparatus. It is pointed out that 
in many districts the supply of water is unsuitable for use in 


* The fair sex had been recently introduced into the typing depart- 
ment, and the office poet had written (anonymously) some effusive 
verses of weloome, The | 
too shy to make use of it, and the present writer, ever the 
servant of beauty, consocted the above for the occasion. 


e ladies either had not the gift of poesy or were 
willing 
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boilers, and cannot be satisfactorily treated by any chemical 
system. In such cases the 1 is distillation. Hitherto 
the great objection to water illers has been the cost of fuel, 
but with their sextuple effect Yaryan distillers the above firm 
claim that the amount of fuel used has been very greatly 
reduced, thus rendering the distillation of water thoroughly 
practicable. On railways the use of sedimentary water in loco. 
boilers causes a very heavy expenditure in upkeep, and there 
are many places where a decided benefit would be obtained by 
the installation of an economical distilling plant. The economy 
of the apparatus described is stated to be such that as mach as 
44lb. of water have been evaporated and condensed per pound 


of coal used. 
Electric Fans, 


We note from a circular recently received that the Brush 
Electrical Engineering Company, Limited, Victoria Works, 
Belvedere-road, London, S.E., have introduced a battery fan 
which will run from 250 to 300 hours. These fans may there- 
fore be introduced when there is no electric lighting supply 
available. The same firm are supplying a neat of lamp- 
holder fan which can be used wherever there is an incandescent 
lamp fixed, by simply taking out the latter and inserting the fan, 


Resistanee Apparatus. 

Perfecta Reeistanoe apparatus, especially adapted for operating 
electric lifts, is dealt with in а prioe list recently issued by 
Messrs. Monte-Callow and Co., 6, Ludgate Broadway, 
London, E.C. 

A Million Horse-Power. 

A new publication, entitled A Million Horse-Power,” issued 
by the British Westinghouse Electric and Manufacturing Oom- 
pany, Limited, contains po of the more important 
electrical installations which have been carried out by this firm 
within the British Empire. 

Ferranti Apparatus. 

From Messrs. Ferranti Limited, Hollinwood, Linos., we 
have received three publications, dealing respectively with the 
firm's reverse-current relay for continuous-ourrent circuits ; 
moving-coil instruments, 8in. round type; and shunts for 
moving-ooll ammeters. 

Fittings. 

The Progress sheet issued by the General Electric Company, 
Limited, 71, Queen Victoria-street, London, E.C., for lass 
month illustrates various novelties in electric light fittings 
which should be found exceptionally useful for showroom and 
window lighting. They include adjustable brackets and shelf 
clips. Particulars are included of Union steel tubing and of 
а new protected wall plug. А new pattern fuse and switchboard 
is also shown, and several new designs in pendants. "We note 
that prices in ‘‘ Champion ” fuses have been reduced. 


PERSONAL. 


Councillor Ralph Fream (chairman of the Gloucester Tramways 
Committee) and Мт». Fream were the recipients of an interesting 
presentation at the Guildhall, Gloucester, last week. The presentation 
to Mr. Fream took the form of a handsome replica of one of Gloucester’s 
new electric cars, made in silver and polished oak, designed as a 
smoker's cabinet. The elegant little model, which is 17in. or 18in. 
in length and about 12in. in height, bore the following inscription : 
Presented to Councillor Ralph Fream by the Mayor, Sheriff, Alder- 
men, and Oouncillors of Gloucester as a slight recognition of the great 
services rendered as chairman of the Gloucester Electric Tramways 
during their construction and opening, May, 1904.” The present to 
Mrs. Fream consisted of a family silver five o'clock tea service and a 
gold bracelet. 

The Aston (Birmingham) Town Council have decided to retain the 
services of Mr. R. Green, of Pritchard, Green, and Oo., Birmingham, 
as consulting engineer upon the terms of the existing agreement in 
relation to the reconstruction of the tramways about to be purchased 
from the N Fas Birmingham Tramways Company, Limited. 

Mr. John McGown, St. Ronans, has been appointed manager of the 
Bo'ness electric supply works, under the National Electric Construo- 
tion Compeny, of London. 

The Gloucester City Council have awarded Mr. К. Read, the ci 
surveyor, an honorarium of £500 for his services in connection wi 
the conversion of the tramways to electric traction. А sum of £200 
was voted to his assistants. 

The Erith Urban District Council have appointed Mr. G. W. Blake 
clerk of works in respect of the alterations and additions to be made 
to the eleotric lighting station. 


APPOINTMENTS VACANT. 


Fitter Driver, wages 36s. per week, Switchboard Attendant, wages 
25s. per week, Stoke-upon-Trent Electricity Committee, Applications 
by Aug. 13. See advertisement. 

Lecturer in Electrical Engin 
N. S. W. Salary, £500 per annum. Applications by Sept. 10. 
advertisement. | 
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WIRELESS TELEGRAPHY. 


The policy of the Government with regard to wireless 
telegraphy is embodied in a Bill to be passed—organised 
opposition permitting—during the present session. The 
first paragraph in a memorandum attached to the Bill 
says, “ The object of this Bill is to give the Government 
control over wireless telegraphy, in order to preclude its 
improper use in time of war or in any other national 
emergency, and to regulate the working of different 
stations in such a manner as to secure the greatest 
efficiency of communication between all stations.” We agree 
with the policy. We have read the Bill, and it is not 
worth the paper it is printed upon. The Bill, if passed 
as drafted, will be utterly useless to effect the object 
desired, and its only result will be to increase the 
number of curses hurled against Government departments. 
Clause 1 of the Bill reads: A person shall not establish 
any wireless telegraph station, or instal or work any appa- 
ratus for wireless telegraphy, in any place or on board any 
British ship except under and in aocordanee with a license 
granted in that behalf by the Postmaster-General, with the 
consent of the Admiralty, the Army Council, and the Board 
of Trade.” Imagine for a moment that a ship in the Black 
Sea bas installed upon it a wireless telegraph under 
license of the Postmaster-General, and there is a station 
at Odessa, to which port the ship is bound, also 
that the Russian authorities take into their heads 
to issue licenses and regulations diametrically opposed 
to those of the Postmaster-General; or, further, assume 
that no nation with porte permits wireless telegraphy to be 
used in accord with tho regulations in the license. What 
then? Is a ship in а fog going to trouble about a lot of 
silly restrictions, or to care one iota what a license says? 
It will, of course, work its telegraph to its own salvation. 
In time of war the Government already possesses powers 
amply sufficient to close every station upon shores under 
its control. It can with its existing powers enter into 
occupation and control, and, therefore, need not fear the 
transmission of messages that would be а source of 
danger. So far as war is concerned, the Bill gives 
no powers over and above what already exist, 
in that any civilised Government can and does take 
whatever action it pleases relative to the necessities 
of the case. Law takes a back seat during war. The 
necessity of national existence then rides rough-shod over 
legal forms. But while the great point made by this Bill 
and the memoranda accompanying it is strategical neces- 
sities, one very real question is, What effect will it have 
upon social and commercial relations? War can and will 
take care of itself. A clause in one memorandum reads: 
* One of the great difficulties to contend with in wireless 
telegraphy is interference as between neighbouring stations, 
and this must be mot with by limitation of the number 
of stations and careful selection of sites." Who is 
to select the sites? The Government with a view to 
strategical requirements, or the licensee with a view 
to commercial wants? Similarly, who is to decide as 
to the limitations, and what is to be the prevailing factor ? 
The two classes of requirements are irreconcileable. If the 
Government wants strategy, let it erect and equip its 
stations; if it wants commerce, the Government has 
neither the knowledge nor the experience to determine 
what is wanted and why it is wanted. Practically, the 
granting of licenses will mean the creation of another 
monopoly, for once in possession it will be impossible 
for а second company, even if 16 has an improvement to 
exploit, to come along and obtain a license when limita- 
tion is strictly adhered to. Surely the history of telephony 
ought to make the Government pause before creating 


THE ELECTRICAL ENGINEER, AUGUST 5, 1904. 


another monopoly. Progress is not so rapid as to warrant: 
the cancellation of A’s license because B comes along with 
a slight improvement—and improvements come gradually. 
Altogether, the Bill as it stands will give a monopoly to 
the company getting its license first, and those who come 
after will be nowhere unless the selection of sites brings 
about the bankruptcy of the first-comers. Can we suggest 
an alternative scheme? Frankly, no. Except (a) let the 
Government do the work itself, or (5) let commerce fight 
its own battle without restriction, when sooner or later 
natural selection will provide for the survival of the fittest. 


CORRESPONDENCE. 


% One man's word is no man’s word, 
Justice needs that both be heard." 


TELEPHONY AT GLASGOW. 


Str,—Perhaps you will allow one of the “academical 
ers" to say & word on this subject. My argument at 
Glasgow in 1897 was that the proposed scheme provided 
too little plant in proportion to the estimated number of 
working subscribers. The Table A, printed on your 
, 152, amply proves the correctness of that argument. 
e table shows that there are twice the number of 
completed instruments that the estimate provided for, and 
it shows that to serve twice the estimated number of instru- 
mente, there have been required nearly four times the 
estimated length of wire, nearly seven times the estimated 
amount of trenching, nearly five times the estimated length 
of duct, and nearly seven times the estimated length of 
cable. The effect of this miscalculation on the finances of 
the concern is that the ratio of revenue to capital 
expenditure is only just over what the estimate 
showed would be attained. In other words, for a given 
result in gross revenue the Glasgow Corporation telephone 
department have spent nearly twice the amount of capital 
that was estimated to be required. 

It strikes me as & misuse of terms to describe these 
results as having ‘successfully proved in the concrete what 
was academically argued to be impossible.” They show, on 
the contrary, that there has been a miscalculation of nearly 
100 per cent. Nothing academical about that |—Yours, 
ete., HERBERT Laws WEBB. 


35, Old Queen-street, S. W., July 30, 1904. 


I аш sorry to disagree with Mr. Webb, but venture to 
E: that the @ w figures prove nothing of his view. 
The old adage, “ А man convinced against his will, is of the 
same opinion still,” applies in this case, and Mr. Webb will 
not, perhaps cannot, see that there is absolutely no connec- 
tion between estimates for one thing and costs for another. 
Mr. Webb claims to be a man of rience. What reall 
is his le a in comparison with that of Mr. A. 
Bennett's? Ironically he terms himself an “academical 
arguer, and he hits the goal by accident, not by intention. 
Here is a simple problem. Given a central telephone 
exchange at A, any number of instruments over a circular 
area with radius z, with capital cost per instrument y. 
Now double or treble that number of subscribers over 
area radius 2z. Will the cost be 2 y or 5 y, or if not, why 
not; or will it be any multiple of y, or can it be connected 
with y in any way; again, if not, why not? Is it not a 
fundamental fact that the controlling factor of length of 
wire, trenching, and ducts is area, not instruments ?— THE 
WRITER ON TELEPHONY IN THE E. E.] 


REGENERATIVE TRAMWAY MOTORS. 


SIR, —I have been very much interested in reading your 
description of the demonstration at Gravesend on Wednes- 
.day last. Your observations of the energy expended and 
returned to the line are exactly such as the tramway 
world has been waiting for, and will undoubtedly convince 
the most sceptical of your readers as to the reality of the 

erative effect. I regret to find that some of the 
information which I supplied was not so clear as it ought 
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to have been on the subject of the size of motor required 
for economical and satisfactory re-generation. . 

The demi-car with two 28-h.p. motors is obviously over- 
motored, but I cannot find any cheaper or lighter motors 
on the market. One motor would do the work easily, but 
if only one axle were driven, the adhesion on the grades 
would be insufficient. At Devonport, which has worse 
gradients, and more of them, the motors are of the same 
size—vis., 28 h.p.—and the cars are of the same size as the 
large cars at Gravesend— i. e., about nine tons. The Devon- 
port motors since their conversion have been in 
service eight months, and are quite as satisfactory as they 
were previously. It is obvious, however, to any tramwa 
engineer that they are rather too small for the line, which 
one of the most severe in the country. Albeit these cars are 
daily overloaded, and have carried over 100 passengers 


г саг. 
P With r to my note to the effect that the demi-car 
takes leas than half the energy consumed by the ordinary 
car, this was intended to mean energy per car mile, not per 
ton-mile. The actual figures are ‘4, as against ‘9, which 
roves my claim that the demi-car not only saves half the 
bour, but also half the energy as compared with an ordinary 
full-size series. el car. Therefore, when substituted 
for an ordinary саг on a lean line, it will run at half the 
cost per mile, and thereby transform а loss into а "profit. 
These lean lines exist in great numbers, to the detriment of 
the financial resulte. . d 
I have approached these subjects from the ponu of view 
of the tramway director and shareholder. ө object of 
the invention is to increase the value of tramway property 
by raising dividends and by reducing risk of accident. 
That they will have these effects no one who witnessed the 
demonstration at Gravesend сап doubt. — Yours, etc., 
JOHN RAWORTH. 
2, Queen Anne's-gate, S. W., Aug. 1, 1904. 


P.S.—A very simple calculation shows that the saving 
to be effected is equal to something in excess of £450,000 
per annum in Great Britain alone. 


ARTIFICIAL LOADS. 


Sir,—e tank for artificial loads for the dissipation of 
electric energy which appears in the Electrical Engineer, 
July 22, 1904, there is соза рашка original in the 
method of placing one iron tank inside another in order to 
build up an artificial load suitable for dynamo testing, as 
many engineering works and central stations are using at 
the present time similar arrangements for the above par- 
poses. Neither is it always advisable to earth the outer 

especially in an engineering works where large 
foundation plates are used for bolting down machines 
which are about to be tested, because by so doing you 
practically reduce the insulation resistance of the machine 
down to one-half, which may cause trouble. 

I should like to ask the writer how long he proposes to 
run a machine under test, becaase he mentions the fact 
that he does not like the use of canal water for the above 
purposes, owing to it changing its specific resistance con- 
siderably during the period from winter to summer. Surely 
he would not run a machine for six months in order to teat 
its 3 or general behaviour of same. Usually from 
10 to 12 hours run will ау аду reasonable engineer, 
during which time he will find that the physical properties 
or the conductivity of the canal water has not altered 
much, if any, certainly not enough to interfere with the 
test. With to the use of chemicals, such as 
sulphuric acid, salts, and common soda, I beg to say that 
these should never be used upon any account where a very 
steady constant load test is required. the tank is suit- 
ably designed, with ample electrode surface (both anode 
and kathode), иес with some convenient arrangement 
for varying the distance between these electrodes, also with 
a large supply of cold water (either canal, river, town, or 
even condeused water) for circulating through the tank, 
then, with a reasonable small tank, there is not the slightest 
reason why any size of machine up to at least 1,000 kw. 
could not be run under full load without the use of any 
chemicals whatever. 


j i 
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Some years ago I, for the first time, made it known to 
the engineering community (by giving analysis and specific 
resistances of various waters) that it was quite unnecessary 
to use chemicals of any kind for any waters when testing. 
Again, 2} years ago, a discussion took place between myself 
and another well-known engineering gentleman upon the 
question of testing tanks, chemicals, various waters—in fact, 
on similar lires to this, when I gave a few particulars and 
dimensions of tank I had been in the habit of using. See 
Electrical Review for Jan. 17 and 31 and Feb. 7, 14, and 
21, 1902.— Yours, etc., YRREB. 


THE DIESEL OIL-ENGINE. 


SiR,—In your. issue of the 29th ult., while mentioning 
that at а recent consumption trial of a Diesel oil-engine of 
160 b. h. p. the extremely low consumption of 0'37lb. of 
crude petroleum per brake horse.power was obtained, you 
state that “other fuel comes out as low as „d. per brake 
horse-power." "There is apparently a slight misunderstand- 
ing here, inasmuch as it is the figure above mentioned— 
viz. O 37lb. crude petroleum— which, on the basis of 428. 
per ton, shows a fuel consumption cost of jd. per brake 
horse-power.— Yours, etc., 


DIESEL ENGINE COMPANY, LIMITED. 


| N.B.—We are afraid that the word “other is a steno- 
graphic error for or the.” The sentence was dictated to 
read, Or the fuel comes out as low as zd. per brake horse- 
power hour.”—Ep, E. E.] | 


RUBBER CULTIVATION IN PARA. 


A more optimistic view of the future of rubber cultiva- 
tion than was given in the recent report by U.S. Consul 
Edward M. Conley, at Mexico City, Mexico, is held by U.S. 
Consul Louis Н. Aymé, at Para, Brazil. 
report Mr. Aymé describes a rubber plantation owned by 
a Mr. Martins in a suburb of Para. Several years ago this 
Сава cleared a property of буе acres of sandy ground. 

e planted here a number of seeds of the Hevea brasiliensis, 
which have grown and flourished, chiefly on the higher 
ground. The success promised from these experiments 
encouraged Mr. Martins to plant several thousand seeds 
three years ago. This spring, for the first time, he tapped 40 
of the best and largest trees, and from them secured a good out- 
put of rubber. Mr. Martins, when he plauted the rubber trees, 
also planted a number of inaja palms, which furnish the nuts 
used in smoking the rubber. There are on this plantation 
to-day several hundred trees that are beginning to yield 
latex, and there are between two and three thousand young 


trees from 2ft. to 20ft. high. The usual forest “run” ів | 


about two miles long, and it is a good run that has 100 
trees; but here, in a space of five acres, it is estimated 
there will be in 10 years at least 1, 000 full-bearing rubber 
trees, which will produce more and better rubber than the 
tree on the forest runs, for it will be gathered more quickly 
and in а cleaner manner, and with greater care of the tree 
in tapping. The consul believes that there is no longer 
any doubt of the success of this experiment; and this 
would seem all the more important, as the Hevea brasiliensis 
trees of the great Amazon valley are being exhausted, and 
it is doubtful whether nature can replace them with 
sufficient rapidity to keep pace with the present demand 
for rubber. A possible reason for the unsuccessful attempts 
to raise these trees elsewhere is suggested. It has been 
found that the seeds of the tree germinate very soon after 
falling, but: they lose the power of germinating quickly ; 
rci it'is very: difficult to transport them in good con- 

ion. ; Consul’ Aymé thinks that there is an opportunity 
ere fer profitable investment of large capital, and the 
establishment of extensive plantations. Much study of 


` cdnditions would be necessary, and it would probably take 
10 years before the plantation would be yielding profitably, 


though, under favourable conditions, trees five years old 
would yield. To engage in this work a capital of not less 
than £10,000 would be required—preferably much more 
than this. We take the above from the Electrical Review of 
New York. 


In а recent 


WIRELESS TELEGRAPHY. 
BY R. G BLAINE, M. k., A. M. I. C. E., ETC. 
(Continued from page 80.) 
SPANISH EXPERIMENTS. 


The Cervera System.— Spain has also recently added her 
quota to successful research in this branch of science and 
invention, and we find the system of Señor Cervera adopted 
and giving good results. In some respecte this system 
differs from those already described, especially in the con- 
struction of the coherer. The transmitter has the usual 
vertical aerial with earthed connection, and the usual induc- 
tion coil with spark gap, & condenser being inserted in each 
arm of the oscillator near the spark gap. Thesame antenna 
їз used both for receiving and transmitting, there being а 
changing switch which cuts out the condensers and spark 
gap when receiving. The antenna is earthed through the 
primary of a mall transformer, as before, the корыр eh of 
this transformer being divided by cutting out one spiral 
of winding at the centre of the coil and inserting а соп- 
denser between the terminals thus formed, after the manner 
of the Marconi “ jigger.” The terminals of the condenser 
are in turn connected to the terminals of the coherer, 
which consists of two small ivory discs, which may be 
adjusted by micrometer screws, having between them the 
conductors, which are in this case plugs of soft annealed 
iron with the usual powdered metal between them. The 
Cervera receiving apparatus has four separate circuits, 
which in turn fulfil the following functions: (1) operating 
the Morse machine, (2) making and breaking the coherer 
and relay circuit, (3) actuating the tapper, (4) interrupting 
the circuit of an electromagnet the function of which is to 
alter the sensibility of the coherer. The whole receiver, 
with its various circuits, is somewhat complicated, but is 
said to work well. The system has been successfully tried 
at various stations, and also across the Straits of Gibraltar, 
a distance of 34 km. (21} miles). 


AMERICAN SYSTEMS. 


The De Forest System.—This system is due to Dr. Lee De 
Forest and Prof. C. E. Freeman, of the United States. The 


— 
— 


DR. LEE DI FOREST. 


transmitter is not of the usual cell and Ruhmkorff coil type, 
but is much more powerful. A 110- volt continuous current 
from a dynamo or accumulators is transformed by a rotary 
transformer into an alternate current at a pressure of about 
500 volts, which is further increased to 25,000 volts in an 
oil transformer, 3 (Fig. 70A). This high-pressure but 
low-frequency alternating current is used for charging a 
series of condensers, represented by 7, 8 in the illustra- 
tion. The discharge of these condensers through the spark 
gap, 6, gives rise to the ether waves necessary for the 
transmission of the message. The aerial, 4, is connected 
to one spark ball or disc. and the other to earth. The 
pressure being high, great disturbance of the ether takes 
place, hence long distances may be traversed and yet the 
effect be sufficiently powerful to give а readable message. 
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A key, 2, working in oil is used to make and break the 
circuit of the transmitter. The receiver circuit is shown 
diagrammatically at B (lower figure). Its circuit includes 
the aerial, which is connected to the primary of a small 
transformer, the secondary of which is in the local 
circuit, the latter including the responders, 1“ 1“, 
inductance coils, 2 2", resistance, 5 (about 5,000 ohms), 
the condenser, 5’, and the telephone receiver, 6’. There 
are keys, 9’ 9", for relieving the responders. There is also 
a battery, 4’, the current from which flows through the 
telephone all the time the apparatus is in use. 

| e responder deserves special notice. It is of the anti- 
coherer type, as its resistance is increased under the influence 
of impinging ether waves, and thus the current flowing 


normally through the circuit of the responder is interrupted. - 


The responder is really a little electrolytic cell; the elec- 
trodes being of soft metal are placed in a paste composed 
of metallic particles, and a liquid which can be electrolysed 
by the current. The current flowing normally detaches 
minute particles of metal, causing them to pass from one 
electrode to the other, the normal resistance of the cell 
being small. When the ether waves set up by the trans- 
mitter reach the responder, hydrogen bubbles are generated 
at the kathode, and form a cushion which increases the 
- resistance of the cell, momentarily interrupting the current, 
causing the telephone diaphragm to be momentarily released 


Battery; 5', Condenser ; 
6’, Telephone Receiver; 7, Antenna; 8’, Ground ; 9, 9", Shunt Switches. — 
(From The Engineering Magazine.) 
from the pull of its magnets, and a sharp click is heard in 
it. А series of impulses sent at proper intervals give rise 
to a series of clicks arranged to convey a message in the 
Morse code. 
The system has been very successful. On Dec. 11, 1902, 
the Coney Island station of this company caught messages 
from the “ Philadelphia” when the latter was 100 miles 
away, the veasel having Marconi apparatus. No tuning 
device is used at Coney Island. Тһе Philadelphia was 
overheard calling up the Babylon station, and later the 
Sagaponack station. The aerials at Coney Island are 
simple two-stranded copper wires 210ft. high. In the dock 
at New York, with miles of metal warehouses intervening, 
conversation was carried on with the *' Deutscbland,” which 
is equipped with apparatus of the Arco-Slaby system, but 
it was found necessary to replace the coherer of that system 
by the responder of the De Forest system. Messages have 
been received by a De Forest pocket receiver measuring 
Sin. by 4in. by 3in. from a distance of 100 miles. The 
equipment of trains has been taken in hand, and we 
understand that the Twentieth Century Limited“ express 
on the New York Central Railroad is to be fitted with the 
apparatus of this company to communicate with stations 
near the track 100 miles or во apart. The system has now, 
it is said, been adopted, after severe tests, by the United 
States army and navy. 
A photograph of a complete De Forest transmitter set is 


shown in Fig. 71, kindly sent by Dr. De Forest — the key 
to the right, variable inductance or resistance in the centre, 
the oil transformer and spark apparatus to the left. 
American papers tell us that before the possibility of Trans- 
atlantic wireless telegraphy was demonstrated, this com- 
pany had completed plans for establishing stations by which 
not only America, but the Pacific, could be spanned. One 
of the latter is to be at the southern end of Californis, 


—— 


Fic. 71. —The De Forest System. 


another (a relay station) at the north end of Hawaii, one 
near Manila, and one at Hong Kong. The towers at 
Manila and Honolulu are to be 250ft. high. They will 
support three screens of vertical wires at each station. 
The distance between Manila and Hawaii will be 3,500 
miles, that between Hawaii and California 2,200 miles. 
Stations at Cape Hatteras, Key West, Havana, etc., are 
now being equipped or are in working order. Should 
Dr. De Forest succeed in negotiating these long distar ces, 
he may claim a place in the very front rank in regard to 
wireless invention апа enterprise at the present time. 
Like Marconi, he is young—only 30. He is graduate 
(Ph.D.) of Yale. 


Fic. 72. —Fessenden Apparatus. 


The Fessenden System.—This system has been successfully 
developed by Prof. Reginald A. Fessenden, of the United 
States Weather Bureau. Prof. Fessenden claims to use, 
not free Hertz waves, but “semi-free” waves. In his 

tent specification the professor says: In the Lodge 
waves the electrical energy is & maximum when the mag, 
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netic energy is a minimum, and all the energy not absorbed 
by resistance is recoverable ; with the form investigated by 
me the electrical energy is a maximum at the same time as 
the etic, and none of the energy radiated is recover- 
able except by deflection.” The aerial, A (Fig. 72), may 
have several wires in parallel, and there is usually a 
secondary conductor joined on to these, which may be 
carried in a horizontal direction over buildings, etc., 
being earthed at each end. The length of each arm of 
this secondary conductor is approximately one-quarter of 
the wave-length employed. The mast to which the acrials, 
A, are attached is guyed from the top by wires having 
a different period of oscillation from that of the aerials, 
the object being to eliminate as far as possible the 
influence of waves the lengths of which are not in 
tune with the receiving apparatus. The induction coil, I, 
is kept continually in action when messages are bein 
transmitted, a key, K, being employed to throw the aerials 
in and out of tune with the receiving station. The key, 
in fact, short-circuite the tuning device, which is shown at 
В’, and consists of parallel strips or wires immersed in oil 
and fitted with sliding contacts. The capacity and induot- 
ance of the tuning device is arranged to give a true sine 
wave, and to agree in period exactly with the natural 
period of the oscillator system, including the aerials. The 
receiver system inéludes the aerials, the condenser, L, 
tuning grid, b, electromagnetic wave detector, C, and the 
earth, E. There are also head telephones, T, and other 
details, ae shown in the illustration. 


"n 


Fic. 73.— Fessenden Electromagnetic Recelver. 


The electromagnetic detector or responder, C, is of special 
interest, and is shown in section in Fig. 75. It consists of 
a short loop of fine silver wire, D, :002in. in diameter, with 
a core of platinum wire ‘00006in. in diameter, and is 
fastened to the terminal wires, D, which are sealed into 
the glass bulb, A. The tip of the silver loop is dissolved 
or eaten away by nitric acid, leaving the platinum wire 
exposed, and to decrease the loss due to radiation, the loop 
is enolosed in the silver shell, C. The action of the receiver 
is peo that of the bolometer, and has already been 
referred to. The radiating or absorbing surface is here, 
however, very small compared with the mass. The 
heat capacity is therefore small, and а very small—in faot, 
nearly infinitesimal—quantity of heat suffices to raise, and 
sufficiently raise, the temperature of the wire. The glass 
bulb is exhausted to increase the sensitiveness of the receiver. 
C (Fig. 72) is a stand for a number of these detectors, it 
being considered best to have several, so that another can be 
immediately switched into circuit should the one in use fail. 

Both the De Forest and Fessenden systems are said to 
admit of a high rate of word transmission telephones being 
used. They have also been subjected to severe tests during 
the United States naval manceuvres, and at other times, 
though on the occasion of the manceuvres the distances 
were not great. One very important phase of the 
Fessenden system is the possibility of syntony by the 
alteration of the frequency of the diaphragm in the 
receiving telephone. Prof. Fessenden found that a 
diaphragm clam all round its circumference had a 
natural period of vibration, which could readily be varied, 
say, by altering the radius of the clamping ring. In this 
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way the telephone could be made to respond to ether 
oscillations of its own frequency better than any other, and 
that frequenoy could be varied by the simple device 
referred to. Thus tuning or syntony, and to a certain 
extent secrecy of transmission, may be secured. 


Тнк GUARINI REPEATER AND GUARINI WIRELESS 
FIRE-ALARM. 

With a good and economical system, it may be that for 
land transmission, at any rate, great power and expensive 
stations are unnecessary ; the use of an automatic repeater 
like that of M. Emile Guarini, of Brussels, may yet solve 
the problem of wireless telegraphic intercommunication. 
The object of the apparatus is to receive messages from a 
station and repeat or retelegraph them on automatically to 
a further station or stations. The circuits of the apparatus 
are shown diagrammatically in Fig. 74, where 1 is the 
aerial, 2 conductor connecting aerial to negative pole of 
relay 4, 5 conductor (placed in metallic tube) joining arma- 
ture 6 of relay 4 to primary 7 of little transformer 8, 13 is 
а condenser, 14 the coherer, 24 tapper of same, 15 induct- 


Fie. 74.—Guarini Repeater Circuits. 


ance coils, 16 a cell, 17 coils of the relay 18, 20 and 21 
terminals of the same, 22 source of electrical energy, 25 
shunts, 25 the table on which the apparatus rests, 26 
inductance, 28 a metallic box joined to the other metallic 
envelope 11, 29 arc coils of relay 4, 30 source of electrical 
energy, 51 induction coil, 52 the oscillator or spark gap, 
33 the earth or a capacity. In the case where it is neces- 
sary to register the signals repeated, relay 4 works a Morse 
rinter. 
d Action of the Apparatus —Suppose that between two 
stations (transmitter and receiver) there is a single repeater, 
the Morse dot and dash code being used. At the trans- 
mitting station an 5 wave of short duration 
is produced, say, by an oscillator like 52. This wave pro- 
jected into space is too feeble to reach the receiving station, 
but is strong enough to affect the aerial, 1; is collected by 
1, but is not able to traverse the secondary of coil, 31, and 
reach the earth (or capacity), 33, on account of the great 
impedance of the circuit. The wave, therefore, traverses 
the conductor, 2, the terminal, 3, of the relay, 4, the con- 
ductor, 5, of the primary, 7, of the transformer, 8, and 
reaches the ground (or capacity) at 9. On account of 
induction in the secondary, 12, of the transformer, 8, the 
coherer, 14, is impressed so well (the self-induction coils, 
15, hindering the waves from following the circuit of 
the cell, 16) that the coils, 17, of the relay, 18, are 
energised, the armature, 19, of the relay is attracted, 
and leaving the position of rest, 21, applies itself against 
the buffer, 20; the current of the cell, 22, acting on the 
tapper, 24, the latter decoheres the coherer, 14, the same 
time that a current circulates round the coils, 29, of the 
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relay, 4. The armature, 6, of the relay, 4, is attracted. 
It leaves its position of rest, 3, and places itself against 
the working buffer of 4 at the same time that the 
armature, 6, oloses the circuit of the source of energy, 50, 
of the primary of the coil, 51, and а spark leaves the 
oscillator. It will be noticed that at this instant an 
interruption has been caused between the terminal, 3, and 
the conductor, 2, going to the receiving antenna. Thus 
the relay, 4, sends on the signal received, and it may 
also print it through the agency of a Morse printer. The 
lower part of the apparatus, being enclosed in a metallic 
box, is not affected by the spark of the oscillator, hence the 
apparatus is again ready to receive a fresh signal. A number 
of dots sent in quick succession form a dash, and so on, as 
usual by the Morse code. There may be a number of 
repeaters between the extreme transmitting station and the 
final receiving station, but the action is the same: No. 1 
repeater repeats the short and long signals to No. 2, No. 2 
repeats them to No. 3, and so on, till they finally are 
received at the extreme station. There is no danger that 
the signals of one repeater may react on another, for when 
a signal is reproduced to No. 2, the circuit of the receiving 
antenne, 1, of repeater No. 1 is interrupted. It is only 
when the signal arrives at repeater No. 5—:.e., out of reach 
of No. 1—that receiver No. 1 becomes capable of receiving 
and retransmitting a new signal from the extreme trans- 
mitting station. In practice, all this takes place as 
rapidly as if tbere were direct communication, for by 
diminishing the distance of transmission, the capacity of 
the station, the size of the induction coils, and hence the 
time constant, are all reduced. 


Fic. 76. 


An illustration of the apparatus is shown in Fig. 75. 
Other forms of the apparatus which have been employed 
by M. Guarini need not be farther referred to here. The 
apparatus bas been thoroughly tried. Experiments were 
made between Brussels and Antwerp, with a repeater at 
Malines, in order to test the value of the repeater over 
considerable distances. The experiments proved very 
successful. An observer at Malines—Licutenant Fernand 
Poncelet, of the Belgian Artillery—had simply to note, 
watch in hand, the time of the. passing of certain signals, 
and the printed records of these signals made by the 
repeater were, after the experiment was finished, com- 
pared with the records received direct from Brussels at the 
extreme receiving station at Ántwerp, as well as with those 
sent out from Brussels. The printed records were found to 
be absolutely identicsl. All the messages sent out from 
Brussels were not received at Antwerp, but the latter 
station received correctly every one of tbe messages received 
at Malines and passed on by the repeater. The absolute 
fidelity of the repeater was thus proved conclusively. 

M. Guarini has also made some experiments in the 
direction of securing the radiation of electric waves in 
any required direction only. Evidently this, if successful, 
will greatly aid other efforts to secure secrecy in trans- 
mission. M. Guarini attempted to do this by limiting the 
issuing waves to a narrow band directed towards the 
receiver he wished to communicate with. To effect this 
be carefully covered hig central antenna or core with 


insulation, and enclosed it in a metallic sheath cylindric 
in form, with a vertical slit in one side, the slit facing in 
the direction in which the distant receiver was situated. 
The central core was connected to one of the oscillator or 
spark knobs, the outer sheath being connected to earth. 


It was supposed that by this arrangement only that portion 
of the core opposite the slit would send out Hertzian 
radiations into space. Considerable success attended this 
effort, we believe, especially when the screen was connected 
to earth, but it has been tried mainly for short distances. 
The matter, however, is of great importance, and is worthy 


[ | 


Fia. 76. — Experimenta of M. Guarini on Limitations de l'espace" (with 
Meta! Envelopes.) 


of further research. Fig. 76 showa some of М. Guarini's 
experiments in progress. | 
(To be continued.) 


ILFORD ELECTRICITY ACCOUNTS. 


The accounts of the Ilford electricity department for the 
year ended March 31, 1904, show a total expenditure on 
capital account to that date of £106,238. We give 
herewith abstracts of the revenue account and general 
balance-sheet. 


Dr. REVENUE Account. £ s.d. 
Generation of eleots icity . 2e - 6,655 4 п 
Disti ibution of electricity .................... 4 415 12 
Attending and repairs to public lamps ............ ik RR 1170 O 1 
Royalties, allowancee, and irreooverables .................. 213 18 7 
Rents, rates, and taxes ........... FFF 365 18 11 
Management expenses . . . ses 1997 7 3 
Law and parliamentary charges 57 16 5 
Special charges, insurarces, eto. .............................. 212 7 6 

10,967 19 11 

Amount carried to net revenue account . 9, 355 18 8 
Balance to provide for bad debt... . ~.. 100 0 0 
£20,443 12 7 

Or. £ s.d. 
Sale of current per meter ................................... 10,270 10 0 
Rental of meters and other apparatus ........................ 654 12 6 
Public lighting......... „CCC 8,114 0 0 
Arc lampe and rentals. et . . . . 683 3 8 
Received from slot meters ......................................› 260 11 0 
Current supplied to tramways ................................. 5,521 13 0 
Balance from last account ............................ 8 69 2 6 

£20,443 12 7 
GENERAL BALANCE SHEET. 

Dr. Liabilities, £ sd. 
Capital acoount— amount received. .................... soosse 92,518 14 11 
Sundry edits ede rosae pera валада а 1,1156 16 7 
Balance at credit of net revenue account............... 2,876 8 5 
Due to treasurer on capital асоопшп........................... 6,916 10 8 
Due to accountant ....,............... C 1,885 0 5 

£105,157 10 0 

Cr. Assets, £ «ad. 
Capital account - amount expended for works ........... 99,228 13 11 
„ o кузун ынана нын 607 211 
Sundry debtors for current supplied ........................ 5,516 7 8 
Oash in hand.. . . . FCC 5 5 6: 

$106,157 10 
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POWER DISTRIBUTION IN 
COLLIERIES. 


THE PINXTON 


A most complete and up-to-date system of colliery electric 
power in the Midland Counties has recently been installed 
at the Pinxton Collieries, near Alfreton, Derbyshire. 
Labour saving by electric power is the essence of the 
system, which has been largely designed aud carried 
out under the supervision of Mr. Benjamin Madew, the 
general manager of the nine collieries owned by the Pinxton 
Coal Company, Limited. The Pinxton pits are really 
amongst the oldest in the country, having been worked 
since the eighteenth century, and possibly longer in some 
form or other. Mr. Madew is this year the president of 
the Midland branch of the National Association of Colliery 
Managers, and to signalise his year of office he invited the 
members to hold their annual meeting at Pinxtos on Satur- 
day last, and to inspect the elaborate system of electric 
power now in full working order. The company 
assembled at noon at the colliery offices, where the visitors 
were received by the president. The company were con- 
ductsd round the new workshops and electric station, and 
saw the various machinery in full operation. Everything 
is done by machinery, from the stitching of the horses’ 
harness to the hammering of iron in the blackemiths’ shops, 
and, of course, the utilisation of electric power below 
Коше is as elaborate as it is upon the surface. The 
ollowing are the principal officials: Mr. J. Clarke, 
mechanical engineer; Mr. A. Lee, assistant engineer; Mr. 
J. F. Milnes, electrical engineer; Mr. J. Hartshorne, 
manager No. 3 pit; Mr. J. Jones, No.2; Mr. Owen 
Houfton, No.1; Mr. Job Smith, Nos. 7 and 9; and Mr. T. 
Savage, No. 8. 

The following is a description of the electric high-tension 
three-phase power plant and workshops. The plant consists 
of two Lancasbire boilers, each 30ft. by 8ft. diameter, 
160lb. per square inch pressure; one horizontal cross 
compound condensing engine of 250 i.h.p. ; one three-phase 
generator of 150 kw. capacity, rope-driven from the above 
engine ; one Willans patent general valve triple-compound 
engine of 250 i. h. p. direct coupled to а three-phase alter- 
nator of 150 kw. capacity; one main and two sub- 
station switchboards, with switches and instruments; the 
necessary high and low tension cables; nine 5-h.p. motors 
for driving shop tools, mortar mill, etc. ; 10 3-h.p. motors 
for similar purposes; four 1-h p. motors for driving leather- 
stitching and lamp-cleaning machines; four main and tail 
rope haulage gears with 3ft. drums; one endless rope 
haulage gear with 4ft. pulley; five 20-h.p. motors for 
driving same; two sets of three-throw pumps, each set 
driven by 5-h.p. motor; 10 three-core three-phase trans- 
formers, with the necessary switchgear and fuses—current 
for both motors and lighting is taken from the low-tension 
side of these transformers. 

. Botlers—The boilers are two in number, and supply 
steam at а working pressure of 160lb. per square inch for 
the power plant alone. They аге 50. long by 8ft. diameter. 

Engines, — One engine is of the horizontal compound con- 
densing type, the condenser air pump ram being driven 
from the low-préssure piston tail rod. Diameter of bigh- 
pressure cylinder, 14ір. ; diameter of low-pressure cylinder, 
25in.; length of stroke, 30in.; revolutions per minute, 
107; steam pressure per square inch, 160lb.; indicated 
horse-power, 250. This engine is fitted with Hartnell’s 
governor, which actuates the expansion valves of both 
cylinders simultaneously. A flywheel, 14ft. diameter aud 
grooved for 10 1jin. ropes, is fitted between the high and 
low pressure cylinders. In the case of the combined set 
the engines are of Willans’s patent central-valve triple- 
compound type, fitted with automatic expansion gear. 
Number of cylinders, 6; diameter of each high-pressure 
cylinder, 12in.; diameter of each low-pressure cylinder, 
17in.; length of stroke, 8; revolutions per minute, 375; 
steam pressure per square inch, 160lb.; indicated horse- 
power, 250. 

Three-Phase Generators, — The generators are of the 
revolving-field type, star connected. The high-tension 
conductors are stationary and embedded in slots in the 
iron core. Total output in kilovolt-amperes, each, 150; 
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current in amperes per phase, 80; volts between phases 
(virtual), 1,100; cycles per second, 50; revolutions per 
minute, rope driven 425, direot driven 375. The main 
shaft of the rope-driven generator runs in three bearings 
and carries a pulley grooved to reeeive the ropes from the 
engine flywheel and also а rope pulley for driving the 
exciter. Sliding bed-plates are provided so that the slack 
of the ropes may be taken up whilst running. The direct- 
driven generator is coupled to the Willans engine, and ite 
shaft runs in a white-metal bearing fitted with ring 
lubricators, which render the shaft self-lubricating. 


Exciters—In one case the exciter is driven by ropes from 
the main shaft of the generator, and furnishes a continuous 
current of 30: amperes at 150 volts. In the case of the 
direct-coupled set, the exciter is carried on a continuation 
of the main shaft, and generates a current of 40 amperes 
at 100 volts. · 

Main Switchboard.—The main switchboard consists of 
white marble slabs supported by a framework of channel 
iron and placed on a gallery overlooking the engine-room, 
and contains the following: one synchronising panel with 
the following apparatus: one recording voltmeter reading to 
1,200 volts; one measuring transformer with fuses ; one 
synchronising voltmeter with lampe; two direct-current 
ammeters; two single-pole switches and fuses; one rotary 
synchroniser; two main regulating rheostats with multiple 
contacts and hand-wheels; one shunt regulating rheostat 
with multiple contacts and hand-wheels ; one shunt regulat- 
ing rheostat (multiple contact); two generator panels to 
control the circuits of two 150-kw. three-phase generators. 
Each panel contains the following: one high-tension three- 
pole oil switch; three high-tension removable tube fuses ; 
tbree ammeters ; one recording ammeter ; one measuring 
transformer with fuses; one large-dial voltmeter, reading 
up to 1,200 volts, placed at the top of the switchboard ; 
four feeder panels, each to carry one three-pole high-tension 
oil switch ; three high-tension removable tube fuses ; three 
ammeters ; four feeder panels, each to carry one three-pole 
high-tension oil switch ; four high-tension removable tube 
fuses; three ammeters. All the high-tension fuses are 
placed below their respective panels, and are mounted 
upon marble slabs and are protected in front by a strong 
steel wire grid. 


Mains (High-Tension).—From the main switchboard the 
current is taken to No. 2 and No. 3 sub-stations by a three- 
core, paper-insulated, lead-covered, and steel-armoured 
cable, placed direct in the ground, the sectional area of 
each core being ‘062 square inch. From the main switch- 
board down No. 6 shaft the cable is carried in strong pitch- 
pine casing specially made at the colliery workshops. The 
cable is a tight fit in the groove, which makes it self- 
supporting for the entire length. The covers are nailed on. 
The lighting at the pit bottom is taken from a 2-kw. single- 
phase transformer, which reduces the pressure from 1,100 
volts to 230 volts in one phase only. This cable then leads 
to the motors at work on the various planes. At each 
point the cable is connected to a 45-kw. three-phase trans- 
former fixed in the haulage room, which reduces the 
pressure from 1,100 volts to 520 volts. The low-tension 
side is fitted with a main triple-pole switch and four single- 
pole fuses. From the fuses the current is taken direct to 
the starting and reversing controller. 


Hauling Gears and Motors.—The four main and tail 
hauling gears are of the following dimensions: diameter of 
drums, 3ft.; width of drums, 14ft.; speed of rope, eight 
miles per hour. Each haulage drum is fitted with a friction 
brake, claw clutch, and the necessary gear for operating the 
same. The drume, spur gear, countershaft, and motor are 
mounted on steel girder bed-plates. The endless rope gear 
has a pulley 3ft. diameter. In each case the motor аца 
hauling gear is fixed on the same bed-plate and drives, the 
countershaft by means of а machine-cut spur wheel fixed 
on the countershaft, and а raw-hide pinion on the motor 
shaft. The motors are each of 20 effective horse-power, of 
the three-phase type at 520 volts, 960 revolutions per 
minute, but the motors are capable of working up to 50 h. p. 
for short periods. Each motor is fitted with a starting 
regulating, slip-ring rotor, which is completely enclosed. 
The rotor shaft runs in hearings of the self-oiling type, 
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Iny · Pump and Motor at. Vo. 8 Pit.—The pump. is of 
the diagonal three-throw mining type, and of the following 
dimensions: diameter of rams, 2łin.; length of stroke, 
6in. ; revolutions per minute, 46. This pump is fixed 


with independent апа interchangeable pump barrels; 
independent and interchangeable suction and delivery 


branch pipes; independent and interchangeable suction 
and delivery valve . The rams are of gunmetal 
attached to substantial cross-heads, and work in slipper 
guides on the bed-plate. The crankshaft is of steel runnin 
in three bearings on the bed plate, and carries a spur-whee 
driven by a pinion on the countershaft. The countershaft 
ә: of steel running in two bearings on the end of the 
iagonal frame, and carries a machine cut-steel spur wheel 
which is driven by -a raw- hide pinion on the motor 
shaft. The motor for diving this pump is of the 
three-phase type of five effective horse-power, the 
speed being 960 revolutions per minute at 520 
volts. The pump and motor is self-contained, and is 
mounted on wheels and fitted with controller complete. 
This pump is about 800 yards in-by at No. 3 pit. High- 
tension current is conyeyed to a 45-kw. transformer close 
to where the pump works by a three-core, paper-insu- 
lated, lead-covered, steel-armoured cable trom No. 3 sub- 
station switchboard. The cable is placed direct in the 
ground, and is carried down the shaft in special pitch- 
ine casings, similar to No. 6 .shaft. The total distance 
m the power station to this pump is 1,750 yards. 


Engineering Shops.—The engineering shops are situated 
close to the power station, and all the tools are electrically 
driven. In most cases each machine has its own motor. 
The number of machines fixed is as follows: one 
" Cyclone" blower, 5-h.p. motor, 250 revolutions per 
minute; one 14in. by 20in. lathe, 3-h.p. motor, 120 revolu- 
tions per minute; one 8ft. by 4ft. by 4ft. planer, 3-h.p. 
motor, 250 revolutions per minute; one 10in. slotting 


machine, 3-h.p. motor, 200 revolutions per minute; one | 


6ft. radial drill, 5-h.p. motor, 200 revolutions per minute; 
one 2in. screwing machine, 5-h p. motor, 150 revolutions 
per minute; one milling machine, 3-h.p. motor, 200 revolu- 
tions рег minute; one 15lb. power hammer, 3-h.p. motor, 
500 revolutions per minute; one punching and shearing, 
5-һ.р. motor, 250 revolutions per minute; one 200lb. power 
hammer, 5-h.p. motor, 250 revolutions per minute; one 
6ft. plate-bending roll, 5-h.p. motor, 850 revolutions per 
minute; one 20in. circular saw, 3-h.p. motor, 1,440 revolu- 
tions per minute; one 30in. band saw, one tenoning 
machine, one mortice and boring machine, one gulleting 
machine, one plane knife grinder, one band-saw sharpening 
macbine (5-h p. motor, 560 revolutions per minute); one 
12in. wood planer, 5-h.p motor, 960 revolutions per minute; 
one 24in. wood planer, 5-hp. motor, 960 revolutions 
per minute ; one 40in. circular saw, 5-h.p. motor, 960 revolu- 
tions per minute; one cross-cut saw, 3h.p. motor, 250 
revolutions per minute; one mortar mill, 5-h.p. motor, 
250 revolutions per minute; one corn mill, 3-h.p. motor, 
$60 revolutions per minute; one chaff cutter, 5h. p., 
250 revolutions per minute; one Saddler's sewing machine, 
l-h.p. motor, 1,440 revolutions per minute; three lamp- 
cleaning machines, 1 h.p, 1,440 revolutions per minute. 
The total effective horse-power amounts to 84. All the 
motors have short-circuited or squirrel-cage rotors, and are 
started and stopped by a triple-pole switch. These motors 
work on.a low-tension circuit at 400 volts, three-phase. 
The current is taken from a 65 kilovolt-ampere three-phase 
transformer placed below the main switchboard in the 
power station. | 


Transformers.—Three-core three-phase transformers are 
used throughout. The primaries are all wound for a 
tension of 1,100 volts at 50 cycles per second, and are fitted 
with high-tension removable porcelain tube fuses with 
spring clip connections. The secondaries are wound for a 
tension of of 400 and 520 volts respectively. The 520-volt 
transformers are used underground and are taken as far 
in-by as circumstances will permit. The 400-volt trans- 
formers are used above ground, and are fitted with a triple- 
pole switch and four single-pole fuses mounted on a marble 
slab, and are "star" connected and fitted with neutral 
termindls, so as to get two voltages from the same wind- 
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ings — i.c, 400 volts between the phases for supplying 
motors and 230 volte between any phase wire and the 
neutral for incandescent lighting. The whole of the light- 
ing above ground is done in this manner, frequently with 
“out of balance ” load of 20 per cent. without any appreci- 
able drop in voltage. | 

Lighting.—There are at present installed about 460 
16-о.р. incandescent lamps and six enclosed long-burning 
aro lampe, distributed as required in the officer, various 
shops, engine-houses, screóns Nos. 1, 3, and 6, pit bottom, 
and sidings. | 

Sub-Stations.—There are two sub stations provided one 
at No. 2 pit, distance from power station 450 yards; and 
one at No. 3 pit, distance from power station 790 yards. 
Each sub station is provided with the following switobgear 
and instruments mounted on white marble slabs, supported 
by a suitable frame of channel iron, and consists of one 
main feeder panel, which receives the high-tension currert 
from the power station, and contains one high-tension 
three-pole oil switch, three bigh-tension removable tube 
fuses, three ammeters, three distributing panels, each with 
one high-tension three-pole oil switch ; three high-tension 
removable tube fuses and three ammeters ; one lighting 
circuit panel with six double-pole switches and fuses and 
three ammeters ; two large-dial voltmeters fixed on the 
top of the switchboard, one reading up to 1,200 volts and 
the other reading up to 500 volte. Beneath each sub- 
station is fixed a 15-kw. transformer for light and power on 
the surface in the immediate vicinity of each sub-station. 

Coul-Cutting.—Several coal-cutters of the bar type are 
worked from this plant, the number being increased as 
found convenient. 

Waterworks.—One treble vertical single-acting pump, 
4tin. by 6in. rams, fitted with a 5-h.p. motor working at 


350 volts, supplies water to the village for domestic purposes. 


THE LUNCHEON. 

After visiting the electric works, Mr. Madew entertained 
the company at luncheon, which was served at the George 
Hotel, Pinxton. Mr. Madew presided. After the health 
of “The King” had been honoured, 

Mr. J. MEIN proposed the toast of The Pinxton Coal 
Company, Limited.” He said they were much obliged to 
the directors of the company for their kind permission to 
seo their works that day. Coal-working had been going 
on there since 1745, and they had seen that day an 
example, if he might so put it, of an old man made 
into a young one. He had known the company for 
about 12 years, and when he first knew it, it was 
working on the old-fashioned lines. Electricity had 
come to the front during the past 12 or 15 years, 
and the Pinxton Coal Company had not been slow 
to take advantage of the latest improvements and inven- 
tions. In the works that day they had seen a splendid 
example of enterprise, brains, and money used to cheapen 
the cost of production. They were much obliged to the 
company for having permitted them to make that visit, 
which had not only been interesting to those of them who 
were using electricity, but instruotive as well as interesting 
to those of them who were not. He had never seen on the 
Continent or elsewhere in the way of electrical plant any- 
thing to exceed what they had inspected that day at the 
works of the Pinxton Company. They had often had it 
dinned into their ears that the mining men of this country 

behind their Continental competitors. That, unfortu- 
nately, might be true, but that did not. apply to the 
Pinxton Coal Company. Such enterprise as they had 
witnessed was worthy of success. He great pleasure 
in coupling with the toast the name of the company’s 
worthy and capable manager, Mr. Madew. 

The CHAIRMAN, in res said he was extremely 
obliged to Mr. Mein for the kind remarks he had made 
with regard to the Pinxton Coal Compeny. He could tell 
them that since the works were started, 18 months or two 

ears ago, they had not had a single hitch in them. Their 
reakdowns had not cost them five pounds during the 
whole of the time. He thanked them for the kind way in 
which they had accepted the toast. | NE 

Other toasts of a more general character followed, and 

the proceedings terminated with the usual votes of thanks. 


"i. 


= 
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BEXHILL ELECTRICITY ACCOUNTS. 


The accounts of the Bexhill electricity department for 
the year ended March 31, 1904, show a total expenditure 
on capital account of £47,863. Appended are abstracta of 
the revenue account, general balance-sheet, and statement 
of electricity generated, sold, etc. 


Dr. Expenditure. £ sd. 
Generation of eleotricity................. ————Á—— 900 18 2 
Distribution of electricity ................... . сораса 141 19 8 
Attending and repairs to public lampe ..................... 628 2 10 
Rents, rates, taxes, and insurance ......................... . 281 16 1 
Management expenses, salaries, eto ———— 742 711 

Total expenditure .............................. TET . 4544 4 8 
A-noant carried to net revenue account ............. эү 1,955 16 4 
£6,500 1 0 

Cr. Income. £ s.d. 
Ade of current per meter e “==... 3, 920 14 5 
R tal of meters and other apparatuns . . ꝗ . 2,450 b 7 
Miscellaneous item . ——— УКО 215 16 9 

6,586 16 9 
Less bad debts written fl.. . rere 86 15 9 
£6,500 1 0 

GENERAL BALANCE-SHEET. 

Dr. Liabilities, £8 s. d. 
spital account—outstanding on loans ........... ТУ 45,889 14 1 
Treasuter's general aooount—amount overdrawn ......... 5,156 0 6 
Sundry creditors ........... bro aS ES T ——— e 267 18 8 

£47,313 15 3 

Or. Assets, £ ad. 
Capital account —amount expended for works .... . . 45,562 2 10 
Stores on hand . . „F770 . 118 13 8 
Sandry debtors for current supplied. . . .. . . 1,798 2 
Other debtors ..... e ЗЕРИ АРНЕ ЧИ — rr Ó 977 
Cash in hand *«090606090900002300000000000090000000000020090002000009 #000 14 18 4 
Balance at debit of net revenue аооопп..................... 2,092 9 8 

£41,915 15 3 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Qaantity generated in В.Т. units.. . . . . 489,662 
Quantity Public lampde . ... 185,098 
sold By contract „ы. 4,159 358,635 
Private consumers by meter  ......... , 718 
Quantity used on works. . . . . . . . . 12,835 
Total quantity accounted for.... . . . . „871, 470 
Quantity not accounted for...................... CR PRESE ARES 192 
Total maximum supply demanded (kilowatts) .............—... 526 


Number of public lampe, 47 arcs ; 211 inoandesoenta. 


COMPANIES’ MEETINGS AND REPORTS 


GENERAL ELECTRIC. 


The ordinary general meeting was held on the 27th ult., Mr. G. 
Byng presiding, Particulars of the report were given in our issue of 
the 22nd ult. | 

The Chairman, in moving its adoption, stated that the year's work 
had been difficult, as the home trade had been exceedingly quiet. The 
Comp iny had maintained their turnover, and in some departments 
they had increased it, but they had had to expend more money in 
doiog s^. After meeting various charges, there remained a surplus 
which enabled the Board to propose a dividend of 7 per cent. on the 
ordinary shares, and a more adequate return might be anticipated 
when conditions improved. The Peel Works at Manchester continued 
to be fall with orders for their manufactures, The various departments 
were working all the year round at high pressure in order to cope with 
the inore output which was necessary to maintain the old profits. 
The telephone department had considerably benefited by the require- 
meats of the Government. The engineering works at Witton had 
justified the expectations which had been formed about them. 
Important orders had been secured from the War Office and the 
Admiralty. The position of the Oompany’s carbon works had aroused 
much public interest. The Board were satisfied that they had quashed 
the mistaken idea that carbons could not be produced in this country. 
In this connection the Chairman adverted to the politioo-economic 
aspect of the question, and expressed the opinion that a protective 
tariff would greatly improve matters. 

The report was adopted. 


' ANGLO-AMERICAN TELEGRAPH. 


The half-yearly general meeting was held last Friday at Winchester 
House, Mr. Francis A. Bevan presiding. Particulars of the report 
‘appeared in our last issue. 

e | alluded to the loss sustained through the Minia " 
having to lay up for repairs.. The vessel would, however, be in use again 


іп а few weeks. There was an understanding between the stockholders 
and the Board that when the renewal fund amounted to £1,000,000 
the directors would only add to the fund, s» long as it kept at 
£1,000,000, the interest earned by the investments fo it. The 
fand at the moment amounted to £987,676, but the n value of 
the securities was £940,545, while their real value, on aocount of 
depreciation, was less than that by £55,989. From the £987,676 
they rp therefore, in order to arrive at the true pes to deduct 
this ‚989, leaving £963,687, of which £47,331 was held in the 
shape of cable stock and for working expenses, for they had no work- 
ing capital. He might therefore say that their securities were worth 
just over £900,000, and that they had about £50,000 in stock aud 
lant. Together these sums came to about £950,000. He oonoluded 
y moving a resolution adopting the report and authorising the directors 
to carry into effect the pension scheme. 
Sir Gerald FitzGerald (the deputy chairman) secor.ded the motion, 
which was carried unanimously. : 


CITY AND SOUTH LONDON RAILWAY. 


The half. yearly meeting of this Company was held on the 23th ult., 
Mr. O. G. Mott Presiding. Particalars of the report were given in our 
issue of the 22nd ult. 

The Chairman remarked that the result of the half-yeac's working 
had been better than might have been anticipated, considering tha. 
the Company had the full competition of the electric trams, with th» 
weather all in favour of the trams. There had been a decrease in the 
number of passengers using the railway, bat this de»reaee had since 
been partly made up by increase in the number of sein- ticket holders, 
Ihe Id. fares which they had instituted had amouated to nearly one- 
half of the whole traffic. The directors had done their best to encourage 
season tickets, with the result that there were 3 309 monthly tickets 
ssued, and there were 3,400 quarterly tickets, as against 2 50) tickets 
last year. The chairman observed that the tendency was in the direc- 
tion of rapid travelling, and that tubes were not subject to speed 
restrictions like the tram ways. 

The report was adopted unanimously, and a resolution was afler- 
wards pissed sanctioning the creation and issue of £300,020 fart! er 
capital, with borrowing powers to the extent of £100 000. 


GREAT EASTERN RAILWAY. 


At the half.yearly meeting held on the 28th ult., Lord Claude 
Hamilton, who presided, stated that in regard to electric traction the 
directors were watching the development of the Liverpool-to-Bouth port 
section of the Lancashire and Yorkshire Railway, besides which repre- 
sentatives of the Oompany had recently visited France to see whether 
there was anything to be JC 
railways. They had come back th y satisfied that there was 
no in what they had seen—though a great deal that was com- 
mendable—that would prove of use to the Great Eastern Rsilway. 
They were, therefore, continuing the policy of holding their han 
un ец found something which they coald recommend with fall 
confidence. 


DUBLIN TRAMWAYS. 


The report and statement of accounts for the past half-year show 
increased receipts and diminished expenditure. Tae gross receipts 
totalled £128,487, being £3,322 more than the corresponding period 
of 1903, while the expenditure, £71,172, exhibits a saving of £2,784. 
The directors propose a dividend on the ordinary shares at the rate of 
6 S an cent, per annum, against 5 per cent. last year. This left а 
balance of £9,000, of which £2,C00 has been placed to reserve, the 
same amount as last year ; £3,000 his been allocated towards the cost 
of eléctrio welding on the Dalkey line, and £4,015 has been carried 
forward, being £1,158 more than was carried forward 12 months ago. 

The half-yearly meeting of the Company was held in Dublin on the 
26th ult., Mr. W. M. Murphy, the chairman of the Oompany, presid- 
ing. In moving the adoption of the report, he remarked that the 
trouble with the rail joints on the Dalkey line had been remedied by 
electric welding. The tramways and equipment had been maintained 
iu a high state of efficiency, and at the same time an economy in maiz - 
tenance had been effected. The generating station had aocomplisheu 
remarkable results, for though 94,587 additional units of electricity 
had been produced, the cost had decreased by £396. The Company 
were at present engaged in making a short extension of the Palmerston 
Park line, about 559 yards in length along the Dartry-road, and laud 
had been acquired at its terminus for building a car-shed, which was 
very much wanted in the locality, as all the cars had, after their last 
journey at night, to return from Palmerston Gate to Olonskeagh, ^ 
distance of just two miles, and the fist cars in the morning had 10 
make а similar profitless journey. This meant а dead mileage of about 
17,000 miles in the year, which would be saved by the erection of the 
new car-shed in Upper Rathmines. It was intended that this tramway - 
should be oontinued down from Palmerston Gate to join with the 
Rathmines tram at the south end of Rathmines-road, but the con- 
struction of this portion was awaiting a road widening which the Bath- - 
mines Urban Oouncil were about to carry out. I 

Replying to questions, the Chairman stated that the Company did 
not projeot other extensions at present, but might consider them in 
the future. e s 
The report was adopted unanimously. | 


METROPOLITAN DISTRICT RAILWAY. 


The report of this Company for the -half-year ended June 50 states 
that the work of electrification is making rapid and successful progress. 
The great power station at Ohelses is virtually eompleted, and the 
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machinery is being installed. The sub- stations on the Company's lines 
ate nearing completion. Four hundred and twenty new corridor cars, 
60 trains, have been ordered and are being constructed. 
of cables have been drawn into the duots. e litigation 
has been going on for several years between the Oom any and 
the Metropolitan way Company, with reference to the division of 
traffic and the user of the western joint lines, has been brought to an 
end, an arrangement having been made which is believed to be mutually 
satisfactory. The working agreement between the two companies has 
been extended until such time as the railways are worked electrically, 
and the Company receives 57 per cent., instead of 50 per cent., of the 
pooled receipts, $a addition toa permen for arrears. Allusion is made 
to the Act ay obtained enabling the 1 pany to charge zone rates 
over certain sections of tbe railway. The three tube railways with 
which the District Oompany have interchange stations at various 
ints—the Great Northern, Piccadilly, and 17 8 ше Railway, the 
er-street and Waterloo Railway, and the Oharing Cross, Easton, 
and Hampstead Railway—are being rapidly constructed, and arrange- 
ments are being made with these companies for the user of ducts 
шош Company's tunnels, and aleo for the joint user of certain 
sub-stations. 


wh 


CENTRAL LONDON RAILWAY. 


The report for the first half of the present year states that the 
receipts from all sources of revenue amounted to £184,962, and the 
working expenses to £96,126, leaving a balance of £89,836 carried to 
the net revenne account. After providing for interest on the debentare 
stock and other payments, the net revenue account shows a balance of 
£108,737, inclading £36,078 brought forward from last half-year. 
There was а decrease of 20,741 in the number of passengers carried on 
this railway as compared: with the corresponding period of 1903, 
notwithstanding an increase of 146,490 in the number of workmen 
conveyed. The directors recommend a dividend at the rate of 4 per 
cent. per annum, and on the undivided ordinary s and the 
preferred ordinary stock. After puttiog aside £10,468, the proportion 
applicable to the deferred stock—dividend on which is not payable 
until the result of the year's working hae been ascertained—there 
remains an unappropriated bslance of £48,737, as compared with 
£45,406 а year ago. This is considered highly satisfactory, having 
regard to the adverse conditions of the half-year. The Company is 
opening up a new source of revenue by letting the areas over the 
stations for building purposes. Oniy the Lancaster Gate, Notting Hill 
Gate, and Holland Park station sites now remain for disposal. In the 
certificate appended to the accounts the auditors draw attention to the 
desirability of establishing а fand for the depreciation of the working 
stock, machinery, and permanent way. Such fand has not yet been 
established, but a general reserve fund has been provided, which now 
stands at £351,262. The total number of passengers carried on the 
line since its opening in 1900 up to June 30 last was 169,333,806. 


CROMPTON AND CO. 


The report to March 31 last states that the net profits for the year 
amount to £14,684, and after providing for debenture interest and 
other items there remains, with the sum brought forward from last 

ear, a balance of 28,054. No interim dividend was paid in January 
ast for the half-year ended September, but the directors now propose 
to place £750 to the credit of doubtful debts account and to pay a 
dividend at the rate of 24 per cent. for the year, carrying forward а 
balance of £1,221, as compared with £1,098 last year. There are 
now some signs of ап improvement in trade. The directors have 
registered а company under the title of the Electric Suppl 
Oorporation,; Limited, and have been engaged in obtain- 
ing business for that company. They 
ceasions or sgreements in 17 towns in the 
for electric lighting and for tramways, and arrangements have 
recently been made for the necessary capital for carrying on the 
work. Ап agreement has been made with the new company that 
Crompton and Oo. shall carry out all the contract work required for a 
pes of five years at а satisfactory A ea An agreement has also 
made with the Eleotrio Supply oration to sell the whole of 
Crompton and Co. 's interest in the Ohelmsford Electric Lighting 
Company, Limited, this company taking shares and debentures in the 
new company in payment. The directors have every reason to believe 
that the new company will be a successful one, and that the securities 
thus exchanged will prove a profitable investment. 


CONSOLIDATED ELECTRICAL. 


The report of the Consolidated Electrical Company, Limited, for the 
period ended March 51 last, to ue submitted at the meeting on the 
öth inst, states that the Anglo-Portugaese Telephone Company, 
Limited, in which this Company is largely interested, continues to 
make satisfactory progress. e Private Wire and Telephone Installa- 
tion Oompany, Limited, which was formed to take over a branch of 
factory year’ trading. This Company bolda £2,000 of debentures 

8 А ompany ho А of debentures 
and a majority of the share capital of the Private Wire Oompany. The 
net revenue acoount of the idated Electrical Oompany shows а 
debit balaaos of £266. The items of salaries, office expenses, eto., 
should show farther reduction in the next accounts. For many months 


the efferts of the Board were devoted to the reorganisation of the 


footing. The whole of the debenture debt and other 
ities were paid off, and at the nt moment the Company 
is virtually free from floating debt. The directors have also been 
engaged in overhauling the affairs of the manufacturing branch. 


Company s finances, and these eventually were placed on a comparatively 


. debenture stock, is £8,521, and а dividend - 


Until the close of 1903 business continued fairly , but latterly 
there has been а t scarcity of remanerative orders in telephone 
and electric lighting work, and drastic economies have in consequence 
been effected in the administration and general management. The 
office of managing director has been abolished at а saving of £800 per 
annum. Mr. Leonard Redmayne has succeeded Mr. E. L. Joseph as 
works manager, and a further saving of £500 per annam has been 
effected by this change. Wages and other outgoings have been largely 
reduced, and these economies have been effected without loss of 
efficiency. Their effect had not been felt at the time of closing the 
accounts now under review, but will be apparent in the accounts for 
the current year. The removal from Coventry, so long talked of, is now 
an accomplished fact. The extensions at Oanonbury, in progress at 
the time the Company was reconstructed, are completed, and the factory 
is now in a thoroughly efficient condition. 


LIVERPOOL OVERHEAD RAILWAY. 


The report of the directors for the half-year ended June 30, 1904, to 
be submitted to the thirty-second -yearly general meeting on 
9th inst, states that the gross revenue receipts amounted to 
£41,987. 15e. 3d., and the working expenses to £31,759. 16s. 11d. 
The number of ers carried totalled 5.624,421 against 5,514,089 
during the ош ро ША period of last year. The traffic, both on the 
railway and tramway, has suffered by the decreased work at the docks 
owing to the small crop of cotton, but bearing this in mind, the traffic 
has been fairly well maintained. The traffic working expenses show a 
satisfactory decrease, but there has been a further outlay on renewal 
of the permanent way, of which £1,000 has been charged to renewal 
fund. It is expected that the relaying of the permanent way will be 
completed this year. The contract for the construction of the northern 
extension to the Seaforth Station of tae Lancashire and Yorkshire 
Railway has been let, and the work is now in progress. The revenue 
account shows that the receipts from passen traffic amount to 
£41,137. 8s. 2d., and miscellaneous receipts and interest 2790.56. ld— 
total. £41,927. 138. 3d., which, after deducting working езүн: 
£31,739. 16s. 114., interest on mo debentures and on calis paid 
in advance, £5,948. 194. 9d., and g balance brought forward, 
£4,132. le. 11d., leaves available for aividend, £10,370. 18. 6d. 
Out of this balance the directors recommend dividends at the rate 
(less income tax) of 5 per cent, per annum on the preference shares, and 
14 per cent. per annum on the o shares, £3,125, leaving a 
balance of £4,052. Бе. 10d. to be carried forward to next half-year, 
The mileage worked is: train system, 6 miles 57 chains; tramways, 


2 miles 40 chains. The mileage run was: trains, 566,948, against 
858.757 during the corresponding period of last year; and trams 
134,646, against 154,599. 

ABSTRACT OF REVENUE ACCOUNT. 

Dr. ditare. ' 8 8. d. 
Maintenance of way, works, stations .............. „„ 6,900 5 8 
орти ОТЕУ — A . e aoaiga 5 с 0 

ап ewals of саттїөө®.............................. 
es expenses 1 e S 2 80 15 Li 

eneral б 0090009000 meas ово оёвзоог сове *40009090*9600909000500090900 
Law moin JFF 3 93 19 9 
Com ЧОЙ: EREN Nm HE d iin 6014 0 
Rents, rates, and taxes ................ 83 . 3,070 10 11 
Government duty................... ——— КАЕ 700 3 
Provision for renewals....... 3 — EE ee. 2000 0 0 

51,759 16 11 
Balanoe carried to net revenue account .......... e... 10,040 15 9 
£41,780 12 8 

Or. Receipts. £ s. d. 
Passenger trafo. . . essen, 41,187 8 2 
Parcels, eto. ....... Se d dva аа — . 9 78 17 0 
Rents . e %%% AEE IE E N 65 1 4 
Transfer fees. . . 4 2 ноее e аа 8 6 3 

l £41,780 12 8 
GENERAL BALANCE-BHEET. 

Dr. Liabilities. £ ad, 
Balance at credit of net revenue aocount..................... 10,570 18 6 
Interest payable or accruing and provided for ............ 3,759 15 4 
Sandry outstanding acoounts ........................—.. wwe 7,259 12 4 
Renewal fund саан ааыл ан e 2,559 1 7 
Contingent fund ............ ....... ce . —— 1,260 0 0 

£50,199 7 9 

Cr. Assets. £ ad 
Balance at debit of capital acoount ......................... 15,178 9 4 
Oash in bank and in hand . . . ws. 00,066 5 1 
Stock of stores and stationery ................... t . 65.888 15 6 
Sundry outstanding accounts ................ —— 1,076 110 

£50,199 "7 9 


WATERLOO AND CITY RAILWAY. 


The report for the half-year ended June 30 last states that the gross 
receipts of the line, less Government duty, amounted to £17,576, and 
the working expenses to £8,263, being at the rate of 47°56 cent., 
as compared with 46 per cent. for the correspon period of 1905. . 
The balance available for dividend, after providing for interest on 

the rate of 3 per cent. 
annum on the ordinary stock will absorb 28,100, leaving £421 to 
carried forward to next half-year. The dividend will be payable on 
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Aug. 13. The number of passengers carried during the past sir 
months, exclusive of season-ticket holders, was 2,927,550, showing a 
decrease of 55,785 compared with the corresponding period of 1903. 
The season-ticket holders on June 30 last numbered 1,611, as against 
1,944 at the end of June, 1903. 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The report of the directors to be submitted at the forty-sixth 
ordinary half-yearly meeting on the 18th inst., states that the total 
receipta from all sources show an increase as compared with the corre- 
sponding period of 1903 of £296. 118. 5d., being y YD cn to 101 per 
cent, The total expenditare shows a decrease of £173. бв. 8d. on the 
half year, being equivalent to 94 per cent. After providing for deber- 
ture interest there is a balance available of £1,311. 1s. 8d., out of 
which it is proposed that a year's dividend be paid on the 5 per cent. 
preference shares, being 10 per cent. on the half-year, absorbing £950, 
and reducing the arrears on these shares to a period of nine months. 
It is aleo Proposa to pay a further sum of £100 off electrical equip- 
ment (capital account), and to carry forward the balance of £161. 1s. 8d. 
to next half-year. A resolation will be submitted at the meeting that 
the sum of £2,300 now standing to the credit of reserve acoount, which 
sum has been already paid on account of electrical equipment, shall be 
written off the balance standing at debit of capital account. The system 
is seven miles in length (single track). The miles run during the 
half-year totalled 54,625, against 51,515 during the corresponding 
period of last year. 


ABSTRACT OF ‘REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Maintenance of way, works, etc. ........ "t m Moos 89 9 0 
он рете FF e ccs 106 5 5 

rriage and wagon repair .ã . " 1 
Traffic 55 жей 3 "merum 2 . — 402 5 10 
General charges ОТОРИ л E E E din .. 303 4 2 
Rates and taxes and income tax .............................. 131 11 11 
Rent e o КН e 20 19 2 
Ine... йын —Á —— —— 60 0 0 

| 1687 9 6 
Balance to net revenue . 8 ss... 1, 3884 16 6 
. "HE £5,022 6 0 

‘Or, | Receiptx. £ sd. 
Passengers, eto., periodical tickets . . . . . . 1. · 2,67 12 0 
Parcel. . . . anunion eisein rennen — 149 9 9 
Merchandise and minerals e . z 149 0 1 
Advertisements 2554 „ 6 60 . 37 10 0 
Transfer fees... . . „ 5 0 5 0 
Sundry rents. , . . ẽ 22 . EEN 715 0 
Bank interest and discounts ............... жанин кына 3 14 2 

с}; — 
| £3,022 6 0 
ABSTRACT OF BALANCE-SHEET. а | 

Dr. . Liabilities. £ sd. 
Net revenue account for balance ........................... — 2211 1 8 
Sundry outstanding accounts ................................ . 668 19 11 
Dick, Kerr, and Oo.’s account with interest to date...... 2, 528 15 0 
Debenture interest ....... CCCP — „ 208 0 0 
Reserve for periodical tickets unexpired ..................... 57 17 6 
Dividends outstanding ........................................ 2 716 0 
Reserve account ......................... C 2,500 0 0 

£6,472 9 1 

Lr: Assets. £ s.d. 
Royal Bank .............. JJ . 864 3 7 
Oash in hand... . CCC 16 4 4 
Sundry outstanding accõο“jẽ“ Gt ꝗ . 221 1 7 
Insurance unex piretee i . 2 os 85 19 2 
Stock of coal and stores on hand .............................. 163 10 5 
Balance at debit of capital account .......................... 5,151 10 2 

£6,472 9 1 


BLACKPOOL AND FLEETWOOD TRAMROAD. 


The report for the half.year ended June 50 last, to be submitted 
at the meeting on the 2oth inst., states that, including the sum 
brought forward from last half-year. the balance of profit, after 
providing for debenture interest, is £35,530, and the directors recom- 
mend a dividend at the rate of 4 per cent. per annum, writing off 


2500 to depreciation reserve, leaving £30 to be carried forward. The 
number of passengers carried during the half-year was 779,060. 
£ 


Receipts from all sources amounted to £10,257. 


NEW COMPANIES REGISTERED. 


Arnold Goodwin and Son, Limited. —Capital, £10,000. Objects : 
to, inter alia, adopt an agreement with A. Goodwin, and to carry on 
the business of railway proprietors, manufacturers of rails, sleepers, 
cables, and the like, electricians, electrical, mecbanical, and general 
engineers, etc. Registered office: 56 and 58, Sumner-street, 
Southwark, S.E. 

Galston Gas Company, Limited.—Registered in Edinburgh. 
Capital, £8,696. Objects: to purchase or otherwise acquire the 
business of manufacturers and suppliers of gas carried on under the 


| ‘trustees. Tota 


name of the Galston Gaslight Company, at Garlston, Ayrshire, with 
all the assets thereof, and to any in the United Kingdom Ше 
business of manafacturers and suppliers of gas and electricity, etc. 

Bastian Mercury Vapour Limited.—Ospital, £20,000. 
Objects: to acquire the benefit for the United Kingdom and Iele of 
Man of certain inventions from Bastian and Partners, Limited ; to 
adopt an ment with the said company and О, О, Bastian and 
A. E. Salisbury; and to carry on the business of me vapour 
lamp manufacturers, electricians, eto. Registered office : 59, Victoria- 
street, 8. W. 

Bowen's Electric and Motor Boats, Limited. —Oepital, £20,000. 
Objects: to acquire the freehold yacht-building апа electrio works on 
Eel Pie Island, Twickenham ; to adopt an agreement with К. Bowen ; 
to construct and establish, in Eel Pie Island or elsewhere, а dock with 
patent and other slips, workshops, buildings, machinery, warehouses, 
and other conveniences, and to carry on the business of builders of and 
dealers in launches, yachts, ships, or boats of all kinds, whether pro- 
pelled by electricity, steam, or other power, etc. Registered office : 
Northamberland-chambers, 23, Northuniberland-avenue, W. O. 

Empire Oul- Engine Syndicate, Limited.—Oapital, £20,000. 
Objects: to acquire the inventions of J. Clay (for which provisional 
protection, No. 26,403 of 1903 and No. 11,971 of 1904 have been 
granted), relating to internal-combustion engines, together with the 
right to apply for patents in respect of the ssid inventions for all 
countries and colonies, and to adopt two agreements—(a) with E. К. 
Royston and J. Clay, and (L) with Н. Н. Perkes and W. Murray, and 
tocarry on the business of manufacturers of and dealers in oil, steam, 
electric, and other engines and motors, motor vehicles, cycles, and 
v x ell kinds, general engineers, etc. Office: 7, Great St. 

elens, E.C. 


Liens Registered. 


Electrolytic Alkali Company, Limited, Middlewich. —Trust 
deed registered July 25 for £50,000 debentures. Trustee: Liverpool 
Mortgage Insurance Company, Limited ; charged on freehold property 
in Middlewich and all other assets for the time being, including the 
uncalled capital. 


British Electrie Calibrated Fuse Company, Limited. —Issue 
ou July 25 of £400 5 per cent. debentures, pert of & series created 
Dec. 4, 1905, to secure £3,000, charged on the company’s undertaking 
and, property, pw. and future, including uncalled capital. No 
amount previously iseued of same series, £1,750. 

Perth Electric Tramways, Limited, London, E.C.—Liens 
гав July & for £34,900 6 per cent. debentures, part of 

‚000; amount previously issued, £100; charged on the benefit 
of certain agreements, deposit, provisional order, and Acts of Parlia- 
ment, ка and tramway undertaking, plant, machinery, eto., in . 
Perth, West Australia. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Manchester.—The Electricity Committee invite tenders for. the 
supply, delivery, and erection at their Dickinson-street generating 
station of high and low pressure piping for two 750-kw. turbo- 
generators. "lenders by 10 a.m. on 9th inst. 

Dublin.—The Lighting Committee of the Oorporation of the City 
of Dublin are pre to receive tenders for the supply of 500 alter- 
nating-current meters, single-phase and three-phase. Tenders to the 
jer Lighting Committee, 5, Cork-hill, Dublin, by 12 noon on 

ug. 28. 

Plymouth.— The Oorporation invite tenders for (25) steam alter- 
nator, etc.; (20) Lancashire boilers, with mechanical stokers ; steam, 
exhaust, and other pipiog ; ejector, condenser, valves, etc. Specifica- 
tions, eto., may be obtained from the Borough Eleotrical Engineer. 
Tenders by Aug. 15. 

London, S.E.—The Bermondsey Borough Oouncil invite tenders 
for the wiring of the staircases and courtyards of the Fulford-street 
dwellings. Specifications, etc., may be obtained from Mr. Fredk. 
Ryall, town clerk, Town Hall, Spa-road, В.Е, Tenders to be 
delivered at the Town Olerk’s Office by Aug. 8. 

Leeds.—The Corporation invite tenders for the supply of two 
1,000-kw. turbo-alternators, with condensers, exciters, ind high and 
low tension switchgear for same. Forms of tender, etc., can be 
obtained from Mr. J. B. Hamilton, general manager, Standard- 
buildings, City-square, Leeds. Tenders to the Town Olerk by 
10 a.m. on Aug. 15. 

Beverley.—The Visiting Committee invite tenders for various work 
in connection with the provision of new fire appliances at the asylum, 
inclading internal electric fire-alarm oommunications. Specifications, 
eto., may be obtained on and after 25th inst. at the office of Messrs, 
Maxted, Kuott, and Ooles, engineers, Burnett-avenue, High-street, 
Hull  Teuders by 12 noon on Aug. 10. 

Penang.—The Municipal Oouncil of George Town, Penang, invite 
tenders for the supply апа delivery of tramcars, complete with motors, 
controllers, trolleys, etc. Specification, eto., can be obtained at the 
offices of Messrs. Preece and Oardew, 8, Queen Anne's-gate, Weat- 
minster, S. W. Tenders to Mr. R. M. Ohristie, 4, East India-avenue, 
London, E.C., by 12 noon on Aug. 24. 

Perth.—The Corporation invite tenders for the construction and 
equipment of about 43 miles of route length of tramways, constructed 
as single line with passing places—viz.: (1) permanent way and paving, 
including copper bonding; (2) overhead equipment ; (3) cables, ducts, 
etc. ; (4) cars and equipments ; (5) car йерде uilding. Specifications, 
ee 15 be obtained from the Town Olerk. ‘Tenders before noon on 

ug 16. 
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Argentina. —The Zoletin Oficial contains a notice on behalf of the 
Government calling for tenders for presentation by Sept. 13 for the 
construction of a-net of electric tramways between the Plaza de Mayo, 
Buenos Ayres, and the suburbs of Ortusar, Devoto, and General 
Urquiza. The Boletin containing the above notice may be seen on 
application at the Commercial Intelligence Branch of the Board of 

e, 73, Basinghall-street, E. O. 

Greenwich.—The London County Council invite tenders for the 
manufacture, delivery, and erection at the tramways electricity gene- 
rating station at Greenwich of the following plant: two 24in. oentri- 
fagal pumps and motors, one дїп, centrifugal pump and motor, two 
Bin. by Вір. three-throw air-pumps and motors, one дїп. artesian well 
pump, fixed and rotary strainers, etc. Specifications, etc., may be 
obtained at the County Hall, Spring-gardens, S. W. Tenders by 
10 a.m. on Oot. 4. : 

Manchester.—The Directors of the Manchester Dock and Ware- 
house Extension Company, Limited, invite tenders for the wiring (for 
power and light) and electric lighting of five transit sheds (now in 
course of erection) on the southerly side of dock No. 9, in the county 
borough of Salford. Specification, etc., can be obtained at the office 
of Mr. W. H. Hunter, chief engineer to the Manchester Ship Canal 
Oompeny, 41, Spring-gardens, Manchester. Tenders to Mr. F. A. 
ue secretary, Manchester Ship Canal Company, 41, Spring-gardens, 

anchester, by 10 a.m. on Aug. 30. 

Australian onwealth.—Tenders wil be received at the 
office of the Deputy Postmaster-General, Hobart (Tasmania), until 
noon on Sept. 50, 1904, for the supply and delivery at the General 
Post Office, Hobart, of one multiple metallic branching switchboard. 
8 cations may be seen at, and tender forms and conditions 
obtained from, the General Post Offices at Hobart, Melbourne, Sydney, 
Adelaide, Brisbane, and Perth. Tenders should be endorsed Tender 
for Switchboard,” and addressed to the Deputy Postmaster-General, 
Hobart. Tenders may be deposited in the tender-box at the General 
Post Office, Hobart, or, if sent by post, must be prepaid and registered. 
Tenderers must state the name of the country in which the switch- 
board will be manufactured. 

Reichenberg (Austria Hungary). — The project for the establish. 
ment of a central distributing electric power and light pent in the 
Reichenberg land district has taken definite form. The territory 
included is about 10 miles square, and 24 towns and villages have 
joined in the movement and subscribed to the capital stock. Some 
10 more are expected to join. The popni tioa of the district, exclusive 
of Reichenberg, is about 60,000. Stock is subscribed at present to the 
amount of 000, and this it is proposed to increase to £80,000. 
The principal purpose of the corporation will be the distribution of 
electric light and power, with the possibility of installing and working 
a system.of suburben electric tramways. Tramway and light franchises 
for the city of Reichenberg are at present owned by private corpora- 
tions, and at their expiration it has been generally po that the 
city would take over and conduct the enterprises. Negotiations are 

nding, however, which may change the situation in this t. 

mmunications regarding equipment, eto., may be addressed to 
directors Alfred Ginskey, Maffersdorf, and Dr. Richard Pirkl, 
Reichenberg. , 

RESULTS OF. TENDERS. 

Handsworth.—The order for 286 tons of bitumen has been placed 
with Rowland Car and Co., through Johnson and Phillips. 

Bromley.—The Borough Ooansil have accepted the lowest tender, 
that of H. J. Godfrey, Balham, S. W., at £654. 6s., for the electric 
light at the dust destructor wor 

Lancaster.—The Electricity Committee have accepted the tender 
of Aiton and Oo., London, amounting to £229. 65.6d., for the new 
steam main to connect the old and new boiler at the electricity works. 

Islington.—The Electric Lighting Committee recommend that 
the tender of W. J. Oakley, 9, Walbrook, at £210, be accepted for 
the supply of tail-rods for the three 1,000-h.p. engines at the electric 
lighting ‘station. 

Deptford.—The tender of the Electrical and Ordnance Accessories, 
Limited, Birmingham, at £340, hae been accepted for the switchboard 
and connections st the town hall, and the tender of the Phenix 
Dynamo Manufacturing Company, Bradford, has been accepted for the 
engines, dynamo, and ter in connection with the electric lighting. 

Lomdonm.—The London County Council Education Committee have 
received the following tenders for electric motor for propulsion 


spparatos at Oulloden-street School, Poplar :— 
ical Oompany, Limited, 121, Charing Oross-road, 

W.O.” Goes "m J ͤ 8 £103 0 0 
J. Esson and Son, Fetter-lane, E. CO...... eaesss. ... 192 5 9 
_ * Recommended for acceptance with an addition of £9. 15e. for 
iron case. 


Recent Orders.—We.are informed by Browett, Lindley, and Оо. 
that they have recently booked the following orders: J. Wrigley and 
Sons, paper manufacturers, Bury, a 430. b. h. p. two-crank compound 

ine; Mather and Platt, Manchester, for the Prestwich Asylum, 

kw. engine; General Electric Company, Manchester, 53-kw. engine 
for Oairo Mill, also а 33-kw. engine for Oromer Mill, Middleton; 
Johnson and Phillips, Kent, 25-kw. engine ; Mather and Platt, for the 
Admiralty Dockyard, Simons Bay, two 250-kw. engines ; Industrial 
Engineering Company, Hyde, one 25-b.h.p. on for the Magnesium 
Metal Oompany, Patricroft ; Dick, Kerr, and Oo., for the Gosport and 
Fareham trams, three 600-b.h.p. engines, each complete with surface 
condenser 3 ee and гаша the дом 7 1580 Kinig Oom- 

y, one 31-kw. engine; ord Power and Light Supply Company, 
us Dep engine; Dick, Kerr, and Oo., for Bangkok, three 200-kw. 
engines ; War Office, for the Royal Woolwich Arsenal, 500-kw. triple- 
expansion engine coupled to а generator by the British Westinghouse 
Company. complete with surface-oondensing plant, 


| for extension of telephone cables. 


 Lomdem, N.W.—The St. Pancras Electricity and Publio.Eightivg 
Oommittee have reoeived the following tenders for supplying and 
erecting а low-tension switchboard at the King's-road station :— 


Ls W. 5 Suge 55 ; — агенсе s ^ 8 
erranti ited (receivers and managers) EPEA 
J. G. Statter and Oo. ......... „ eee 1026 O 0 
British Westinghouse Company, Limited* .......... — 1,055 7 0 
Johnson and Phillips .. .... ———— 8 ... 5059 0 0 
Northoote, Hea ver, and Oo em»... 1,086 0 0 
Electrical Company, Limited. M eis euet 1,005 0 0 
Oowane, Limited .................. . 2. 2 2 1.109 0 0 
British Thomson -Houston Company, Limited ............ 1312118 0 
Bertram Thomas, Limi *€9995950099250900956 (KEET KELI] 2 6 AL- KLIKKE) 1,153. Q 
Kelvin and J. White, Limited ............. 9 DAI 1,170 10..0 
Nalder Bros. and Thompson, Limited........................ 1,215 0 
Consolidated Electrical Company............. de ais УНЫ 1,220 0 0 
Westminster Engineering Company, Limited.. . .. .. 1,230 0 0 
Veritys, Limited ...................—.. — — Mm $c e 
E. F. Moy and Oo., Limited e — . 2260 0 0 
Siemens Bros. and Oo., Limited . . BO 0 0 
e кы зауаллы» КАЛТ r, Da 0.0 
ison and Swan United Electric Lighting Company . 1 0 O. 
Electric Construction Company, Limited —— 1881 0 0 
Aberdeen Electrical Engineering Company .................. 1490 0 0 
Electric and Ordnance Accessories Oompany ............... 1,5660 0 0 
Dorman and Smit. назик кену 1,658 0 0 
J. Fowler and Оо.  ...................... . —Á . 1,665 0 0 
Crompton and Oo., Limited ...... ————— 1,965 0 0 


* Recommended for aopeptance. 


London, W.—The Hammersmith Borough Council have received: 
the following tenders for supply of high-pressure steam: boilers: — 


Stirling Boiler Oo en ыны 85.800 0 о 
tirlin iler Oompany i waterta *. 85, | 

B. R. Rowland and Co.—Olimax watertube I sauces 4410 0 0 
Davey, Paxman, and Oo.—Eoonomio* ...;................. 4,599 0 0 
Stirling Boiler Company (U. S. A.) —watertubeeee 5,969: 0 0 
Babcock and Wilcox, Limited—marine wetertabe ...... 8825 0-0 
R. Hornsby and Son—watertube ......................... -... 5,879 0 0 
Richardson, Westgarth, and Со. — Hornsby's type 6,066 0 0 
R. Hornsby and Sons—Horneby's type 2. 6, 155 0 0 
Davey, Paxman, and Co. —Economio ........................ 6,2286 0 0 
J. Fraser and Oo.—marine ....... FCC . 6,945 0.0 
Walther and Oo. (German make)— Babcock and.Wiloox 7,500 0 0 
Olayton, Sone, and Oo.—Lancashire ........................ 7,5612 0 0 
Willans and Robinson—Niclausse .......... esses 8,175 0 0 
J. Thompeon—watertube and Lancashire .................. 9100 0 0 

Separately-fired superheater. · 
Stirling Boiler Oompany (Eoglish)—watertube ............ 4255 0 0 
E. Danks and Оо, — Economic ........... €— — HEX YR 10 0 
E. Danks and Co.— Caball vertical watertube ............ 5,020 0 C 
Stirling Boiler Company (English)—watertube ............ 5,102 0 C 
В. R. Rowland and Co. —Olimar vertical — 6,190 0 C 
Stirling Boiler Company (U. S. A.)—watertube .......... . 5,555 0 0 
Davey, Paxnian, and Co. —Economio ........................ 5,565 0 0 
Stirling Boiler Company (U.S.A.)—watertube ........... 6119 0 0 
L. Burnett and Оо. —Eoconomio. ............... c 8335 0 0 
Fitted with meshanical stokers. 

orien, Боа Company (Eoglish)—watertube ..........:. 3,888 0 0 
Bab and Wilcox, Limited watertubes . 4600 0 0 
В. R. Rowland and Оо. — Climax vertical .......... „аза 995 0 0 
Stirling Boiler Company (U.S A.)—watertube ............ 5,110 0 0 
R. Hornsby and Sons —watertube . . . . 5,395 0 0 
Davey, Paxman, and Co—Kconomio . ........................ 5,518 0 0 
Richardson, Westgerth, and Co.—Hornsby’s watertube 5,556. 0 0 
Richardson, Westgarth, and Oo.—Hornsby’s watertube 5911 0 0 
R. Hornsby and Sone—watertube... ......... T M . 7,048 0 0 


j * Recommended for acceptance. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Bilston.—The District Council have decided to have a telephone 
laid on at the town hall. 

Swindon.—The Town Council propose to spend seme £6,000 on 
extensions of the electric supply plant. 

Birkenhead. —The prit appe undertakin 
for the past 12 months of £1,386, ae against £1,1 

Chelsea Electricity Supply Co.—The directors have declared an 
шш dividend at the rate of 44 per cent. per annum on the ordinary 
shares. 

Hall.—An enquiry bas been held into the W a application 
for sanction to a loan of £10,000 for additional machinery. There was. 
no opposition. 

Electrical Coal-Catters.—Electrical coal-cutting machines have 
ben introduced, among several Lancashire collieries, into one of Lord 
Ellesmere’s mines. 

' Panama.—The National Convention is reported to have voted a 
sum of £325,000 for various public works, including an extension of 


shows а net profit 
the previous year. 


| the electric lighting system. 


Swansea.—The Town Council have decided to make formal.applica- , 
tion to the Local Government Board fos sanction to. borrow 22000 


Й 


210 


THE ELECTRICAL ENGINEER, AUGUST. 5, 1904. 


Bideford.—The Mutual Electric Supply Corporation and Southern 
District Electricity ration have notified their intention of apply- 
ing for lighting orders for Bideford. 


Bexhill.—The Corporation, sccording to report, recently decided by 
a large majority to continue the electric supply uadertaking themselves, 
instead of selling it vo а private company. | 

Vickers, Sons, and Maxim.—The directors have declared an 
interim dividend for the half-year ended June 30 last of 1s. per share 
on the 3,689,500 ordinary shares, fully paid. 


Promenade Conoerts.—The Newman promenade concerts at 
Queen's Hall will be resumed on Saturday next, for which evening а 
full and interesting programme has been arranged. 


Penge.—The Urban District Oouncil have received notice from the 
Blackheath and Greenwich Electric Light Company of the laying of 
cables for electric lighting from Westow-hill to Palace-hill. 


Charing Cross and Strand Electricity Supply Co.— The direc- 
tors have declared an interim dividend on the ordinary shares at the 
rate of 8 per cent. per annum for the half-year ended June 30. 


Sydney (N. B. W. —Eleotrio light works of sufficient magnitude to 
supply nearly all the streets and buildings of the city are reported to 
рех been started, thereby opening a considerable field for electric 

mps. 

Strokestown (Ireland). —A new concern, entitled the Strokeatown 
Electric Lighting Company, has been formed to whom will bə trans- 
жы ше and undertaking hitherto conducted by an enterprising 

abi | 


Devomport Dockyard Inspection.—The annual inspection of the 
electrical and torpedo stores st Devonport Dockyard and Bull Point 
naval ordnance depót has just been completed, a thorough examination 
of all the apparatus having been made. 


Soothili Nethar. —O to the high price charged for gas by the 
Dewsbury Oorporation, the Urban District Council have enquired of 
the Yorkshire Electric Power Oompany the terms upon which thoy 
will supply electricity in bulk for lighting and power. 


Hay pens ser s ate pa соогат деды. to apply ior e ре 
visiona er for supplying energy, the opinion being expresse at 
it would enable them to E tain | better arme fron Гы. Lancashire 
Electric Power Company, who are desirous of providing energy for the 
town. | 


Llantrisant and Llantwit.— The District Council have received 
notice from Mr. C. V. Fowler that he intends applying for a provisional 
otder under the Electric Lighting Act for the district of Llantrisant. 
Ens olerk was instructed to write asking him for particulars of his 
scheme, 

Aston.—The Electricity Committee have adopted the following 
resolution: That the Oouncil delegate to the Electricity Committee 
executive powers for the working, management, and control of the 
electric power station, the committee reporting thereon from time to 
time to the Oouncil.” 

Stock Exchangs.—The date appointed for the special settlement 
in respect of the London United n (1901) 25,000 5 per cent. 
cumulative preferenoe shares of £10 each, Nos. 100,001 to 125,000, is 
the 17th inst, An instalment of 15 per cent. is due to-day upon the 
London Oounty 5 per cent. consolidated stock. 


Spennymoor.—The Northern Counties Electricity Supply Company 
have secured the contract for the street-lighting of the whole district 
for the season of 10 months at £2. 7s. 6d. per lemp. Their former 
contracts with the Council have been for portions of the district only, 
the remsinder being illuminated by the gas company. 


New Premises.—Meesrs. A. Vandam and Oo., of Johannesburg 
(late Vandam, Marsh, and Co., Limited, of 15, Gerrard-street, Soho), 
inform us that they have opened a warehouse aud offices at Johannes- 
burg, where “т have a large steck of electrical supplies on show. 
Their postal address is Р.О. Box 4,941, Johannesburg. 


Hanley.—All the electric lights went out for a few minutes on 
Saturday, and the Ohairman of the Electricity Committee remarked 
that the incident illustrated the importance of obtaining the new 
engine, now under order, so as to be ready for the winter. It appears 
that the lights were extinguished through an armature coil being 
burnt out. 


Lanoaster.—The Rural District Council have received an applica- 
tion from the Hamsterley Oolliery Company tor permission to ereot an 
electric cable along certain roads. The proposed route crosses a turn- 

ike road, and the Uouncil have decided to instruct their solicitor to 
t a clause so as to protect the Oouncil in case of the cable causing 
accident to life, | | 

Datchet.—At a meeting of the inhabitants the following resolution 
was adopted: That the Parish Council be authorised and is herebv 
empowered to enter into a five years’ contract with the Slough and 
Datchet Electrical Supply ated, to light the parish of Datchet 
upon the terms quoted to the Parish Council by the electrical company— 
£147 per year for five years.” 

Stoke-upon-Trent.—An agreement has been entered into between 
the Oorporation and the canal engineer respecting the laying of cables 
along the towing path, the Council to pay ап annual wayleave of £1. 
Mr. б. V. Fowler having given notise of his intention to apply for a 
provisional order under the Electric Lighting Acts, the Council decided 
to oppose any such application. | 


Newhaven. —The Urban Council have instructed the town clerk to 


reply to the Southern District Electricity Corporation and Mr. Fowler 
that if they will submit draft agreements embodying the terms under 
which they propose to apply for provisional orders for the supply of 
electricity in the district, the Oouncil will consider whether they can 
give their sanction to the application, 


^4 


Farnborough (Hants). —The Urban District Council have received 
a letter from Mr. G. Vaughan Fowler, with reference to the electric 
lighting order, enquiring if the Oouncil were prepared to tiate for 
the transfer and a lease of the order. The Council are not disposed to 
entertain the proposal. 

Longside.—The Electricity Committee, after making enquiries into 
the paun of letting motors on hire, recommend that the motor hire- 
purchase system be adopted, and that an agreement be entered into 
with the British Thomson-Houston Company to supply their motors in 
accordance with terms submitted, and that descriptive booklets be 
distributed among likely users of motive power. 

Caerphilly.—The Bill to confirm the provisional order made by the 
Board of Trade to confer electric ligh powers on the District 
Council, which has passed the House of Oommons Committee, was 
sgain opposed by the Rhymney, etc., Gas Company when the Bill 
came before the House of Lords Oommittee on Wednesday, but after a 
very brief deliberation it was allowed to proceed, 


Stoke.—The Buildings and Estates Committee of the Guardians have 
considered the onec of the substitution of electric motors for steam. 
engines at the school, well, and hospital laundry. They point out 
that the cost of the electricity would be practically nil, as the dynamo 
would run fall load instead of half load as now, and that £100 a year 
would be eaved. The cost of the motors is estimated at £150. 


Tiverton.—Messrs. Sater and Co., contractors for the electric light 
under the Town Council, have issued a circular to householders and 
traders setting forth the advantages of electricity both for lighting 
aod motive work. The price to be charged for lightiog is 
54d. per unit. The cost of installing electric light in a house be 
123. 6d. per lamp, and a charge of 10s. per annum will be made for 
meters. 

Bermendsey.—The Borough Council have to the recom- 
mendation of the Electric Lighting Oommittee that an additional 
feeder in connection with the Rotherhithe extensions be purchased at 
a cost of £3,100, the money to be raised by loan and charged to the 
capital account. The Guardians have approved an agreement with the 
Borough Oouncil for the supply of electricity to the infirmary at the 
rate of 34d. per unit. 


Poplar.—A recommendation of the Finance Committee, that the 
sum of £3,908. Os. 8d., being the credit balance on profit and loss 
account of the electricity undertaking at March 31, 1903, be trans- 
ferred to a reserve fund account, in order to provide for renewal of 

lant, has been referred back, a councillor чеш Ds know what had 
me of a sum of £4,000 which was to have been placed to the 
electrical reserve account, 

Electricity and Lighthouses.—The Bournemouth and Poole 
Electricity Sapp! Company, Limited, having written that the 
for installing an electric light of 2000. p. in the Lilliput Lighthouse would 
be £13. 10a., and that the charge for current would be at the rate of 3d. 

r unit, which would amount to £55 per annum, the Lighthouse 

mmissionera have replied that the cost would be too high to justify 
them in adopting the proposal. 

Luton.—At the last meeting cf the Electric Light and Power Com- 
mittee the electrical engineer reported that the Council now had a total 
of 174 consumers with 10,990 lamps and 53 moters of 179 h.p., and 
that at the present time over 648 additional lamps and five motors of 
184 h.p. were being wired. He also reported that the number of units 
generated showed an increase of 37 per cent. over the number generated 
during the corresponding period of last year. | 

Belfast.—At this week's meeting of the Electricity Committee the 
electrical engineer (Mr. V. A. Н. M'Cowen) presented а summary of 
the eleotrio light rental for the six months ended June 30 last, which 
showed that the amount received for current was £13,887. 4s. 7d., as 
compared with £11,940. 2s. 8d. at the corresponding date last year, 
or an increase of 16:5 per cent. The average price per unit for the six 
months was 2 767d. as compared with 35:006d. ; 

Wrexham.—The Guardians have adopted the suggestion of the 
electrical engineer that an electric alarm be fixed to the flood gates ia 
tbe river adjoining the electricity works as an experiment. The 
Electricity Supply Committee reported that during the month 27,940 
units had been consumed, compared with 29,091 last year. The 
committee fully diecussed the extension scheme, and it was decided to 
send а committee to inspect the Chester soheme, | 

Bo'ness.—The Town Oounoil have signed the agieement with the 
National Electrical Construction Company, Limited, the contractors 
for the electric lighting of the burgh. The agreement provides that 
the works are to be completed within the next nine months, and that 
the Town Oouncil are to pay to the contractors a sum of £24,689, 
subject to deductions, amounting to over £1,200, for, among other 
іше в site for the generating station recently purchased by the Town 
Council, 


Southwark.—The accounts of the electricity department for the 
year ending March 31 show a total income of £12,231 against working 
expenses of £7,279, leaving a gross profit of £4,952—an increase of 
£1 545 over the previous year. Interest and sinking fund absorb 
£4,728, leaving a net proht of £224. The units tod numbered 
795,418, of which 538,832 were taken by private consumers, the 
remainder being used for public lighting. The public lamps now 
supplied total 582, the msjority of which are Nernet lamps. 


A E.G. English Manufacturing Co.—We are informed by the 
company that they are now starting business at 4, New Compton- 
street, Charing Oross-road, where a large stock will be kept. This 
company has acquired the тасав Nernst lamp patents from the 
А.Е С. of Berlin, and will look after the Neinst lamp business in 
Eogland. All lamps and burners will in future be marked Aegma.” 
Owing to the rapidly increasing demand for Nernst lamps it is intended 
to build a factory in this country. A price list oontaining many 
novelties will be issued in а few days time. ss 
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charges for electrical energy for power purposes as from Dec, 26, 1904, 
as follows: for all power — 5 in motors, driving hoists, cranes, 
ранах lifts, and similar 5 ~ pe unit ; for other шо, 

А unit; to consumers satisfying the general manager as Ф 
саити running of their motors throughout the whole of the work- 
ing hours of each day, whose consumption does not exceed 5,000 units 
per annum, 14d. per unit; and to consumers F 
ceding clause whose consumption exceeds 5,000 units per annum, 1d. 
per unit. Discount on а graduated scale will be allow i 

Southampten.—The accounts of the electrio supply department for 
the year ended March 31 show that the gross receipts amounted to 
£27,639, with an expenditure of £14,124, the gross surplus being 
£13,515. Interest and sinking fand teke £8,704, leaving a net profit 
of £4,811, part of which has been applied to meeting the cost of 
re-erecting at the new station the plant removed from the old ы ete 
which is running satisfac‘ orily. tterly the tramways have been 
pertially supplied from the new works. The committee pay a tribute 
to the work of Мг. H. F. Street (the borough electrical engineer) and 
his staff, The units sold totel'ed 1,298,013 against 1,752,013 in the 
previous year. Private consume's accounted tor 654,034 units, public 
lighting took 137, 355 units, while the tramways were responsible for 
1 298 308 units. The number of consumers continues to increase. 

Belfast-to-Londonderry Telephone. —At the meeting of the 
Londonderry Chamber of Oommerc e the subject of the trunk telephone 
service from Belfast to Londondei ry, via Ballymena and the loc al 
service in Londonderry, was discussed. , A trunk telepLone service is 
being laid by the Post Office author ties from Belfast to Londonderry ; 
but when the line reached Londonderry it would be almost useless, 
one of the members remarked, unless the local servioe in the city was 
changed by the National Telephone Company into a loop-line se: vice. 
If this change be mot made, subsoriters will have to go to the post 
office when they wish to communicate wi.h Belfast, whereas if the 
city local service were made into а loop line, subscribers could оош. 
municate with Belfast from their own offices, It was suggested that 
the chamber should гө the Oorporation in any nego tions they 
had with the National Telephone Company to insist upon this loop- 
line s.rvice ia the city being made. 

Btourbridge. —At the meeting of the Urban Oouncil, the Electric 
Powers Committee reported that the Board of Trade had intimated that 
they would defer consideration of the question of revoking the Oouncil’s 
electrio lighting order for 12 months. Notices under the Electric 
Lighting Act, 1882, of intention to apply to the Board of Trade for 
ротова! orders to supply electricity within the Oouncil’s area had 

received from two London companies. The oommittee would take 
the necessary steps to safeguard the interests of the Oouncil. Notice 
hed been piven to the Bromsgrovo Rural Council of the Stourbridge 
Council's intention to ask for а provisional order to confer extended 
тегә on them under the Electric Lighting Acts. A draft agreement 
been submitted by the Midland Electric Oorporation for Power 
Distribution, Limited, for the propona supply of eleotricity in bulk 
to the Council. Nine tenders for the laying down of electric mains 
had been received by the committee, who recommended the acor ptam e 
of one of these conditionally on the sanction of the Local Government 
Board to а loan for the purpose. The clerk read a letter from tt e 
Government Board with regard to a farther public enquiry on the 
subject of loans for the supply of electricity, the Board intima ing that 
the Council shonld be керте to show was such a demand for 
the electric light as would justify them in carrying out the work. 

Croydon.—The Oorporation have reduced the price for current 
supplied to places of publio worship to 4d. per unit. The price 
hitherto charged has been 43d. per unit. The committee are obtaining 
particulars with a view to considering the practicability of making 
some concession also to private consumers. The borough electrical 
engineer reported: Ourrent sold this Г for private lighting, 72,611 
units (co ing period last year, 51,141); public lighting, 26,629 
(24,948); traction, 102,426 (92,080). A 200-kw. motor-alternator is 
to be bought for use during the hours of light load for the alternating- 
current supply, to save running an extra engine, so reducing the 
running costs during this time. By the use of this machine it is 
estimated there will be а saving in coal consumption of not less than 
£300 per annum. The estimated cost of motor-alternator and switch- 
gear and cables is £1,350. The following is an estimate of capital 
expenditure a d 1904-b: For worke—one direct-current 
generator, £7,000 ; foundations, etc., for same, £400 ; switehgear for 
new generator, £250 ; contingencies (10 per cent.), £765; motor. 
alternator, £1,100; . switchgear for same, £250—total, £0,765. Of 


16,570 units were sold for abi patpoam, as compered with 16,519 
d the whole of the year 1905-4. The Ohairman, in moving the | the f g estimate, £28,415 ie рагі of the sum of £70,950 adopted 
th by the оппой oa J , 1903 (of which sum of £70,950 sanction 
been From the report they anticipated that the thing | has already been received to the borrowing of £27,975), the remaining 
rtm per its way. They had thought if they sold one million unite 


Keighiey.—The Loca] Government Board has held an enquiry into 
the application of the Corporation for sanction to borrow an additional 
£11,500 for electricity purposes, The statistics put in showed that 
the estimated lation at the present time is 45,950, the assessable 
value £134.296 and the outstanding loans £229,599. The expendi. 
де гест made on electrical works and plant has been 356. 

the year ended Juve 30, 184,307 units had been sold, 70,008 
being for wotive power. There was no opposition. 


and at favourable prices such appliances as dynamos, motors, arc 
lamps, switches, switchboards, instruments, cirouit breakers, and iron- 
goods for high - tension and power work. 

Dodwerth.—Pursuant to a resolution passed by the Urban District 
Council st а special meeting held on the 11th ult., a public meeting 
of the ү of е. оор ibe kold оп | Spi zh for t 
purpose о idering the question of the pro ic ting o 
the urban district o Dodworth, and also of deciding what ере if 
apy, should be taken in regard to the said matter.” Ultimately a 
proposal that gas should be used was negatived, the majority favouring 
the chairman’s suggestion that electric ligh might be obtained in 
due course from the Yorkshire Electric Power Company. 

Buraley.—At its meeting on Wednesday the Town Council had 
before them а recommendation by the Electricity Committee that the 
onaga pp pana ms should be pape wpe Pad meters up со ria 
inc g 50 amperes it is proposed to quarter, and for 
meters over 50 amperes y quarter. Hitherto the ch has been 
2s. 6d. per quarter for all sizes of meters. This movement is attribut- 


able to the action of the chamber of commerce and the tradesmen'e 

association. The Elestricity Oommittee were unable to entertain 

E ке & request that the general electricity charges should be 
ә ' 


Underground Telegraph Cables.—The following is the Post- 
master-General's reply to a question by Sir Thomas Dewar as to what 
poss the present system of underground telograph cables to the North 

аз been advanced, and whether the area which has suffered specially 
through storms in former years has now been passed : '' The pipes in 
the underground system to the North have been laid as far as Oarlisle, 
and also over Beattock incline. Wires in the pipes have beon provided 
as far as Liverpool, Manchester, and Leeds, and are now being provided 
in the Warrington-Carlisle section. The original section—viz., that 
between London and Birmingham—trav the area which had 
suffered especially through storms in former увага.” 

Cork.—The following letter has been received from St. Martin’s-le- 
Grand by the hon. secretary of the Cork Inoorporated Ohamber of 
Commerce and Shipping: I am directed by the Poitmaster-General 
to acknowledge the receipt of your letter of the 23rd inst., in which 
you forward а copy of a resolution of the Cork Incorporated Chamber 
of Commerce and Shipping relative to the extension of the trunk tele- 
phone system to the principal towns in the Sonth of Ireland, and in 
терју to say that a scheme for providing telephonio facilities in the 
district in question is now under consideration. Estimates of the cost 
are being obtained, aud steps taken to ascertain what support will be 
forthooming at several of the towns mentioned by you." 

Welverhampton.—An enquiry has been held by Oolonel A. G. 
Durnford, R. E., on behalf of the Board of Trade, into an application 
by the Oorporation for sanction to borrow £13,000 for the purpose of 
electric lighting. Evidence was given by the town olerk, the borough 

accountant, and Mr. О. E. С. Shawfield, the borough electrical 
engineer. The sum of £3,000 was required for tbe provision of an 
electric generating plant at the new refuse destructor in Orown.street ; 
23, E00 would be spent on feeder and distributing mains to deliver the 

io current into the existing network of mains to supply a large 
man district in the vicinity of the destructor ; and the 
balance of 27,200 would be utilised for the extension of mains through- 
out the borough. 

Grimsby.—Ata meeting of the Grimsby Electric Lighting Com- 
mittee last Friday it was reported that there had been an increase of 
4,2129 units for traction d June as ара with last year, and 


£1,350 representing the cost of the motor-alternator referred to above. 

be master of the whole thing, and they had now got within | London Gasette.—The partnership between James Carson and 
Herbert Francis Borman, carrying on business as engineers at Hooper- 
_ | street, 8 Hill, in the city of Birmingham, and gr Aw Oarson, 

Imvermess.—A largel -attended meeting of consumers of electric | Borman, Co., has been dissolved by mutaal consent. The partner 
ight was held last Fr iday in reference to a circular received from | ship between Lewis Percy Brenohley, Arthur Brenchley, and Harold 
C Hamilton, Limited, who supply the current, and who, it | Frederick Holman, carrying on business ss general, electrical, and 
a have intimated that the current will be discontinued unless | mechanical power engineers, at 36 and 38, New-street, Ashford, trading 
consumers comply with а certain demand. The consumers agreed | as Brenchley Bros. and Holman, has been dissolved by mutual con- 
not to take any notice of the demand made by the company. It was | sent. A general meeting of the members of the Electric Construo- 
tion Oorporation, Limited, will be held at 100, Dashwood House, 


agreed to petition the Town Oouncil with reference to the matter, and 
to ask them to take public action. The curious position of (ће оор. | New Brosd-street, London, E. O., on Sept. 29, 1904, at 12.30 p. m., 
the company bas excited considerable interest in the town, | for the purpose of having an account laid before them, showing the 
perty 


samers and 

and as the 10 days have now expired, the question is discussed whether | manner in which the win g up has been conducted and the pro 

the intimation in the letter, that the electric current will be cut off, | of the corporation dis of. A receiving order has been made out 

will be given effect to. The subject, it is understood, will be considered | on creditors’ petition in the estate of Warner and Oo., builders and 

by the ой. electricians, 12, Holbein-place, Sloane-squere, London. The first 
Electric Light Oommittee having considered a 


Shemeld.—The meeting will be held at 12 noon on Aug. 11, 1904, at the Bankruptcy- 
report by Mr. 8. E. Fedden, the general manager of the electric supply has 


buildings, Oarey-street, London. A receiving order has been made ont 
department, decided to recommend the Oorporatiog to reduce the on debtor's petition in the estate of John Thomas, engineer, 
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trading as Spetch and Thomas, and carrying on business at West End 
Mills, Loungsidé-lane, Bradford. The first meeting will be held at 
8 p. m. on Ang. 12, 1904, at the Official Receiver's Chambers, 29, Tyrrel- 
street, Bradford. | н | 

. Annual Outing.—The first annual өш of the engineering staff 
and employés of the Ealipg Oorporation electricity department was 
held on Saturday last. The party, numbering 33, made-an early start 
from Ealing for Windsor x ue Great Western Railwsy, proceeding 
thence by steam launch to Marlow, where they arrived at 11 a.m. A 
cricket match was commenced between the inside and outside 
staffs, an adjournment being made at 1 o'clock to the Orown Hotel, 
where the company did justice to ап excellent гараз: рт by Mr. 
J. Douglas Knight (borough electrical engineer) and Mrs. Knight. At 
this function the chair was occupied by Mr. Knight, with Mr. A. E. 
Pullen as vice-chairman. The greater part of the afternoon was taken 
up with the cricket match, a good game resulting їп a victory for the 
*‘outsides,”’ for whom Messrs. A. E. Pullen, Ablee, and Stockley showed 

‘ood form with the bit, while on the other side Messrs. Payne and 

udson were most successfal with the willow. In the tug-of-war which 
followed, however, the ''insides" turned the tables after a keen 
contest, twice hauling their opponents over the line. The 
returned to the Crown Hotel at 5 o'clock for tea, and at 6.30 p.m. 
a start was made for home. Daring the journeys out and home an 
excellent entértainment was furnished by the musical section of the 
perty, Mr. Hudson iding at the piano, while Messrs. Gordon, 
Watts, Payne, J. House, and others contributed ‘to the harmony. 
Ealing was reached shortly before 11 p.m., а thoroughly enjoyable day 
having been spent by all. 

Erith.— The Electric Lighting Oommittee’s report recommends 
that a lamp be placed at tae entrance of the passage way near Bedon- 
well-hill, e whole of the . Nernst burners on the 
street lampe have been replaced by two incandescents of 82. p. each. 
Thé committee having considered the resident electrical engineer's 


report upon the distribution system, endorse his recommendation that |. 


an additional transformer of 100-kw. capicity be installed, and that 
the estimate of the British Electric Transformer Oompany bp accepted. 
The committee have fally considered the question of the extension of 
the mains for private lighting in Jower-road, Belvedere, and also in 
Msyfield-road and Poplar:mount. The reaident engineer's estimate 
for these extensions, including the necessary transformer station, 
amounts to £461. 19s 51. As а number of applications for the 
supply of current have been received from the owners or 
occupiers of houses in Lower.róad aud Mayfield-road, iacluding the 
Education Committee for their offices and the pupil teachers’ and 
cookery, centres at Picardy, the committee recommend that supply 
mains be laid in these roads and the necessary transformer station 
ptovided. The committee will also be prepared to recommend the 


laying of a main in Poplar Mount and other roads in the vicinity upon 


receiving sufficient applications for the supply of current to justify the 
expenditure. The resident engineer hae applied to have certain altera. 
tions made to the offices at the electric light station, and the com- 
mittee have approved of the engineer's s і 
have been instructed to commence the additions to the generating 
station. - E, | 

"Iglington.—The following reports and recommendations of the 
Electric Lighting and Finance Oommittees respectively will be con- 
sidered at to-night's meeting of the ph m Council: (1) ‘' The elec- 
trical engineer has informed us that a supply of electricity will probably 
be required at the postal sorting office which is being erected in 


Goodwin street. Foothill-road, but before making the actus! applica- 


Чоп, the Post Office authorities desire to be informed whether in the 
event of their requiring the current, the Council would be prepared t» 
make the n -extension of mains at their own cost and to 
dispenss with the usual: statutory requisition. The cost of laying the 
requisite main is estimated at £300, and the probable revenue at at 
léast.£1295 per annum. We'reeommend that the Post Office autho- 
rities bè informed that in the event of their requiring a supply of 
electricity for the premises referred to, the Council ‘will lay the neces- 
sary mains and will dispense with the usual statutory. requisition.” 
(2) We have ‘had under consideration a letter from the London 
Oounty Council intimating that they are prepared to accede to the 
Council's application for sanction to the borrowing of the sum of 
£15,635 for electric lighting purposes, upon an undertaking bein 
given that during the currency of the loan all replacements an 
renewals of plant, machinery, and works purchased by money raised 
under the sanction shall be defrayed out of the sinking fund to be 
provided for that purpose, or from maintenance acoount. We recom- 
mend that in the event of the London County Oouncil sanctioning the 
borrowing of-£15;636 for electric lighting: purposes fora period of 42 
years, the Islington Borough Council hereby undertake that during the 
currency of the loan no further loans will be raised to replace any of 
the plant, machinery, and. works the cost of which is to be defrayed 
ont of such loan, and that any renewals required during the period 
thereof shall be provided out of a sinking fund to be created for the 
purpose-or from maintenanoe account.” 


Insuranoe.—The following are details of the revised rulea iasued by 
the Associated Fire Offices for electromotors, and dynamos used in 
connection therewith, employed in textile and corn mills and other 
buildings where motors are exposed to dust, to which we referred in 
our last week's issue: ''(1) Motors when not in an engine-room or in а 
separate compartment expressly set apart for their use and built of or 
lined with incombustible materia] must be completely enclosed in an 
efficient metal ease forming part of the designed construction thereof. 
Ventilation by direct communication with the outer air or by openings 
in the vertical portion of the metal case protected by two thicknesses 
of approved wire gauze is allowed. Induction motora may have unpro- 
tected vantilation openings in their metal cases, the superficial area of 
each opening not exceeding jin: and the openings being at least lin. 
epert. Slip rings and brushes or any other sliding contacts muat be 
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estions. The contractors - 
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completely enclosed in metal cases. o, rius holes fitted with plate 
glass are allowed. (2) No unprotected work or combustible material 
must be within 18in. of any motor, and wood flooring beneath any motor 
must be protected by a sheet of metal. (3) The motor pulley (or other 
mechanical device for transmitting power from the motor) mast be 
external to the metal case enclosing the motor. Only the shaft and 
the connecting conductors msy be carried through into the metal caee 
or through the wall of the compartment. No belts, ropes, or other 
corresponding gear may be so carried. (Note.—Holes in the case to 
admit connecting conductors mrst have proper bushings, and exposed 
termioals must have proper protecting caps fitted to prevent short. 
circuiting ; each connecting conductor must be provided with a proper 
switeh and proper cut-out.) (4) Dynamos must be treated as motors. 
(5) Resistances and starting баса шз must be similarly situated, 
and must be enclosed as required for motors. (6), All. metal oases, 
tubes, etc., must be efficiently connected to earth. (7) Motors must 
not be supplied with current from dynamos or conductors having an 
earth return.“ 


TRACTION. 


Bradferd.—The receipts from the electric cars on Bank Holiday 
amounted to £1,379. 

Bournemouth.—The electric tramways achieved a record on Bank 
Holidsy, over £500 being taken. | 

Dover.—After а long sitting the Town Council decided to settle 
the question of Sunday running by plébiscite. 

Soarborough.—The laying of the tramways on the approach road 
to the Marine Drive has been deferred until the antumn. 

Salford.—The Corporation have adopted a resolution direoting the 
Tramways Committee to furnish the cars with an efficient system of 
ventilation, " а ww фа, d f 

Erith.—It is ex ‘that the engineer's report on the tenders for 

recetved in, a week or two, when a special meeting 
will be held to consider fbem. +" 

Asten.—The Board of Trade have approved the reconstructed 
tramway between the city boundary and Aston Oross, and sanctioned 
a maximum speed of 10 miles ап hour. us : 

Ipswich. —The receipts on Monday amounted to £210, the number 
of passengers approximating to 59 500. The receipts оп Sunday 


‘totalled about £110, making £320 in two days. 


r of the 
ramway 


Belfast.—The notices which had been put on the order 
House of Commons of resolutions to refer the Corporations 
Bill to а hybrid committee have been withdrawn. 

— Good progress is being made with the reconstruction of 
the tramway system, and the High-street section has been commenced 
It is expected that all the rails will bo laid in two or three weeks’ time 

Halifax.—At the monthly meeting on Wednesday the Corporation 


‘were asked to authorise the laying of tramlines between Calder Bridge 
and the coal yard on the West 


ale route, at an estimated cost of 
£1,762. 


. Hartlepool —It is а that, commencing on Monday last, the 
e 


steam-driven trams of North-Eastern Railway Company between 
‘Hartlepool and West Hartlepool have been entirely superseded by a 
new service of electric motor vehicles. 
—It is reported that the Oorporation have submitted 
ket-street and Union- 
road, which scheme they propose to embody in the Tramway Bill they 
will submit for parliamentary sanstion. | 
Waterloo and City Railway.—The directors recommend a dividend 
on the ordinary stock at the rate of 5 per cent. per annum for the half- 
year ended June 30, carrying forward a balance of £422. A year ago 
the dividend was at the rate of 34 per cent. per annum, with £170 
forward. 
i Huddersfield-Halifax.—The Greetland District Council have 
received a letter from the solicitors to the promoters stating that the 
plans of the proposed system would soon be prepared, and that when 
running powers were obtained the scheme would be carried: out 
expeditiously. | 

Birkenhead.—The year's working yielded an increase of some 
55,600 in the reeeipts, the expenses being proportionately heavier. 
The gross profits amount to £21,198, and after appropriating £19,514 
in respect of the debt, there remains a net profit of £1,883, which has 
been placed to the renewals fund. 

Paisley.—The sections of the Paisley District Tramways Company's 
systems from the Cross to Potterbill (south) and to Johnstone (weat) 
were inspected last week by Colonel Yorke on behalf of the Board of 
Trade. He was accompanied by members of the Paisley and Johnstone 
Town Councils and officials of the company. The inspection proved 
satisfactory. | 
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Liverpool —The Corporation tramways show an income during the 
past 12 months of 1,485, an increase on tbe previous year of 
£18,058. The total expenditure was £541,463, an increase of £1,662. 
After meeting charges for interest and sinking fund there remained a 
net surplus of £96,242, of which £64,000 was apportioned to reserve, 
renewal, and depreciation fund, and £22,000 to the relief of city ratee. 

South Shields.—The amended tender of the British Electric 
Traction Company was considered at a meeting of the Town Council 
on Wednesday. The new tender,.upon which the Tramways Com- 
mittee has resolved to base further negotiations, proposes to omit 
that portion of the authorised line between the terminstion of the 
present system at e Dock and the end of Stanhope-road, and 
as an alternative the company agrees to apply at once for powers 
for the construction of a line from Bertram-stréet to the entrance 
of Tyne Dock, and in addition a line from Westoe to Harton, 


| After a long discussion the matter was referred back to committee, 
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Stretford.—The Urban District Council Bill has passed the House 
of Commons Committee, and has been ordered for third reading, power 
ven to the Council to run а service of omnibuses as a connect- 

ing between the Stretford and Withington tramways. 


Stoekport.—The Stockport and Hazel Grove Tramways Oompany, 
for the parine of whose undertaking abortive negotiations took place 
lately with the Corporation, have made a profit for the last half-year of 

. 16s., which, with the £898. 4s. brought forward, permits of а 
dividend at the rate of 10 per cent., after carrying £891. forward. 


Derby.—The opening of the first two sections of the Corporation 
tramways, alluded to in our issue of last week, was celebrated by а 
banquet given by the Mayor at the Derby Royal Hotel, which was 
ае 7 шон °{ Bas ошон x саша The toast given 
y the or ucoess to the Undertaking,” was receiv 
enthusiastically. 5 


Bristol.—The Bristol Tramways (Extension) Bill, which has already 
passed the House of Lords, came before the Select Committee of the 

ouse of Commons on норов Bills on the 28th ult., Mr. J. W. 
Lcwther presiding. Mr. J. Olifton Robinson tendered evidence in 
сока: the Bill. The Bill passed the committee, and was ordered 
to th 

G 


reported to the House. Í 
loucester.—It was re at last week's meeting of the Corpora- 
tion that the work at the n-street level orossing had been carried 
out to the satisfaction of the Midland Railway Company, and that the 
Board of Trade inspector would probably meet the railway officials on 
the spot in & few days, after which, if sanction were given, the oars 
would run over the crossing forthwith. ; 

North Metropolitan Tramways Со. —The accounts of the com- 
pany for the half-year ended June 50 last have been submitted to the 
Board, and, subject to final audit, the directors will recommend а 
dividend at the rate of 33 per cent. par annnm, carrying forward about 
£200 tə next account. During the half-year the number of miles run 
were 6,943,973, and passengers carried 64,301,765. 

London Traffüe.—Mr. Stephen Sellon has been instructed by the 
Royal Commission on London Traffic to make a report upon the tram- 
way undertakings in the principal cities and towns of the United 
Kingdom, and investigate the traffic and operative, results obtained 
in connection therewith, and the conditions in regard to tramwa 
5 existing in such cities and towns as compared wi 

on. 

Railways and Electrification.—The report of the Barry Railway 
Company (South Wales) states that, as the result of the enquiry under- 
taken by the directors and officials into the question of electrification, 

the course of which they investigated a detailed account of the 
working of electric railways on the Continent, the directors are of 
opinion that under ent conditions the application of electrical 
рон to railways which deal with а heavy mineral traffic ie їшргао- 

e. 


Southampton. — The tramway scoounts for the year ending 
March 31 show s net A hie of £6,206. The revenue amounted to 
£55,501, the total w g expenses to £56,640, and interest and 
sinking fund charges to £10,654. The local rates will be relieved out 
of the profits to the extent of £5,000. The car miles run during the 
year amounted to 1,144,350, and the passengers numbered 9,890,952. 
‘The Town Oouncil have decided upon extending the tramways by 
continuations of four existing lines. 

Bata. Good progress is being made with the repair of the tramway 
track. At the meeting of the Rural District Council last week there 
was an hostile expression of opinion in regard to the company’s proposed 
loop lineat Batheaston, to which the District Council havealready refused 
consent, one councillor intimating that he should, if necessary, 
organise a petition against the project. The inhabitants, he stated, 
strongly objected to а double line. The Oouncil have decided to 
communicate with the company representing that it would be desir- 
able not to run the trams on Sunday before 1 p.m. 

Mxeter.—It is reported that there is considerable likelihood of a 
modus vivendé being arrived at between the Corporation and the 
Heavitree Urban Council in to an extension of the tramway 
system to Heavitree Park. As stated in a former issue, the Corporation 
stipulated that the Urban Oouncil should firat consent to the Oorpora- 
tion ым а provisional order for electric lighting in Hesvitree, 
whilet the Urban Oouncil stated that if the tramway system were 
constructed to their town they would then consider the question of 
the electric lighting order; and so the matter remained in abeyance. 
The Urban Council, however, are now desirous of reopening negotiations. 


Swansea.—At its last woek's meeting the Town Council sgain 
hed before it а letter from the tramways company as to the 
approximate date when the Council wo be prepared to pay 
tbe company the sum of £6,640, being the agreed price for 
the Morriston overhead electrical equipment. Eventually the 
following decision was arrived at: That this Oouncil will be 

to take over the electrical equipment on the Morriston 
section on Oct. 1 next, and to let the same to the tramways company 
at a rental equivalent to interest, sinking fund, and depreciation on 
the sum paid until such a date as the Corporation are able to supply 
current to the tramways company.” 

Swindon.—The question of taking а plébiscite in regard to a pro- 
posal that the Oorporation trams shall гап on Sunday bas been referred 
tocommittee. At last week's meeting of the Corporation a report was 
adopted with regard to the grant to be made by the Wilts County 
Council for the maintenance and repair of the main roads in the 
borough for the 12 months ending March 31, 1905, having regard to 
the disturbance caused to a considerable section of the main roads 
owing to the construction of the tramways, recommending that the 
County Council be informed that the Oorporation will be prepared to 
enter into an agreement with the Oounty Council for the payment by 
the County Council to the borough of the sum of 84, 880 (being £240 
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less than the amount claimed by the Corporation) subject to its pen 
clearly understood that this figure is for the current year only, an 
that in sooepting this fi no question of principle such as might 
arise out of the oonstruction of the tramways should be raised by the 
Oounty Council. 

Hythe-Sandgate.—The authorities at these towns are considering & 
project for an electric tramway between the two places. At a meeting 
of the General Purposes Committee of the Hythe Town Council last 
week, the question of sn electric tramway service, upon which Mr, 
Sellon had been invited to report, was discussed. The following 
resolution was adopted: ‘‘ That the Council are prepared to favourably 
entertain the promotion of a light railway order for a eystem of tram- 
ways between Hythe and Sandgate, and up the hill to the boundary 
near the Hotel Metropoie, such order to be promoted in the ensuing 
seesion of Parliament by Mr. Sellon. Details as to road-widening, 
the routes, and other matters incidental thereto to be hereafter agreed 
to by th» promotors and the Oonncil.” 

. Baker-street and Waterloo Railway.—Presiding at a meeting of 
the company on the 27th alt., Mr. Theodore J. Hare stated that all the 
tunnelling had been driven in thesection between Waterloo and Melcombe- 
place. On the Elephant and С іе extension only 960 lineal yards of the 
main-line tunnel remain to be driven. One tunnel has now been 
driven right through frem close by the Elephant and Oastle Station 
site to the Marylebone Station of the Great Central Railway. At the 
depdt site the siding tunnel has been rg! ana and there only 
remain about 187 lineal yards of the branch line tunnel to be driven. 
On the extension of the company’s line west of Baker-street possession 
has been obtained of the land for stations at Edgware-road and Lisson- 
grove, adjoining the Great Central terminus. The Edgware-road site 

as been cleared, and the shafts are about to be commenced. The 
up running tunnel has reached Lieson-grove, and the shield to enable 
the down running tunnel to be proceeded with is in course of erection, 
апа will be finished shortly. The works generally are beiog pushed on 
as rapidly as possible, and the line is likely to be opened some time in 
the course of next year, though at present it is impossible to fixa 
precise date. - 

Aberavon.— At last week's meeting of the Town Council Mr. Lewis, 
of the firm of Messrs. Lewis and Fletcher, electrical engineers, Cardiff, 
attended on behalf of the syndicate which is promoting a scheme for 
the construction of an electric tramway from Briton Ferry to the sea 
beach at Aberavon. Mr. Lewis stated there would be a connection 
with the Neath trams at Briton Ferry, but the syndicate would not 
have running powers over the Neath lines. Two-thirds of the proposed 
line would be within the Aberavon ares. It was not intended to run 
out Margam way, as it was not considered worth while. The main 
road along which the tramway would ran could be lighted from the 
pillars of the electric system at a chesper rate than the Council at 

resent paid for gas. The Council would have the option of purchas- 

ng under the Tramways Act, and the promoters would also be Prepared 

to offer other terms. The Councils provisional order exp last 
month, but had been renewed for 12 months. Mr. Lewis said the 
syndicate could not get their order until August of next year, and it 
would then take 18 months or so to complete the tramway. A resolu- 
tion that the Oouncil approve of the scheme, subject to satisfactory 
conditions, was carried unsnimously, and it was arranged that Mr. 
Lewis should meet the Highway Committe to discuss terms. 

Newoastle.—The annual report of Mr. Thomas Bowden, auditor to 
the Corporation, deals at some length with the question of deprecia- 
tion. Alludiog to the contention that the repeyment of borrowed 
capital over the authorised term is a provision for depreciation, Mr. 
Bowden quotes'the opinion of experts that tbe periods for which the 
loans have been obtained (permanent wav 50 years, electrical equip- 
ment 20 years, cars 15 years) are considerably longer than the life 
of those assets, apart from the question of any exceptional renewals, 
and he emphasises the recommendation in his last year's report that 
the matter should receive serious consideration. It may be menticned 
that in March of last year the tramways manager and the city engineer 
presented a report, in which they expressed the opinion that deprecia- 
tion should be provided for by the investment and accumulation of 
£24,700 annually, in addition to the repayment of loans, At 
Wednesday's meeting of the Corporation а resolution was submitted 
that the consideration of the Tramway Oommittee’s estimate of income 
and expenditure for the year ending March 25, 1905, be deferred, in 
order that the opinion of the town clerk, after consultation with 
counsel, if necessary, may be obtained as to whether the Newcastle 
Tramways Act of 1899 renders it compulsory to insert a definite sum in 
such eatimates for depreciation. 

Manchester.—An unusual accident occurred on the Heatun Park 
route last week. А few hundred yards from the perk the roadwa 
only permits of a single track. A bogie car returning from the par 
reached the loop, where the trams each other, before án advancing 
outward car of a smaller type arrived at the points, Instead of 
waiting for the smaller car to get into the loop, the bogie car continued 
its progress, with the result that just as the other car was about to 
enter the loop the bogie саг collided with it. The front of each car 
was knocked out of shape, and the windows were shattered into 
splinters. The cars recoiled with the impact, but remained on the 
rails, The passengers were precipitated from their seats, and some of 
them sustained severe cuts and bruises, while many of the female 
travellers naturally exhibited nervous symptoms. Both drivers 
appear to have escaped unipjured. The tramway officials on duty 
did everything possible to ensure prompt care for the injured, doctors 
being immediately telephoned for. An enquiry will be held into the 
collision in due course. It is stated that the driver of the bogie car 
asserte that the track was ‘‘greasy,” and that the wheels skidded when 
he applied the brake. The Improvements Oommittee have adopted a 
proposal that a return be compiled showing the amount expended by 
the committee in connection with the tramways, the object being to 
demonstrate that the Tramways Committee, in showing profita, 
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were largely 
widenings. 
Colohester.—The opening ceremony of the Corporation tramwa 

was performed, as intimated in our note of last week, on the 28th ult. 
The proceedings commenced with a reception at the town hall by the 
Mayor and Mayoress, and а luncheon given by the chairman of the 
Tramways Oommittee, the numerous company including several 
councillors, Mr. R. Sillar (the borough electrical engineer), Mr. R. О. 
Ballough (the tramways manager), Meeers. A. М. Conmett, Oraufurd, 
and peg (representing Messrs. J. G. White and Co., the contractors), 
and Mr. Н. Rcholey (representing Messrs. Dick, Kerr, and Oo., who 
supplied the cars), At this function compliments were interchanged 
between members of the Corporation and the contractors. A car oon- 
taining several officials subsequently made a run to Lexden, the journey 
teing performed quickly and smoothly. Later in the afternoon a five 
minutes’ service was opened to the public, and was extensively 
patronised. The ateep gradient of North-bill was easily surmounted 
by cars bearing the full legal pos ean: of passengers. "The total 
length of the line is 5 miles 1 furlong, of which 1 mile 7 furlongs is 
double. The contracts for the system, which is on the overhead 
principle, amounted to some £29,000 in the case of Messrs. White and 
Uo., and to £16,208 in the case of Messrs. Dick, Kerr, and Oo., 
making, with the cost of street widening, а total of about £55,000, 
which is well below the original estimate of £63,500. The cars are 
fitted with the Newell magnetic brake, The tramway receipts on 
Sundsy amounted to £81. 10s. 3d. For Bank Holiday the receipts 
are estimated at nearly £120. 


Brighton.—The tramcars are now running to the Brighton Central 
Railway Station. The opening of this latest addition to Brighton's 
system of tramway routes on the 27th ult. followed within a couple 
of hours on the official Board of Trade inspection made by Colonel von 
Donop. А car carrying the inapector, the Mayor (Alderman E. M. 
Marx), Alderman Stafford (chairman of the Tramways Oommittee), 
several members of the Corporation), and the tramways engineer (Mr. 
Holliday), ran smoothly to the top of Gloucester-road, where the 
double lines commence. The curve from Queen's-road into North-road 
was admirably negotiated. Then the car took the single rails to 
Gardner-street, where the double lines restart. Much interest was 
next evinoed in the meeting of the new route with the old one at the 
bottom of North-road, where overhead there is quite a network of 
wires. The points here worked perfectly. The car then ran round 
the Pavilion terminue, circling the Victoria-gardens till the rails 
branched out from the up route to the station. Only a short distance 
of North-road was re-traversed, the car soon retarning for the testin 
of other points on this '' oroes" system. Colonel von Donop expresse 
every satiefaction with the route, observing that he would have no 
hesitation in recommending the Board of Trade to grant the necessary 
certificate, on which assurance the route was opened the same evening. 
It is pro to run а 10 minutes’ service morning and evening, and 
а five minutes’ service every afternoon. Both the Tramways Com- 
mittee and the tramways engineer (Mr. Holliday) are to be oongratu- 
Isted on the rapid completion and the opening of the new route. 


York.—It is reported that the question of the provision of electric 
р likely to engage the attention of the city at по distant 
date. ring the past year the Oity Oouncil have insisted on the 
tramway compary carrying out certain repairs to their permanent way, 
which has involved the company in considerable outlay ; and it appears 
that the company have found the conditions im on them to be 
of an onerous and irksome character. The requirements of the Cor- 
poration have resulted in a letter from Mr. J. Kincaid, chairman of 
the York Tiamwsys Company, which was read at а meeting of the 
Streets ahd Buildings Committee. The terms of the communication 
have not been disslosed, but it is understood that they may facilitate 
action by the Council in regard to taking over the system, substituting 
electric traction, and extendiug the system to other parts of the city. 
The further consideration of the matter was deferred to a special meet- 
ing of the committee to be held in September. The Corporation have 
the right to take over the lines by arrangement at any time by agree- 
ment, but they cannot promote a Bill to obtain оош ry powers 
within seven years of the promotion of the last Bill, February, 1902, 
when the proposal was defeated by a poll of the inhabitants. Since 
that time the company have proposed to extend the "em from 
Blossom-street by way of Holgate-road to Acomb, but the ration 
refused to sanction the scheme. Public opinion in the city has, 
however, since undergone a decided change in favour of the acquisition 
of the tramways and the provision of electric traction, while it appears 
probable that the company would be quite prepared to sell. The 
extension of the Oorporation power station has, it will be remembered, 
just been oompleted. It is stated, however, that there is little likeli- 

ood of the Corporation promoting & Bill in the next session of 
Parliament. 


London United Tramways Co.—At the meeting of the Surrey 
County Council held last week, it was reported that Mr. Olifton 
Robinson had been interviewed as to the intentions of the London 
United Tramways, Limited, with reference to Hampton Court Bridge. 
Under the compeny's Act the tramway over this bridge is to be com- 
pleted by the present month, but the company have applied for an 
extension of two years. It has been agreed that the County Councils 
of Surrey and Middlesex and the representatives of the company shall 
hold a conference in two or three months’ time. In regard to Kingston 
Bridge, it is understood that the corapany desire also to exercise their 

wers of running over this bridge, The present width of the bridge 
is 25ft. Mr. Robinson submitted a scheme providing for a widening to 
4lft. The two county surveyors reported upon the scheme, and 
recommended that the bridge should be widened to at least 50ft., and 
the Surrey County Oouncil have adopted this view. With reference 
to Kew Bridge, the company have intimated their intention of 
promoting in the next session of Parliament another Bill for powcr to 
construct tramways over the bridge, а clause for this purpose contained 


indebted to the Improvement Committee for street, 


in the Bill promoted by the com during the present session having 
been withdrawn. In the 2 | che compsnv are desirous of coming 
to terms with the two Oounty Councils. The bridge, which was 
originally designe 1 to be 456. wide, was ultimately constructed, at 
considerable extra cost, with a width of 56ft., so that there will be 
sufficient space for the tramways. The company are under an obliga- 
tion, when clectrifying the tramway between Kew Green and Richmond, 
to adopt some system which will obviate the use of overhead wires, 
and the Oounty Councils consider that the same system should be used 
in the tramway over the bridge. Subject to this, an annual rental 
of £2,000 (£1,000 to each Council), and a few more conditions, the 
County Councils are prepared to consent to the scheme. On Monda 
some 300 cars csrried 345,000 paesen 107,000 going to Sout 
and Uxbridge, and 238,000 to Kew and Hampton Court. The whole 
of the traffic passed off without a hitch. Last year 515,000 passengers 
. the cars, but at that time the extension to Uxbridge was 
not opened. 


LiverpooL—At Wednesday's урла, of the Corporation the 
question of applying for a provisional order to include the township 
of Fazskerley in the city area was down for discussion. The draft of 
the agreement with the Sefton Rural District Oouncil (the authority 
for the Fazakerley district) provides, inter alia, that the Oorporation 
shall within three years extend the electric tramway from the 
pret ent terminus in Longmoor-lane to the Fazskerley station 
of the Lencashire and Yorkshire Railway. The report of the 
city engineer, the consulting electrical engineer, and the general 
manager on the permanent way, wheels, and overhead equipment 
of the tramways states that vonsiderable benefit is expected 
to arise from the continuous welding of the rails. The life 
obtained from portions of the heaviest traffic lines had already 
exceeded the city engineer's original estimate, and it was probable that 
from such lines a life of 74 to 10 years would be obtained. The 
durability both of the perman way and of the car wheels depended 
on the relative suitability of the materials used and the care taken to 
maintain accurate adjustment not only of the rails, but of the rolling- 
stock. The oost of maintenance also depended very largely on 
the care taken by the drivers in approaching curves and crossings, and 
in the judicious use of brakes. As a result of experiments carried 
out for the last two years, а steel-tyred wheel was now being assembled 
and finished at Lambeth-road works which would cost 50 per cent. 
less than the price at which such wheels could at present be bought, 
and which it was believed would afford a life considerably in advance 
of the average of these wheels, which vaa be estimated at 60,000 
miles, the average mileage of ohilled wheels in vpn sah being 35, C00. 
It was hoped that on trial this new wheel would be found suitable for 
general adoption. As to electrical equipment, the system adopted had 
proved satisfactory in work. The only alterations which it had been 
found advantageous to make had been in small matters of detail in 
some of the overhead fittings, by which the durability of these parts 
had been increased and replacement faciiitated, with consequent reduc- 
tion in the cost of maintenance, At the meeting of the Oorporation 
Tramways Committee last Friday, it was reported that the traffic 
receipts for the past fortnight were £25,938. 19s. 10d., an increase 
over the corresponding f rtoight last year of £4,423, 5s. 6d., attribut- 
able to the Royal visit. ри] apis e carried numbered 5,487,944, 
an increase of 865,992 ; the mileage was 493,725, increase 40,001 miles ; 
cars running 462, increase 47. It was decided to continue the service 
on the Park- lane route for another three months, there having been a 
substantial improvement in the traffic on that route. The Traffic Sub- 
committee recommended that, having regard to the width of Edge- 
lane, а single line of tramway with passing places, and a double line 
where possible, be laid in -lane, and that the necessary estimates 
be obtained by Ootober in time for an application for powers to Parlia- 
ment. An amendment that the recommendation be not confirmed 
was defeated by a large majority, and the proposal was adopted. 
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16398. A new or improved automatic electric cut-out switch, 
Emile Julien Javaux, 18, Buckingham-street, Strand 
London. 

16395. An improved combined electric switch and lampe 
holder, Charles Ernest Hunter, Birkbeck Bank-chambers, 
Southampton-buildings, Ohancery-lane, London. (Complete 
specification. ) 

16396, Improved method of producing sinc from sulphate 
solutions by electrolysis, Charles Denton Abel, Birk- 
beck Bank-chambers, Southampton-buildings, Chancery. 
lane, London. (Siemens und Halske Actien- Gesellschaft, 
Germany.) (Complete specification. ) 

10408. Improvements in and relating to electric cirouilt 
controllors, especially applicablo in connection with 
the governing of clastio-fiuid turbines. The British 
Thomson-Houston Oompany Limited, The Warwick 
Machinery Company, Limited, and Frederick Samuelson, 
83, Cannon-street, London. | 

16409. Improvements in and relating to electric measuring 
instruments. The British Thomson. Houston Com- 

any, Limited, 83, Oannon-street, London, (The General 
lectric Company, United States.) | 

16410. Improvements in and relating to electric measuring 
instruments. The British Thomson Houston Oom- 

у, Limited, 83, Cannon-strect, London. (The General 
ectric Company, United States.) Pres = 
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16411. Improvements іп pneumatically-operated 
devices, The British Thomson-Houston Company, Limited, 
85, Osnnon-street, London. (The General Electric Oom- 
peny, United Btates.) 

16418. Improvements in el -driven winding engines. 
Anton Raky, 77, Ohancery-lane, London. 


10492. Improvements in tho manufacture of electrical 


resistances, Electric Equipment and Securities, Limited, 
rpm A Oharles Ruzicka, Olun House, Surrey-street, Strand, 
оп, 


16423. Improvements in the 
resistances, Electric Equipment and Securities, Limited, 
коа ана Ruzicka, Olun House, Sarrey-street, Strand, 

ndon. 

16494. Improvements in the manufacture of electrical 
resistances. Electric Equipment and Securities, Limited, 
and Oherles Ruzicka, Ciun House, Surrey-street, Strand, 
London. 

10425. Improvements in the manufacture of electric incan- 
Gescence bodies. Electric Equipment and Securities, 
Limited, and Charles 
Strand, London. 

10496. Improvements in and relating to contact breakers for 
induction oon. Frederick Rowland Butt and Harry 
William Oharles Оох, 70, Ohancery- lane, London. 

16447. Improvements m oleotrio switches for use in pole 


manufacture of electrical 


Ruzicka, Ulun House, Surrey-street, 


changing. James Yate Johnson, 47, Lincoln's- nn-fielde, 
_ London. (Voight and Haeffner Aktien - Gesellschaft, 
Germany.) à 


JuLv 26. 


16461. An improved electric looomotive. David Liddell Craw- 
ford, 26, Queen-street, Dunoon, Scotland. 


10479. Improvements in telephone repeaters. George Wash- 
ington Kretzinger, 46, Lincoln’s-inn-fields, London. (Oom- 


plete specification.) 

16483. Improvements in or connected with electric aro lampe. 
James Brockie, 33, Ohancery-lsne, London. 

16489. Improvements in or relating to apparatus for con- 
trolling electric ignition ourrents of internal- 


combustion engines. Humber, Limited, and Samuel 
Henry Halford, 111, Hatton-garden, London. 
10509. Improvements in tel directories. Frederick 


Drowns, 7, Southampton-buildivgs, Ohancery-lane, London. 
(Date applied for under Patente Act, 1901, Jan. 99, 1904, 
being date of application in United States.) (Oomplete 


specitication. ) 
JULY 27. 


16578. Improvements in Morse telegraph transmitters or 
instruments for transmitting by means of 
Morse signals. Richard Wolters, 37, Essex - street, 
Strand, London. (Complete specification.) 

16579. Improvements in incandescent electric lamps. Richard 
Aloysius Gill, 6, Lord-street, Liverpool. 

16581. Improvements in electrical binding sorews or ter- 
minals Maurice Bouchet, 63, Ohancery-lane, London. 
(Date applied for under Patents Act, 1901, Feb. 15, 
904, being date of application in France. (Complete 
specification, ) 

Improvements in and relating to supporting devices 
for electric fans. Sidney George Leach and Edward 
Bergtheil, 1, Queen Victoria-street, London. 

10601. Improvements in telephone central-station systems. 

Gustaf Lambert, Birkbeck Bank-chambers, Southampton- 
buildings, Ohancery-lane, London. 


16596. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Aug. 18, 1904. 
1903. 

14172, Systems of electrical distribution. Le Tall. 
Hewitt Electrio Company.) 

17602. Electric lighting of trains. Hill. 

17871, Electric aro lamps known as flame аго lamps. Oliver. 

20137. Electric arc lamps. Ewart. 

20628, Electric switches. Eckstein and Krause. 

20920. Dynamo-electric machines. Ohit:y. ` 

23192. Dynamo-electrio generators and motors, Jones and 
Jandus Arc Lamp and Electric Company, Limited. 

25905, " Frog” or plate for making connections between the 
ends of line wires, at junctions, or crossovers, or any 
place where the line is not continuous in conductors 
used in overhead wiring for electrio tramcars and the 
Ике vehicles. Perkins and Massey. 

96311. Multiplex telephony, Fairweather. (Miner.) 

1904. 
9296. Continnous-burning аго lamp with amalgam electrodes. 
Hoffmann. 
$9914. Magneto-electric igniting device. Hauptmann. 


10618, Device for winding up clocks automatically by means 
ef an electric motor. ile, 


(Cooper 


10006. Apparatus for electrically stopping railway trains. 
Lichtenfels. 

11272. Electrical safety apparatus for signalling en railways. 
Mackenzie. (Soc. Cousin and Oo.) 

14020. Electrostatic apparatus for measuring electrical poten- 
tial differenoes. Marchant and Worrall. 

14231, Electric sparking plugs for internal - combustion 

А motors. La Force. (Date applied for under International 

Convention, June 24, 1903.) 

14545. Thermo-electric couples or apparatus. Bristol. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. Amont Last price 
Commercial and Industrial.— g 8 
Alliance Hlectrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. $i 
Aron Electricity Meter, 6 p.c. Cum. Pref. 8 1-185,000 1 .. . 
British Insulated and Helsby Cables, Ord., 1-100,000 .... 5 
6 per cent. Pref. 1-100, FV 5 . xd 
— 44 per cent. Mortgage Debentures „55 „ 101104 
Вел Thomson-Houston Co., 44 per cent. lst Mort. Deb. 100 101-105 
Bettiah W osioghicuse Elec. and Manur., 6 per cent. Pref., 
275, 001-875, 0000 hu 5 — px 
—— 4 cent. Mortgage Debenture Stock .......... 100 .. 
Brush cal Engineering, Ordinary, Nos. 1-106,751 .. 8 1 
—— Non. Cum., 6 cent. Prei... (Rees QUEE E B w 
— 4 per cent. lat Debenture Stock . 100 .. 

— pi pes osat Sad Debentures Stock cersesc odessa 100 .. 71-76 
Oallender's Cable, Debentares .......................... w an 101105 
— b / ↄ⁵˙²˙Üðĩ ̃ͤꝶ ET: 6 — Esi 
Orom pee UO. ое ажа эзше ky sa COQUE 5 — а, 
—& cent. Debent ure 100 — 94. 
Bdison Swan United, A" Shares, 1-99,261 ......... „ 0 us ti 

— as А” Shares, 01-017,139 TTTITTEY 5 e 
= per cent. Оеһепбатев.......................... 100 .. 78-82 
—— 4 per cent, Deb, Stock, Red. .................... 100 .. 77.82 
Hlectric Construction, Limited, Nos. 1 to 112,100 ........ 2 „ 1-14 xd 
— — 7 per cent. Cumulative Pre... = 2-94 
— $ per cent. Perp. 1st Mort. Deb, ................ 100 .. 96-99 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-95 
General Mlectric бош 6 cent. Cum. Pref .. 10 9-94 
—4 cent, 1st Deb. Stock ................ 100 .. 93-68 
W. T. H в Telegraph Works, Ordinary 666956596ꝙꝗůãnn 6 6 = 11-12 
=——— 44 per cent, Preference ........................ 6 „ 
сз per cent. 88 123 A ET „ 107-111 
India LI Gutta Percha, an egraph orks @e 2460 TO 
—— 4 per cent. Оеһбепбигев........................ sé |! | „ 10705 
Parker, Thos., Limited, Ordinary ........................ 10 . 10-104 
Oonstruction and бепапое.............. — 108. 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District 1,201-00,20. 1 „ 
— AL cent. Deb. Stk. Oerta., and Oonv. .. 100 .. 102. 
and Poole, nu] F777 10 w 113-12 
11 per cent. Cum. Pret, 7,501-15 000 .......... 0 9 
6 per cent. Cum. Second Pret., 22,500 .... 10 D 
— t Hes ore сү САЦА - . 
Bromle en ectric an wer Oo., 44 per оеп 
ls Btock, "092909009009 00009€0080€0€500000 100 em 100-103 
Brompton ап оосооооооеооовоооов е. 90 ep 
7 cent. Preference ........................ æ 1 3o 
Calcutta N Corp., Ordinary, Nos. 1-40,000 ee 6 eum 1 
l—' [ [) $9WVV „„ „ „„ „„ оо ое °з s 
Cambridge Electric Supply Company, Ltd., A а 1 
Central Wootrio Bappiy, La. 4 per cent. Guar Deb. Stock 100 tot. 
Obaring Cross and Strand, Мов, 1-70,000 ................ - 1 
лд ан Ош o 1800 z us 
— € y ertaking," p.c. Cum. Pref., э em 
——— per cent. DobentareBlcek: Rad. Prov Carte) 100 „ 104 
Chelsea Electricity Supply .............................. 6б = 718 
— Ah cent. Debentures ........................ 100 ы 106-1 
Ошу of AU ˙ m ааа 10 . 10H14 
— — 6 per cent. Cumulative Prei. voe 10 . 14 
— — D per cent. Deben o оксоеов оак 100 .. 190-125 
Oounty “ доп Ме өере Supply, Ordinary .......... „ 10 „ v3 
— ы 06000. Cum. Prei. ооо ооо e е 
рег оой Debentares Prov. Giri. All Rd. 100 .. 100-105 
Bdmundsons’ Electricity Corporation, Ordinary, 1-50,000.. 6 xd 
——— 6 per cent. Cum. Prel .......................... б „ 
— I an First Mort. Deb . q = 108-107 
Blectric eMe po OL PE 1-0000 o ы ца 
—— D per oent, Barely Ted qd 0 a 
Folkestone Electric 8u Ltd. Nos. 1-10,000...... 5 „ 44 
t. Deb. Stock, Ned. = 108 xd 
Kensington & Kuightbridge Kies Le Lad, ord. L &§ — 14174 
өс. 7 * 5 = X 
——C percent. Dehentnra Stock Red |... ~ 100 . 102.106 
Kensington and ta and N шї........ 100 „ -106 
Kidderminster and Шоо. Lighting and Pref. 10 . 910 
. ——————— — = -lg 
( 6 рет cent. Pre VE 
—— per cent. lst Mortgage Debenture Stock, Red... 100 .. 9-5 
Metropolitan Отйшагту.............................-5».. 10 . 108.150 
— — ($4 per cent. M Debenture Stock.. . 100 . 108. 
— 34 per cent. Mortgage ture, Red. .......... 100 . 96-99 
Newcastle-upon-Tyne Electric Supply, Ordinary ........ 6 . 99101 
—À 177 0 4 . 100-105 
Notting Hleotric Lighting «e eee 10 . 14-1 
3 NS тиз ms Debs 217510 (Reg.) .. we go 
» Ordinary, ana ay „19% 00... „ „ „„ „060 ee 
тоту cent. ee Stock ü — е CiU Бе 9.100 
Royal Oom Montrea. 4% per cent. First 
B ту tares EEEE EET Ord., i- ix bbb. 8 Tas 100-103 
э 9 — a 
— 4 5 e ЛЛ € M d ra 
South London, Ording s = Ht 
di. James a and Pall Mall, Ordinary, 101-30,080 ........ „ D. 14-15ха 
=— 7 per cont. Pre. 55 > = 8-9 
ulcer у ее тоу "Ordinary. 8300077 ш aum 87-100 
т ectric 8u „ Ordinary, 8-50,007 .......... a 
5 per cent. ulative Preference, 50,001-80,000 : 5 -En 
— — б pet cent. Oum. Pref., 110, 101.138, 881... 8 аә 
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£ £ 
Electric Rallways.— 8 8 Cork Mlectric Tramways and Lighting Oo. Ordinary... 10 - 9-18 
». per int. Pret Pree 2772 1 I 0010 3 por cent. Debentures . . - 10 С 10108 
В deferred........ ооосоовооозоо 9.9 Ж as 1 Dublin "б per cont. Fra, How, within 140 To a » . an as 16 = үң 
— „в. Deb. tock (Prov. Oerte. paid). 100 .. 106-109 — Pref. with ex eo os өз - 

Oli; ana dh Deb Mo скот осте Саги i TEYE EIKI) 100 = 47-49 = per cent. Mort. Debs., 13000 keds — on =» TEH 
—— 4 per сеп}. Dobenture Boo (T = 106-109 Laporta) Tramways Ordinary... нона Hs 81 
о uum етт m per cant. Deb Shock n 11 

rh 8 eee eee 28202888 qum 115-122 Isle of Thanet L о Fram sand Lighting, ö per cent. 5 34-4 
erpoo er cent. Pref, e€-00009000€022200009 ье ee 10-10, Pref. 08. ооооооооьзвооосооооооо оо ов ер 

тегро Ordinary, 186, * ap 21 i Kidd t per dent. ner liga fast Ba 00 еэ 8 
— — 4 per cent. Mortgage Debentures, Red., 11,7002 — — 101 erminster et Lighting Pref. = ih 

Ordinary . ee ee „ 89-92 каса Vales .(1901),5 per cent. Cum. Ртеї......... 10 ~ 101-1 
шире yd am Metropolitensleotri мер ‘Detorred 1966 Ubi l. i. us ЛД 
‹ = politanBiectricTrams.,Deferr = 
i N ы м ays. : c ae percent, Oum. Pref. ,600,001-814,016 .. > a. ca a. )- od 
O- ne гооо „%% %% ee ee „% „% „%%% %% %% 88 ое „ on ew Gene Traction, Ordinary „ ⁰⁵² 0060 (s.m an 

рана ermanent 6 per cent. Debenture Stock, 1 9 100 = wih &! per cent. Cum. Pref. Debentures ee 2 6 6 „ зове 5 = 1-2 

Blackpool and Fleetwood rer v-«09ce(0906020929800009090090 10 [ d 138-135 — — 6 per cent. Mo 1-1,713 (Regd. J. 100 m 

. Мт ы ore 00 6 6 06 06 06 оо ч eae 14-94 Oldham, Aston, deris Hyde — 1.1, $e 9$ 979962 n = ету 
— per cen um . 6 6 „ 0 „% „% „ 6 6 „„ ә — 6005, MO өз — ° 
—— {{ per cent. Deb. Stk., Red., Prov. Certe. ali pd. 100 — 101 Perth E. tramways .À.)5 per cont. 1 Mort. Deb. Btk, 100 = oe ite 

British Columbia Electric Вай тау Co, cee: e... 100 ~ 100-103 Potteries Hi 80,00140,000 ....— 10 8-9 
— Pref. n €.090909950006*99 522262 6 6 „%%% „%% „%„„%„%.9 100 ee 99-102 3 es ma dx xa ee eS d QE 10 pan 9-10 

Non.Oum. 6 per cent, Рге!.................... 10 .. 1010, 44 per cent. Debenture Stock . . . 100 — 101-104 
4) per cent. lst Mt. Debs.. Nos. 1-6, 250, of £40 each 40 . 105-105 DC. | South Lancashire Electric Traction and Power Company 
44 per cent. Vancouver Power Deb. ............ 0) . 97-100 S isee = 1 
British Slectrio тсасиса Ош. Ord. гооо 4 60,001-90,000.. 10 105114 2101, 15 6 per dent. fe NACE DA чоо = оо 
т con m. Pt. dee QE RM NM әче гөө -- — 628,095 roent, De idee Stock... — — — 6. = 6 
5 per cent. Perpetual I Debontare Stock. . . . 100 116-119 8 pe » po 

Buenos Ayres and Belgrano Tram., (б, ‚1-100,000........ ~ У Telephones.— 

— . 6 ber cent. Om. 149.500 „CC Че и Nations Telephone, Preferred — ~~~ ~~~ -~-~- 100 — 103-305x 
—— 6 per cent. Deb. Btock, / РСР НИСИ 100 өю 105-108 —— Deferred Stock „ еэ „%%% 9 9 & оо „ оо (ub „ „ 100 en 86-89 xd 
Prov. Oert., all paid ͤ 8 =~ 101-104 JJ ее MANC жора ар кун ари 10 . 12-14 xd 

Os pe Blectric Tramways ‚Мов. 1-490,000.................. æ 18-2 „ 6 рег cent. Oum. Second Pref, .... = = = a = o æ = 11.13 xd 

Olty of Birmingham Tramways, 6 r cent. Cum. Pref. ES are — b per cent. Nou. Oum. Third «————————— Ө а xd 

т cent. 1st Mortgage Deb. 1-5,000 (1817) .... 1 2 -101 ——— bj per cent. Deb. Stock, Rc... 100 979 
боро: ectric Tramways and Ligh hting, 5 per cent, n — 4 per cent. Deb. Stock, Red = 105-106 
Mortgage Debenture Stock, Red. .................... =. 100-103 Oriental Telephone and Bl с Company oo wo = — = = 16/16-1 1/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or | er) agi Accounts for past year, 
week decrease, . Cost 
pen. — — нарынды рет 
au C | Total P 0 il Recelpta por | 
7 urrent ota assengers ar miles Pas- Пе of — 
Ending 1904. | 1905. | Week, year, 1904. 1903. Ending receipts carried, run. enger mile. track. | 
е р a) - > £ £ Tub NE а а e ver m d. Mp 17. d. 

Aberdeen Corporation July 30 | 1,653 1,251 | 4- 402 — ҺА 194 |. 1% May 31 37,931 9,099,715 | 794,641 |098 |1502! 1,970 | 6'l 

Ayr Corporation. n. 4 560 59 |+ 1 — 8 8 Sept. 25 12,503 2,979,276 | 290,099 |100 | 10°34 | 1,560 | 4-7 

Barking Corporation 9 ». 90 40 — == — l4 — — | А — ae- on ж: 

Birkennead Corporation „ 51) 1,155 | 1,107 |+ 49 - — — — — — — — = 

Birmingham Tramways ...... „ 50) 5,489 | 5,11 | + 378| 410,670 61 64 — — — — — — 4 — — 

Corporation » 29 999 855 |+ 144 + 1,555 24 24 March 259 40,964 7,254,106 | 826,558 | 1°36 |11:87| 1,705 | 7°44 
eons e ne деит ушщ Рр? » 28| 1,958 1,554 | + 424 + 1,315 174 | 17; „ 351211,168 6,169,121 784,445 |1:52 108 — — 

Blackpool -Fleet wood Trams. „ 30| 1,292 1,176 | + 115 164 | 164 Dec. 31, 30,923 2,049,677 | 584,989 | 362 | 12°68) 1, 6-99 

Bolton Corporation ..........| „ 31 1.929 1,791 | 4- 138 58 58 March 517 85,704 | 17,761,605 | 1,896,247 |115 10˙75 3,430 587 

Bournemouth Corporation... „ 20 1,166 | 1,022 | + 184 | + 1,099 104 104 — — | Б os wes | ж? a 

Bradford Corporation ........ „ 25| 4,880 4,120 | + 760 -+13 228 7 41 E A — — = p m ©; 

Brighton Corporation ........ „ 31 1,322 | 1,055 | + 28 — * "à 64 „ 4| — 10,432,508 | 1,031,928 |1:00 10-10 — ж 

Bristo] Tramways Company . „ 29 5,509 5.114 |+ 195 — 514 514 Dec. 51,225,480 | 41,192,899 | 5,724,114 | 1:30 | 9:38| 4,548 Es 

Burnley Corporation ........ „ 30 986 830 | + 156 — 10 7 — * des ide pd Da * XR 

Burton Corporation .......... „ 31| 6,238 — = ak 84 — — = = еа тий ш: ы p» 

Cardiff Corporation .......... „ 23 2,162 | 2,136 | 26 — a: — = = = — t = 

Carlisle Телата Company..| ,, 50 222 254 |— 12 8 — — 31 — 2,216,583 320,129 — i2 

Central London Rallway...... 3 9,835 | 6,173 | - 230 — 1,4214 € 6 51,567,225 | 45,505,110 | 1,276,971a | 1:87 | 66°ба| 59,076 55:5 

Sty & South London Railway, „ 31 | 2,984 2,555 | — 171 h| 68 68 »» 91/165,003a| 19,069,518a — i 

Cork E. T. and L. Company ..| , 28 | 565 757 — 171 = — — кА: Š "5 ea Ne аз = "э 

| | 

Darwen Corporation.......... » 29| 211 | 208 | 2| — 105 | 7:25) 7:25 March 319 12,341 2,360,735 254,279 | 1°25 11°65 | 1,707 9:36 

Dover Co оне СУУЗ „ 30 297 270 27 45 3 — om — aa - — | — 204 

Dublin & Lucan Electric Ry...) „ 29 148 à 38 _98 R — — Dec. 51! 5,796 364,796 102,087 | 381 | 15°62 | 359 7:68 

раа 0. T., electrio cars... а iS | R | — 46 | 46 | Матеһ51126,121 | 24,553,133 | 3,429,356 |123 | 8:82| 2,741 | 506% 

. , ee , | , , | 

Duadee City Tramways ...... „ 27 990 g |+ 13 — 22 22 May 15 35,874 9,084,522 | 752,814 | 0°93 п. 1,650 ес 

Fast Ham Corporation ...... „ 50| 748 657 | + 91 + 1,283 | 10775 | 10°75 | March 319 25 341 9,971,337 650,224 (61 | 9:35| 2,357 = 

Glasgow Corporation ........| „„ 50, 12,975 | 12,408 | + 567 h| 124 | 124 May 519 656,572 | 177,179,549 14,008,750 | 0°88 [11°25 | 5,4890 7-40@ 

Gloucester Corporation. ,, el 587 - — " 5) . = — — — а | — We Phe, 

Halifax Corporation.......... „ 27| 3,543 5,066 + 277 + 1,871 513 801 = = = = — | — M 

Huddersfield Corporation ....| ,, 50) 1,512 | 1,217 |+ 65 54 | 34 | March31| 55,6581h| 9,758,213 | 1,218,539 |14 |1174| 1618 | 63e 

Hull Corporation, E. 8. „ 9| 2,270 | 1,827 |+ 442 + 4,672 25 19 „ 51 87,707 21,065,999 | 2,218,696 100 | 949) 5,004 59 

Шога Corporation .......... 5 528 552 = 24 104 { : 2 ч; b 4 | яз T 

Ilkeston Corporation ........ 5. 4 148 | ] - 42 — — — M c= Ба РАВ | = — Ea 

Kirkcaldy Corporation .... „ 27 | 339 — = | = — | = ek P. | m Te Wo я 

Leeds Corporation............ „ 30 5,85% | 5,605 | + 248 | + 5,908 77 77 |Магсһ 25g 262,656 | 57,239,779 | 5,773,651 | 1°11 | 10°91 | 3,283 sd 

| | 

Leicester Corporation „ 1^| 1,466 — — | 74 — | - Р ACRI р RS “~ 

Liverpool Corporation........ „ 25 14,144 | 10,816 73,328 +10,827 | 103 101 Dec. 51,504,504 |108,906,472 11,705,325 | 1-11 | 10°34] 5, 6-88 

Liverpool Overhead Railway..| ,, 31 1,642 | 1,728 | — 85 h! 154 153 June 30 79,252 | 10,466,726 986,185a |1:82 19-300 5,110 | —@ 

London County Council ...... „ 2 13,329 | 11,435 | 41,834 +26151 40 40 — — — = 1 us site жг AC 

Lowestoft Corporation ..... „ Ol 557 552 | -+ 19 — — — с — — — = — | — aes 

Manchester Corporation...... „ OO} 12,818 | 12,227 + 591 — 1314 — — х № | pS 27 

| 

Nelson Corporation .......... | o 50 118 831+ 33) + 855 3 3 — — — | ТЕА | „э ie — = 

Newcastle-on-Tyne Corptn...| „ 30| 3,769 5,489 | + 280 — | 584 | 384 March 259 150,534 | 33,474,122 | 3,379,119 | 1:08 | 10:98 4,175 | 6°17 

Newport (Mon.) Corporation..| ,, 20 558 496 | + 138 15 — ie — — е4 eee Ae А3 x^ 

Portsmouth Corporation...... „ 25| 2,192 2,025 | + 466| + 3, 051 29 29 Sept. 30, 47,651 9,168,137 868,157 124 | 1317| 1,643 — 

Rochdale Corporation NOT: 179 165 ＋ 14 - 44 44 |March3lg 5,416 925,281 127,456 1°38 | 10°27 — 766 

Rotherham Corporation ...... б. 5 476 — — — c — - = md = -|-| -= — 

Salford Corporation .. ....... Aug. 1| 4,887 4257 | + 330 2 Фе i= i E эң um € Ф S 

Scarborough Tramways Co.... July 30 347 E 7 ы и ша ; "e = | M JA 

Sheffield Corporation ........ „ 31 4,735 4,697 + 38 55 554 | Mar, 25g 216,309 | 56,812,049 | 4,926,083 | 0904 |10*428| 7,510 | 70 

Southampton Corporation . „ 28| 1,031 1,109 | - 77 — 11 11 „ 81 35,874 9,084,522 752,814 | 0:946 11'456| 5,760 | — 

Southend-on-Sea Corporation.. „ 27 510 401 | + 109 620 61 = a: * K* * ы. " 

Stockport Corporation ...... -—— 650 76 |+ 374 їз 4 582 114 — : i — ie FE — 

Sunderland Corporation. „ 31 1,373 1.548 — 175 - 18:48 | 18-48 » 517 59,930 | 13,987,121 | 1,270,957 |1:05 |11:5 | 5945 | 64 

Wallasey U.D.O. ............| , 3 863 838 Sl| + 824 1055 | 10:5 „ 319 51,474 5,685,182 654,742 | 1:50 | 11-55 | 3,595 | 703 

West Ham Corporation ...... . 1.127 13 — : ia cel * = 

Wolverhampton Corporation.. ,, 27 726 175 | + 253 74 3 — | de. 

.  * juciudes maintenance of ent way and pro on of profita paid to the 1 ä for term of 5 lease. a Train mile. 
b Per mile of singlo track. с Include гай and Num. d ding depreciation. f ding one section of horse traction. g 1905, & Half-year's Huren 
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NOTES. 


Electric Railway Accidents.— Mr. R. Bell, M. P., 
the general secretary of the A. S. R. S., has again officially 
approached the Board of Trade with a view to compelling 
the railway companies to adopt some protection for the 
newly-electrified railways. | 

Lucknow Tramways and Lighting —The con- 
cession for the building of the tramway system for Lucknow 
and also for the supply of electric light and power has been 
obtained by Messrs. Kincaid, Waller, Manville, and Dawson. 
We understand that the terms offered by the Municipal 
Board have been substantially accepted by this firm. The 
larger portion of the scheme is the tramway undertaking, 
but there is no doubt that a considerable demand will arise 
for light and power. 

Electricity in Railway Carriages.— We understand 
that the Great Northern Railway Company are now equip- 

ping, at their Doncaster works, a number оѓ; ће luxurious 
dining cars used on the East Coast Scotch expresses with 
electric lights, fans, etc. This step has doubtless been 
taken so that the East Coast Scotch trains may, in this 
respeot, conform with those of the rival routes, the latest 
types of coaching stock of both of which were some time 
ago equipped with electric illuminating apparatus. 

Wireless Telegraphy Control in the States.— 
President Roosevelt has approved the report of the Evans 
Commission, awarding the control of the Government's 
coastal system of wireless telegraphy to the Navy Depart- 
ment, on the ground that it is part of the country’s defence, 
and of more importance to the navy than to the army, with 
the exception of the stations necessary for communication 
between army posta. The report recommends legislation 
to prevent private companies from interfering with the 
Government’s coastal system of wireless telegraphy. 

Personal.—We are informed that Mr. W. B. Esson, 
having held the position of manager of Messrs. Johnson 
and Phillips’s Electric Light and Power Works for 
the past 10 years, retires from Charlton at the end 
of the present month. During the above period 
many large and important contracts have been carried 
out by the firm at home and abroad, for all the 
designing in connection with which Mr. Esson has been 
responsible. We trust that Mr. Esson's technical knowledge 
will still be applied to the advancement of the profession. 


British Science Guild.—The committee engaged in 
organising an institution under this title are circulating a 
memorandum in all parts of the Empire amongst those 
likely to be of assistance in conducting the scheme, inviting 
their co-operation in promoting the objects of the move- 
ment, the chief of which is to secure the application of 
sciontific methods to every branch of the affairs of the 
nation by means of conferences, lectures, publications, etc. 
"The active supporters of the scheme include a number of 
influential names in scientific circles. All British subjects, 
men or women, are eligible for membership of the guild, 
the subscription to which will be of a nominal character. 


Electric Traction in Sweden.— The Swedish 
Government із, says the Scientific American, thinking 
seriously of using electric traction on the State railroads, 
the current to be obtained from the numerous waterfalls 
which are found in that country. To this end Parliament 
bas been asked to vote a large grant for the transformation 
of the system. Preliminary trials are to be carried out on 
a section of the Varta railroad, also on a portion of the 
line running from Stockholm to Jarfra. The current for 
this purpose will be furnished by the Stockholm central 
station and from & temporary plant which is to be installed 


at Tomteboda. Four large electrical firms have already 
submitted plans for the trial of their systems—the Siemens- 
Schuckert, Allgemeine, Oerlikon, and British Westinghouse 
Companies. 

Telephone Sketching Chart.—We have received 
from Messrs. W. T. Glover and Co. an interesting 


sketching chart to be used in connection with telephonic 
communication, which will be of great service when order 
ing special work in а hurry. The idea of the chart is that 
both the sender and receiver shall have before him a 
piece of squared paper with the ordinates and absoiste 
numbered to correspond. On this chart at the sending end 
there is sketched the article which is required. The sender 
then instructs the engineer at the receiving end of the line 
to draw lines from point to point on the squared paper 


until the drawing is complete. The idea has been worked 


out by the manager at Messrs. Glover and Co.’s works, and 
we can quite see that in certain cases it will be of very 
great value to engineers. A boy could take down the 
instructions as to drawing, which could then be handed 
over to a draughtsman to prepare on the receiving chart. 
These charts are being supplied free to the friends of 
Messrs. Glover and Co., and seem likely to come into 
general use. 


Open Arc Lamps and Ice.—Mr. W. A. Thomas, of 
the Abingdon Electric Company, Illinois, communicates to 


Electricity of New York a “wrinkle” for obviating the 
difficulty encountered in street-lighting when sleet and ice 
are prevalent. Mr. Thomas's company use open aro lamps 
for this purpose, and during the earlier part of last winter, 
which was a very severe one, great trouble was experienced 


from these sources. Whenever the carbons started to coat 
with ice, pieces of rather stiff manilla paper, about 4in. 


aquare, folded cone shaped, were placed, after removing 


the ice from the ends of the carbons, above the top of the 
lower carbon and fastened in place with a small piece of 
magnet wire, This makes a complete break between the 
carbons and prevente the ice from forming on the upper 
end of the lower carbon. When the current is turned on 
the paper burns out, and the lamp is seen to be unaffected 
by the ice. As the result of this experiment the problem 
was solved so satisfactorily that the company were relieved 
from all further trouble, while neighbouring plants were 
unable to run. | 
Electrical Standards.—Elsewhere in this issue will 
be found in full the interim report of the Engineering 
Standards Committee on the question of the use of stan- 
dards for electrical machinery. This report reached us too 
late for comment this week, as it deals with such a wide 
range of subjects. It will be gathered, however, from the 
introduction that the sub-committee appointed for the 
purpose have gone most carefully into the matter, and 
have had done for them a considerable amount of original 
work, which renders their decision more valuable. We 


are sure that all interested in the eleptrical profession will 


do their best to adhere to the standards now fixed. The 
fact that the Admiralty, the War Office, the Crown Agents 
for the Colonies, and the National Physical Laboratory 
were all represented on this committee is worthy of special 
note. The first three departments are large purchasers of 
plant, and their custom alone will do much to secure the 
adoption of standard electrical machinery. It will be of 
great assistance to English manufacturers if the number 
of types of machines they are called upon to supply can be 
reduced to those included in the committee’s schedule. 
Faraday House.—We have received a copy of the 
August issue of the Faraday House Journal. The articles 
from students and old students include papers upon“ The 
Theoretical Consideration of the Steam-Turbine,” by Н. W, 
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Swann; The Advisability of Earthing the Middle Wire 
in Three-Wire Installations,” by D. M. Hutchison; The 
Method of Redacing the Pressure Drop in Rails of Electric 
Tramway Systems,” by A. Murray Coombe, and upon 
* Electricity in Use in Gold Mining," by G. M. Dyott. It 
also contains an interesting article upon the Reading 
Electric Supply Company, which is affiliated to the 
institution. The opening paragraphs deal with the 
appointments obtained by former students, and also 
refer to the new establishment which is being erected 
in Southampton-row, which will afford about twice the 
accommodation provided by the existing premises. The 
journal also contains notes from a number of affiliated 
companies connected with this institution, covering a great 
variety of work in electrical and mechanical engineering. 
It is evident that this institution, which was the first to 
combine instruction in scientific knowledge with practical 
engineering training, has met with considerable success. 


Discrimination of the Demand upon Individual 
Transformers.— The Western Electrician of Chicago 
gives an account of a simple method for the determination 
of the demand upon individual transformers, which was 
described by Mr. G. S. Haley at the last meeting of the 
National Electric Light Association. Mr. Haley states 
that the easiest way to determine the demand is to measure 
the primary current passing through the transformer. The 
author used the insulator-type primary cut out supplied by 
the General Electric Company. A duplicate plug was 
made of hardwood, with an extended handle 6in. long and 
Zin. in diameter. Two of the brass clips from an old plug 
were placed upon the wooden one, and through two holes 
in the handle two No. 6 rubber-covered cables were con- 
‘nected to the clips, tbe cables being about 8ft. long and 
connected to a 30-ampere Wright discount ammeter 
mounted upon a board about 8in. by 12in. Upon the 
back of the board are two pieces of wrought iron of suit- 
able size to hook over an ordinary cross-arm. To test the 
transformer it is only necessary to place the ammeter 
upon а convenient cross-arm, pull out the plug in one of 
the transformer cut-outs, and insert it at the end of the 
cables. Mr. Haley states that he usually leaves the plug 
in service for two nights, and then removes it to some other 
transformer. 

Wireless Telegraphy and Meteorology.—It will 
be remembered that а few weeks back the committee 
appointed to consider the working of the Meteorological 
Offiee recommended that wireless telegraphy should be 
experimented with for obtaining advance news of 
atmospheric conditions in the Atlantic. Pending the 
adoption of this suggestion officially, the Daily Telegraph 
has arranged with the Marconi Company and the Atlantic 
steamship companies for a temporary service, the vessels 
to transmit messages as soon as they come within range 
of the signalling stations. The distance from which the 
vessels can transmit messages to the land is at present 
limited to about 100 miles, but the messages will report 
not only the weather conditions at the moment of dispatch, 
but those of the previous days, during each of which the 
vessel may have travelled 400 or 500 miles. This excellent 
idea was inaugurated at the end of last week, three 
messages received from the “Tunisian” appearing in 
Saturday’s issue of the Telegraph. Greatly improved 
apparatus is being devised for the vessela—and will be 
installed on the new Cunarders—with a view to the 
transmission of messages from mid-Atlantic, so that prac- 
tically the whole area of the ocean west of Ireland—so 
momentous to the meteorology of this country—may be 
under observation. It is somewhat early yet to speak of 
'the efficacy of the system, especially considering its present 


limited scope, but one can see that it may prove invaluable 
in heralding the approach of storms. 

American Institute. We have received a copy of 
the Transactions of the American Institute for June, which 
contains the discussions on the following papers: Theory 
of the Regulation of Alternators,” The Mechanical 
Construction of Revolving-Field Alternators,” European 
Practice in the Construction and Operation of High- 
Pressure Transmission Lines and Insulators,” The Con- 
ductivity of the Atmosphere at High Voltages,” “ Тһе 
Relative Fire Risk of Oil and Air Blast Trane- 
formers,” “Group Switches in Large Power Plante,” 
"Oil Switches for High Pressures,” Terminals and 
Bushings for Eigh-Pressure Transmission.” A summary 
of the proceedings at the annual meeting is given, 
with abstracts of the following papers read on that 
occasion, and ої the discussions thereon: “ Pre- 
determination of Sparking in Direct-Current Machines,” 
by W. L. Walters; Effect of Self-Induction on 
Railway Motor Commutation,” by E. H. Sanderson ; 
“The Calculation of Line Batteries,” by W. E. Winship ; 
„Data and Tests on a 10,000-cycle-per-second Alternator,” 
by G. B. G. Lamme ; Notes on Flywheels,” by Н. Н. Barnes, 
jun.; The Single-Phase Induction Motor,” by W. S. 
Franklin; and Wave-Form Variations on a Long-Distance 
Line,” by G. H. Rowe. There is also a paper on the 
Operation of Synchronous Converters,” by S. C. Lindsay. 

Electrical Machinery for Panama.—Mr. G. E. 
Walsh, in the Electrical Review of New York, prophesies 
that there will be some splendid contracts for electrical 
manufacturing firms in connection with the completion of 
the Panama Canal. He assumes—and we are afraid he is 
correct in his assumption—that only American firms will 
have a chance to get this work. In the earlier history of 
the enterprise, when French engineers were reeponsible for 
the work which ended so disastrously, English firms had a 
good share of the contracts, and we think that even now 
they should be allowed to compete. Of course, if protective 
duties in favour of American firms are enforced, it will be 
& waste of time to attempt to secure contracts for this 
country. Mr. Walsh adds that electricity will play a large 
pert in the excavation and equipment of the canal, and 
that there will be hardly а machine, repair shop, or 
operating plant which will not have electric power in 
some portion of it. He further states that within 
six months the designs and specifications for the first 
part of the machinery will be completed, and that the 
delivery of certain machinery may even be required this 
year or in the early part of next. After considering the 
local conditions, he is inclined to favour oil as the cheapest 
fuel, owing to the high cost of transporting coal or wood 
to the sites where power will be required. The article 
concludes with a prediction that the American plant used 
in the construction of this canal will do much to secure 
for the United States the electrical orders from South and 
Central America which heretofore have come to England 
or Germany. May he prove a false prophet ! 

The Operation of Textile Mills Electrically.— 
An address was delivered by Mr. S. B. Paine to the 
members of the British Association of Managers of Textile 
Mills at Manchester on Tuesday, the subject being Elec- 
trical Centralisation of Power: The Operation of Textile 
Mills from a Central Power Station.” .Mr. Paine said that 
in the United States the electric drive in textile mills had 
passed the point where its utility and advantages could be 
questioned, Its many points of superiority were very 
generaly admitted. Tbe advantages of the electric 
system included greater reliability and facility for 
enlargement or rearrangement. The cost of power was 
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generally the first objection raised to the purchase of 
current. It was assumed that the station could not 
compete with the mill in that respect. That, however, 
Mr. Paine contended, did not follow necessarily—in fact, 
the reverse should be true. Wherever the electric drive 
had been used, he said, by manufacturers who had pre- 
viously used the mechanical system, they had, without 
exception, remarked upon the steady and uniform speed 
which resulted. That steady speed must tend to greater pro- 
duction, improved quality, and leas repairs to the machinery. 
In the present age of competition, the provision of a central 
power station freed the manufacturer from the considera- 
tion of all questions connected with the generation of power, 
and to that extent enabled him to devote his energies more 
efficiently to his business. If he purchased his power from 
а central station, fluctuations in the price of coal and kindred 
questions caused him no anxiety. Mr. Paine expressed the 
view that there should be bat one power plant in each 
community, local conditions determining whether that 
power plant should be owned by the mill or by the central 
atation. A discussion followed the reading of the paper. 


British Association.—In our last week's issue we 
outlined the general programme of the meeting to be 
Inaugurated at Cambridge on the 17th inst., and we now 
give the provisional programme of the branch devoted to 
engineering—Section G: Thursday, Aug. 18—11.30 a. m., 
address by the Hon. С. A. Parsons, president of the sec- 
tion; 2 p. m., lecture by Mrs. Ayrton, The Origin of Sand 
Ripples.” Friday, Aug. 19—Mr. C. Dugald Clerk, “ Flame 
Temperatures in Internal-Combustion Motors"; Prof. B. 
Hopkinson, “Some Tests on a Small Gas-Eagine" (to be 
followed by a general discussion). Monday, Aug. 22— 
Mr. C. H. Merz, “The Use of Electricity on the North- 
Eastern Railway and on Tyneside” ; Mr. A. A. C. Swinton, 
“ Electricity from Water Power”; Мг. W. M. Mordey and 
Mr. A. G. Hansard, “Energy Losses in Magnetising Iron ”; 
Prof. J. A. Fleming, “ Large-Bulb Incandescent Lamps as 
Secondary Standards of Light”; Mr. Clifford Paterson, 
Investigations of the Harcourt Pentane Lamp.” Tuesday, 
Aug. 23—Major Sir Hanbury Brown, K. C. M. G, “The 
Control of the Nile”; Mr. J. H. Wicksteed, “ А Universal 
Testing Machine of 300 tons for Full-Sized Members of 
Structures”; Mr. S. Cowper Coles, *A New Process for 
the Protection of Iron and Steel from Corrosion”; Mr. 
J. W. Hayward, The Effecte of Receiver Drop in a Com- 
pound Engine.” Other papers: Dr. W. E. Sumpner and 
Mr. R. W. Weekes, The Hopkinson Method applied to 
Induction Motors"; Mr. Killingworth Hedges, The 
Action of Lightning Strokes on Buildings”; Prof. E. 
Wilson, The Electrical Conductivity of certain Aluminium 
Alloys as affected by Exposure to London Atmosphere, 
and a Note on their Microstructure”; Mr. A. Н. Peake, 
‘‘Superheated Steam: throttling and other experiments“; 
Prof. J. O. Arnold, “The Effect of Rapidly Alternating 
Streases on Stractural Steels.” 


Electricity in Coal Mines.—A paper on electricity 
аз a motive force in the working of collieries was presented 
on Tuesday to the members of the Manchester Ge ological 
and Mining Society by Mr. Philip C. Pope and Mr. Norman 
D. Cameron. Colonel Hollingworth presided. The title of 
the paper was “On Practical Comparisons of Direct-Current 
and Polyphase Systems as applied to British Collieries.“ 
The authors put aside the question of the suitability of elec. 
tricity as a means of transmitting power about a colliery. 
That was a well-worn subject, they said, which had been 
thrashed out many times over, and on the whole they believed 
that the balance of decisions was in favour of the newer power 
agent. It was rather their purpose to elicit such a discussion 
as would be likely to assist a colliery manager who had 
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already decided to adopt electrically-driven machinery, in 
settling which of the two electrical systems he should employ 
at his own pit. A few years ago there was only one 
practicable system for use in a mine—continuous current— 
but more recently electrical engineers had brought the 
three-phase alternating-current system to such a state of 
perfection that its practical utility could no longer be ques- 
tioned. That it was thoroughly reliable and practically 
economical was amply demonstrated by the fact that the 
large power supply companies had decided without exception 
to generate three-phase current only. In deciding which 
system to adopt at a colliery, one must consider their 
relative advantages under three main heads: first, which 
would give the greatest freedom from breakdowns, and 
consequently the maximum economy in maintenance 
expenses ; secondly, which would be most efficient in trans- 
mission, distribution, and transformation of energy ; and, 
thirdly, which was cheapest to instal, given equally good 
material and workmanship in each case. All these points 
were considered, and the conclusion was in favour of the 
three-phase alternating-current system. The paper will be 
discussed at a later meeting. 

Earth Shields in Transformers.—In one of the 
papers read before the American Institute of Electrical 
Engineers at its June meeting in Chicago by Mr. J. S. Peck, 
the advantages and disadvantages of ground shields in 
transformers is discussed. The general conclusion of the 
paper is that in all transformers to some extent, and par- 
ticularly in large transformers, the grounded conducting 
shield between the primary and secondary windings does 
not convey adequate protection without marked additional 
expense. It is suggested that a cheaper and better substi- 
tute for the ground shield is a grounded secondary circuit. 
The above conclusions appear very sound. It is not as 
though the ground shield within the transformer dispensed 
with the inconvenience and expense of establishing a 
reliable ground connection on customers’ premises. Whether 
a grounded shield or a grounded secondary circuit is used, 
the ground has to be made near the transformer on 
installation. If the ground wire is properly connected to 
the secondary circuit, a permanent and reliable protection 
for the latter should be secured. If, in order to secure 
insulation for the secondary circuit, a grounded sbield is 
interposed, extrs insulation must be used and valuable 
space sacrificed to the detriment of the transformer's 
behaviour. From every standpoint a permanently grounded 
secondary circuit seems preferable. Moreover, as the paper 
points out, even if the ground shield may be regarded as 
forming a perfectly reliable safeguard against accidental 
crosses between the primary and secondary circuite within 
the transformer, it is powerless to protect against crosses 
between the primary and secondary circuits occurrigg in 
the leads emerging from the transformer, or in the neigh- 
bouring wiring. There can be no doubt, however, that the 
proper point at which to ground a secondary circuit is the 
neutral point of the transformer secondary winding. We 
are indebted to the Electrical World for the above interesting 
summary of Mr. Peck’s paper. | 


Worship by Telephone.—Another example of the 
Protean uses of electricity is given in the 4mericun Tele- 
phone Journal. It occurred to a well-known Philadelphian 
pastor, whose daughter was confined to her room by illnesr, 
that, as the telephone had been employed for such a variety 
of purposes, it might be utilised for transmitting a sermon 
or a hymn to a distant audience. Accordingly, a megaphone 
fitted with a telephone connection was placed in the church, 
which possesses favourable acoustic qualities, and the 
patient was enabled to follow the entire course of the 
sermon and to hear the hymns distinotly. This result 
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encouraged the cleric to carry out the idea on a larger 
scale, and half a dozen megaphones were suspended in front 
of the pulpit, enabling the service to be transmitted to a 
hospital in the city. For those too weak to hold the 
receiver head attachments were provided. The experiment 
was so successful that other hospitals are reported to be 
arranging for similar telephonic connection. It appears 
that this innovation is not unique, for, curiously enough, 
an idea of the like nature was put into practice almost at 
the same time in Texas, though in this case the absent 
votaries were not invalide, but stay-at- homes. The 
Citizen's Telephonie Company of that State have installed 
а telephonie connection at а Presbyterian church, such 
members of which as subscribe to the company being 
now able to perform their devotions at home. The idea 
is attributed to the manager of the telephone company, 
who claims to have projected it for some years. This new 
mode of worship prompts our contemporary to advance an 
observation which seems to offer а way out of the “empty 
_ church” problem. The suggestion is а no less sweeping 
one than the church —i. e., the church building—should be 
dispensed with altogether. Thus: “One might almost 
fancy that if the idea should be extended much farther, 
the entire necessity for a church building would be 
obviated, and that the congregation could follow their 
rector, and even join in chorus singing, in the privacy 
of their homes, while the pastor sat talking into a large 
megaphone in the retirement of his study." As our con- 
temporary adds, that the “congregation” would be able 
to select their favourite preacher or to change from one 
sermon to another. 


Electrical Progress in Italy.—A recent report by 
Mr. A. P. Bennett, commercial attaché to the British 
Embassy at Rome, refers at some length to tbe remarkable 
increase in the utilisation of electric power in Italy since 
1890. At the present time a total motive force of over 
200,000 h.p. is provided in that country electrically, while 
in 1890 it is improbable that the total electrical energy 
available exceeded 20,000 h.p. Milan alone disposes of 
20,000 h. p., and the large new hydro-electric station at 
Vizzola, near Milan, distributes 18,000 h.p. to various 
points in the provinces of Milan and Como. Other stations 
of importance in Lombardy are those of Calvagese, 
Varese, and Campodolcino. In Piedmont four plants belong- 
ing to the Societa Alta Italia were erected between 1890 
and 1901 at Lanzo, Bussoleno, Stambinello, and Germag- 
‘nano, generating a total force of 12,000 h.p. Other 
important plants erected since 1890 are those of Cossogno, 
in the province of Novara, and of the Company Casalese, 
in the province of Alessandria. Further, in Lombardy and 
Piedmont, especially in the provinces of Turin, Novara, 
Bergamo, Brescia, and Como, numerous plants have been 
erected, which distribute а total motive force of over 
5,000 b. p. The central station at Genoa generates and 
distributes over 8,000 h.p., and those of Rome and Naples 
over 10,000 h.p. respectively. The new plant at Celina 
will shortly be in a position to distribute a motive force 
of about 18,000 h.p. to the provinces of Udine, Treviso, 
and Venice. In Umbria there are two big plants utilised 
by local factories distributing over 15,000 hp. In 
1890 electric traction was only utilised on the Florence- 
‚ Fiesole line; to-day, in addition to the complete urban and 
suburban lines at Milan, Naples, Rome, Genoa, Florence, 
Leghorn, Palermo, Perugia, and Varese, there are the 
electric lines of  Milan-Monze, Milan-Callarate-Varese, 
Lecce-Colico, Terni-Collestatte, Lecce-San Cataldo, and 
some few lines on the Italian Riviera. In the aggregate 
there are some 320 miles of railway in Italy served by 
electricity. In 1890 there were about 400 communes in 
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Italy either partially or totally lighted by electricity. 
To-day electric light is general in at least 600 communes. 
The development of electricity for industrial purposes in 
Italy has been very marked, and the water power with 
which the country is so richly provided offers scope for still 
greater progress. | 

Temperature Control of Furnaces.—A patent has 
been granted in the United States to Mr. W. MoA. Johnson 
relating to а method of controlling the temperature in an 
electric furnace, of which а description is given in the 
Electrical World of New York. We reproduce a diagram 
showing а furnace of the resistance type, the energy being 
supplied from dynamo, 31, to two electrodes. Inserted in 
the furnace is the pyrometer, 5, of the Le Chatelier type, 
connected to a galvanometer with a movable coil, 13, the 
needle, 12, indicating on a graduated scale the temperature 
within the furnace. This needle is made of platinum, and 
is insulated from the movable coil, 13. It is provided with 
the metallic contact, 14, which dips into mercury, 15. The 
second contact, 16, which is also made of platinum, is 
secured to a movable block, which is placed on that point 


* 
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of the galvanometer scale which corresponds to or slightly 
exceeds the temperature desired in the furnace. As the 
furnace temperature rises to this degree, the needle, 12, 
makes contact with the point, 16, thereby completing a 
circuit in which is inserted a battery and a solenoid, 21, 
which attracts a soft iron core, shifting the contact, 23, 
from 24 to 25, thereby introducing into the field of the 
exciter the variable resistance, 26, and the electromagnetic 
cut-out, 27. "These devices are so constructed and adjusted 
that the electromagnetic cut-out will break the circuit only 
in case the resistance proves insufficient to reduce quickly 
the furnace temperature. 

Live-Wire Testing Devices.—The Western Electrician 
of Chicago describes some apparatus for determining 
whether current is flowing in a cable, which apparatus is 
designed for use on alternating-current lines, but has also 
been found satisfactory for direct-current work, provided 
the current is supplied from a generator. The apparatus, 
which is manufactured by the Minerallae: Company of 
Chicago, consists of a telephone receiver and a small 
current transformer with a hinged core. The secondary 
wiring of the transformer is connected to the telephone 
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receiver, and the hinged core is clamped around or against 


the cable to be tested, the cable forming the primary of 
the transformer. This device will be found very sensitive. 
We reproduce two diagrams iilustrating an electroscope 
designed to afford a simple means of determining the 
presence of a dangerous potential in an electrical conductor. 
The device consiste of a glass tube, in which is hermetically 
sealed a copper plate carrying an indicating leaf similar to 
tbat in the ordinary gold-leaf кш In using, the 


e 
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end of the electroscope is held in close proximity to the 
conductor to be tested. It will indicate positively all 
potentials in excess of 500 volte. If the conductor is 
“ dead,” the indicating leaf will remain flat (as in Fig. 1). 
It the conductor is alive, the indicating leaf will tend to 
take a position at right angles to the tube (as in Fig. 2). 


It will not, however, work on & grounded conductor, or а 
conductor surrounded with a lead sheath. 

Baltimore and Ohio Third-Rail System.—About 
a year ago we referred to the sectional third-rail system 
installed on the Baltimore and Ohio line. The locomotive 
used on this system has recently been improved by an 
alteration in the collecting device. 
that the sections of the third-rail only became alive when 
the locomotive was over them. The system employed was 
that of a Hopkinson switch, using a high-voltage pick-up 
coil and a series holding-up coil. There has evidently been 
a certain amount of trouble with this arrangement, owing 
to the failure of the high-voltage supply, or to the reduc- 
tion in pressure when heavy loads are on. In consequence of 
this а small dynamo driven by compressed air has now 
been added to the car, to energise the high-voltage pick-up 
coil The Street Railway Journal of New York illustrates 
this new apparatus, the air motor being a reversed 
air compressor. It is controlled by means of the 
arrangement shown in Fig. 1, and operates as follows: 
Assume the engine to be resting on & third rail, which ie 
disconnected from the power-house or dead ; that the tanks 
are full of air, and that the compressor also is at rest. Air 
i admitted to the compressor, and the magnet, E, being 


| now compresses air. 


It will be remembered 


de-energised, the valve is at once shifted to engine position, 
the machine starts as an armature, and rapidly builds its 
dynamo up to voltage. The circuit connecting the com- 
pressor to the electric line is then closed. As the air 
pressure reduces, due to the demands of the compressor 
upon the tank, the pump governor closes its circuit also. 
This completes a circuit of the compressor from third rail 
to ground, and raises the potential of the third rail to 
550 volts, and immediately picks up the sectional track 
switeh. As soon as this occurs, current from the third rail 


‘enters the compressor system and proceeds to drive the 


machine as a motor. The magnet, with ite additional 
excitation, now readjusts its sliding valve, and the valve 
shaft now moves to compressor position, and the machine 
This it continues to do until the 
tanks have been pumped up to 90lb., or to whatever 
pressure the pump governor is set. At this instant the 
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pneumatic governor flies open, the sliding valve drops, and 
the machine becomes an engine, and runs as such fora 
brief period until the cycle of operation is repeated. If the 
locomotive is running, the sectional track switch will, of 
course, not drop, for it ia held up by the locomotive current 
in the series coil, but this will make no difference in the 
behaviour of the compressor, whether it be on a per- 
manently live or on a sectional rail. When the locomotive 
is drifting over sections it is highly important that the 
current shall always be available to the motorman ; therefore, 
the sectional switch must be kept up, and for this purpose 
the compressor is sufficient. If for any reason the switch 
should happen to drop, due to jar, it will instantly pick up 
again, because the compressor keeps the rail at a voltage 
equivalent to that of the line. In order to control the 
compressor from the motorman’s stand, it is necessary that 
he have complete control of both the air supply and the 
electric supply. The latter is easily provided for by means 
of a switch at his station. The air supply, however, is con- 
trolled electro-pneumatically. An automatic air-valve is 
placed on the tank. On the right and left of this air-valve 
are two bobbins, which open needle valves which control a 
piston which operates a main valve. The needle valves are 
controlled by a dry battery, operated by two buttens at 
the motorman’s stand, one of which will open and the other 
close the main valve. If the motor is resting on a dead 
section, and the motorman desires to start, he presses the 
starting button. This brings the compressor to rest, 
having cut off both of its sources of energy, and leaves 
him with air in the tank for starting purposes again, 
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THE DERBY ELECTRIC TRAMWAYS AND 
ELECTRICITY SUPPLY. 


This week, through the courtesy of Mr. T. P. Wilms- 
hurst, we have had an opportunity of looking through the 
whole of the electrical work at Derby which is under his 
control. We had hoped to do so during the meeting of the 


MR. T P. WILMSHUBST, BOROUGH ELECTRICAL ENGINERR, DERBY, 


ора Municipal Electrical Association, of which 
Mr. Wilmshurst was president. The exceedingly full pro- 
gramme, however, prevented this, and we deferred our 
visit until now, when the first two sections of the tramways 
are opened and at work. It was in February, 1893, that 
we last went through the Derby electricity works, which 
had then commenced supplying only a few months. We 
were interested, therefore, in seeing}what proportion of 


the plant then installed is still in use. The first station 
might well be compared to an amphitheatre, the switch- 
board platform serving as raised seats for the spectators. 
Tne engine-room floor was then somewhat like ап 
amphitheatre in plan, and it was covered with a variety of 
small units, which were of three different types. The 
basement, with its one point of ingress and egress, was like 
a prison, where steam and oil were applied to the unfortu- 
nate staff responsible for the steam-pipe joints. Amongst 
the plant there were the alternators directly coupled to 


their steam-engines. These were of the Siemens type, and 
they had the low frequency of 40 complete cycles per 
second. The exciters were also steam driven, and the arc 
lighting dynamoe, again, had separate steam-engines to drive 
them. ese arc-lighting dynamos were of the continuous- 
constant-current type made by Messrs. Siemens Bros., and 
the current was kept at a uniform value by means of 
brush rocking gear, which varied the point of collection on 
the commutator. These machines, which were then of a 
new type, have done remarkable service, and they are 
the sole survivors of the generating plant we saw in 
1893. For economical reasons they are shortly to be 
replaced, and hence we have ре in illustrating in 
Fig. 2 one of these interesting dynamos. 

in Fig. 3 we show the plan of the station as it now is 
with the new machinery in position. The extreme left hand 
corner is the original site, and it has since been extended 
by the addition of а new boiler-house and the triangular 
engine-room, which now contains two out of the three 
Parsons turbo-alternators of 300 kw. each, two of the three 
700-kw. Ferranti sete, and the two 150-kw. Siemens- 
Browett-Lindley sets. Even now the faults in design of 
the old station hamper progress to a certain extent, but 
under Mr. Wilmshurst’s able supervision this is likely to be 
corrected in the future. The Corporation have obtained 
a large new site on the other side of Silk Mill-lane, which bse 
nearly three times the superficial area of the: present central 
station. When this site has been cleared there will be ample 
space for thoroughly up-;o-date works, equipped оп the most 
economical lines with direct-current machinery. At present 
the only building which has been put on the site is the 
accumulator house, one floor of which we illustrate in 
Fig. 4. In tbis there are two batteries of the Chloride 
Company's make, one being used for lighting and one for 
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FIG. 2.— The siemens 10- ampere Constant-Current Arc Lighter.. 


traction. Each battery consists of 240 cells af the R type 
in lead-lined teak boxes. The capacity of each battery is 
350 ampere-hours on a one hour’s discharge, or 600 ampere- 
bours when discharging over six hours. These two 
batteries will normally be quite independent of each 
other, but should necessity arise they can be coupled 
together in parallel and connected to either the lighting or 
the traction load. No regulating cells are used on either 
battery, so that no difficulty arises from the fact that the 
accumulators are at a considerable distance (about 100 
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yards) from the switchboards. The extension of the station 
from time to time has been accompanied by the usual 


was being supplied, and now there are only five steam 
alternators in the station. | 
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Fie. 3.—Plan of the Derby Power House. 


increase in the size of the generating unite, and has involved With the introduction of tramways there has arisen a 
the scrapping of a number of small units. Thué, when Mr. | need for continuous current, which is also being introduced 
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Fic, 4. — The Traction Battery (Chh rice type) at Derby. 


Wilmshurst first went to Derby, they were working | for lighting in the area within a half-mile radius from the 
18 different steam sets in parallel when the winter'peak | station, This current is now being supplied from tbe three 
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500-kw. Parsons turbo-generators. Two of these machines | a working current of 200 amperes normal, and 500 amperes 
can be seen in Fig. 5. The direct-current generators driven | for one hour, and to supply 70 volts for prolonged periods 
by these turbines are provided with series а and 120 volte аз а maximum. The machine runs normally 
windings in the field cores. These windings enable a fix 

lead of the brushes to be maintained at all loads. The 


at 800 revolutions per minute. The field magnets are 
laminated throughout, including the yoke, giving the quick 
reversal so necessary for traction work. 


brush gear is of the usual gravity type, with gauze brushes 


i à 


^ 


pressing against a corrugated commutator. The dynamos 
can be worked either as shunt or compound machines, 
and the voltage can be varied from 480 up to 620 
volts. When running as compound machines, they 
are arranged to give about 560 volts at full load and 500 
volts at no load. These turbo-alternators run at 3,000 
revolutions per minute, and the noise made by the ventilating 


vanes at the end of the armature core leaves no doubt as to 
which of the turbines is running. In connection with the 
battery for the tramway circuit a reversible booster is used 
of a new type. This booster was supplied by the Lancashire 
Dynamo and Motor Company, and is constructed under the 
Turnbull and McLeod patents. A view of this machine 
is shown in Fig. 6, which gives a good idea of the present 
appearance of the old station This booster is designed for 
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$ FIG, 9.—L wo of the Parsons 5UU-kw. lurbo- Generators. 


The following details of these boosters, which are chiefly 
used for working on traction systems with a battery in 
parallel with the generators, will be of interest. Their 
object is to keep the load on the dynamos practically 
eonstant, the battery discharging at times of heavy load 
and charging at times of light load. They are alao of use 
in works where the motors are large, and started or stopped 
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Fia. 6,—View of the Derby Power House, with the Turnbull-McLeod Reversible Booster in the foreground, 


frequently, or in any other place where the load is of a 
varying character. Taking into account the large varia- 
tions in the voltage of a battery (not only with varying 
current, but with the same current at different times), it is 
evident that the first requisite is an exciting coil which 
shall always make the sum cf the battery and booster 
voltages practically equal at all times to the bus-bar voltage. 


This ig accomplished by putting on а сой excited by the 


= g ЖЕНЕ, 


THE ELECTRICAL ENGINEER, AUGUST 12, 1904 2256 


difference between the battery and bus bar voltage 
(Fig. 7, coil A). If the booster is worked on the straight 

rt of the characteristic, it will be seen that this coil can 
made to give a voltage on the booster armature always 
equal to the difference between the battery and dynamo 


Line 


Ес. 7. 


vol so that no matter what the state of the battery, the 
booster always brings the battery up or down to the 'bus-bar 
voltage. If, now, another coil is added, a very small current 
in this will cause a very large difference in the booster 
voltage. For instance, a shunt coil across the bus bars, В, 


Line 


Fic .8 


(Fig. 8), would increase the voltage on the booster, which 
again would increase the strength of coil A, and the battery 
would heavily charge. If, on the other hand, instead of B, 
& coil is put on wound in the opposite way, the voltage of 
the booster would be altered во as to produce а heavy dis- 
charge, This last coil is a series coil, C, arranged to carry 


the whole or part of the ш Даш current, and is arranged 
во as to oppose the coil В. Then any increase in the 
ampere-turns of B above C will cause the booster to build 
up so as to heavily charge, and any decrease of B below C 
will cause the battery to discharge. A few series turns are 
usually added in the battery or feeder circuit to make up 


for the armature reaction and C R drop of the booster 
ites. To take the case of the booster on a traction 
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Fie. 10.— The New Boiler House at Derby Rabcock- Wilcox Boilers and Chain Grate Stokers. 


system, if the dynamo tries to take an overload, the coil 

would overpower B and the battery discharge until 
equilibrium was restored. On the other hand, if the dynamo 
current tries to reduce on light load, B overpowers C 
and che battery charges until they are balanced. As 
the booster depends for its control on the dynamo current, 
and not on any balancing of voltage depending on the 
dynamo characteristics, compound machines can be used as 
well as shunt, and all trouble from hunting and kindred 
causes is avoided. Most boosters which do not depend on 
the falling characteristic of a shunt dynamo rely on the 
drop in volts on the battery and booster in di ging, 
which is balanced by a series coil in the feeder. If this 
coil is not exactly of the right strength, the battery dis- 
charges too much or too little, usually varying with the 
state of the battery. The particularly valuable property 
of a coil in the dynamo circuit consiste in the fact that 16 
can be made as strong as desired and always balanced by a 
regulator on the shunt coil to fix the dynamo current at 
anything required, and if the current should vary, acts with 
very great force to bring it back to the normal again, thus 
making the booster very stable and greatly facilitating 


Line 


Fia. 9. 


eling. If it is desired to use the battery and the 
ter on the line without the generators, coil A is discon- 
nected and coil C connected to help B, giving the battery a 


‘constant voltage with varying load (Fig. 9). 


The Lancashire Dynamo and Motor Company have also 
supplied to Derby a three-wire reversible shunt-wound 


booster for use on the lighting battery, having a capacity 
of 100 amperes continuously, 200 amperes for one hour, 
with a maximum boost of 70 volts per side; also two 
balancers, each made up of two four-pole machines of their 
standard make. M 
In Fig. 10 we give a view of the new boiler-house, which 
contains five Babcock and Wilcox boilers, each able to 
evaporate 12,000]b. of water per hour. These boilers are 
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fired by means of chain- stokers, which are fed from | steady increase, and is remarkable for the eee of 
overhead coal bunkers. 6 coal supply for the works is | motors supplied. Thus, in the year ending ch, 1903, 
not brought by water up the River Derwent, but it has to | no less than 1,264,432 units were sold, and for the past 
be through the town. The river is, however, exceed- | year this has gone up to 1,490,611. These figures are 
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Fic, 11.—Мар of the Derby Tramways. The full lines show tramways риш or nearly completed. The dotted lines are authorised routes to be added 
when the sewers are completed. The shaded area denotes the portion of the town in which continuous-current supply is to be given 
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ingly useful for condensing purposes. Owing to the fact that | independent of the tramways, as it is only during the past 
independent condensing plants are placed in the basement | two or three weeks that tramcars have been regularly at 
under each generator, it is possible to obtain a high vacuum, | work. The aggregate horse-power of the nagle Pi 
and 28in. is quite a common vacuum on the turbo sets. | motors now being supplied is 1,350. These are giving 


v 


Steam is supplied superheated both from the Babcock and | great satisfaction, and are largely the property of the 
Wilcox boilers and from the older Lancashire boiler. This rporation, let out to the consumers on the hire paroha 
superheat, however, is not carried to an excessive point, as | system. Out of this aggregate some 280 h.p. are used in 
120deg F. is about the limit. one timber yard, in which there are some motors of 40 h.p. 

Coming now to the load on the station, this has shown a! each. There is also iu this yard a 6-h.p. Heyland motor 


‘THE ELECTRICAL ENGINEER, AUGUST 12, 1904. 227 


coupled on to a lift, which is giving great satisfaction. | these cars is the semi-reversed stair shown in Figs. 12, 15, 


Some ironworks also take supply for motors at an 
ggregate of 270 h p. 

The tramways at Derby are being constructed 'at the 
same time as the reorganisation of the sewers, and in con- 
sequence the lines cannot be laid in any street until after 
the new sewers have been put in. The map (Fig. 11) 
shows the routes which have Teen authorised and for the 
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‚ Fie. 12.—Bná of the Derby Car, showing Semi-reversed Stairway. 


construction of which powers have been obtained. Those 
routes represented on the map by full black lines are either 
opened or in course of completion. The dotted lines repre- 
sent routes which will be equipped as soon as possible after 
the new sewers have been kid. The tramways in the 
London- road and Osmaston- road, with their branch lines, 
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are now opened for traffic, and the traffic returns are quite 
sa А 
The car-sheds now completed іп Osmaston-road сап house 
50 cars, and are complete with cleaning pits, repair 
shop, stores, etc. Eventually another car-shed will be con- 
structed at the other end of the town. The cars now 
running are of the Brush make with Brush trucks and the 
B.T.H. K10 equipments. They have three brakes—i.c., 
electric, hand, and slipper. e noteworthy feature of 


and 13. The advantage of this stair is that the view of 
the driver is not obstructed by the stairs, as is the case with 
the reversed stairs. The pitch of the stairs is, however, 
rather greater if com with the tread in this new 
type of stair than is generally adopted. The car-shed 
was designed by and erected to the Approval of 
the borough engineer, Mr. J. Ward, M.LC.E, who 
also was responsible for the track work. This work, 
and also the overhead equipment, for which Mr. Wilms- 
hurst was responsible, were carried out by Messrs. J. G. 
White and Co. Fig. 15 shows the section of rail adopted 
and also the M uum fishplate for securing а stiff joint. 
The wheel details are shown in Fig. 16. 


Fig. 16. —8ections of Wheels and Tyres. 


It will be seen from the above that Derby will in the 
near future have a complete system of electric tramways, 
which is much needed in the town. The introduction of 
these will help the electricity supply in пазу ways, and 
hasten the conversion of the central portions of the soppiy 
to the direct-current system. We have to thank Mr. T. P. 
Wilmshurst and Mr. T. Knatehbull-Hugessen, the mains 
superintendent, for their kindness in showing us the works 
on Monday last. 


WIRELESS TELEGRAPHY. 
BY R. d. BLAINE, M.E., A. M. I. C. E., ETO, 
Continus from page 208.) 


Wireless Fire- Alarm. — The importance of automatic fire- 
alarm systems, especially in centres of population, is obvious. 
That this importance is recognised is evident from the 
high prices at which shares in some companies owning 
patents for apparatus of this kind stand. But an ordinary 
fire-alarm fails to indicate exactly the position of the fire. 
That of M. Emile Guarini, using the known laws of ether- 
wave signalling, accomplishes this very important function, 
at the same time being automatic. 

The principle of M. Guarini’s system is that of most 
automatic fire-alarms, in that a mercurial thermometer acts 
as the basis of the alarm. Two platinum contacts fused 
into the glass walls of the thermometer tube are in a circuit 
including a battery and relay. The circuit is completed 
by the expansion of the mercury in the thermometer when 
exposed to the increasing heat of the fire. The cireuit may 
be arranged so that the alarm shall act when the tempera- 
ture reaches any fixed limit, which, of course, must 
be above that of any ordinary summer temperature. The 
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novelty of M. Guarini's system, however, lies in the fact 
that communication between the thermometer in the 

remises protected and the fire station is accomplished by 
Hete vase telegraphy. Thus no connecting wires are 
necessary, and the distance up to 20 or 30 miles is of 
little consequence. The alarm circuit includes a battery 
and relay, the armature of which acts as a detent, prevent- 
ing, under normal circumstances, a contact wheel п 
clockwork from acting. When the circuit is completed, 
through the expansion of the mercury, the armature of 


Fic. 77.—Guarini Wireless Fire-Alarm Transmitter. 


the relay is attracted ; this wheel is released, and the latter 
revolving makes a series of contacts with a fixed brush 
which is connected through a battery with the primary 
of an induction coil transmitter. The induction coil 
secondary is connected with the usual oscillating circuit and 
aerial with earth connection. The transmitting apparatus 
is shown in Fig.77. The apparatus, it will be seen, are well 
protected, so that the alarm may have a considerable time 
in which to act before the temperature is so high as to 
destroy the transmitter itself. The receiver is shown in 
Fig. 78, which has the usual coherer battery, Morse 


Ета. 78.—Guarini Fire-Alarm Receiver, 


printer, etc. The first incidence of the ether waves render- 
ng the coherer conducting, closes a circuit including a call 
bell. The contacts on the wheel of the transmitter determine 
the signals, and thus not only an alarm is given, but the 
name and address of the premises or even the room 
protected by a given instrument are repeated again and 
again and registered by the receiver. The same receiver 
can be made to serve for different thermometers placed 
in distinct buildings or in different rooms of the same 
building. 

This up-to-date application of wireless signalling appeals 
to all who wish to avail themselves of the Ел aem 


advantages resulting from scientific research. As fires are 
more numerous and more dangerous by night than by day, 
it is as well to remember also that wireless signalling can 
be carried on with more certainty at night than in the 
daytime, and over longer distances. 


THE New GERMAN SysTEM—" TELEFUNKEN.” 


This system of wireless telegraphy arises from the 
amalgamation of the two systems already described—the 
" Braun-Siemens " and the '*Slaby-Arco "—the one owned 
by the Gesellschaft für drahtlose Telegraphie, and the other 
by the Allgemeine Electricitáte-Gesellschaft. This fusion of 
aystems took place in the summer of 1903, the порези of 
the new system being constructed in the workshop of the 
two companies, but for alterations and repairs required on 
short notice, and for the production and testing of new 
models, a special workshop employing about 100 carefully 
trained workmen and assistants has been established. For 
outdoor experiments with aerial conductors, and in relation 
to syntonising апа carrying distance tests, six stations in 
and around Berlin have been established. 

The two systems have over 20 patents in Germany 
alone. Amongst these may be mentioned that of 1898 
for the transmitter arrangement, in which ап oscillation 
circuit with condensers and a spark gap with a large amount 
of energy excites the aerial conductor slightly deadened to 
self-oecillations. A similar arrangement for the receiver 
was patented in 1901, consisting of a closed oscillating 
circuit, which by a clear and pronounced self-period renders 
the receiving apparatus sensitive to a definite transmitter 
frequency only, tbus eliminating to some extent dis- 
turbances emanating from foreign transmitters. A patent 
reserving to the company the resonance arrangements of 
four escillation circuits of transmitter and receiver for 
certain modes of mounting has been followed by others, 
granted or applied for, in connection with transmitter 
arrangements for reducing loss by deadening in the spark- 
gap—the first successful attempt, it is claimed, made by 
any company to deal with this hitherto chief cause of loss 
of energy. The patent electrolytic wave-detector or coherer 
(Sehloemilch) already referred to (see p 630 ante) ів, no 
doubt, one of the chief sources of success. It is claimed to 
be the simplest and most reliable receiver yet produced. 

The fact that 250 stations on this system are (according 
to information supplied to us from Berlin) now working, 
and that the number is rapidly increasing, shows the 
importance of the system. The annual cost of working in 
warships amounts, we are told, to about £20 (we presume 
this means £20 per ship). A great feature of this system 
ig the portable station (see p. 79, July 15, 1904). Con- 
cerning the reliability of these stations and their use in 
war, an officer of the general's staff, referring to the 
manœuvres in an article in the Militür-Woehenblatt of 
November, 1902, says: “ Тһе telegraphiste employed the 
Braun-Siemens system of spark telegraphy, which worked 
exceedingly well The transportable station was daily in 
great requisition: it transmitted orders and reportes between 
the general in command of the fifth army corps and the 
cavalry division. With the Morse printer the 
stations worked reliably at a distance of two days’ marcb, 
with other operators at а distance of three or four days’ 
march.” 

Distance of Signalling. — The distance of successful 
signalling is determined by the size of the aerial conductor 
net and the magnitude of the source of electric energy 
necessary for radiation into the ether. As early as 1902 
some experiments by the company were made from the 
Oberspree works of the Allgemeine Elektricitäts-Gesell- 
schaft. Four chimney stacks, each 70m. (229]ft.) high, 
were used to support а square aerial net consisting of 
about 100 wires running down in funnel shape to the 
generator. Ап alternating-current supply of about 15 kw. 
was taken from the engine-room. This current converted 
to а pressure of about 50,000 volts supplied the exciting 
system. The enormous oscillations with a frequency of 
about 900,000 per second excited the aerial net. On the 
very first day of the reconstructed trials legible messages 
were transmitted to Karlskronain, Sweden, 450 km. (about 
281 miles), the receiving wires being only 35m. (82ft.) high. 
The company now guarantee communications over distances 
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of upwards of 1,000 km. (625 miles). Especially in summer 
it is, however, a well-known fact that the distance of successful 
signalling varies much with the state of the atmosphere. Hence 
a large factor of security is necessary to ensure successful 
communication at all times. Thus to cover successfully a 
distance of 100 miles under all conditions, it may be necee- 
sary to utilise energy sufficient to cover 300 miles under 
favourable conditions. 

The Province of Wireless Telegraphy.—The owners of this 
system have made many experiments, and give it as their 
opinion that in the immediate future neither absolute 
exemption from disturbance nor complete secrecy—at least 
for comparatively long distances—is to be expected. Even 
if this be true—and it is disputed by some authorities— 
wireless telegraphy has in numberless cases already 
done excellent work. The first primitive contrivances 
of wireless apparatus were sufficient, and various navies intro- 
duced them on their ships. Now, however, an important 
problem presents iteelf. A company supplying such appa- 
ratus as are used on board, say, the ships of a large ravy, 
is required to make the range of all the instruments as 
nearly alike as possible; in other words, they are all to be 
as nearly alike as possible in the time period and wave- 
де е adopted, so that intercommunication may be easy 
and interference from outside workers, to some extent, at 
least, secured. То do this a wave-meter becomes a песев- 
sity, and this the system here referred to supplies. This 
apparatus has already been described in these articles, and 
by its use a station may be erected in any part of the world 
with apparatus suitable to receive messages from any other 
given station. Further, if it were desirable, this apparatus 
could be used to determine the wave-length employed 
by any other rival station, or station in the hands of an 
enemy. The n alteration being made in the receiving 
circuit of the station supplied with the wave-meter, the 
m es from the rival or enemy could easily be read if 
dependence were placed merely on the security given by 
resonance effects. Of course, a code might be employed to 
get over this difficulty, but apart from this suppositious 
case the utility of the wave-meter is evident. 

This very weakness of wireless telegraphy—viz., the fact 
that it is necessary to radiate into space, and hence all 
within a given distance may read who care to suit their 
stations to the radiations—proves, in some cases at least, its 
moet desirable feature. In army work, for instance, the fact 
that a telegram may be simultaneously read by many receivers, 
is of the greatest value, as the orders of a commanding 
officer can thus be received simultaneously at many quarters, 
and combined movements of large bodies of troops in scattered 
Кеш may thus be made with the greatest precision. 

is feature has been fully worked out in Germany, and 
the excellent portable sets there used testify to the ingenuity 
displayed in taking advantage of the above peculiarity of 
wireless signalling. Light military wagons have been con- 
stracted to carry not only the whole apparatus of a station, 
but also the n supply of current, kites or balloons 
being used to the aerial wires. The use of wireless 
signaling to and from railway trains in motion has been 

vanced by this company. With horizontal aerials on the 
trains and the ordinary telegraph wires on the line the 
military railway from Berlin to Zossen has been equipped 
for wireless telegraphing, and it has remained ia uninter- 
rupted use since the close of 1903. 

e use of the system in the Imperial and commercial 
navy is very striking, the shores of the North Sea and 
Baltic being netted by an unbroken series of stations 
belonging to the German navy. All telegrams are taken 
up and sent off within а range of 150 km. (93$ miles) at 
the low tariff of 94d. per 10 words, irrespective of the 
nationality of the dispatching vessel or of the system 
employed on it. The shores of the United Kingdom are 
surrounded by many similar stations, but we may have 
some disquietude as to whether these stations will soon be 
under State control, and whether State resources will be 
used to further commercial enterprise as in Germany. 

There is another little disquieting statement that one may 
mention. The owners of this system in their pamphlet, 
now in the press in Germany, say that “On Sept. 26, 
1905, their Lloyd-Hall station at Bremerhaven exchanged 
telegrams with the Marconi station on the fast steamer 
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Kronprinz Wilhelm, 257 km. (161 miles) away.” 
They also say, “In like manner we can catch up, 
on the North Sea coast, telegrams which the Marconi 
apparatus at Poldhu strives to fling across the Atlantic. 
Similarly, we can force the Marconi receiver at Poldhu 
to take up our telegrams together with the messages 
coming from America, so that when the two arrive simul 
taneously . . The writer desires to avoid con 
troversial matters, so prefers not to give the remainder of 
the sentence, and distinctly desires to state that he has no 
knowledge of the truth or otherwise of the statement. The 
first part of the pamphlet ends with the pregnant words, 
“all we need is to work with a like wave.’ "he disquiet- 
ing part of this matter is that as our navy is equipped 
with Marconi apparatus, one cannot help wondering 
whether our German friends are as successful in connection 
with the reception of our naval 5 as they say they 
are of the messages referred to, and whether a code would 
be of much use in time of war. 


(То be continued.) 


PRESSURE DROP IN ALTERNATORS. 
BY WILLIAM ORAMP. 


The Heyland diagram for polyphase motors shows clear] 
all the effects observed v bou one held produces upon alased 
conducting circuits by its rotation a second rotating field. 
It states that the currents induced in the closed circuits by 
the rotation of the first field follow what is now known as 
"the semi-circle law i e, their values ate given by the 
length of lines drawn from one extremity of a diameter of 
a semi-circle to the circumference. 


Fic. 1. 


Now, an alternator consists of а series of rotating fields 
and a number of closed circuits upon which these fields act. 
One of the simplest forms of alternator is that shown in 
Fig. 1, where N S is a revolving permanent field, B B a ring 
armature connected to the external circuit, K, at the points 
BB. B B are, therefore, not brushes—i e, there is relative 
motion between them and the field N S, and they are fixed 
with respect to the windings. We shall assume that the 
distribution of the field set up by N S is sinusoidal around 
the armature, B B. 

Now if N S revolve at а uniform speed in a direction, 
say clockwise, it will set up in the coils of the ring and 
in the external circuit an alternating current, which current 
will in turn set up an alternating field along the line B B. 
This field may, by the method of Prof. Ferraris,* 
be resolved into two equal magnetic fields, rotatin 
about the armature in opposite directions, each field of hal 
the maximum strength of the resultant or actual field. 
These two fields pass one another on the line B B. The 
reaction of one of these—viz., the one which rotates in the 
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same direction as the field N S—may, by the laws of the 
Heyland diagram, be easily taken into account. The 
reaction of the other may be considered as follows: Imagine 
the two similar component rotating fields, I. and II., start- 
ing from B (Fig. 2) and rotating with equal velocity about 
the armature, б which, for the sake of simplicity in this 
figure, is drawn with a simple drum winding, the obvious 

uivalent di atically of the ring armature in Fig. 1. 

e field II. revolves clockwise—i.c., in the same direction 
as the original field, N S. Suppose that at the moment 
which we are considering the sense of this field is north at 
N. The sense of field I. is, therefore, north at N,. As 
field II. proceeds in the direction of the arrow head it will 
produce upon reaching the conductor, A, a current in the 


direction shown. Field I., by this time arrived at A,, will 
be found by Fleming's hand rule to be producing a current 
in the same direction in the same coil. That is, though each 
field exercises upon the armature a tendency to turn (or 
torque) in an opposite direction to ite fellow, each produces 
а current in direction and time about the armature, С, 
exactly similar. But the reaction upon the field N S is 
produced or transmitted by means of the current in the 
armature coils; thus it is clear that, so far as reaction upon 
the field N S is concerned, the result of field II. is just to 
double the influence of field I.—that is to say, both fields 
produced by N S may have their reaction upon N S repre- 
sented by a similar constant field rotating in the same 
direction as N 8. 


The problem, therefore, is exactly that dealt with by the 
Heyland diagram, for, by reference to Fig. 4, it will be seen 
that the E M.F. produced in either half of the ring is a 
maximum when N arrives at M. If there is very little self- 
induction in the circuit, the current will at the same instant 
be а maximum, but there will be no field (or practically 
none) along the line B B. This is only possible when the 
resistance of the circuit is extremely large, and the current, 
therefore, practically zero, thus corresponding to the start- 
ing point, О, of the semi-circle diagram (Fig. 3), where O E 
represents the alternator Е M. F., and lines from О to the 
semi-circle give the alternator current. The other extreme 
position—:.e , when the alternator current is equal to О А — 
though it can never be realised in practice, corresponds 
theoretically to the condition when in Fig. 1 the lag of 
current behind the E.M.F. is 90deg., so that, though the 
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| ЕМЕ. is still a maximum when N arrives at М, the current 


is a maximum when N arrives at B. Under these con- 
ditions the resistance of the circuit is zero, the current is 
entirely a magnetising (rather a de- etising) current, 
and since it is as t as it can ever Le, it must be just 
balancing the field N S—i.e, the ampere-turns of the 
armature when the armature current is а maximum are 
exactly equal to the field ampere-turns. 

It must be well understood that the Heyland diagram 
only answers to those cases in which the coefficient of self- 
induction of the circuit considered is practically constant, a 
state of affairs usually existing in polyphase motors because 
the magnetic densities employed are relatively low, and 
thus every increase of current produces a corresponding 
increase of armature field. This, however, is not the case 
with single-phase alternators ; the induction in the teeth of 
the armature is frequently high, as also that in the pole- 
faqes, and it becomes necessary sometimes to take this into 
consideration in the diagram. First of all we will show by 
a small test case that the alternator follows the law given 
above if the saturations are low. We must bear in mind 
that the resistance to which the diagram refers is the 
total resistance in the circuit, the E.M.F., the total E.M F. 
generated by the alternator. The table below gives details 
of a test of a small Crypto alternator (built for experi- 
mental work and kindly put at my service by the Crypto 
Works Company, 29, Clerkenwell-road, E.C.) run at a con- 
stant speed of 2,500 revolutions per minute, and with a 
constant exciting current of 0'7 ampere, this exciting 
current being selected as showing all the points of the con- 
struction before saturation sete in. 

READINGS OF ALTERNATOR. 


Exciting current . 0:7 amps 
Short - cirouit current . 4. $15 „ 
Volts, open сігсоіб................................. 99 
Load, 93 volts e 4, 0 5 
sie e Да КАЙА 1°36 „ 
—————— 2°05 „ 
OO ; ²³ AA — „ 235 „ 


We proceed to set out the readings as follows : Choose 
a scale for the voltage so that the line O A (Fig. 3) repre- 
sents the open-circuit reading. Now, on О A describe a 
semi-circle O D A, then if the load is non-inductive, as it 
was in this case, О D, О C, etc., are values of the current 
in the circuit corresponding to A D, A C, etc., which repre- 
sent the product of current into the total resistances of 
the circuit, which is here Ra + К, = resistance of armature 
+ external resistance. If, as in this case, the alternator is 
to be used upon a non-inductive load, and with normal 
excitation the short-circuit current is not too large for the 
armature winding, and the magnetic saturation does not 
rise to high values in the alternator, we can predict the 
performance of the alternator on varying loads with only 
the open-circuit and short-circuit readings. For having set 
out the semi-circle upon O A as above, we calibrate the 
current line as follows: the short-circuit current is 3°15 
amperes and the resistance of the armature is 2°4 ohms, 
therefore on short-circuit the C R drop in the circuit is 
7°56 volts. To the same scale of volts to which О A is 
drawn, take а length equal to 7:56, and from the point A 
cut the semi-circle in B, then О B represents 5:15 amperes, 
so that the current scale is fixed. For any current, then 
О C, the external voltage, is A C- [O С. Ra]. 

Now, since the C R drop in the armature is proportional 
to the current, and always in phase with or forming а 
portion of such lines as А C, А D, and since it has its 
maximum value when the current is а maximum, it follows 
that we may show the CR, drop corresponding to any 
current represented by О C by describing а semi-cirele upon 
А B, when AF (that portion of AC which is cut off by 
the semi-circle AF B) is seen to represent the CR, drop 
corresponding to the current О C. Thus, CF is the actual 
terminal voltage corresponding to current О С, and so on. 
For the particular alternator given above I have plotted 
these readings by ordinary rectangular co-ordinates, and 
have marked by crosses on the same diagram the theoretical 
readings, while dots give the actual readings of the 
alternator taken upon load as given above. The letters in 
the two disgrams correspond (Figs. 3 and 4). 

So much for the case of non-inductive load. In predict- 
ing the fall of pressure upon an inductive load, we have 
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to remember that the densities used in alternate-ourrent 
apparatus, such as transformers and induction motors, are 
low, resulting in the coefficient of self-induction being con- 
stant over working loads. We have then simply to consider 
& circuit made up of apparatus which increases the self. 
induction of the original circuit by a definite amount. This 
is only equivalent to qoa ins. the armature leakage by 
a definite amount, and, therefore, it is clear that the current 
and voltage in the total circuit will follow the same general 
law. The only difference is that now to get the actual 
short-circuit current, we must obtain that current which 
would flow when the resistance of the inductive apparatus 
connected to the alternator is reduced to a minimum. 


Fic. 4. 


The connection between current and voltage in such 
an apparatus as a short-circuited transformers is (as in 
the case of an alternator) nearly a straight line until 
saturation sets in. We may, therefore, obtain such a 
curve for the particular inductive load by finding one or 
two points upon the line and producing it until we obtain 
the current corresponding to the open-circuit voltage of 
the alternator. We are then able to compare the self- 
induction of the alternator with that of its load, taking 
care not to omit to get the aosolute short-circuit current 
for the load—i e., that which corresponds to О А in 
Fig. 5—by finding О B from the short-circuit curve, 
measuring the resistance of the apparatus, and setting out 


Fia. 5. 


B A to represent the C R drop. An actual case will, 
perhaps, make this more clear. А transformer was con- 
esed. to the alternator used above, and the exciting 
current of the alternator was raised until the voltage at 
the terminals of the primary was 120, while the secondary 
was short-circuited by a negligible resistance. The current 
was then found to be 5:2 amperes in the primary circuit, 
and the equivalent resistance of the apparatus was 0 6 
ohm. A figure was then set out like Fig. 5: O B=3-2, 
B A- 6 5 32,0 A- 120. It was then found that О A to 
the ampere scale was also practically 5'2. Upon altering 
the excitation of the alternator во that ite open-circuit 
voltage was 120, and then short-circuiting it, the absolute 
short-circuit current co nding to O A was also found 
to be 3:2 amperes. It follows that when with this latter 


excitation the alternator is connected to the transformer, 
and the secondary of the transformer is short-circuited, the 
absolute short-circuit current through the whole circuit 
would be 1:6 amperes, and the voltage at the alternator 
terminals 60. 

Suppose, now, the secondary of the transformer is closed 
by а variable resistance, or, what is the same thing, an 
apparatus which by motion produces an E.M.F. tending 
to reduce the supply current (such as an induction motor). 
Then, as we bave already said, tbe whole cirouit will follow 
& semi-circle law, and we may draw a di like Fig. 3 
straight away, as follows: e OB« 120 volta to scale ; 
upon О A describe a semi-circle, OC A (Fig. 5). Draw 
AB=R,.C, to the same scale in volts to which ОА is 
drawn. (Re = resistance of cirouit, С, current on short- 
circuit.) Join O B, and calibrate in amperes, so that 
О А =1:6 amperes. Take now on the semi-circle any 
point C, and join OC,C A. Then OC is the current in 
the circuit corresponding to a resistance (or energy) To tage 
CA. At A sot out as before a semi-circle to give the 
C Re drop in the alternator. Then CD is the vo to 
drive the current О C against the resistance (or E.M.F.'s) 
in the rest of the circuit. Similarly, since ОС+СА = ОА 
= total voltage generated, О C = the total volts absorbed in 
overcoming the self-induction of the circuit == C. (L, + L,) р. 
[Where p- 2 x frequency, f, and LI = ooefficient of self- 
induction of alternator, L,=ooefficient of self-induction of 
the load.) But L,:L,= 

1 


1 
absolute short-circuit current absolute short-circuit current 
of alternator of load 


Divide OC then at Е, so that OF: FC as L, is to L and 
jin FD. Then CFZzOCx27 f aud therefore the 
pressure at the terminals of the alternator is = F D volta. 
Since the ratio. To is constant, and C moves on a 
semi-circle, F also moves on a semi-circle, having its chord 
along О A, О and F being points on the semi-circle. This 
has been shown in the figure, and completes the diagram 
for inductive load. OG is to G A as LI is to Lz. We, 
therefore, have the following rule for the diagram of 
inductive circuits: Divide the line О A, whose length has 
been already found, inte two parta, O G, G A, so that OG 
is to G A as the absolute short-circuit current of the load 
is to the absolute short-circuit current of the alternator 
under similar conditions of P.D., as already explained. 
Then the values of the current are given by all such lines 
as O C, while the terminal volts are given by all such lines 
as F D. It is obvious that if we make the line O A to 
represent the short-circuit current of the alternator (instead 
of short-circuit current of load and alternator), we get C F, 


representing current in the circuit to the scale of OA 
ш! of OC, as above, F D still representing the terminal 
voltage. 


Two points remain to be discussed: (1) how to get the 
more important curve of exciting current against load for 
constant terminal voltage; (2) what is the effect of satura- 
tion upon the method employed. The second point 
influences the first, but its effect is easily seen. 

To get the load excitation curve from these diagrams, we 
must draw a number of diagrams like Fig. 5 at different 
voltages, prefersbly upon the same base line. The open- 
circuit voltages are best taken from a magnetisation charac- 
teristic, the short-circuit readings from a short-circuit 
curve. It is not difficult then to prick off from the various 
semi-circles corresponding to the different exciting currents 
the current lines corresponding to a definite voltage, and 
these may then be plotted in the ordinary way. In Fig. 4 
part of a second load curve has been drawn, 5 
to an exciting current of one ampere. If we desire to fin 
the characteristic for constant voltage and varying load 
i. e., exciting current plotted against varying load —we get 
two points on the curve required from Fig. 4. Asa rule, 
in practice one only requires two or three such curves, for 
all that is really essential is to know the exciting current 
corresponding to open-circuit 1 and that correspond- 
ing to the same voltage at full 1 

e effect of saturation is to lower the impedance of the 
circuit in which the saturation occurs, in consequence of 
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the fact that the -circuit voltage curve turns over 
quickly, due to saturation, the short-circuit curve also 
turns over somewhat. This may be allowed for in the 
diagrams by drawing O A (Fig. 3) first equal to the short- 
circuit current which would flow if the short-circuit curve 
were a straight line, and then setting out O A’ equal to the 
actual short-circuit current. A curve may now be drawn, 
starting at О and finishing at A’, which partakes largely in 
its first portion of the form of the semi-circle on O A. 
Naturally the semi-circle on O G in Fig. 5 will follow the 
same sort of shape. Though this process may be carried 
out with some success if necessary, Ё do not lay great stress 
on it, as I have found that within the working range of 
most alternators the impedance is practically constant. It 
will be seen that the curves shown above are taken with 
small currents, and it would be interesting to see results 
taken from larger alternators. Atthe same time, care has 
been taken to check the method carefully, and I have to thank 
Messrs. Pitkin and White for calibrating specially a low- 
reading ammeter. | 

The method here detailed enables the performance of an 
alternator to be predicted graphically when the following 
curves have been taken, neither of which necessitates the 
use of large power: (1) open-sircuit characteristic; (2) 
short-circuit characteristic. Besides this we must know the 
resistance of the full-load cireuit and its probable power 
factor, and the resistance of the alternator armature. 


ATION ON 


Es 
ONT 
— 
— 
КЕК 


{А , 16 АМРЗ 
Еа. 6. 


It may be noted, in connection with what has gone 
before, that since the circuits considered have been simple 
circuits, consisting of various self-inductive coils and 
resistances, with a definite sine wave of E.M.F. producing 
a definite current through them, the same sort of diagram 
would be applicable to all alternate-current circuits That 
is, that as the foregoing applies to an alternator, it will, 
with somé modifications, apply also to a synchronous 
motor, and hence to any sort of alternate-current motor 
driven by an alternator. 

In connection with the prediction of alternator charac- 
teristics, it is sometimes of interest to be able to foretell by 
simple geometric construction what will happen if, with a 
given load, the frequency is varied, the exciting current 
meanwhile remaining constant. Perhaps the simplest way 
to develop the construction is to put the well-known formula 
for alternate-current circuits in terms of the alternator 
speed. We have н 


Са (C — 
МЕ? +4 LV 
where С = R. M. S. current in amperes; 
E= R. M. S. E. M. F. in volts; 
R = total resistance of the circuit in ohms; 
L=coefficient of self-induction of the circuit in 
henries ; and 

f is the periodicity in cycles per second. 


In the case of our alternator, all the above quantities 
refer, of course, to the complete circuit, so that E is the 
E. M. F. set up by the alternator itself. This is proportional 
to the speed во long as the excitation remains constant. In 


the denominator everything is constant except f, which 
varies directly as the speed, so that we might write 


S 
C «= — — 
J R+S 
where 8 is the speed of the alternator. Set off a line then 
as OB in Fig. 7, and divide it up to represent the in 
obviously to another scale it may represent the E.M.F. 
developed by the alternator. 


From the point О, and at right angles to О B, draw О А to 
a convenient scale to represent the resistance of the circuit 
in ohms, The length of this line will, of course, be constant, 
as we are supposing the alternator running on a constant 
load. Join A B, then A В is equal to V R?+8%, and the 
current corresponding to speed S and resistance R is given 
by ———— — (i. e., sin $), ф being angle О A B. 

IRS | del 
RPM 


— 


Moo 


Fic. 7. 


In order to get this sine in a more convenient form, from 


О upon A B let fall the perpendicular О С, then 5 < 


= sin ф. But О Ais constant, therefore O С с sin i. e, 
О С may be calibrated to give values of the current for the 
various speeds on О В. It will be seen that since О A is 
constant and OC A always a right angle, as ¢ varies the 
point С will move upon а semi-circle described upon О A, 
as shown in the figure. 

We will now consider the two limiting cases of the 
diagram, which are (1) when С coincides with О; (2) when 
C coincides with A. In the former case B will coincide 
with O and, therefore, the speed is zero—i.e., the alternator 
is at rest. In the latter case A B will be at right angles to 
ОА; О will be the current in the circuit and A B will 
be parallel to O B, so that the speed is infinite, from which 
it follows that no matter how fast the alternator run, there 
is a limit to the current in the circuit. This shows clearly 
that above a certain speed (say when the angle C O B ia 
about 80deg.) the current in the circuit is practically con- 
stant, for O C is almost equal to O A at that time, and the 
length of O B, which represents the speed, changes from 
O B to an infinite length, while the current only changes 
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from О C to О A. Now, the angle of lag of the current 
bebind the E.M.F. is an angle whose tangent = a L 


Clearly from the diagram this angle is ¢. 


We will now take a case to show how near this construc- 
tion comes to actual practice. The Crypto alternator 
mentioned above was run with a constant resistance in 
circuit and a constant excitation in the field circuit of 
15 amperes. Fig. 7 has been calibrated to show these 
readings set out, and it will be found from carefal measure- 
ment that the agreement with the diagram is very close. 
The method used in setting out was as follows: It was 
found that the armature current only rose 0 1 of an ampere 
between & speed of 1,540 and 2,000; higher readings 
revealed the fact that the maximum current it could 
Puy give would be about six amperes. О А was then 

wn to scale to represent six amperes, and on О A the 
semi-circle was described. To this scale a length was taken 
equal to 5:6, and from the point O the semi-circle was cut 
at C. A C was joined and the line produced until it ent 
O Bat B. This point was called 1,540, and the distance 
between B and О divided off as shown. Upon then draw- 
ing in lines from speeds 1,444, 904, 706 to point А, and 
joining the intersections of these lines with the semi-circle 
to point О, the readings in amperes measured from О were 
exact to those found from actual experiment. v . үт: 

The above method of setting out the diagram, though it 
checks the method well, is not to be recommended for 
constant use. It would be better, knowing the open-circuit 
E.M.F. corresponding to any given speed and the current 
corresponding to the same speed, and the total resistance 
in the circuit, to set out the diagram by making О А equal 
to this resistance, O C equal to the current, and the inter- 
section of A C and ob equal to the E.M.F. апа speed. 
From this one reading OA and OB may be calculated. 
Thus, to obtain this diagram it is only necessary to take 
one experimental reading on апу known load, aod the 
corresponding reading on open circuit, and the construction 
is valuable to the designer as giving him а clear idea of 
what will be the worth of using an alternator intended for 
one periodicity for a periodicity slightly higher or lower. 
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` LETTERS FROM AN OLD HAND TO A YOUNG ONE. 


IIIL.—ON COLLEGE LIFE. 


My Dear e do not start your last letter 
very brilliantly. After informing me that you have entered 
College, you ask me on what subject you should specialise ; 
as if а youth your age could afford to neglect anything! 
Specialisation at an early stage of development is a big 
mistake. Devote the first 10 years in your profession to 
getting an accurate general knowledge of it. "There will 
be time enough to blossom out as a specialist when you 
bave formed the necessary supporting-stem of general 
practice. 

If you ask me what, in my opinion, is the fundamental 
study of all, I should pick mathematics. I am aware that 
the reading of this will give you а cold shudder, because 
you are constitutionally inaccurate. Maths. are the finest 
aid to accurate habits of thought I know of. Even if a 
man never has to use a differential in the whole of his 
engineering practice, the precision of thought acquired by 
the study will extend itself to other spheres of usefulness 
and make him а more valuable engineer. Ап inaccurate 
man is no good in our work. The days are gone when you 
could mark off the rivet holes in an iron plate by salivating 
on it Don't get away with the idea that mathematics are 
dry-asdust. The further you get, the better you will see 
that high mathematics is imagination of the finest order, 
kept sane by science. Scientific discovery has been a race 
between the experimentalist and the mathematician, and 
often times the latter has come in first. 

Next, build up your general physics. The electrical 
engineer who doesn’t know a bit about heat, light, and 
mechanics is like a bird with one wing. If you can get a 
course of physical chemistry, hang into it, Electro-chemistry 
is the coming thing in our line 


I have noticed that the majority of young fellows I have 
had to deal with cannot make a decent dimensioned sketch 
of a machine part without perspiring over it. Learn to 
handle the tee-square and compasses till your fingers itch 
for them. Make a practice of expressing your engineering 
ideas by firmly-defined sketches on the back of the nearest 
envelope. Learn to “graph” a curve instinctively—the 
“graph” is the engineer's shorthand. Carry a slide-rule 
in your breast-pocket, and learn how to use it without 
chancing the decimal point. 

Having thus cl a small space in the forest of your 
ignorance, commence to till the soil by going for general 
electro-technics. Again avoid specialisation. You may be 
going to become Marconi’s chief assistant, but don’t omit 
to learn the elements of dynamo design. You may turn 
out to be an electro-chemist, but study telephony just the 
same. At the same time, you should be laying a broad 
basis of knowledge by getting hold of the theory of heat 
engines (if thou understandest the temperature-entropy 
diagram, blessed art thou among men), hydraulics, strength 
of materials—they will all come in useful later on. 

And amid all tbis stress of study, don't forget your self. 
You are not sent to College to obtain certain acquirements 
(things plastered on), but to get an education. Don't 
assume a superior smile when I remind you that e duco 
means to draw out. An engineering education is the 
development of the gift to make things go that is in you. 
If you only spend certain hours per day in cribbiog notes 
of other men's thoughte, you will merely become a nasty 
little prig with a swelled head. Think for yourself. If 
you don't see a thing first off, stick to it till you do see it 
or fall in a faint. | 

One word about examinations. I am rapidly coming to 
the opinion that they are tbe Works of the Devil. It is 
better for a man that he should know one thing thoroughly 
than that he should slur over twenty things sufficiently well 
to write pretty paragraphs about them on the examiner's 
foolseap. The man with the carpet-bag head very often 
finds that he has left the clasp unfastened when he wants 
something he has bagged. I have known youths who coald 
walk through an exam. on one leg who had to be licked 
for a year before they assumed practical shape. 

Don't be a clever ass in the classroom. You may take it 
as an axiom that the man who is teaching you is human. 
Therefore, when you find that he has said on the black- 
board that two and six make nine, don’t think it is the 
time of your life because you have found the mistake, and 
don’t lay yourself out to be humorous. You lose caste if 
you don’t behave like a gentleman. I once knew a man 
who left a good job to become a college lecturer. He was 
up to his work, but he made the mistake of not having 
the skin of a pachyderm. The students found this out, 
and considered it funny. The lecturer therefore got 
nervous and depressed, and made unnecessary errors. 
Finally, he emulated the worm by turning. He told them 
that if he had them in a works behaving like that he would 
fire them out. As it was, they had paid their money and 
were entitled to their sport. But as he wasn't going to be 
the baited bull, he had resigned. Then the students con- 
sidered him a bigger mug than ever. But they overlooked 
the fact that, being fresh from actual practice, he could have 
мов а class of gentlemen something worth knowing. 

If you really want to be polite, laugh at the Professor's 
jokes. The professorial humour is like the judicial joke— 
it wants seeing. Sometimes it takes half an hour to see 
it; sometimes the vision never comes. But don't wait till 
then. Laugh vigorously when the Professor smiles hesitat- 
ingly. He will like you better for it, and will possibly 
spend 10 minutes with you after the lecture to clear up an 
obscure point. 

Finally, when College life is done, and you are taking 
the class prize in the senior section, remember that you 
have only just begua. The time has come when you must 
forget you ever wore a top hat, when the dungaree suit 
will cover a multitade of sins, when a clean collar (always 
wear a clean collar—it is the emblem of a gentleman) will be 
the only relic of the past days. It is a long, high dive from 
the College to the Workshop. If you don’t strip for it, and 
dive cleanly with a deep plunge, you will make a beastly 
splash and hurt yourself.— Yours, THE OLD UN. 
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SINKING FUNDS—HOW DEALT WITH? 


The finance of local authorities differs from the finance 
of individuals and companies in many directions. The 
terms used in these financial operations differ, although 
the resulte may be somewhat analogous. For some years 
we have had heated discussions as to what constitutes 
depreciation, in which we have taken a somewhat prominent 
part, with the result that our views have generally 
been accepted. It has long since seemed to us desirable 
that discussion was necessary on the question of sinking 
and analogous funds, especially as to the realities of 
these funds and the methods of dealing with them. No 
doubt once we have started the subject we shall 
have the usual splitting of hairs and straining at 
definitions and interpretations. Broad principles, or 
principles of any kind, are too often ignored by interested 
controversialiste, whose energy is taken up in detecting 
archaisms or grammatical peculiarities. At present we are 
not troubling about minor details or differences, but only 
with the general question. A local authority obtains 
capital under compulsory legal disabilities of repaying that 
capital by instalments over a period of time determined 
by a Government department, and depending upon 
the nature of the work for the doing of which 
the capital is required. Hence the capital account 
of a local authority is a decreasing quantity, vanish- 
ing altogether in the course of so many years. The 
money set aside for the paying of the instalments 
of capital ia usually termed the “sinking fand.” We 
should say that companies have a fund with a more or less 
similar object and call it “reserve.” Our point to-day is 
how the sinking fund or reserve is dealt with. Of course, 
if the instalments of the sinking fund are used at once to 
pay off a certain amount of capital, there is nothing to be 
said. That is the object for which the fund is created, and 
when so used is converted to ite proper purpose. But 
financial operations cannot always be conducted in во simple 
amanner. Investors often require investments of a somewhat 
permanent character, hence the instalments of the sinking 
fund are allowed to accumulate till the period arrives when 
capitalcan be extinguished. We hold as a fundamental axiom 
that sinking fund or reserve should always be liquid—that 
is, subject to no fluctuations in value and realisable at the 
moment. If equivalent capital cannot be extinguished at 
once—and the interest paid on capital is greater than the 
interest obtainable on the sinking fund under these con- 
ditions—then the sinking fund is not what it purporte 
or is intended to be. The line in many balance-sheets, 
“SINKING FUND Investments, may be very misleading. 
Under the fundamental axiom just enunciated, a sinking 
fund should not be invested in any business, for the 
result of no business is certain. Unfortunately, it is 
becoming more common to invest the sinking fund in 
extensions of the original undertaking. This we hold to 
be a mistake of the highest order. The success achieved 
by investments in commercial undertakings may give a far 
better result than by dealing with them in any other 
manner. But that is another question. The fund is 
prescribed for a certain operation, and it should be an 
absolute certainty to be always available to be so used. 
All commercial undertakings are risky, and we say sinking 
funds should not be risked. If our reading of this matter 
is correct, a local authority, instead of paying from 24 to 
57 per cent. on its outstanding capital, may be really 
paying 20 or 50 per cent. We are not going to attempt 
to give the exact legal position with regard to the sccumu- 
lation апа investing of sinking funds. Some time ago 
there was а controversy ав to which of two ways was the 
better for paying the instalment, but tho accumulating and 
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investing is a third way, and we think the worst of the 
three. 'The exact use of the reserve of a company is 
bardly to be defined. It has many valuable uses, all of 
which are good and legitimate. The one use, however, to 
which we object is that in which it is treated as capital for 
extension purposes. A company having £3,000 or 23,000,000 
capital, with reserve £1,000 or £1,000,000 respectively, uses 
this reserve to capitalise a company needing £4,000 or 
£4,000,000. It is then not liquid, but liable to any 
and all the fluctuations, losses, or gains of commercial 
enterprise, and thus has its own risks, which, in the nature 
of affairs, it is not intended to have. It becomes not 
really reserve, but an undistributed amount by the grace 
of the shareholders utilised for capital to improve their 
concern. It is not available in bankruptcy. 


. CORRESPONDENCE. 


“Опе man's word is no man's word, 
Justice needs tbat both be heard." 


TELEPHONY AT GLASGOW. 


Sik,— The paragraph appended to my letter in your last 
issue shows how difficult it is for a writer not thoroughly 
familiar with the subject of telephony to be consistent in 
dealing with telephone questions. 

For example, The Writer on Telephony” (with my 
statement before him that my argument at Glasgow in 1897 
was that the proposed scheme provided too little plant in 
proportion to working subscribers) says, first, that I am 
convinced against my will; and then that I hit the goal, 
though by accident, not by intention. Apart from the fact 
that goals count, whether made accidentally or otherwise, 
there seems to be some confusion of thought here. 

Tbe W. O. T." says that I will not, perhaps cannot, 
see that there is absolutely no connection between estimates 
for one thing and costs for another." This is hardly polite, 
but again it proceeds from confusion of thought and lack of 
understanding of the subject. The estimate of 1897 was 
for a Glasgow municipal exchange to serve the Glasgow 
Post Office telephone area. The size of the area has not 
changed since, though the size of the system has. The 
arguments made in support of the estimate in 1897, how- 
ever, were to the effect that the cost per subscriber would 
no5 grow materially even if the system grew to 20,000 
or 25,000 subscribers, and undoubtedly that was the 
belief of those interested in the estimate. Apparently 
what is running in the mind of * W. O. T." is that the 
estimate was put forward with some such argument as the 
following: This is an estimate for an exchange of 5,200 
subscribers in Glasgow and the ршн but they 
must be exactly the subscribers we have picked out, and 
they must come exaetly where we have put our little dots 
on the maps, and they must number exactly 5,200. "Then 
it will cost £97,833. 58. 8d., or £18. 168. 3d. per subscriber. 
But if we do not get exactly the 5,200 subscribers we havo 
chosen, if they do not come exactly on our little dots, but 
choose other little dots for „етше! уез, and if they should 
by any chance exceed 5,200, then the cost will be some- 
thing quite different—it may be 225, 250, or even £35 per 
sabscriber. 

But the estimate was not put forward in that way at all. 
Ic was supposed to afford the Glasgow Corporation a reliable 
guide to the cost per subscriber of telephoning the Glasgow 
area. The Glasgow ares is the same to-day as it was in 
1897. It is because the cost of telephoning a large area 

was not understood in 1897 by the framer of the estimate, 
that the actual cost per subsoriber's line in 1904 is nearly 
double the estimated cost. 

The. simple problem set by “W. О. T." is not so 
simple as it appears, and W. O. T." will pardon me for 
saying that he makes it still less simple by confusion of 
terms and by confusion of expression. He starts by referring 
to capital cost per instrument, and then wants to double 
the number of subscribers; The instrument апа the 
subscriber are two different units; as different, for 
example, аа the lamp and tbe consumer in electric 


lighting supply. An instrument may represent a complete 
subseriber's line, with all the line material and exc 
plant that that implies, or it may represent simply a tele- 
phone set with a few yards of inside wiring. It may 
represent several combinations of instrument and line 
material in between those extremes. The av cost per 
instrument, then, will depend on the proportion of the 
different classes of instruments in the system. For example, 
suppose a system of 1,000 subsoribers' lines which has cost 
£20,000; the average capital cost per subscriber is $20; 
200 of the subseribers take inside extension instruments, 
which cost £3. 103. each to instal; the total cost then 
becomes £20,700, and the average cost per instrument 
£17. 5s. Supposo 400 subscribers take extension instru- 
mente, then there is total capital £21,400 and total instru- 
ments 1,400 ; average cost per instrument, $15. 6s. If all 
the subscribers took extension instruments, the average cost 
per instrument would be £11. 15s. 

This little example shows that you must start fair by 
estimating according to the unis you are going to adopt 
throughout. If you estimate by subscribers’ lines, you 
should stick to subscribers’ lines, and value the extra instru- 
ments in your system at what they cost. If you adopt the 
instrument as the unit in estimating, you must allow in the 
estimate, at their proper cost, for a certain proportion of 
each of the different classes of instruments you are likely 
to be called upon to provide. In the original Glasgow 
estimate the cost of the instrument, completely fitted, was 
put at 25. 14s. If, вау, 10 per cent. of extension instru- 
mente had been allowed for, there would have been added 
to the estimate 520 instruments at £5. 14s., or £1,924, 
The total estimate would have been 299,757, and the 
average estimated cost per instrument £17. 8s. 

As а matter of fact, the Glasgow estimate took the sub- 
scriber's line as the unit, not the instrument Indeed, the 
report of the Glasgow enquiry shows that extension and 
private instruments were looked upon ss a sort of by- 
produet which would bring in extra revenue without 
requiring extra expenditure of capital. Now tbat the 
system has heen built, and the results have soared far 
above all estimates, the instrument is used as the unit 
in order to arrive at an average figure which comes 
somewhere near the estimated figure. A single item 
in the Glasgow statistics shows how artificial this 
figure really is. The average cost per inetrument is 
put at 228. 2s. 6d. The statistics show that there 
are 1,081 inside extension inatruments. The capital 
account shows that the total subscribers’ and public 
instruments stand on the books at £50,020, whicb, for 
11,405 instruments, is an average of £4. 7s. per instrumént. 
Therefore, these 1,081 inside extension instrumenta really 
stand at 24. 7s. each, or a total of £4,702. 7s. Is it not 
manifestly absurd to represent them as standing at 
£28. 28. 6d. each, or a total of £30,403? And, lest 
„W. О. T." be misled by a certain ingenious theory of the 
relation between inside extensions and spare lines, let me 
point out that an inside extension station is merely an 
extra facility which can be added or taken away without 
any regard to spare lines. An inside extension station has 
no more relation to a spare line than my back drawing-room 
has to an empty house in the next streot. 

I trust this little dissertation on lines, instrament, and 
telephone estimates will be of interest to W. O. T." and 
to others of your readers. The subject is of sufficient 
importanoe to warrant it being made olear. I now return 
to W. О. T.s " little problem, but I should like to say that 
the conditions he premises do not apply to the original 
subject of discussion. The Glasgow area has not only not 
doubled in radius, but it has not increased by a single 
square inch between 1897 and the present date. Therefore 
there is no z about the Glasgow area. The estimate was 
for a service in the Glasgow Post Office telephone area, 
which has remained unchanged. Thecontrast between the 
results and the estimate is certainly largely due to the 
effect of the area, but the difference has arisen because 
of the underlying error in the estimate, which did not 
give due weight to the effect of area, not, as W. O. T." 
seems to suppose, because there has been an increase 
of the area. This was part of my original criticism of 
the estimate—that it did not reckon with the effect, in 
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plant required per subseriber, of offering service at а low 
flat rate over such a large area. As to the problem, of 
course it is а fundamental fact that а controlling factor 
in determining the size of a telephone plant is area. To 
put it more correctly, there are three controlling factors— 
area, traffic, and number of subscribers; to which might be 
added a fourth, density of distribution of subscribers ; and 
a fifth, rate of growth. It ia because these factors were not 
sufficiently considered in framing the Glasgow estimate of 
1897 that that estimate has proved во delusive. 

Let me tell “ W. O. Т.” that you cannot proceed with 
estimates for telephoning great cities by z's апа ув. It is 
the belief that you can which has produced so much con- 
fusion. You must study the actual conditions of each 
individual case, and you must lay out your system and 
ealeulate your costs aecording to those conditions. The 
conditions vary widely, hardly any two places having 
identical characteristics from a telephonic point of view. 
Taking W. O. Тв” theoretical problem, if you bave a 
system serving а given area, and you quadruple that area 
by taking in, as W. O. T." suggests, double the radius, 
the average capital cost per subscriber for a uniform flat- 
rate service will certainly be increased. It will not neces- 
sarily be doubled, but its relation to the average capital 
cost in the smaller area, quality of plant being the same, 
will be governed largely by the factors above mentioned— 
the traffic, the number of subscribers obtained, the density 
of distribution of those subscribers, and the rate of growth 
to be provided for; while, of course, the local conditions as 
regards cost of executing work will bave their bearing. 

I do not wish to add to the length of this letter, which 
has almost become an essay, by biographical details, as I 
am essentially a modest man. But W. O. T."—no doubt 
an experienced telephonist himself—is good enough publicly 
to question my experience. I did not put up the firat tele- 
phones in London. In fact, during the embryonic stage of 
telephony, the period of overhead single wires, crude 
apparatus, and rule-of-thumb methods, I had little con- 
nection with the telephone industry, although I did some 
telephone work even then, as your pages, Sir, have 
recorded in bygone days. But since 1899, or shortly 
after the time when telephone work began to assume 
& scientific aspect, I have been intimately connected 
with telephony, and 13 out of those 15 years I have spent 
as a worker—a humble worker, it is true, but, nevertheless, 
an attentive observer—in the system which has grown to 
be the largest telephone syatem in the world, and is to-day 
the best equipped and most efficient telephone system in 
the world. In ‘those 13 years there have been many 
changes, many problems, a vast quantity of work executed. 
I submit that one of average intelligence cannot have spent 
all that time in close touch with such conditions without 
acquiring a certain amount of experience applicable to 
telephone questions of all kinds. New York is the Mecca 
of telephone engineers from all over the world—from 
Austria-Hungary to Japan. If W. O. T.“ really wants 
to learn something about telephone work, I should advise 
him to join the Institution tour and to spend all his time 
in the telephone buildings of the towns visited. It will be 
an interesting experience for him. | 

As а further note on my own limited experience, I may 
say that I have on several occasions visited the principal 
European countries with the express object of inspecting 
the telephone systems, and that there is hardly a capital in 
Europe, from Christiania to Lisbon or from Amsterdam to 
Budapest, where I have not inspected the telephone aystem 
and gathered information regarding telephonic conditions 
generally. Whether I have much experience of my own 
or not, I have certainly gathered a goodly stock of that of 
others. They say that is how wise men learn.— Yours, etc., 


HERBERT Laws WEBB. 
35, Old Queen-street, S.W., Aug. 5, 1904. 


Many thanks, Mr. Editor, for permitting me to see and 
to reply to Mr. Webb’s letter at once. I am sorry to 
disagree with Mr. Webb, and I have no intention nor desire 
to be unpolite; rather the contrary, and especially with 
Mr. Webb, whose energy and abilities I admire. But— 
and ’tis a big but—my forte, if I have one at all, is plain 
speaking. Ї think Mr. Webb in this controversy is wrong ; 
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utterly, irretrievably wrong. He is not controversial; he 
is simply calling а man a liar. That is plain to the point, 
and intentionally so. Misconception, or ignorance, may be 
the excuse. These charges are so eaay to make, so difficult 
to refute. Mr. Webb attributed these things to me. I do 
not object, though I deny the soft impeachment that I lack 
intelligence, have confusion of thought, or do not under- 
stand the subject. In a nutshell, Mr. Webb's criticisms 
are all based upon an assumption that an 1897 estimate of 
Mr. Bennett’s was an estimate for the work he (Mr. Bennett) 
has done at Glasgow. It was not. Mr. Bennett emphati- 
eally denies it. The two had no connection with each other, 
snd therefore comparisons arising out of figures of estimate 
and figures of actual coat, etc., are absolutely misleading. 
Here is what Mr. Bennett says, and I for one accept the 
statement as the truth, the whole truth, and nothing but 
the truth : 


The 1897 estimate was made for a special purpose. The 
Telephone Committee said : ** We want you to give us estimates 
showing what the existing telephone system in Glasgow ought 
to have cost the National Telephone Company." I took it from 
the Telephone Company's list that there were practically 5,000 
subscribers in the city, and to meet the requirements of the 
Telephone Committee I 1 an estimate for 5,000 lines: 
but at the enquiry I said, If the Town Council proceed with 
the scheme and entrust me with the work, I shall not recommend 
a system of 5,000; the present estimate is simply to show the 
Commissioners what the 5,000 ought to coat, I shall go in for 
a very much larger scheme.” When the time came the Council 
decided to go in for a very much larger scheme, and called for 
an estimate, which was, of course, considerably higher. Now, 
the articles which appear in the Electric Review, Engincering, 
and so on, attacking corporation telephones, invariably 
take the first estimate—the one for 5,000—which was 
made as & comparative one with the company’s system, 
and compare it with what we have spent on the later and larger 
scheme. It has been pointed out many times that that is most 
unfair, and is not to the pu at all, but they go on doing it 
all the same. Then Mr. Webb says that even the last estimate 
has been exceeded. That is true, and for this reason, that the 
Telephone Cummittee said to me, some time after we had 
started, ‘‘Take your underground lines out to the suburbs ; 
distribute underground in the city; look well ahead, and avoid 
reopening of streets; don’t be afraid to spend money.” As the 
estimates had only provided for overhead distribution in the 
city and to the suburbe, the extra expenditure is accounted for 
by the change of plant which was demanded by the committee, 
and by the spare plant provided. It is no more reasonable to 
hold me to the original estimate, than to expect a tramway 
engineer to lay down a double line or track at the cost estimated 
for a single line.—-‘‘ Corporation Telephones, etc., with full 
discussion. Vide pp. 58-59. 


All I have written has been written upon the under- 
standing that what Mr. Bennett has said is true. Justa 
word or two about the expressions in my tag of last week. 
Mr. Webb misinterpreta slightly“ а man convinced, etc.,“ 
referred to the acceptancs by Mr. Webb of the term 
“academic,” ав did the word goal.“ I agree Mr. Webb 
has had practical experience, but think that Mr. Bennett’s 
practical experience is much greater, hence prefer the 
greater to the less. That means no disparagement to Mr, 
Webb, for sooner or later youth must tell as against age. 
The “old un’s” sometimes stereotype their experience, won’t 
and can’t go with the times, and then the younger push them 
aside. It is just possible that Mr. Bennett may be held to 
be one of the stereotypists. As yet I imagine he has not 
entered that category, but is wide enough awake to accept 
improvements. Here is the point where I think Mr. Webb 
and other energetic men with him are doing good work. 
It is good for them to discuss whether the system adopted 
by Mr. Bennett is antiquated and less efficient than another, 
and for us to have his reply. Stick to such criticism and 
I shall praise, not blame. My objection is that when а 
man makes a plain, straightforward, considered statement, 
it is not believed, and hence a scarecrow is set up to be 
knocked down. If that kind of thing pleases Mr. Webb, 
it does not please me, and I say so. I agree the.units 
* instruments" and “subscribers” are not the same, but 
Mr. Webb ean take which he chooses. He evidently agrees 
with me, that area of which the units are spread, not the 
units, determine largely (I agree not wholly) the cost of 
trenching, ducts, etc. I never intended to imply that z,s 
and ув would enable you to estimate. I gave a simple 
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problem to indicate that x and y were not necessarily 
multiples of each other. It was Mr. Webb who rather 
suggested they ought to be, by hinting there was something 
abnormal in length of wires, trenching, and ducts, not 
proceeding in proportionate multiple as did the units. I 
have no objection to fight out telephonic questions, but 
until men’s words are honourably accepted what is the 
use /—W. О. T. 


ARTIFICIAL LOADS. 


SIR, —In his zeal to empbasise the importance of certain 
articles and discuesions which occurred at periods ranging 
from some years ago to 2 years ago,” the critic yclept 
“Yrreb” has, I venture to suggest, viewed the article on 
Artificial Loads," appearing in your issue of the 2204 ult., 
from a somewhat prejudiced standpoint. 

So far as I can see, the article claims no originality, but 
is a very useful summary of methods in use for obtaining 
an artificial load, with the description of a conveniently 
compact apparatus for this purpose. The whole question 
is begged in the critic’s phrase, with ample electrode 
surface.” There is not much room to spare in many 
stations for auxiliary plant of this kind, and any data 
giving the minimum bulk necessary are very welcome. Mr. 

‚ W. Davies pointe out the desirability of doing without 
acids or alkalies to reduce the resistance of the water, and 
emphasises the alternative method—a rapid changing of the 
water. 

The jest which is attempted regarding the length of test 
ruu is futile, as the critic will see оп' а more careful pe 
of the article. A permanent water resistance should have 
some approximation to constancy. Nothing is more 
aggravating than to waste steam while “playing about 
with the load. My own experience has been that not only 
does the resistance of canal water vary with the period of 
the year, but fluctuates largely during a test. Repeatedly 
the load in an engine under test fell at one instant to 
almost half value, at another time & heavy excess load 
being thrown on the engine, owing possibly to a film of oil 
carried into the tank with such water. How can accurate 
cards be taken under such conditions! 

If the insulation of an alternator or dynamo cannot stand 
the earthing of one pole, how will it go on when an “earth” 
develops on the cables? No supply company will give an 
undertaking to their contractors that “earths” will not 
occur. Added to this is the risk to human life in working 
with unearthed apparatus (particularly with bubbling water) 
at high potentials. 

Your critic does good by drawing attention to previous 
notes on the same subject, but the tone of his letter 
suggests that the last word on artificial loads was long ago 
said. It is humiliating, therefore, to have to say that busy 
engineers, unable to find time for research, are always glad 
to have practical ideas brought anew to their notice.— 
Yours, etc., A.M.I.C.E. 


Sig —With reference to “ Yrreb’s” criticism of my 
article in your issue of July 22, I do not, of course, claim 
originality for the testing tank described ; such methods 
are, I am aware, in common use. It was included in the 
article because, having been thoroughly successful, the 
dimensions and general design might be of use to others 
interested in the subject. I would remind Yrreb” that, 
perhape, all are not во well up in testing tanks as he, and 
that the publication of successful designs is the only method 
of forwarding general knowledge. I cannot аф all agree 
that it is not always advisable to earth the outer tank — 
that is, when machines of 500 volts and over are being 
tested. The precaution is obvious and necessary, consider- 
ing that the lives of the attendants are at stake. Besides, 
in practice a 500-volt direct-current machine, or high- 
tension single phase alternator, will run with its 
negative or outer earthed ; therefore, what is the 
harm in testing it under its proper running conditions? 
Such a proceeding obviously reduces the insulation resist- 
ance, but only to the amount that the machine will be 
required to work at in practice, and if it is going to fail, it 
is surely better that this should happen on test than when 
in regular commission. Regarding the question as to how 
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long I would run a test, ‘‘Yrreb” has completely mis: 
understood me; my remarks were solely applied to station 
work. It is surely possible either in a testing shop or 
central station that two similar machines msy have to be 
tested at different seasons of the year, in which case, from 
the causes atated, an arrangement fitted їл а canal, although 
suitable, say, in summer, may be absolutely useless in the 
winter, and vice тегй. Canals doubtless do vary in this 
respect, but а word of warning may cause preliminary 
tests to be made before installing a permanent arrange- 
ment, and so, in & bad case, save money and trouble 
in subsequent alterations. In any case, from my 
experience of various canal waters, I do not like 
them, and bave known the conductivity of a tank fed 
with such to alter considerably in a few minutes owing 
to a local stream of impurities having found its way in. 
Iam in accordance with Yrteb” as regarding the use 
of chemicals, and in my article distinctly state that it is 
best to do without them. I, however, recognise that it is 
possible occasion may arise when a small addition might be 
of great service in getting, say, the last fow amperes of the 
load, and in such a case I advocate the use of salt or soda 
over sulphuric acid. We cannot always have perfect appa- 
ratus, and sometimes this sort of thing is necessary. In 
anything but the smallest quantities, s&y for the above 
purpose, the use of chemicals is а mi:stake.— Yours, etc., 
F. H. Davizs. 


RE BELT CALCULATIONS. 


Sin, —Referring to the questions which appeared in the 
Electrical Engineer for July 29, 1904, regarding some 
method for determining the best or proper length of belt 
drive in cases where the driving and driven pulleys are of 
different diameters, I beg to say that a method is to 
add together both the pulley diameters and multiply the 
sum by the ratio of the two diameters, when the result will 
give the most useful length of drive for any reasonable 
ratios. For example, take а case where а 3ft. diameter 
pulley is driving а 1ft. diameter pulley. Then by the rule 
(5 + 1) x 5 == 12, which, measured in feet, will be the distance 
required between the two shaft centres. Taking two more 
pulleys of 5ft. and 2ft. diameters respectively, tben (5 + 2) 
x2:5—171ft. distance from centre to centre; or, again, 
a 3ft. diameter pulley driving one 11ft. diameter, then 
(3711) * 5:7 51˙8ft. approximately. It will be seen on 
working out that by using this method both the angle of 
belt, which is about 10deg., and the arcs of contact are 
fairly constant for any reasonable ratios of pulley diameters. 
It can also be shown that anything above these lengths is 
simply a waste of leather. 

With reference to the question by N. L. G.“ re belt 
thickness, I may say that, generally speaking, it is only in 
cases where a belt is running on a pulley of small diameter 
tbat the question of thickness of leather need be considered. 
А rule I have always used is as follows: take т; of the 
square root of the diameter of the pulley in inches, and 
the result will be the most serviceable thickness of leather 
to employ for small pulleys. 

For example, take a 2in. diameter pulley, then (р. ,/2) 
inches = jin. thickness. Take another pulley, 4in. diameter, 
then (15 /) inches = lin. thickness; or a бір. diameter 
pulley, then (14 /) inches = Ain. thickness; again, a Qin. 
diameter pulley, then (,', J) inches = ү їп. thickness; 
again, а l6in. diameter pulley, then (ṣẹ /16) inches = fin, 
thickness. This rule is only needed for diameters less than 
24in.; above this any thickness of leather may be employed! 
Both these rules are original, and will be found useful and 
thoroughly consistent with good practice. Yours, eto., 

THE WRITER OF THE ARTICLE. 

P.S.—Another way of stating this would be to take a 


pulley, say, 9in. diameter. Then by the rule the J/9=3, 
and this should be understood as being ,°,in., which would 
be the proper thickness of leather for shat pulley. 


“THE OLD UN’S” ADVICE. 


Sig, —I have enjoyed reading the letters of your 
humorous contributor immensely, and hope The Old Un” 
wil take my remarks in the spirit in which they are 
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written. It seems to me that working, in order to become 
acquainted with the practieal side of engineering, is one of 
the ways not likely to recompense a young one.“ As far 
as my experience goes, it is the “paper engineer” who 
rules the roost, who gets all the honour and most of the 
dollars. Let the aspirant to success as an engineer throw 
work, like physic, to the dogs; let him rather go in for 
study, and make as many influential friends as possible. 
Learn not so much how to do things as how to tall about 
doing them. Theory and practice are both good, but the 
better of the two is theory.— Yours, eto, M. M. 


ELECTRIC TRAMWAYS IN THE EAST. 


It is satisfactory to learn that, despite the keen competi- 
tion which exists in the East for eleotrical work, at least 
one English firm is able to secure large and inclusive con- 
tracta for electric tramways and lighting. Following u 
previous successes, Messrs. Dick, Kerr, and Co., Limi 
have recently obtained a contract for electric tramway plant 
and material for Bangkok tramways, owned by the Siamese 
Tramways Company, Limited. The contract includes power- 
house equipment, which consists of three 200-kw. 500-volt 
direct-current generators coupled direct to three Browett- 
Lindley vertical compound engines, and the usual accessories, 
including surface condensers, pumps, etc. There are also 
40 single-motor equipments of the firm's 25B type mounted 
on Brill 21E trucks, and the whole of the rails, fishplates, 
tiebars for the line, which has a total length of 154 miles. 

Of the other contracts which Dick, Kerr, and Co. are 
carrying out, the Mandalay tramways have just recently 
been successfully opened by the Lieutenant-Governor of 
Burma, Sir Hugh Barnes, K. C. S. I., K. C. V. O., and the 
system is now in operation. We shall shortly be publish- 
ing full details of these tramways; in the meantime we 
would mention the principal features of the system. The 
total length of the tramways is 12 miles of single track, 
laid to a gauge of 3ft. біп. with rails of the girder type 
weighing 85ib. per yard. The overhead equipment is on 
the span-wire system, and is of a very neat and rigid 
design. The rolling-atook consists of 24 single-deck, open, 
cross-bench cars to accommodate 48 passengers, built for 
Dick, Kerr, and Co. by the Electric Railway and Tramway 
Carriage Works, Preston, The cars are mounted on Brill 
maximum trucks, each car being supplied with a complete 
electrical equipment, consisting of 25B motors with DBI 
form “С” controllers. The power-house equipment con- 
sists of three direct-current, compound-wound, 200-kw., 
400 revolutions per minute, 500-550-volt generators, direct 
coupled to three Belliss compound engines. The switch- 
board is in accordance with the stand traction practice, 
and consists of four feeder panels, three generator panels, 
one testing panel, and one panel for motor and lighting 
circuits. 

The electric tramways of Hong Kong are rapidly 
approaching completion, the contractors again being 
Messrs. Dick, Kerr, and Co. The total length of single 
track is 144 miles, and is laid to a gauge of 3ft. біп. with 
girder type rails weighing 86lb. per yard. The overhead 
line within the city is centre-pole construction, but outside 
the city boundary is equipped on the side-pole system. 
The power-house is as nearly as possible in the centre of 
the system. The plant consists of two direct-current 
500-kw. railway generators of the multipolar type, com- 
pound-wound, running at a speed of 100 revolutions per 
minute at 500 volts, direct coupled to the main shaft of two 
engines built by Yates and Thom. In addition to the two 
traction sets, two combined sets for arc and incandescent 
lighting of the depét have been installed. Theswitchboard con- 
sists of two generator panels, two feeder panels, three light- 
ing panels, one main station panel, and one Board of Trade 
panel. The boiler-house contains two Babcock and Wilcox 
watertube boilers and the usual accessories. Twenty-six 
single-deck cars are provided, 10 being of the combined 
type, with an enclosed portion in the centre and an open 
platform with seats at either end, and have a seating 
capacity for 32 passengers; the remaining 16 cars are of 
the open cross-bench type, to seat 48 passengers. Each car 
is mounted on a Brill 21E truck, and is fitted with two 


standard four-pole series-wound motors of 25 h. p., and at 
either end of the car is one of the firm’s s DB1 
form C controllers. As this is the pioneer system of electric 
traction in China, it is to be hoped the venture will meet 
with a well-deserved success, and that electrically-equipped 
lines will shortly be laid in other parte of the Celestial 
Empire. 

Singapore tramways are in the hands of the same con- 
tractors, and are making considerable progress. The power- 
house contains eight Lancashire boilers, with the usual acces- 
sories, including two fuel economisers and four feed pumpe, 
three engines, two of Yates and Thom's horizontal cross-com- 
pound condensing type, coupled direct to two of Dick-Kerr’s 
standard 500-kw. 100 r.p.m. 500-volt compound generators. 
For lighting purposes a 200-kw. plant has been installed, 
including one direct-current generator of 150 kw. capacity 
coupled direct to a Willans engiue, also a 50-kw. motor- 
driven generator working off a circuit of 550 volts. A 
suitable switchboard has been supplied and erected by the 
contractors. The overhead work has been carried out 
on the span-wire system. The total length of single 
track is 27 miles, and is laid to a gauge of 1m, and the 
form of construction consists of laying girder type rails 
weighing 95lb. per yard upon а continuous beam of con- 
erete. e rolling-stock consiste of 50 cars, 20 single-deck 
single-truck combination type, with a seating capacity of 
32 persons, 16 inside and 16 outside, and 30 open cross- 
bench type to seat 40 persons. They are mounted on 
Brill 21E trucks and M ncm with 25B motors and DB1 
form “С” controller. [n addition, there are 55 goods 
mounted on Brill 210 trucks, each with a double- motor 
equipment, the whole of the rolling-stock being built by 
the Electric Railway and Tramway Carriage Works, Preston. 

Lastly, that most successful tramway owned by the 
Calcutta Tramways Company is carrying out considerable 
extensions, and this work has been entrusted to the original 
contractors—Dick, Kerr, and Co., Limited. This inclades 
an additional 10 open-type motorcars, in all respects the 
same as those supplied before —i e., single-deck open-type 
cars, mounted on Brill 21E trucks, and equipped with two 
25A motors, each with a DEI form C controller. The 
main station plant is being increased by one of Dick- 
Kerr's Menard three-phase alternators, 500 kw., 25 cycles, 
6,000 volte, 94 revolutions per minute, direct co to а 
Yates and Thom horizontal cross-compound engine, and a 
switchboard built by Dick, Kerr, and Co. There are two 
sub-stations being erected, in which will be placed a 300-kw. 
ro converter, with the necessary transformers and 
switchgear. 


SINGLE-PHASE MOTORS—V. A. FYNN’S PATENT. 


The following notes gives a brief description of the latest 
type of repulsion-induction motors which has been placed 
on the market. They are supplied by Messrs. Witting, 
Eborall, and Co., who have sent us the following particulars: 

The motors аге manufactured under Mr. V. A. Fynn's 
patents; they are of the commutator type specially designed 
to give a large starting torque with a comparatively small 
current consumption, and are specially suitable for lift and 
crane work. In these motors the rotor has two inter- 
connected windings, the ends of the one being connected 
to slip-rings, and the ends of the coils of the other to a 
commutator. The winding of the two-pole machine is 
given in the accompanying diagram. The stator has simply a 
standard three-phase winding. 

In tne larger sizes of motors the brushes on the com- 
mutator are connected through a variable resistance which 
is gradually cut out ав the motor starte, and is short- 
circuited in the running position. In the smaller motors 
the brushes are permanently short-circuited. The brushes 
are fixed once for all, and no adjustment for these is 
necessary. The slip-ring brushes are connected to a resist- 
ance exactly similar to the starter of an ordinary three- 
phase motor. The construction of the motor is such that 
at starting it operates as a repulsion motor, and at full 
speed as a synchronous motor ; at intermediate speeds the 
motor works partly as an induction and partly as a repul- 
sion motor, Sparkless running of the brushes is guaranteed 
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at any speed. A set of curves are here given to show the | classes of work; however, where a large starting torque is 


ormance of a 220-volt 50-cycle 4-b.h.p. motor. not specially required, the standard induction motors are 
= idis d usüally preferable on aecount of their lower price, and of 


the absence of the commutator. 
———— ———— 


TRADE NOTICES AND NOVELTIES. 


The B.T.H. Meridian Lamp. 


A lamp to fill the existing gap between the ordinary incan- 
descent bs and aro lamp should be as simple as the former, 
and should have an efficiency approaching at least that of the 
latter. These requirements are met, it is claimed, by the 


Single- Phase Oommutator Motor (Fyon's Pateat) 


With regard to the starting performance generally, the 
makers guarantee that when starting with a torque equal 
to that at full load, the starting current will not exceed 
three-quarters of the full-load current; or when starting 
| COMMUTATOR 


WINDING SUP RINGS 


B.T.-H. Meridian Lamp. 


B.T.H. Meridian lamp. This, acoording to a description for 
which we are indebted to the British Thomson- Houston Com- 
pany, Limited, Rugby, is a new type of incandescent filament 
lamp, having a large spherical globe and translucent prismatic 
reflector. The lamp is specially designed to give an almost 
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Brake Test of 5-b b. p. Motor. 


CN : . . | perfect distribution of light in the lower hemisphere with a 
with single-phase motors will realise the excellence of this comparatively small expenditure of energy. The bulb is 
starting performance. | s obszured, and when the lamp is burning it has the appearance 

As stated above, the motors are specially suitable for | of a globe of soft, brilliant white light. The excellent light 
lifts and hoiste, but they can be equally well used in other ' distribution in all useful directions is shown in the accompany- 
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ing diagram. The maximum candle-power is about 58 at an 
angle of 30deg. from the vertical, and an average oandle-power 
of about 55 is well maintained over an angle of 60deg. The 
dotted triangle shows that this peculiar distribution produces а 
practically uniform illumination of great intensity over a circular 
field, whose diameter approximates its distance below the lamp. 
The lamp has been specially designed to give this distribution of 
light, which makes possible efficient illumination from а source 
of light above the line of vlsion—1 method of lighting involving 
the least strain on the eyes. It is, therefore, particularly 
adapted. for ceiling suspension, and is not intended to be 
used on wall brackets or side fixtures. For drawing offices, 
libraries, and similar places, the globes should hang about 4ft. 
or 5ft. above the desks or tables, and for general illumination 
they should ba about 8ft. to 12ft. above the floor, depending 
upon the reflecting power of the walls and ceiling. The 
Meridian lamp is specially adapted for show-window, shop, 
and office lighting, and in general for all kinds of illumina- 
tion where а downward distribution is desirable. To obtain 
the best lighting effect in art galleries the source of light should 
be above and behind the observer. Meridian lamps, either 
singly or in groups, exactly meet the requirements. 


CHESTER TRAMWAYS ACCOUNTS. 


The statement of accounts for the period from April 6, 
1903, to March 25, 1904, shows a total expenditure on 
capital account of upwards of £66,000. Appended are 
abstracts of the revenue account and general balance- 
sheet. 

REVENUE ACCOUNT. 


Dr. Expenditure. £ в. d 
Power expenses—current from Lighting Committee... 1,745 4 8 
Traffic expenses—wages, uniforms, eto 2,296 9 9 
General expenses—salaries, rents, rates, eto es es 900 19 10 
Repairs of permanent way, cars, motors, et 391 11 9 

5,332 6 0 
Balance carried down ................................. tette 3,684 0 11 
£8,916 6 11 

Cr. Income. £ в. d. 
Traffic cash reoeipts . . 8,881 5 6 
e .....................................ее[][у s 5 17 2 
Claims for damage to cara .. 4 12 2 
Advertising on tramway tickets 1119 2 
Bündry recelpla: . КЫЫ 12 12 11 

£8,916 611 
BALANCE-SHEET. 

Dr. Liabilities. £ 8. d. 
Capital account—loans on mortgage, less redeemed ...... 67,191 0 0 
Sund creditore... oos ax eco ees erar 8 499 11 1 
Balance at credit of net revenue account.. . 340 11 2 
Sinking fund acoount, less mortgages redeemed............ 917 14 0 

£68,948 16 3 
i Assets. £ в. d. 
Capital account —amount ехрепаей......................... . 66,097 17 11 
Sundry debtors , 442 11 
Balance due from treasurer ................- 2 . 2,401 2 5 
Cash in hand ——.—ꝗv .... 7 10 0 
T £68,948 16 3 
PERSONAL. 


Mr. M. D. Keith Murray, D.L., has been appointed town clerk of 
Thurso in room of the late Mr. A. Manson. 

At the Rochdale electricity works last week Mr. Fred. Н. Rudd, 
station superintendent, was, on the occasion of his marrisge to Miss 
Aunie Orompton, of Bolton, presented with a beautifal barometer 
mounted in au oak frame suitably inscribed, a case of silver serviette 
rings, a case of pipes, etc. 


APPOINTMENTS VACANT. 


Resident Electrical Engineer, St. Marylebone Borough Council. 
Salary, £600 per annum. Applications by Sept. 5. See advertisement. 

Engiueer-in-Charge, Scuthport Corporation. Commencing salary, 
£2. bs. per week. Applications by Aug. 22. See advertisement. 

Engineer with good knowledge of mechanical and electrical 
engineering. Salary, 2420 to £600. Apply, G M 93, Messrs. Deacon's, 
154, Leadenhall-street, London. See advertisement. 

Lecturer in Electrical Eagineering in the University of Sydney, 
N.S.W. Salary, £500 per annum. Applications by Sept. 10. 

Jointer, for Weymouth and Melcumbe Electricity Committee, 
salary £2 per week ; also Fitter-Driver, salary 558. per week; and a 
Switchboard Attendant, salary 253. per week. 
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BRITISH STANDARDS FOR ELECTRICAL 
MACHINERY. 


The following is the interim report issued by the Engi- 
neering Standards Committee dealing with electrical 
machinery : 


In publishing the interim report of the Sub-Committee on 
Generators, Motors, and Transformers, it will be as well to 
draw attention to some of the important points which have 
arisen in carrying out the work entrusted to the sub-com- 
mittee by the Electrical Plant Committee. The Sub- 
Committee on Generators, Motors, and Transformers was 
appointed at a meeting of the Electrical Plant Committee 
on Dec. 18, 1902, and confirmed by the main committee 
on Feb. 13, 1903. This interim report was approved by 
the main committee at their meeting on July 26, 1904. 
At the earlier meetings it was decided that no attempt 
should be made to prescribe standard dimensions or shapes 
which might hamper future development in design, but 
to confine the recommendations of the sub-committee to 
such points as would ensure uniformity in nomenclature, 
outputs, and test conditions. The recommendations 
which the committee have arrived at with reference to 
standard pressures, frequencies, outputs, and speeds were 

repared after the views of both users and manufacturers 

ad been very carefully considered. Before standard test 
conditions can be laid down, the safe limit of temperature 
at which electrical machinery can be allowed to work for 
lengthened periods of time has, of course, to be determined. 
A sub-committee under the chairmanship of Dr. Glazebrook 
was, therefore, formed to experimentally investigate this 
matter at the National Physical Laboratory, supplemented 
by tests at the works of those manufacturers who were 
willing to assist. 

The points to be investigated were the following: (1) the 
maximum temperature to which the insulating materials at 
present used in the manufacture of electrical apparatus could 
be exposed for lengthened periods of time without electrical 
or mechanical deterioration; (2) the permissible rise in 
temperature deduced from these experiments ; (3) the rela- 
tion between the mean temperature of any coil obtained 
by measurement of rise in resistance and the maximum 
temperature at the hottest portion of the same coil. 

In addition to these experiments, some of the coils which 
were tested singly at the National Physical Laboratory 
were subjected to a second series of tests when mounted on 
the machines for which they were intended, at the makers’ 
works. The reports of this experimental work are likely 
to be of very great interest and value to the electrical 
industry at large, and the committee hope to publish them 
in full at an early date. It will be of interest to designers 
to note that the experimental work has made sufficient 
progress to indicate with considerable certainty that the 
temperature limits ultimately to be recommended by this 
sub-committee are likely to be more liberal than those laid 
down by either the American or German Electrical Stan- 
dardisation Committees. The experiments have also 
demonstrated that the temperature of the hottest part of 
the coils, taken by thermo junction, is no more than 
25deg. C. in excess of the mean temperature of the coil, 
taken by rise in resistance. е 

The question of settling the standard electrical pressures 
did not meet with as much difficulty as was anticipated, 
Care was taken to select those standard pressures which, 
with the allowable variation of 10 per cent. on either side, 
would enable nearly ай the pressures at present existing to 
be served by the propesed standard machines. "Thess stan- 
dard pressures have now been fixed, and it is hoped that 
in all future work they will be universally adopted by engi- 
neers who are advising power companies, corporations, 
supply companies, and others engaged in the distribution : 
of electrical energy, so that in these cases the permissible 
variations will gradually cease to be necessary. 

The standard frequencies proved to be a debatable matter, 
and after several circular letters had been addressed to and 
replies received from both users and makers, it was deemed 
advisable to convene a conference, во that the matter might 
be thoroughly discussed. This conference was held early 
in January, and the advisability of adopting two or three 
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standard frequencies was fully considered, especially from 
the point of view of the future developments in power 
schemes. Strong evidence was brought forward in favour 
of standardising one frequency only, and the sub-committee 
after due consideration decided to recommend 50 periods 
per second as the standard frequency, placing 25 periods 
per eccond in a secondary category. 

The question of recommending standard lists of motor 
speeds, which appeared so desirable from the users’ point of 
view, was found to be an extremely difficult one. The sub- 
committee felt that they could not materially assiet manu- 
facturers in reducing the number of patterns to be kept in 
stock, if a greater number of speeds were retained than 
those recommended in the standard lists. Happily, one 
list of speeds—namely, that for prime movers—was prac- 
tically fixed for the committee by the conditions of the 
frequency and the number of the poles in the alternators, 
80 that the committee decided to put forward this one list 
of speeds for the whole of the direct-coupled machinery of 
both classes. | 

The Sub-Committee on Generators, Motors, and Trans- 
formers are indebted to the Transformer Sub-Committee 
for the recommendations with reference to alternating- 
current generators. They have still under consideration 
the very important subjects of the standardisation of 
transformers, test conditions, and permissible variations 
from the adopted standards, and the complete report 
cannot be published until such time as these investigations 
are concluded. The committee, however, feel that the 
interests of the electrical profession will best be served by 
the early publication of a portion of the information which 
will ultimately be embodied in the report when complete. 

(Signed) R. E. B. CROMPTON, 
Chairman of Sub-Committee on Generators, 
Motors, and Transformers 


We have previously published the names of the experts 
forming this sub-committee, on which the Admiralty, the 
War Office, the Crown Agents for the Colonies, the National 


Physical Laboratory, and the Electrical Engineering Plant 
Manufacturers’ Association were specially represented. 


PRESSURES AND FREQUENCIES. 
The following are the resolutions with reference to British 
standard pressures and frequencies : 

1. Resolved that the standard low pressures for direct and 
alternating current work, measured at the terminals of 
the consumer, be 

110, 220, 440, 500 volts. 

Though not included in the above standard pressures, 
580 volts shall be considered as the recognised pressure 
to be maintained between the principal conductors in а 
three-phase system with neutral wire, the pressure then 
being 220 volts between the three conductors and the 
neutral. 

2. Resolved that the standard high pressures for alter- 


nating-current work, measured at the terminals of the 
generator, be 
2,200, 5,500, 6,600, 11,000 volte. 


3. Resolved that the standard primary pressures for alter- 
nating - current transformer work, measured at the 
primary terminals of the transformer, be 

2,000, 8,000, 6,000, 10, 000 volts. 

а. Resolved that the standard secondary pressures for 
alternating- current transformer work, measured at the 
secondary terminals of the transformer, be 

115, 230, 460, 525 volte at no load. 

5. Resolved that the standard direct-current pressure for 
tramway work, measured at the terminals of the motor, 
be 


500 volta. 

6. Resolved that the standard frequency for alternating- 

current work be 
50 periods per second. 

But where the ciroumstances of the case demand a lower 
frequency, & standard of 25 periods per second shall 
be adopted. N.B.—The above standard pressures 
are subject to a permissible variation of 10 per cent, 
on either side, as explained in the introduction. 
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RATING OF GENERATORS AND MOTORS. 
(Except for Traction Motors.) 
1. Two ratings shall be recognised by the British Engi- 


neering Standards Committee: (a) continuous working; 
(b) intermittent working. (a) The output of generators 
and motors for continuous working sball be defined as the 
output at which they can work continuously for siz hours 
and conform to the prescribed teste; (b) the output of 
motors for intermittent working sball be defined as the 
oe at which they can work for one hour and conform 
to tne 
machines above 250 kw. is stiil under consideration. 


prescribed tests. N. B.— The duration of test for 


2. Every generator and motor shall carry in a con- 


spicuous position а name plate, giving the output and other 
particulars enumerated below. In the absence of any atate- 
ment to the contrary, the output given sball always be 
understood to mean the output for continuous working 


under Rating (a). Name plates for machines under Class (5) 


sball bear the word intermittent.” 


3. The output and full load speed marked on the name 
plate shall be those taken when the machine is at its normal 
working temperature, as determined at the Ару e test 
гоп: referred to above. | ср 

4. All generators shall have their outputs stated in kilo- 
watts. All motors shall have their outputs stated: in brake 
horse-power. d 

5. The following information shall be given on;the name 
plates : | 


Generators, ; 
Direct current Kw. Volts. Amps. RP. M. 
n {кыы Ме i Amps. Power factor. 
ternating current. | : olte. 
yere кый j Frequency. — R. P. M. 
Motors, 
D.C. (contiauous working) B.H.P. Volts. R.P.M. 
D.C. (intermittent working) B. H. P. Volts. R.P.M. 
(Iatermittent). 
[ А.С. (continuous workiog) B.H.P. Volts. R.P.M. 
: Frequency. Power factor. 
B.H.P. olts. R. P. M. 


{29 (intermittent working) 
(Inte: mittent). Fiequency. Power factor. 
The above applies to combined machines, such as motor 
generators, boosters, rotary converters, which shall have 
name plates giving information applying both to input and 
output. 
DiRECT-CURRENT GENERATORS. 

6. The list numbers represent the kilowatts which tbe 
machine can work at when continuously as a generator. 
List numbers and speeds of direct-current generators (up to 
100 kw.): 


А Stauderd 1 
List. Revs per Liat. Revs. per 
motor | otor : 

No. mio. | No. daroa. min. 

„ {ЖЕЛ 1,075 | 52 _......... 40 ......... 750 
жае „ Ud woseis | 40 ...... 50 ......... 615 

1@< Poo 18585 onre 900 , 60 15 _......... 625 

10. ios 20 ......... 850 | 90 ......... 100 ......... 515 

224 ꝗ 50 ......... 100 — 23 2 500 


British standard generators of 100 kw. and above, whether 
for direct or alternating current work, shall conform to the 
following list of sizes and speeds recommended for gene? 
rators to be directly coupled to steam or gas engines: 


Revolutions per minute 


Kw. Slow. edium. High 
10 не 250. аны 500 
0 P 200. -iarsi 428 
200 at . 200 T8 375 
00 EST 20 сенао 375 
300 „ ОІД. генен 575 
400 ............ R 214 uon 515 
500 „ II 300 
750 88 188 ues 250 

1.00 ӨЗ назыны» 1898 250 


N. B.— The slow speeds in the above table are tentative. 


ALTERNATING-CURRENT GENERATORS, 


7. British standard alternators of any type, in addition 
to the requirements laid down in previous clauses, in 
so far as the latter apply, shall conform to the following 
regulations: (а) They shall give an E.M.F. curve which, 
under all working conditions, shall be as nearly as possible 
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& sine wave. (b) For exciting the field magnets the standard 
pressures shall be: 


* 65, 110, or 220 volts. 


(c) The term “alternator” shall not include an “ exciter.” 
The latter, when necessary, shall be separately specified and 
subject to the regulations for standard direct-current gene- 
rators. (d) The regulation of an alternator shall be defined 
as the difference between the rated full-load pressure and 
the noload pressure with the same speed and exoitation. 
This difference expressed as а percentage of the rated 
fullload pressure shall be termed the percenta 
"pressure rise" of the alternator. (e) They shall not 
have a greater percentage pressure rise than 6 per 
cent. on a non-inductive load and 20 per cent. on an 
inductive load, the latter being here considered as one 
having a power factor of 0°8. is pressure rise may be 
tested on a non-inductive or inductive load according to 
the requirements of the specification. The figures in (B) 
and (D) shall not apply to compounded alternators. 


MOTORS. 


8. All motors for the purposes of tests shall be rated 
under the following classes ш) open ; (2) protected ; (3) 
ventilated ; (4) totally enclosed. (1) and (4) require no 
definition. (2) A protected motor is defined as a motor in 
which the armature, field coils, and other live parts are 
protected mechanically from accidental or careless contact, 
во as not to materially interfere with ventilation. (3) A 
ventilated motor is defined as a motor in which, while 
ventilation is provided for, access to the armature, field 
coils, and other live parte is only to be obtained by opening 
а door in, or removing а portion of, the enclosing case. 
N.B.—An alternating-current motor (Class 3), in which 
the slip-rings are outside the protection, shall be con- 
sidered as coming under Class (2). ! 


Lisrs or Morons. 


9. The list numbers represents the brake horse- power 
which the machine can work at when running continuously 
аз а motor, at the standard pressure of 220 volts, up to 
and including two, (2) brake horse-power, and above that 
size at the standard pressure of 440 volts. 

10. The following are the list numbers of British 
standard sizes of motors: list numbers (direct-current), 
4, $, 1, 2, 3, 5, 74, 10, 15, 20, 30, 40, 50, 75, 100; liat 
numbers (single-phase), 50 ~~, 1, 2, 3, 5, 74, 73А, 10, 
10А, 15, 20. 25; list numbers (two and three phase), 
50 ~~, 1, 2, 3, 5, 74, 72А, 10, 10А, 15, 20, 25, 30, 40, 50, 
50A, 75, 100. 

.11. List numbers and speeds of motors (up to brake 
horse-power). 
Direct. Current Motors. 


R. P. M. 


; ; R. P. M. . R. P.M. 
List No. ғо] лова, List No. t full load. List No. it full load. 
1: wis 1,600 eoi 1,000 30 750 
ЁС esse 1,400 ЖЕГУ 1,000 40 ^ 100 
1... 1, 400 . 900 50 650 
a. auus 1,100 15 ее 850 75 access 600 
5 ...... 1,100 20 800 100 ...... 550 
Alternating-Current Induction Moters. 
Single-phase, 50 ~~. 
А R. P. M. i R.P.M. . R. P. M. 
List No. at no load. List No at no load. List No. at no load. 
1 ...... 1,500 ТЕ: uu 1,500 15 au 1,000 
2 „ 1,500 714 1, 000 20 ..... 1,000 
S 2 1,500 JO 1 25 4 150 
6 .... 1,500 10A ...... 1, 
Two and three phase, 50 ~~. 
; R.P.M. ; R. P. M. |;. R. P. M. 
List No. at no load. List No. апо load. List No. ау по load. 
1 .... 1,500 10 1.500 40 ...... 150 
2 ...— 1,500 104 ..... 1,000 850 750 
5 .„... 1,500 15 xs 1,000 50A ...... 600 = 
Б ... 1,500 20 1, ТӘ еа 600 
71 2. 1,500 25 750 100 ..... 500 
714. 1,000 30 750 


The figures referring to alternating- current motors give 
the no-load or synchronous speeds; allowance should, there- 
fore, be made for a reduction in speed at full load of from 
about 74 per cent. іп the smallest motors to 2 per cent. 
in the largest motors, d 
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LEGAL INTELLIGENCE. 


MANCHESTER TRAMWAYS PURCHASE 


Іа the King’s Bench Division on Monday Mr. Justice Bigham gave 
jadgment in the special case arising out of the arbitration proceedings 
connected with the acquisition by the Manchester tion of the 
Manchester Carriage and Tramways Company's undertaking. A ques- 
tion in the case was whether the Corporation were bound to take the 
depót at Ashton-under-Lyne, and another point was whether the 
Carriage Company had a proper title to the depot. 

Mr. Moulton, Ж.С, for the company, contended that the depot 
was the company's property, and not that of the Oorporation of 
Ashton-under-Lyne. 

His said he thought the Oorporation must take 
the Ashton depdt and its contents, they being suitable for 
the undertaking which had been acquired. Of course, if the 
company were not in a ition to make out their title to 
the property in question, they would not get the money. He 
further thought that the value of the undertaking included not only 
the cost of obtaining parliamentary powers to construct the tramways, 
but also the cost of the powers to maintain and work it, this being 
properly part of the coet of construction. But the cost of the com- 
peny's opposition to private Bills in Parliament which threatened to 
interfere with the working of the undertaking, ascertained by the 
arbitrator to be $120, ought not, he thought, to be paid by the Cor- 
poration to the company, as it could not be regarded as part of the cost 
of construction. Judgment must be entered for the company for 
£15,970, £8,750, and £3,107—the Oorporation to pay the company’s 
costs of the proceedings before his lordship. 


THE EMPLOYERS’ LIABILITY ACT. 


In the City of London Court on Tuesday, before his Honour Judge 
Lumley Smith and а special jury, Charles Howard, of 39, Holmby- 
street, Albany-road, Camberwell, S. E., claimed £200 from the Eleo- 
trical Engineering and Maintenance сюрю Ие 5, Eastchea 
for injuries sustained while in their employ. Mr. O'Connor was cou 
for plaintiff and Mr. Shakespear for defendant. The action was brought 
under the Act of 1880. In May last wires were being put up at Snares- 
brook, in Esser, and plaintiff alleged that there was negligence on the 
part of the defendant company in not providing proper ladders, and 
on the part of their foreman in not seeing that а ladder which was 
borrowed from Holly it was iu good condition. It was a 5 
ladder, and when plaintiff went to raise it with the help of another 
man named Robinson, the top came down and broke his arm and 
caused other injuries to his hand. This was because the locks did not 
act. Defendants’ foreman said Howard had no authority to use the 
particular ladder, and he could have got one from the "o where 
they had borrowed them from before. itnesses were called on both 
sides, and in the end the jury found for plaintiff for £55. 


PURLOINING “ENERGY.” 


At Maidstone Police Oourt last week Mary Sims was charged with 
stealing electric current. Prisoner pleaded not guilty. 

Mr. Herbert Monokton, who prosecated on behalf of the Town 
Oouncil, stated that the house in which the prisoner lived had ben 
wired by the owner, but there was no connection. Suepicion was 
arosed by the fact that the electric light was seen burning there at 
night. On examination of the premises it wa: found that the seal of 
the wire had been broken and а connection made. 

Mr. Hoadley, chief engineer of the electricity department, stated 
that 82, Boxley-road was wired. He examined the wiring on Friday, 
and found а temporary connection had been made between the 
house wiring and the main cut-outs of the Corporation. The cut-outs 
were unsealed, fuses had been inserted, and the supply was connected 
throaghout the house. He tried several of the lights, and proved 
that the whole of the wiring was on. No meter was attached. He 
estimated the amount of electricity consumed at 7s. to 10s. No 
notice that the light was being used had been received at the elec- 
tricity works. 

Other evidence having been tendered on behalf of the Oouncil, the 
prisoner made a statement to the effect that the connection was made 
when she took the house seven weeks ago. 

The Bench imposed a fine of 40в,, or one month’s imprisonment. 


COMPANIES’ MEETINGS. AND REPORTS 


CENTRAL LONDON RAILWAY. 


The eighteenth ordinary general meeting of this Company was held 
at the Holborn Restaurant on the 3rd inst., under the chairmanship of 
Sir Henry Oakley. Particulars of the report were given in our last 
week's issue. | 

The Chairman, in moving the adoption of the report, said the 
half-year had been very uneventful. Happily, they had had no serious 
trouble, hardly a mischance, and the business had gone on with 
undeviating regularity, and with satisfactory result in the way of 
profit. The sum of £5,800 had been spent on equipping and 
strengthening the line, and the new motorcars had cost £7,200, that 
being almost the completion of the order for the 68 of these cars. 
They did not anticipate any large capital expenditure of any descrip. 
tion, and the completion of the few things they had in hand would (A 
met by £20,000 or £30,000, and that would leave them with £200,000 
or £500,000 unspent and practically unraised. They were beginning 
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to see the end of the expenditure unless the line was extended, and 
they had а subetantial sum in hand to meet any emergency. It 
was considered desirable to keep a substantial balance available, as the 
Royal Commission on London Traffic had not yet reported, and until 
the Board knew whether the views or recommendations or suggestions 
in that report would involve 5 on the part of the Company, 
it was thought well to keep in hand as much аз possible, so that they 
ш be able to deal efficiently with any recommendation which might 
8 


Lord Rathmore seconded the motion. 

In reply to a question, the Chairman said they carried anybody— 
peer or peasant—for the double journey at single fare up to 7.50 in 
the morning—it was a sort of reward for getting up early. They did 
not believe they made a loes on the workmen’s fares, but it was very 
difficult to seperate the two classes of fares. 

The motion was carried unanimously, and the dividend at the rate 
of 4 per cent. per annum on the undivided ordinary and preferred 
ordinary stock was duly carried. 


CROMPTON AND CO. 


The sixteenth annual general meeting of the above Company was 
held on Tuesday at Salisbury House, Mr. J. Trotter (chairman of the 
Company) presiding. 

In Moving the adoption of the report (particulars of which we 
pablished last week), the Chairman stated that the results of the 
Msn working had beeu disappointing. The results at the end of the 

ped bir) did not justify ipis in Poma dung any dividend, and 
at the end of the year it was found that they merely enough to 
admit of the payment of 24 percent. In the тон year’s report 
the directors indicated that they were hopeful of the bad times having 
been , and that better times were in store, Their reasons for 
believing that they were likely to do better during the past year were 
founded on the fact that they taken steps to obtain the very best 
technical advice, both at home and abroad, and had for а long time 
been overhauling their designs, with a view to 3 and improv- 
ing the output of their machines. Every step they had taken to 
cheapen prices, however, had been nullified by а steady drop in the 
market value of the regular goods made by the electric manufacturers 
during the year, which, he regretted to say, steadily continued. They 
had, however, endeavoured as far as possible to put their house in 
order. The Chairman then alluded in more optimistic terms to the 
Electric Supply Oorporstion, which they had launched, and which was 

g to execute a number of large orders. In conclusion, he 
referred to the special department that had been established for watch- 
ing over the sales of the Company. That department had, he con- 
sidered, already justified its existence, and he predicted that the good 
work it accomplished in bringing the Oompany into closer contact 
me London buyers would be of material benefit in the conduot of the 


usiness, 
The report was adopted without discussion. 


CONSOLIDATED ELECTRICAL. 


The second ordinary general meeting of this Company was held on 
Tuesday at River Plate House, London, under the chairmanship of 
Mr. Herbert Allen. ` 

The Chairman, in moving the adoption of the report (particulars of 
which we published last week), stated that he could not say anythin 
definite about the future, as at present the business was so poor, an 
they experienced great difficulty in obtaining orders. Their factory at 
Canonbury was now in a thoroughly efficient condition, and if it could 
be made to pay it would be continued ; if not, the factory would have 
to stop. They could not continue their manufacturing branch unless 
there was a revival in trade. 

The report was adopted. 


GREAT NORTHERN AND CITY RAILWAY. 


The report of this Company to June 30 last states that the receipts 
for the 19 weeks and five days during which the railway had been 
opened, up to and including June 30, amounted to £19,354. The 
number ot passengers carried during the above period, excluding 
eeason-ticket holders, was 2,711,152. The number of season tickets in 
use at June 30, 1904, was 758. The working of the railway has been 
in ser way satisfactory, but the traffic receipts are, so far, dis- 
eppointing, owing almost entirely to the fact that the negotiations with 

e Great Northern Railway for interchange of through booking 
facilities have not as yet been completed, and the returns, therefore, 
show practically no traffic, either in ordinary or season tickets, to or 
from Great Northern suburban stations. e receipts from local 
traffic are steadily increasing, and when the arrangements with the 
Great Northern Railway Compsny are completed, which itis hoped will 
be veryshortly, the revenue will certainly show a more satisfactory result. 
The station at ars neal was not opened to the public until June 28 
last. As was anticipated, it has already been productive of a con- 
siderable inorease of traffic, although the lifts are not yet working. 
While the line is carrying a purely local traffic, it has already 
attained to a number of passengers, allowing for a complete 
half-year, larger than that carried by the City and South London 
Railway, over an equal length of line, atthe end of nine years’ working. 
Although the successful development of the traffic may take somewhat 
longer than was anticipated, the contractors are sanguine that the 
ultimate results of the railway will fully justify its construction, and 
in this view the Board concur. The ment for working the railway 
by the contractors, for three years from its opening, provides that 
£. Pearson and Son, Limited, shall retain, in respect of such working, 
65 per cent. of the gross receipts from all sources, and that the remain- 
ing 55 per. dent. shall belong and be paid over to the Company. The 


contractors have guaranteed, while they so work the railway, a minimum 
interest of 4 per cent. perannum on the '' A " shares if the net receipts 
paid over to the Company be insufficient : and also a minimum interest 
of д per cent. per annum on certain '' B" shares, Warrants for interest 
will ted on Aug. 15 to the proprietors entitled to the benefit of 


the said guarantee. 


GREAT NORTHERN, PICCADILLY, AND BROMPTON 
RAILWAY. 


The half-yearly general meeting was held at Hamilton House, 
Victoria-embankment, Sir Henry Fowler, M.P., presiding. 

The report etated that the capital expenditure for the six monthe 
ended June 30 last amounted to £717,190, and that the estimate for 
the current half-year was £900,000. The rent due from the Under- 
ground Electric Railways Compeny of Londop, Limited, uuder the 
terms of the agreement for lease, dated Jan. 13, 1903, up to the close 
of the period under review, permitted of a dividend at the rate of 4 
cent. per annum, which the Board recommended to be paid. e 
progress of the works had been most satisfactory. With one exoep- 
tion all the station sites were in the possession of the contractors. 
With regard to the Holborn-to-Fins Park section, the engineer 
(Mr. А. Ross) reported that at Finsbury Park Station the whole of the 
shafts, tunnels, and passages were completed ready for the hoiste, per- 
manent way, and electrical appliances. At the King's Cross Station 
the two shafts, the station tunnels, and the eg were comp 
and at the Holborn Station the two shafts were sunk to the full depth, 
and tunnelling was being proceeded with from these in a northerly 
direction. Possession had not yet been obtained of the site of the 
Strand Station. Since the commencement of the works good p 
had been made generally, and out of an aggregato length of runnin 
and station tunnels to constructed of 12, lineal yards, 10,37 
had been driven and lined with cast iron. 

Lord Farrer scoonded the motion for the adoption of the report, 
which was carried. | 


CHLORIDE ELECTRICAL STORAGE. 


The report tor the year ending June 30 shows а trading profit of 
£17,510. 9з. Id. After deducting directors’ and auditors’ fees (to 
June, 1903), debenture interest, depreciation, provision for bad debts, 
and interim dividend on preference shares, tho available balance for the 
year is £6,073. 148. Ad., to which must be added £7,312. 9s. brought 
forward from last year, making a disposable balance of £12,386. дв. 4d. 
yment of a dividend of 6 cent. on the 

псів! year, less interim dividend already 
cent. on the ordinary shares, free of 

g to £4,520, and to carry forward the 


The directors propose the 
preference shares for the 
paid, and a dividend of 8 
income tax, together amoun 
balance, £7,866. 3s, Ad. 


NEW COMPANIES REGISTERED. 


Weldrivet Boiler and Motor Company, Limited (81,004).— 
Ospital, £12,000. Objects: to acquire the business lately carried on 
by the ATA Boiler and Engineering Company, Limited, at Ovenden, 
near Halifax, and to carry on the business of mechanical, electrical, 
and hydraulic engineers, etc. Registered office: Empire Works, 
Holmfield, Halifax. 


Morris Hawkins Electrical Company, 


Imperial Engineering Supplies Company, Limited,—Capital, 
£1,600. Object: to carry оп the business of suppliers of electrical 
and engineering fittings and accessories, electric light and power con- 
tractors, electrical and mecbanical engineers, electricians, etc. 

German Laundry Company, Limited. — Capital, £2,000. 
Object: to acquire the undertaking and assets of the Electric 
Laundry Company, Limited (incprporated in 1898, now in ашдан), 
Registered office: 16-26, Rosemont-road, Finchle N.W. 


y-road, 
Liens Registered. 
Electric Supply Corporation, Limited.—A trust deed, dated 
July 18, 1904, to secure £50,000 debenture stock, has been registered. 


Property charged: the com 's undertaking and r t 
and future, including unoalled capital. Trustees C. F к 
Kenley, and J. G. B. Stone, Drapers’-gardens, Е.О, · 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


cmt 


I —The Electric Lighting Oommittee will shortly advertise 
for tenders for addition of boiler. 

Pennas de San Pedro (Spain). —The Municipality require tenders: 
for electric Jighting for 20 years. Tenders by Aug. 26. 

Paris.—The Posts and Telegraph Department, 125, Rue de Grenelle,. 
require tenders for paper-insulated cab!es (11 lots) by Aug. 15. 

Brasil. —The Municipality of Porto Alegro require tenders for ereo- 
tion, eto., of a generating station for electric lighting and tramway 
purposes by Aug. 15. 

Plymouth.—Tenders are invited for electric light installation at the 
technical school, Plymouth, for the Plymouth Education Authority. 
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Tencers to Mr. E. Chandler Cook, secretary, 18, Prinoess- square, 
Plymouth, by 12 noon on Aug. 15. 


Dublin.— The Lighting Committee of the Corporation of the City 
of Dublin are prepared to receive tenders for the supply. of 600 alter- 
nating-current meters, single-phase and three-phase, Tenders to the 
rere a Lighting Committee, 3, Cork-hill, Dublin, by 12 noon on 

ug. 23. 

Hove (Sussex).—Tenders are invited for the supply, delivery, and 
laying, in the parish of Aldrington, of low-tension vuicanised-bitumen, 
dialite, or leadlees paper cables, conduits, boxes, metera, etc. Tenders 
by Aug. 30. See advertisement. 


Plymouth.— The Corporation invite tenders for (25) steam alter- 
nator, etc.; (26) Lancashire boilers, with mechanical stokers ; steam, 
exhaust, and other piriog ; ejector, condenser, valves, etc. Specifica- 
tions, etc., may be obtained from the Borough Electrical Engineer. 
Tenders by Avg 15. 

Madrid.—The Directorate-General of Administration ('' Ministerio 
de Ja Gobernación") require tenders for the supply and upkeep for 
three years of continuous-current arc lampe, with a minimum of 64 
lamp-posts. The total upset price is about £7,762. Lozal representa- 
tion is necessary. Tenders by Aug. 24. 

London, 8.W.—The Lonion County Council invite tenders for the 
minufaotu:e, delivery, and erection of three electric car traversers at 
certain of the Council's tramway depots in the South of London. 
Specification. etc., may be obtained at the Coonty Hull, epring- 
girdens, S. W. Tenders by 10 a.m. on Oct. 4. 

‘Penang.—The Municipal Oouncil of George Town, Penang, invite 
tenders for the supply and delivery of tramcars, complete with motors, 
controllers, trolleys, etc. Specification, etc., ou be obtained at the 
offices of Messrs, Preece and Cardew, 8, Queen Anne's-gate, West- 
minster, S. W. Tenders to Mr. R. M. Ohristie, 4, East Indis-avenue, 
London, E. O., by 12 noon on Aug. 24. 

Leeds.—The Corporation invite tenders for the supply. of two 
1,000-kw. turbo-alternators, with condensers, exciters, and high and 
low tension switchgesr for same. Forms of tender, etc., can be 
obtained from Mr. J. B. Hamilton, general manager, Standard. 
buildings, City-square, Leeds. Tenders to the Town Clerk by 
10 a.m. on Aug. 15. 

Perth.—The Corporation invite tonders for the construction and 
equipment of about 43 miles of route length of tramways, constructed 
ae single line with passing placee—viz.: (1) permanent way and paving, 
including copper bonding; (2) overhead equipment ; (3) cables, ducts, 
etc. ; (4) cars and equipments ; (5) car depót building. Specifications, 
etc., can be obtained from the Town Clerk. Tenders before noon on 
Aug. 16. 

Greenwich. —The London County Council invi'e tenders for the 
manufacture, delivery, and erection at the tramways electricity gene- 
ratiog étation at Greenwich of the following plant: two 24in. centri- 
fagal pumps and motors, one Jin. centrifugal pump and motor, two 
Вір. by Sip. three-throw air-pumps and motore, оре Jin. artesian well 
pump, fixed and rotary strainers, etc. Specifications, etc., may be 
obtained at the Oounty Hall, Spring-gardens, S. W. Tenders by 
10 a.m. on Oct. 4. 

Manchester.—The Directors of the Manchester Dock and Ware- 
house Extension Company, Limited, invite tenders for the wiring (for 
power and light) and electric lighting of five transit sheds (now in 
course of erection) on the southerly side of dock No. 9, in the county 
borough of Salford. Specification, etc., can be obtained at the office 
of Mr. W. Н. Hunter, chief engineer to the Manchester Ship Oanal 
Oompany, 41, Spring-gardens, Manchester. Tenders to Mr. F. A. 
Eyre, secretary, Manchester Ship Canal Company, 41, Spring-gardens, 
Manchester, by 10 a.m. on Aug. 30. 

‘Australian Commonwealth.—Tenders wil be received at the 
office of the Deputy Postmaster-General, Hobart (Tasmania), until 
noon on Sept. 30, 1904, for the supply and delivery at the General 
Post Office, Hobart, of one multiple metallic branching switchboard. 
Specifications may be seen at, and tender forms and conditions 
obtained from, the General Post Offices st Hobart, Melbourne, Sydney, 
Adelaide, Brisbane, and Perth. Tenders should be endorsed Tender 
for Switchboard,” and addressed to the Deputy Postmaster-General, 
Hobart. Tenders may be deposited in the tender-box at the General 
Post Otfice, Hobart, or, if sent by post, must be prepaid and registered. 
Tenderers must state the name of the country in which the switch- 
board will be manufactured. 


RESULTS OF TENDERS. 


Hammersmith.—The tender of Davey, Paxman, and Co., for the 
supply of Eoonomic boilers with combined superheaters, for the sum of 
£4,899, hss been accepted. 

‘Accumulators.—The A. B. P. Accumulator Company, Limited. 
Stockton-on-Tees. терот an order for 250 cells of their standard 
S4-11 plate type for shipment to Calcutta. 

Alford. —The Urban D.stiict Council have accepted the tender of 
the Alford Gas Company, at £184, or £2 per lamp—discount 33 per 
oent. —for lighting the town with gas or other light. 

Southwicok.—The Electricity Committee have accepted the offer of 
the British Westinghouse Company to construct a switchboard gallery 
at the Southwick power station for the sum of £1,291. 

"Rochdale. —The Electricity Oommittee have accepted the tender of 
W. A. Petere and Sons, Townhead, Rochdale, for erection of the build- 
ings in connestion with the extension of the engine-room. 

Rotherham. —The Corporation have accepted the following tenders: 
Callender's Cable and Construction Oompany, London, cables ; Reason 
Manufacturing Oompany, Brighton, 24, 5, and 10 amp. meters ; Elec- 
trical Company, London, 10, 20, 30, and 50 amp. meters. 

Bitumen.—Mesers. Rowland Carr and Co. inform us thet the 
order for bitumen,. both for Portsmouth and Pembroke Government 


Dockyards, have been placed with them through Messrs. Johnson 
and Phillips. 

Walsall.—The Electricity Committee have recommended the Town 
Council to accept the tender of Baboock and Wilcox for supplying one 
of their water-tube boilers, with fittings, for the sum of £1,000. 

Mond-Ges Plant. —Mesers. John Brown and Oo., shipbuilders, of 
Olydebenk, N.B., have placed an order with the Power 
tion, Limited, 39, Victoria-street, London, S. W., for a complete d- 
gas plant of 4,000 h.p. for generating electricity for general use in 
their shope. 

Penrith (Cumberiand).—The Urban District Council have accepted 
the following tenders for (Section A) two oil or gas engines and dynsmos ; 
(В) switchboard and boosters; (О) ише аш; (D) mains: 
Lancashire Dynamo and Motor Oompany, chester, dynamos, gas 
engines, and gas suction plant; Kelvin and Jas. White, Limited 
Glasgow, switchboard and boosters; Pfluger Accumulator Works, 
Tandon, storage battery ; British Insulated and Helsby Oables, Limited, 
Prescot, Lancashire, cables. 

Finchley.— The Urban District Oouncil have received the followi 
tenders for the supply and fixing of brackets and all necessary 
for adapting light railway centre poles in the Great North-road as 
columns for incandescent street-lighting by elestricity : 


W. T. Skelding and Oo. (accepted £585 12 6 
Н. Black well соне аны К эни ЫК §86 12 1 
Improved Electric Glow Lamp Oompany .................... 596 18 3 
Reason Manufacturing Company .......................... ...... 6566 7 0 


Fulham.—The Council have received the following tenders for two 


boilers capable of 14,0001b. per hour at the electricity works: 

Stirling Boiler Oompany, Motherwell, N. B. (accepted) £2,600 
Babcock and Wilcox, Renfrew, №. В. B33. 2,680 
Richardsons, Westgarth, and Co., West Hartlepool............... 2,966 
R. Hornsby and Sons, ОгапїһҺап...................................... 2,973 
В. R. Rowland and Oo., Redditch .............................. .. 2,996 
Stirling Company (American), Manchester . . 5,591 
The Oouncil have also accepted tenders for the supply of coal as 


follows: Firmston and Co., Putney, 2,000 tons of Shirebrook double- 
screened nuts at 128. 6d. per ton; Oarrington, Sells, Dale, and Oo., 
1,000 tons of Orynant" Welsh nuts at 14s. 9d. per ton, and 1,000 
tons of Albert nuts at 11s. 11d. per ton. 

BristolL—The Electrical Committee have received the following 
tendere: 

Н.Т. switch 
York-street, 


.—Siemens Bros. and Co., Limited, York-mansion, 
estminster (accepted). Also tendered : British Thomson- 
Houston Company, Limited, by ; Dick, Kerr, and Co., Limited, 
Abchurch-yard, Oannon-street, E.O.; Ferranti Limited, Hollinwood, 
Lancashire; Johnson and Phillips, Old Oharltor, Kent; Oowans 
Limited, Springfield-lane, Salford, Manchester; British Westinghouse 
Company, Limited, Norfolk-street, Strand, London, W. O.; Kelvin 
and James White, Glasgow. 

Water-tube boilers.— Babcock and Wiloox, Limited, 30, Farringdon- 
street, London, E C. (accepted). Also tendered: Stirling Boiler Oom- 
pany, Limited, Flemington, Motherwell ; B. R. Rowland and Oo., 

imited, Climax Works, Reddish, near Stockport ; Edwin Danks and 
Oo., Limited, Oldbury, near Birmingham. 

Two 1,000-kw. three-phase extra high-tension tarbo-alternators.— 
Willans and Robinson, Limited, Victoria Works, Rugby; Dick, 
Kerr, and Oo., Limited (accepted). Also tendered : Siemens Bros. 
and Oo., Limited; British omson-Houston Company, Lim ted; 
Richardsons, Westgarth, and Co., Limited, Hartlepool Engine 
Works, Hartlepool ; British Westinghouse Oompany, Limited ; 
Brush Electrical Oompany, Limited, Falcon Works, Loughborough ; 
О; A. Parsons and Co., Heaton Works, Newoastle-on-Tyne; Bruce 
Peebles and Oo., East Pilton, Edinburgh ; Mather and Platt, Limited, 
Salford Ironworks, Manchester. 

Two 500-kw. induction-type motor-generators.—Brace Peebles and 
Oo., Limited (accepted). Also tendered: Vickers. Sons, and Maxim, 
Limited. River Don Works, Sheffield; International Electric Com- 
pany, Clua House, Surrey-street, Strand, W.C.; Electric Construction 
Company, Bushbury, Wolverhampton; Siemens Bros. and Oo., 
Limited; Richardsons, Westgarth, and Co., Limited; General Electric 
Company, Limited, 71, Queen Victoria-street, E.C.; Orompton and 
Co, Limited, Salisbury House, London-wall, E. C.; Electrice) Com- 
pany. Limited, 121-125, Oharing Cross-road, W. O.; Dick, Kerr, and 
Co., Limited ; Brush Electrical Company, Limited ; British Thomeon- 
Houston Company, Limited; Mather and Platt, Limited; British 
Westinghouse Company, Limited; Phosnix Dynamo Manufacturing 
Company, Limited, Thornbury Works, Bradford. 

E.H.T. cables.—Siemens Bros. and Oo., Limited (accepted). Also 
tendered: British Insulated Wire Company, Limited, Prescot ; 
Western Electric Company, North Woolwich, London; W. F. 
Dennis and Co., Limited, 49, Queen Victoria-street, London, E. O.; 
Callenders, Limited, London; St. Helens Cable Oompany, Limited, 
Warrington; W. T. Glover and Oo., Limited, Trafford Park, Man- 
chester ; W. and T. Henley’s, London. 

E.H.T. transformers. — British Electric Transformer Company, 
Limited, Hayes, Middlesex (accepted). Also tendered: British 
Thomson-Houston Company; International Electric Company; 
Johnson and Phillips; Ferranti Limited; Electrical Construction 
Company ; British Westinghouse Oompany, Limited ; Orompton and 
Oo., Linited; J. Fowler and Оо. (Leeds) Limited, Steam Plough 
Works, Leeds; Burnand Trausforner Company, Limited, 6 and 8, 
Oxford-street, ent-road, Salford; Dick, Kerr, and Co., Limited; 
Brush Electrical Oompany, Limited; Electrical Company, Limited. 

E.H.T. switchgear.—Siemens Bros, and Oo., Limited (accepted). 
Also tendered: Johnson and Phillips; Ferranti Limited; Oowans 
Limited ; Dick, Kerr, and Co., Limited ; British Thomson-Houston 
com ay! Limited ; British Westinghouse Company, Limited ; Kelvin 
and J. ite, 
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BUSINESS NOTES. 


TRACTION. 


i 5555 Corporation have decided to fix top covers to 
cars, ; 
" Biackpoel — Тһе receipts on Bank Holiday showed an increase of 
£220. 15e. over last year. | 
Ipswich.—It is reported that the Corporation are considering an 
extension of the tramways to Felirstowe. 
Leicester.—The Aylestone section is expected to bs opened at the 
ead of this month or the commencement of next. | 
Middlesbrough, Stocktom, eto., ВШ. This measure has been 
read & third time in the House of Lords and passed. 
Sheffield. — Improvements have been effected in tbe car service by 
abolishing the termini of certain sections and making through routes, 


— The compauy have rommenoed to lay the new tram- 


Hartlepool. 
Fines to а junction with the West Hartlepool lines at the borough. 


boundary. 

Light Railways.—The Board of Trade have confirmed the Wood. 
bridge and Bawdsey and the Bideford, Westward Ho ! and Appledore 
light railway orders. | 

Grimsby.—4A proposal that the Corporation should confer with the 
company in order to secure an extension of the tramway, has been 
referred to committee. 

Rechdale.—A sub-committee has been appointed to enter into 
negotiations with the Heywood Corporation for the construction and 
working of tramways in the latter town. 

Speed Trials.—It is reported that the electric Te а зед trials 
are shortly to be resumed on the Marienfelde-Zozzen track, when it із 
hoped to attain а speed of 150 miles an hour. 

Stepney.—The Borough Oouncil have consented to the London 
Oounty Oouncil using а lin. slot, instead of a jin. slot as in the case 
of the County Oouncil’s southern system, for the tramways to be laid 
in the borongh. gu 

Spezia, (Italy). —The British vice-consul reports that sanction has 
now been obtained from the various authorities ooncerned to the 
project for an electric car service between Spezia and Portovenere, 
tapping all the intermediate suburbs and villages. 


in Germany.—The twenty-fifth anniversary of 


Bleotric Traction 
the introduction of oleotrio traction into Germany by Mesere. Siemens 
апа Halske will shortly be celebrated in Berlin. Up to Ost. 1, 1903, 
therp were some 3,310 miles of rails in use for electric traffic. 


Der 


Arlington. | 
stated that an attempt was being e to have the restriction againat 


tbe use of trailers, which had been imposed ороп a e i by the: 
employed if at any 


Board of Trade, removed, so that they might 
time it were thought desirable. 


' Newport.—It is expected that the laying of the line on Stow- hill 
Some delay has arisen in connec- - 


will be taken in hand in a few days. 
tion with the supply of the stone setis, and the borough engineer 


having reported that the quarry to whom the contract had been 
awarded is not in а position to deliver the material, the contract has 


b.en cancelled. 
Railways for Burma.—When openi 


several places in Lower Burma where short lines would pay remarkably 
well. His Honour said he was considering the advisability of offering 


качап dividends from district funde for such & purpose, as had 
en done in India. | 


Brighton.—At the meeting of the Steyning East Rural Distriot 
Council a letter was read from the Board of Trade in connection with 
the dispute with the Corporation over the tramlines iu Dyke-road, the 
Board statiog that they could not withhold the certificate for the trams 


to run, as they were advised that the line was safe, but such certificate 


would not prejudice any legal question. 

Eiverpool.—As the result of an arrangement between the Oorpora- 
tion and the National Telephone Company, all the wires of the latter 
have been removed from the streets through which the tramway 
overhead wires pass. The only telephone wires which now croes those 
of the tramways are a few Post Office telephone trunk wires, and efforts 
are being made to secure the removal of these. 

*Yarmouth.—4A memorial, signed by tradesmen and residents, was 
presented at the meeting of the Town Council against the extension to 
Queen’s-road, an alternative route being suggested on the ground that 
the one selected would interfere with the fishing industry. The 
Oouncil decided, however, to adhere to the original route, only six 
votes being recorded in favour of the amendment. 

Bary.—The Oorporation have adopted the recommendation of the 
Tramways Committee that an agreement be entered into with the 
Salford Corporation for a through service between Bury and Man- 
ehester, the egreement to be terminable by six months’ notice. The 
negotiations with the Heywood Corporation are in abeyance, no definite 
eommuniostion having been received from the latter. 

Bury.—<At the meeting of the Town Oouncil last week it was 
reported that the section of the tramways to the barracks was almost 
completed. The lines to Whitefield had been opened for traffic, and 
within a fortnight the Salford system would be coupled ap to the Bury 
system. Arrangements for through ruuning between these pla зев 
were expected to be concluded shortly, bat there had been some delay 
im the negotiations with Heywood. 

Burton-Ashby-Swadlinoote.—The Midland Railway Compiny 
have entrusted Messrs. Dick, Kerr, and Co., Limited, with the contract 
to construct rather over 10 miles of light railway linking up Burtoa- 


the Chairmen stated that the company would 
traction. Arrangements were baine rapidly made, and they hoped 
soon to be able to acoommodate the Metropoli 

by having electric traction on the section of the line between Bow and 


—At the last meeting of the Town Oouncil it waa 


the Mandalay 
elestric tramwsyr, the Lieutenant-Governor remarked that there were 


on-Trent, Ashby-de-la-Zoueh, and Swadlincote. The main roads are 
being followed with the exception of a short length, where sleeper 
construction will be used. The work will be carried out to tha draw- 
ings and specifiostions of Messrs. Chas. 
company's engineers. 


H. Gadsby and Co, tbe 


Tilbury and Southend Railway.--At the half-yearly meeting 
soon have electric 


tan and District Railways 


Bark ing. It was expected that eleotrio traction would be ready at 


about the first half of next year, when the Metropolitan and District 
lines would be ready for it. 


Aberdare.— On Monday afternoon an extraordinary general meeting 


of the District Council was held for the purpose of passing the neces- 
sary resolution to enable the Council to promote a Bill зог the con- 
struction of electric tramways, and also to erect a refuse destructor in 


the town. The resolution was carried unanimously. and the olerk.wae 
instructed to take the necessary steps to carry out the resolution of the 
Council. The proposed tramway will rua fiom Trecynon to Aberaman, 
and thence to Owmaman and probably to Aberowmboy. | 

Newoastle.—On Saturday last the Oorporetion trams s'arted 
through running on to the company's linee, Arrangements are being 
made for the company’s dars to run from North Shields into the 
city, as far as Stanhope-street, every 16 minutes, either at the end 
of this week or the beginning of next. The Corporation heving been 
approached by the inhabitants for an extension of fhe tramways to 
Throch ley Park, communicated with the Newburn Urban District 
Oouncil to know whether the latter would give the project their 
sapport: The Urbsn Ooancil decided to write the Co-poraticn for 

etails. 

Gomersal.—At the meeting of the District Council list week a 
letter was read from the British Electrio Traction Company intimating 
their intention of proceeding with the reoovstraction of the Birstull 
and Gom:rsal tramway, under the Spen Valley and Morley Light 
Railwsys Order, 1902, and the Dewsbury, Batley, and Birsta)! Traui- 
ways Aot, 1903, and enclosing drawings showing the position «f the 
tracks and the mode of constrrotion, and asking for the Conncil's 
approval thereto. It was stated that the scheme included an exten - 
sion of the existing line to Qlough Mills. The matter was referred to 
the Highways Committee for consideration. е5 

Chester. —The following are details of the working of the Corpora. 
tion trams from April 6, 1903, to March 25 last, the revenue aocount 
and balanoe-sheet of which sppear іо another column ; length of line, 
double 2 miles 21 chaine, single 19 chains—total, 2 miles 40 chains; 
receipts from psssengers, £8,881; total receipte, £8,916; working 
expenditure, £5,332; зат mileage, 260,785; passengers, 2 602,835 ; 
number of cars available, 12; average revenue per mile, 8:2054..; 
average cost (including interest and sinking fund), 7:892d.; average 
number of cars runpiog daily, 8°7; average fare per passenger, 
1004d.; units of energy used, 239,072 ; ocst of energy (at 13d. per 
unit) per mile, 1:6044. 

Huddersfleld.—The Oorporation tramways report for the year 
ended March 51 last (from wbich, in another column, we extract the 
financial statement) echoes the views of the committee appointed to 
consider the question of depreciation (which were adopted by the 
Corporation), aud which were to the «ffect that, under any circum- 
stances, not less then д per cent. on the total capital outlay shouid 
be set aside annuslly for this purpose. Rigid economy has been 
practiced in the conduct of the undertakiog, and the Tramways 
Committee hope that the public will show а greater appreciation 
of the service, so that the rate-in-aid may ba dispensed with in the 
rear future. The total receipts amounted tu £65,675, against £56,632 
for the preceding 12 months. | 2; 

Lowestoft.—A report was presented at the last meeting of the 
Council giving the statement of accounts for the ended July 21. 
This showed total working expenses of £7,392. 18e., the gross profit 
carried forward to profit and loss ^cconnt being £3,354. 10s. 7d. The 
trafic receipts amouated to £10 377. 15s., ard advertisements brought 
in £319. 138. 7d. The profit and lose account showed sinking fund 
charges, £875. дв. 9d.; interest on loan, £2681. 18е, 10d. The 
amount taken from the borough fund wss £145. The cars carried 
2 309 857 passengers, a number qual to the population «f Lowestoft 
77 times; the mileage run was 280,750; total cost per car mile, 9:161.; 
working cost per саг mile, 6:184.; total revenue per osr mile, 8:978. 


Chesterfield. —A start was made on Tuesday with the work of çon- 
structing the tramway extension. Members of the Tramway Committ: e 
met in an ix formal srt of way to see the work begun. The extensi n 
ie from Storrs-road, Brampton, at the Baslow-road end, and fiom the 
та! кеб place to Whittingvon Moor at the other end of the existing 
line. The length of the whole will be about 34 miles. The British 
Intulated and Helsby Oables, Limited, have the contract for the 
permanent way, amounting to 241.957. The work will be done in 
short lengths во as to occasion as little inconvenience as possible, and 
it is anticipate) that the whole work, which ino:udes the electrification 
of the route, will be finished in three months. Most of the material 
required has already been delivered. | 

King's Norton.—The report of the Tramways Committee states that 
with regard to the extension of tramways to Northfield, they ha ve 
again врргоасћеі the City of Birmingham Tramways Company as to 
the terms upon which the company would work the suggeated extension 
of the tramways to Northfield. They are informed that the company 
are not prepared to consider апу arrangement for the екы of the 
same except on the basis of a 21 years’ lease of the Northfield trem- 
way ; and, in addition, that they would not be willing to accept such 
lease unlees they were granted at the same time а lease for the like 
ig of the Moseley snd King’s Heath routes. The lesse of tramway 

‚ 94 Pebble Mill (road) from the Corporation of Birmingham te the 
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Council has now been executed, and steps are boing taken to obtain the 
approval of the Board of Trade thereto. 


Kirkcaidy.—The accounts of the Corporation tramways fur the 
year ending May 15 show traffic receipta £9,934 and total receipts 
£10,189. Traffic expenses amounted to £3,163; maintenance and 
repairs, £315; rents, rates, taxes, and insurance, £139 ; management 
expenses, £825; and cost of energy, £2,880, while £40 was allocated 
to depreciation. This leaves a surplus of £7,663, from which has to 
be deducted £2,012 for interest, £211 contribution to sinking fund 
cost of Bill), and £259 contribution to sinking fund (cost of works). 

ere remains a net balance of £50, which has been carried forward. 
Details of the year's working are as follows: miles run, 301,779; 
pasangon carried, 2,770,956 ; units of energy (at 12d. per unit), 

,071 ; population last census, 34,063; number of times population 
carried, 815; units of energy per car mile, 1:509; passengers carried 
per mile, 9:1; average tratio receipts per passenger, ‘86d.; total 
operating expenses per car mile, 5 7d.; total cost per car mile, 8°06d. 

Ashton.—The Town Oouncil have confirmed the following recom- 
mendation of the Tramways Oommittee in regard to the negotiations 
with the Joint Tramways Board for Stalybridge, Hyde, Mossley, and 
Dakinfield for inter-running over the various sectione of the lines of 
the two authorities: То accept jd. for each passenger picked up or 
brought into Ashton on all routes, the Oorporation to pay the Board 
the net working expenses at an agreed sum per mile when running in 
Ashton. The Corporation of Ashton to construct the Scotland-street 
line from the county bridge to the Pitt and Nelson Hotel, and bear all 
costs and e in connection therewith. The Board to join up 
their Kiug-street (Dukinfield) lines to the Ashton tramways forthwith. 
The same terms to apply for the power of running into Stalybridge 
and Dukinfield by Ashton as were offered to the Joint Board for 
running into Ashton. Failing acceptance of these terms the matter 
to be submitted to arbitration, the arbitrator to be appointed by an 
independent party.” 


Lancashire and Yorkshire Railway.—Spesking of the electrifics- 
tion of the Liverpool and Southport Railway at the general meeting of 
the company, the Ohairman stated that from the beginning of April ар 
to the present time the number of eleotrio trains run between Liverpoo 
and Southport, and Liverpool and Hall-road, had been gradually 
increased from 25 up to 110 trains per day, and more trains were being 
put on to displace the steam-trains as the machinery was handed over 

y the contractors. The directors hoped that before long the full 
service of trains would bs run. Oonsidering the magnitude of the 
change and the new problems to be faced which had not hitherto been 
dealt with by any other railway company, the initial troubles had not 
been as great as might have been expected, and though there had been 
some delays to trains, the causes of those delays had been tackled one 
by one and elimiaated. The general public had shown its appreciation 
of the more rap'd and more frequent service by travelling in much 
greater numbers ov. г the railway. 


Wolverhamptorz.—Oolonel Von Donop, en behalf of the Board of 
Trade, inspected the re» tramway line from Wolverhampton to Bush- 
bury on Wednesday. A party, including the inspector, Alderman 
Mander (chairman of the Tramway Committee), Alderman Craddock 
(vice-chairman), Mr. Brown (the inventor of the system), Mr. Н. 
Kendrick (assistant town cl. rk), Messrs, Shawfield (electrical engineer), 
Luntley (tramway manager), Beaumont (deputy borough surveyor), and 
several other members and officials of the Corporation, entered a special 
car at Lichfield-street. The car travelled to the terminus without any 
untoward incident, and everything appeared to be satisfactory. Atthe 
bridges near the Great Western Railway works a careful i tion was 
made to note the distance between the passengers’ heads and the struc- 
tures, Here the tall men were much in requisition, but the margin 
was found to be sufficient, even when tall hats were worn. The length 
of the section is 13 miles. The service is expected to be opened 
to-morrow. It is proposed to charge a fare of 15d. A contract has 
been entered into for the construction of the Wednesfield-road exten- 
sion. 

Bradford.—The detailed accounts of the Corporation tramway 
uudertaking for the yesr ended March 31 show that the total receipta 
amounted to £198,457. On the debit side, salaries and wages 
x counted for £44,751; generating costs, £35,675; maintenance of 
cis and buildings, £29,212; maintenance of permanent way, 
£7,719; maintenance of overhead equipment, 85,501; rent, 
»nsaranoe, eto, £7,820; and compensation, eto., £3,762; while 
iuterest and sinking fund absorbed £46,105, the aggregate outgoings 
amounting to £184,037. This leaves a net profit of £13,399, of 
which £10,482 is put to balance of surrender value of unexpired leases 
‘account, while £2,916 is carried to depreciation account. At the 
mesting of the Tramways Committee it was askod that a proper 
belance-sheet should be provided, as distinct from a trading account, 
for the 12 months, and that the capital expenditure on the permanent 
way and the overhead equipment should be shown. The capital 
expenditure on various items since 1902 was also asked for, and it 
was stated tbat this information would be forthcoming at a later 
meeting. d 

Burton-on-Trent.—The borough electrical engineer, Mr. P. J. 
Pringle, has favoured us with a preliminary return of the tramways 
for the first year, which terminsted on the 8th inst.: traffic receipta, 
first eight months, £11,586. 8s. 83. ; last four months, £6,430. 1s. 2d.; 
total for 12 months, £18,C16. 9з, 10d. ; advertising, £308. 7s. 6d., 
£147. 4s. 2d., £455. 11s. 8d. ; miscellaneous £49. Os. 6d., £6. 198. 94., 
£56. Os. Id.; total receipts, £18,528. 18. 10d.; car mileage, 282 378, 
151,361, 433,739 ; traffic receipts per car mile, 9 84d., 10 20d., 9:97d. ; 
total receipts per car mile, 10'14d., 10'44d., 10 25d.; passengers per 
car mile, 9°08, 9°39, 9°19; total passengers, 2,566,134, 1, 421. 766, 
5,987,900; traffic receipts per passenger, 1:084d., 1:085d., 1°084d.; 
total units, 362,827, 196,170. 558,997 ; units consumed for driving 
cars, 347,166, 193,035, 540,191; total unita per car mile, 1:28, 1:29, 


.& total income from all sources of £31,702. The total o 


1°28; number of times population carried, 49:3, 27:4, 7677. The 
receipts at the time of August Benk Holiday were exceedingly good, 
and were as follows: Saturday, £104. 03, 11d.; Sunday. £51. 15s. Ad.; 
Monday, £125. Зе. 10d.; Tuesday, £64—total, 2544. 13s. 11d. These 
receipts were a record, the previous best being Whit Monday (£112. 
1s. 9d.) and the previous August Bank Holiday, which was the opening 
day (£95. Os. 9d.). The nonpa for Tuesday aro a record taking for 
this day, with the exception of the first dav after the opening, when 
the takings amounted to £73. Os. 8d. The net surplus on the 
12 monthe’ working is approximately £2,000. 


Nerth-Eastern Railway.—The report that the company had 
decided to electrify their line from Newcastle to Shields and from 
Newcastle to Darlington, has been officially contradicted. It is stated 
that no such scheme will be entertained until the company have had 
an extended рт» of the working of the Tyneside line. The 
ae have inaugurated a service of electric auto-cars between 
Scarborough and Filey. The car is of the ordinary bogie saloon type, 
with clerestory roof, being 52ft. over the head stocks, with an inside 
width of 7ft. 12in. It is divided into three compartments, that at the 
forward end being some loft. Jin. long. and contains an 80-b. h. p. 
four-cylinder Wolseley horizontal petrol motor, and generator, while 
between this and the passenger portion is a gangway to admit of access 
both to the engine-room and the passenger compartment. А emall 
vestibule at the rear serves as a van for the conductor, and also 
contains & controller for opera the car from the far end, thus 
obviating the pooni of turning the vehicle round for the return 
journey. At the -yearly meeting of the company, Viscount 
Ridley, who presided, stated that from the traffic point of view the 
electric system had proved very satisfactory, but the novelty of the 
system had caused them to be beset with a great many difficulties, 
which though they were surmounting gradually were real difficulties— 
difficulties both as to the safety of workmen and passengers, and the 
convenience of the latter. Although it was early to speak of 

rofit and loss of the undertaking, 53,402 train miles were run in the 

alf. year up to June 50 at а cost of £4,911. By way of com n he 
peinted out that the bookings du the week ended July 9 last and 
the corresponding week of last year increased by 25 per cent. and 
the money by 2% per cent. 

Wednesbury.—At a ing of the Town Council on Monday the 
Mayor referred to the tramway deadlock. He urged that as the tram- 
way company were not prepared to make some arrangements with the 
Corporation with regard to the Darlaston and Tipton sections, the 
Corporation should take a stand in the matter and endeavour to force 
the company to lay down а new system on the Walsall branch. He 
thought it was high time the Oorporation appealed again to the Board 
of Trade, and requested them to do something not only to compel the 
company to electrify the line from Darlaston to Wednesbury, but also 
to put down new rails between Wednesbury and the Pleck, so that 
people could travel in comfort and decency. Another member of the 
Oorporation suggested that the 9 should now be asked for a 
definite decision. The town clerk defined the position as follows : The 
Oorporation were now quite ready to purchase their portion of the 
tramway route. The tramway company said they (the Oorporation) 
must buy the depót at Darlaston with the track, at a oost 
of 210,000. They had, in their agreement with the lessee 
company, a clause to the effect that if they purchased the depét 
they (the сору) would buy it from them within 60 days at 
the same price. ow the, lessee company said if the Corporation 
3 the depót for £10,000, they would not buy it off them. 

hat was the diffioulty that had arisen, and the Corporation did not 
want the depót on their hands. The difficulty had really cropped up 
between the two companies, snd when they had settled their differ- 
ences they would be &ble to carry out the purchase of the track and to 
lease it to the lessee company. He mentioned that three months ago 
the Corporation suggested arbitration, but this the tramway company 
had not accepted. The Council agreed with the Mayor that strong 
measares should be taken, but no farther action was decided upon. 


Reading.— At last week’s meeting of the Town Council а preliminary 
statement was presented of the first year's working of the tramways. 
The passenger receipts amounted to £31,482. 9s. Ad., and £220 odd 
was derived from advertising on tickets and other small sales, making 
ratin 
expenses, inclusive of rates, insurances, and all estab Шен 
charges, were £18,267, leaving a gross profit of £18,454. Of 
this, interest on capital (£6,705), sinking fand charges (£5,272), 
and income tax (estimated at £200), absorbed £12,177, leaving 
a net profit on the year's working of £1,258. Iu addition to 
this there was an unearned oontritution of £1,670 derived 
from capital moneys temporarily on deposit at baukers, bringing 
the total profit up to £2,927 for the year. There bad been no special 
depreciation charged against the revenue account, but the fall cost of 
repairs and renewals had been charged. The ger receipte 
average 9°03d. per car mile run, and sundry receipts ‘06d. per car 
mile, making 9`14@. per car mile from all sources. The operating 
expenses per car mile were 5 28d. and with the addition of 5:504. 
per mile for interest, sinking fand, etc., the total expenses reached 
8°78d. per car mile, leaving ‘36d. per car mile net profit. The 
average receipts per passenger was '98d., which was accounted for 
by the large number of persons travelliog at workmen's fares. 
The ratio of operating expenses to income was 57 рег cent., as 
sgainsc an average of 624 per cent. for some 40 tramway systeme 
in this country. The number of passengers carried during the 
year was 7,657,569, or equivalent to the whole of the inhabitants of 
Reading (estimated at 75 000) being carried 102 times during the year, 
and the number of car miles ron was 831,983. There had been a loss 
on the Bath-road section, and workmen were also carried at a loss, 
but notwithstanding this there was a balance of profit on the year's 
working of £2,927. The tramways engineer and manager (Mr. Binns) 
was warmly congratulated by several members of the Corporation. 
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Manchester. —The Corporation have concluded an agreement with 
the Bucklow Rural District Council, who control the parishes of 
Northenden, Northern Etchells, Dunham Massey, and Timperley. 
Under it the Oorporation are to take over the powers of the Southern 
Manchester Tramways Act, 1903, and construct and become the 
owners of the tramways in the districts named. At the end of 36 
years the lines in Timperley and Danham Massey are to be handed 
over to the local шу е thoee in Northenden aud Northern 
Etchells are to be re for another seven years. The scheme 
includes the laying of a line from the end of the Withington tram- 
ways at Palatine Bridge, along Northenden-road to Sale, and along 
Lengley-lene to the terminus of the Stockport иш at Gatley. 
The line to Dunham Massey and Timperley will be laid on Ohester- 
road between Sale and Altrincham. A tramway is being constructed 
along Ohester-road from the Old Oock Hotel, Stretford, towards Sale. 
In the course of a week or so the Sale boundary will be reached, and it 
is expected that the work then will have to stop, as there are certain legal 
difficulties in the way of Sale allowing Manchester to lay lines in their 
district at the present time. The Board of Trade have granted the 
Gorton District Council sanction to borrow £18,926 for the purchase 
апа reconstruction of the tramways in the district, but as Gorton has 
no tramway system of its own the money will practically be repaid by 
the Manchester Corporation as rent for the lease of the tramways which 
they run through the Gorton district. By this arrangement no farther 
cost will fall upon the ему of Gorton. The Manchester Corpora- 
tion have written to the Gorton Oouncil stating they are prepared to 
advance the money for the purchase of the tramway undertaking in 
that district at 34 рег cent., also the money for tbe reconstruction 
account at the rate of 3# per oent., and that the Tramways Committee 
have arranged to bear the entire costs in connection with the arbitra- 
tion proceedings with the old Carriage and Tramways Company. This 
offer will probably be accepted by the Gorton Council. The traffic 
returns for last week constitute а record in the history of the uuder- 
taking. The number of passengers was 2,702,465. and the receipts 
came to £13,819. 12s. 9d. The receipts on Bank Holiday amounted 
to £3,017, also a record. 


Corwen, Bettws-y-ooed, eto., way.—An eng was held 
last week by tho € Railway Oommissioners, represented by Oolonel 
G. F. О. Boughey, R. E., O. S. I., Mr. Henry Allan Steward, and Mr. 


Alan D. Erskine (secretary), respecting the proposed electric railwa 
between Corwen, Bettws-y-ooed, pe Paneke Several influenti 
landowners, including Lord Penrhyn, supported the scheme, but the 
Hon. О. H. Wynn opposed. Mr. Rhys Williams, barrister, who 
appeared forthepromoters, explained that thefirst proposed railway would 
extend from Corwen to Bettws-y-coed for a distance of 234 miles, and the 
second railway would be from Bettws to Penmachno, a further distance 
of nearly five miles, The new railway would be of 1ft, 114in. gauge, 
with overhead trolley system similar to Snowdon and Bettws Railway. 
The first railway would run through 14 villeges and towns, and sfford 
a better connection with Carnarvon and Portmadoc. Electric motive 
power would be obtained from a generating station near Lake Gwynant, 
and the North-Western Power Oompany were supporting the Poon 
in every жау; 500 square miles of almost isolated country would benefit 
by the projected railway. The promoters estimsted net receipts per 
annum of £12,220. ушы a Merioneth, aud Osrnarvon County Councils 
had passed a resolution favouring the scheme. Mr. James Owen, of 
Mansfield, Owen, and Co., London, the engineers to the company, 
stated that for the railway itself £134,000 would be required, but the 
whole scheme, including the appurtenances, was estimated to cost 
£250.000. Up to the present 1,975 shares had been allotted, and 
£1,580 in deposit money had been received. Of those shareholders 
171 were residents in the districts interested. The construction of the 
railway presented no special engincering difficulties. Mr. Graham, 
who appeared for the opposition, said that « large portion of the estate 
of the Hon. C. H. Wynn would be irretrievably irjured. A proposed 
embankment would increase the flood on that gentieman’s lands some 
10 timee 5 year, over some 275 acres. He suggested to the Oommis- 
aioners that no order could be granted to inolude euch embankment, 
which he was advised by experts could be easily dispensed with. The 
Commissioners subsequently communicated their sanotion, subject to 
an arrangement being entered into with Mr. Wynn. The result has 
с uel much satisfaction among the inhabitants. 


LIGHTING AND GENERAL. 


Bridgend. — Тһе profit on the electric light scheme for the past year 
was £150. 

Batley.—The Batley Working-Men's Olub premises are to be lighted 
by electricity. l 

Beotle.— New mains are to be laid at an estimated cost of £435 and 
£75 respectively. 

Fenton.—Mr. G. V. Fowler contemplates applying for a lighting 
provisional order. . 

North-East Ireland Electricity Bill.—This Bill has been 
reported for third reading. 

Neath. —The Town Council propose to apply for sanction to borrow 
£2.000 for electric lighting purposes. i 

Mynynddislwyn.—The question of applying for a provisional order 
for electric lighting is being disc , 

Electrio Lighting (London) Bill. —This Bill has been read a third 
time and passed in the House of Lords. 

Crewe.—Application has been made for sanction to borrow £4,500 
for additional plant at the electricity works. 

Bestom.-—Tbhe Town Council on Tuesday resolved to put dowr an 
electric light installation st & cost of £17,270. 

Burnleg.—Applications for current have been received by the eleo- 
trical engineer from one chapel and two churches, 


cation for sanction to 
£10,000 for a refaee destructor. 


—The scheme for the electric lighting of Government 


Ostacamund. 
House will soon be taken in hand.—Jndian Engineering. 


Dover.—The Oorporation are considering the question of seeking 


powers for raising £35,500— 242,000 for meters and £1,600 for free 
wiring. 


land.—We understand that tenders will be advertised for 


Cumber 
lightiog the Garlands Asylum extension. The estimate for lighting by 
electricity is £8,000. 


Colohester.—The tenders of Messrs. Josline, Limited, for wiring 


40 houses aud 10 shops under the prepsyment meter system has been 
accepted by the Town Council. 


Bursiem.—4An enquiry has been held into the Oorporation's appli- 
rrow £21,000 for electric supply purposes and 


Spalding.—The Urban District Council have decided to apply for a 


provisional order for electric lighting with а view to prevent outeide 
companies from obtaining powers. 


Boston. —1{ is pro that application be at once made for leave 


to borrow £20,000, which is considered sufficient for the first outlay to 
car y out the electric lighting order. 


Folkestone.—Tho Town Council have now decided to instal elec. 


tricity at the town hall, and to meke adequate provision for a supply 
of gu in the event of the electric light failing. i 


Airdrie.—The Lighting Committee have acquired a site for the 


generating station and engine-house for the supply of eleotricity to 
light the special district of Broxburn and Uphall. 


Cannoek.— An enquiry has been held into the application of the 
Urban District Council for sanction to borrow £10,000 for the purpose 


Exmouth.—It appears that Messrs. Crompton have all the 
machinery ready for installing in the erating station, and hope to 
commence the supply before the ead of the current year. 

Change of Title.—-The title of the Blackheath and Greenwich 
District Electric Light Oompany, Limited, hes been altered to South 
Metropolitan Electric Light and Power Company, Limited. 

Plymouth.—4An enquiry is to be held on the 18th inet. into the 
application of the Borough Council for sanction to borrow £20,000 for 
the electric undertaking and £4,462 for refuse destructor purposes. 

Derby.—The Town Oouncil have granted 2510 for fitting up a 
mehanical workshop and an electrical engineering laboratory at the 
rr an college, and application will be made for sanction to borrow 


of supplying electric light and power for the distriot. 


Leyland.—The Urban District Oouncil have received from the 
Board of Trade an extension of the perlog for the carrying out of the 
Mig aay oor for the electric lighting of the town for 12 months 

m . 

Market Harborough.—It has been decided to eall a special meet- 
ing, if necessary, to consider what stepe shall be taken in t to 
the proposal of an outaide company to supply electricity wi the 
Oouncil's area. 

Hebden Bridge.—<An electrica] exhibition will be held from Oct. 6 
to 8 to celebrate the formal opening of the municipal electric supply 
works, which have been insured for £5,000. The lampe connected 
number 2.000. 

Litherland.—Mesers. Ayrton, Radcliffe, and Co. intend to apply 
for а provisional order for the supply of electric power to the Council's 
district. The District Council, however, gave notice some time ago of 
making a similar application. 

London County Couneil.— The Holborn Brough Council are making 
representations to the County Council with а view to the adopti’ n of 
clectria lighting for Kingsway, which the latter Council projected 
illuminating by incandescent gas. 

Charing Croes and Strand Electricity Supply Co.—The directors 
have declared an interim dividend on the ordinary shares at the rate 
of 8 per cent. per annum for the half-year ended June 30, 1904. 
Warrants will be posted on the 15th inst. 

Wolverhampton.—A ss itohboard is to be provided at the refuse 
destructor at а cost of 2350. It will also te necessary to carry out 
alterations to the existing switchboard at s costof £150. The work is 
to be done by the Corporation’s own men. 

Kabul.—The Ameer of Afghanistan, says an Indian paper, contem. 
plates an electric installation in Kabul, which will give both power 
and light. The fuel bill for his factories last year is said to have been 
eight lakhs of Kabuli rupees, or upwards of four lakhs calculated in 
Iudian currency. 

Glasgow.—Oouncillor Willoock, convener of the Electricity Oom- 
mittee, is visiting Berlin, at his own expense, in order to inspect the 
generators which are being manufactured in the German capital for the 
sub-stations, Mr, W. A. Chamen, the Corporation electrical engineer, 
accompanies him. 

Inverness.—The Town Oouncil have postponed the date of eom- 
mencing the electric supply, on the suggestion of Edmundeon's 
Electricity Corporation, until the end of next April, so as to avoid the 
inconvenience of opening the streets before the end of tcptember for 
laying the cables. 

Paddington.—The Borough Council have received notice of inten- 
tion to apply fors lighting provisional order from the Central Electricity 
Supply Oompspy, aad also from the Paddington Electric Supply 
Company, which is identified with the former company. Oonsent is 
not likely to be granted. 

Cheltenham.—An independent expert is to report проп the 
Council's electric supply undertaking, dissatisfaction having been 
expressed by a section of the ratepayers. Meantime the Council have 
passed а resolution of confidence in the Electric Lighting Committee 
and the electrical engineer, : E 
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London Gazette. —The partnership between William Henry Heath 
and John James Reynolds, carrying on business as electrical and 
general engineers at Mary-strest, St. Paul'a, Birmingham, Warwick, 
under the style of the Electrical Power Engineering Company, has 
been dissolved by mutual consent. 

Piymouth.—The Borough Oouncil have agreed to the laying of & 
cable from the works to the Victoria Wharves at a cost of £430. The 
annual outlay for interest and sinking fund is eatimated at £30, and 
the income at £70. Similar extensions will be made to York-stieet, 
Torrington-place, and Pe verell- park. 

Chelsea. — The revised specification for wiring the warde of the 
inſirmaty for electric light has been referred to the Building Committee 
of the Guardians for consideration, as well as the issuing of instructions 
for advertisements for tenders for the work. The erection of a gu- 
engine and dynamo will probably be recommended. 

City and Guilde of London Iastitute.— Particul us of the 
session 1904 5 of the courses of instruction at the institute's central 
technical college, Exhibition-road, for students not under 16 years of 
age and those at the institute techoio.l] oollege, Finsbury, for 
students not under 14 years of age, appear in another column. 

Felixstowe.— A report has been presented with regird to the elec- 
tricity works site stating that the lease contsios restrictions which very 
considerably affect the use of the site for the purpose of an electric 
generating station, and that practically it cannot be used as snch. A 
suggestion to remove the station to & larger site is beiog considered. 

Ware.—The agreement with the North Metropolitan Electricity 
Company for the taking over and working of the Ware electrical 
lighting order has been sealed. The agreement provides thet the 
company shall pay £186 and costs for the order, while the Council 
shall have the right of purchase of the undertakiog at the expiration of 
14 years. p^ s 
` Cheltenham. —Mr. Swinburne, M. I. O. E., bas been asked to report 
upon the electricity undertakiog. The following resolution has been 

assed: ''That as at present advised the committee see no reason to 
abate their confidence in the Electric Lighting Committee, nor in 
their selection of a chairman of the committee, nor in the electrical 
engineer." - | 

Sale of Plant.—The Оогрогайоп of Bristol have for immediate 
disposal two Lancashire boilers, 24ft. by 8ft, 140lb. pressure; four 
210-kw. Siemens alternators, 2,000 volta, 93 periods; two 88-kw. 
Siemens alternators, 2,000 volts, 93 periods; one 52-kw. Siemens- 
Willans 100.volt direst-current generator. Particulars appear іо 
another column. 


Rawtenstall:—The Town Council have held s lighting provisional 

order for the past five years, but have taken no steps to put it into 
action on account of the unfavourable character of the areas. The 
chairman of the Electrical Committee suggests that the best avlution 
would be the purchase of energy in bulk from the Lancashire E'ectric 
Power Company, 
. South Shields.—A site has been chosen fur the poles and of a 
wireless telegraph station near South Shields. on the sammit of the 
eliffa which form the northern cheek of Marsden Bay. The metive 
power, generating plant, etc , will be housed in buildings to be erected 
between the Marsden coastguard station and the Marsden colliery 
railway, а few yards inland. 


Dewsbury —The electricity department's balance sheet shows a 
profit of 2] 859, owing to an increase in the sale of current not only to 
ordinary consumers (£5,761), but also to the traction company (£2,733). 
A balance of £1.009, after psying £1,235 for interest, £1,475 to sink- 
ing fand, aod £850 to reservo fund, is very satisfactory, compared with 
a loss of £378 only two yeara ago. 

Stock Exohange.—Application has been made to the Stock 

Exchange Committee to allow the Metropolitan District Railway 
Company's £500,000 4 per cent. perpetua] debenture stonk, in lieu of 
the actip now quoted, to be quoted in the official list. The committee 
have ordered the Madras Electric Tramways (1904), Limited, £50,000 
5 per cent. debenture stock to be quoted in the official list, 
. North-Eastern Railway.—A dividend of 5 per cent. was declared 
on Friday at the half-yearly meeting of the company at York, and 
£20,000 was put to reserve, leaving а balance forward of £40,000. 
Viscount Ridley, who presided, said the traffic on the electrified portion 
of the system round Newcastle had proved satiafactory, the number of 
passengers having increased. All possible steps were being taken to 
secure the saféty and convenience of the travellers. 

Finohley.—The Urban District Council have adopted a report of 
the Highways Oommittee on an application received from the telegraph 
department of the General Post Office to lay cables through a number 
of streets in their district. It is proposed to lay the mains under the 
footways, and to proceed with the work before the Council's pavement 
improvements are put in hand. The. Department will be informed that 
any application for erection of pole lines will be considered upon its 
merita when sabmitted. 
` ‘West Bromwich.—4An enquiry hae been held into the application 
of the Council for sanction to borrow 51,500 to defray the cost of lay- 
ing an electric main down Spon-lane. It appears that the tender which 
has been accepted is for £1,506, or within £6 of the estimate. The 
borough electrical engineer, Mr. Wray, mentioned that the presont 
plant at the generating station was ample to supply this new demand, 
апа, further, that the (лише for power was ld. per unit, and at this 
price the Corporation were able to make a profit. 

Wednesbury.—The Light and Water Committee in a report issued 
on Friday recommend that meter rents be not charged to consumers of 
electricity where the conaumer’s account amounts to £1 per quarter. 
Further, that if desired by consumers electricity will be supplied for 
the outside lighting of shops, either by arc or large Nernst lampe, at a 
flat rate of 44, per unit, such lamps being connected to a separate 


meter, This alternative rate will only be allowed on the conditions 


that а rent for the extra meter is paid in accordance with the rates 
stated in the supply lations, and that no gas, but electricity only, 
is used inside the premises, 

Loughborough. — At the last meeting of the Town Council the Gas 
Committee reported a communication from Mr. Gadsby stating that 
the only remaining contracts for machinery other than small items 
requiring to be let were the booster and mechanical stoker, and that he 
had invited Me ure. Siemens Bros. to estimate for the booster, as he 
proposed to adopt a machine of which they make a speciality, aud was 
awaiting their tender, and that he had obtained а quotation from 
‘Messrs. Bennis and Co. for two patent double machine stokers (inclnd. 
ing driving shaft and 24-h.p. motor for driving ваше), at the sum of 
£320. 76. 101. The quotstion was, in his opinion, a reasonable 
one, and he recommended its acceptance. The recommendation was 
adopted. 

Penrith.—]o their last report the Electric Lighting Sub-Oommittee 
state that they have received tenders for the erection of the buildrogs, 
and for the supply and fixiog of all necessary plant and cables, or 
maine, and that, together with the eurvéyor's estimate of work to be 
executed in his depsrtment, the total cost of the whole scheme pro- 
posed amounts to £6,850. The scheme adopted by the Coun il con- 
templated the use of oil-engines, but, on the advice of the engineer, 
gas engines with suction gu plant are now substituted. For the sum 
of £6,850 the Council will obtain a complete installation of greater 
capacity, and with buildings of a more substantial type, than was 
provided in the estimate of £7,507. Application is to be made for 
sanction to borrow 26,850. 

Glasgow.—Tbe gross revenue of the Corporation Electricity Com- 
mittee for the year ended May 31 amounted to £158 150, and the 
working expenditure was £61,758. After paying iaterest on loans aud 
contribution to the sinking fund, aud deducting the propo:tion of the 
cost of lamps and fittings supplied consequent on the change of voltage. 
the net balance amounts to £42,522. The committee recommend 
£32,180 be written off for deprecistion, leaving & surplus of £10,541 
on the year’s working. Tlie committee have repaid to the gas depart- 
ment the debit of the. previous year, £13,895, «o that there is a debit 
balance of £35,555, which the committee recommend should be carried 
forward to next year'e account. The total capita! expenditure sinoe the 
starting of the department in 1892 has been £1,119,037. 


Durham.—The Electric Supply Oommittee, which is ambitious of 
forming s county electric supply system, presented s report at the last 
meeting of the County Council apon the electric supply and tramway 
companies within the ares. The committee desired authority to 
engage an expert to ascertain whether а county scheme would be 
practicabie, and the cost of it, with & view to submitting the report or 
the expert to & conference of the local authorities, and which 77 have 
expressed their willingness to attend as against 51 who have declined, 
the remainder not having replied. It was pointed out at the meeting 
of the Council, however, thac expenditure upon the fees of an expert 
without бга obtaining parliamentary sanction would be ura vires, 
and so the matter was adjourned for farther consideration. 


Grimsby.—The borough electrical engineer's last report states that 
during June there had been au increase of 506 private lamps and 
motors, and an incresse of 881 in the total number connected and 
applied for. The unita sold showed an increase on June of last year of 
5,212 for traction and 8,606 to private consumers or a total increase 
of 11,718. The figares for the first quarter of the present year 
(1904.5) showed that 16,570 were sold for power purposes, as com 
with 16,519 for the whole of the previous year (1903-4). The units 
sold to private consumers during the past quarter for lighting and 
power were 61,705, aa egainst 35,461 ; for traction, 112 011, as ageinat 
98,444 ; and tor public lighting, 16,915, as compared with 17,422. It 
is proposed to apply for permission to borrow £2,600 to сапу out 
extensions requi uring the current financial year. 


Mauritius.—The Board of Trade have received from the Govern- 
ment of Mauritius a copy of Ordinance No. 55 of 1903, which was 
assented to by the acting-governor of the colony on Nov. 19, 1903, 
regulating the erection and use of stations and machinery for wireless 
telegraphy. By Section 1 of the present ordinance it is provided 
that no telegraphic or electrical station, apparatus, machinery, ог 
implements whatsoever, for the purpose of electrical communica- 
tions, transmission, emission, or reception of messages, by what is 
generally known as ‘ wireless telegraphy, between any places in 
Mauritius, or between any place in Mauritius with any place out of 
Mauritius, shall be erected or used in any place in Mauritius, whether 
on publie or private property, without the sanction of the governor 

reviously obtained." Any person contravening the above provisions 
is liable to a fine not exceeding Rs,5,000, and to have the apparatus, 
etc., confiscated, 

Maidenhead.—The Maidenhead Advertiser comments upon the 
Maidenhead electric lighting extension as follows: ‘‘ Parliamentary 
sanction has at last been given to the N of the Corporation 
ſor powers to supply electricity to the parishes of Cookham, Taplow, 
and Bray, from whence many applications have come. Unfortunately, 
at the instance of the Eton Rural District Oouncil, the parishes of 
Hitcham and Burnham were added to the original application, and this 
called up fierce opposition in the House of Lords from the gas company 
snd the Great Western Railway Company. A modified ‘ Bermondsey 
clause’ was adopted by the committee to satisfy the gas company, 
and Hitcham and Burnham were thrown out in response to the баш 
ing case against their inclusion made out by the G. W. R. This, how- 
ever, called up opposition from the Eton Oouncil in the House of 
Commons, who practically said, ‘If you will not have Hitcham and 
Burnham you shall not have Taplow.’ The mayor, the town clerk, 
and the engineers appeared before the House of Oommons Committee 
on Thursday last and wiped out the Eton opposition. The Corpora- 
tion have therefore got what they originally applied for, though at 
considerable сов both to themselves and their opponents.“ 
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Hereford.—The Electric Lighting Oommittee’s return showing the 
output of current for the quarters ended Jane 25, 1903, and June 24, 
1904. contains the following particulars: Unite sold for lighting 
15,686, against 14,896 the corresponding quarter last year; units sol 
for power 5, 378, against 5,755 ; total units sold 21,064, against 18,629 ; 
equivalent number of 8-c.p. anpi at beginning of quarter 10,900, 
against 9,372; 8-c.p. lampe added 1,265, against 526; equivalent 
number of 8-5.p. lamps at end of quarter 12,165, against 9,698; 
number of sro lamps connected 22, against 20; numbers of meters 
connected 17, against 14; horse-power of motors connected 503. 
against 47. 

Lowestoft. —Denmark.road is to be lighted by electric lamps to be 
fixed on poles at a capital charge of £245. The cost per snnum will 
be £69. 12». for 24 lamps. At the last meeting of the Electric Light- 
ing Committee the accountant submitted & report of expenditure for 
the half-year ending June 30, as follows: Expenditure— generation, 
£2,792; distribution, £31; public lampe. £173; rates and taxes, 
£105; management, £507 ; urance, £19; interest and sinking 
fund, £1,277—total, £4,904. Income-—pnvste lighting. £2,089 ; 
slot meters, £8; power, £264; traction, £1,401; publio lighting, 
£678 ; meter rents, 2110: sundries, £5—total, 24,555. To te pro- 
vided from rate, £349. The resident engineer reported that there are 
now connected to the mains 554 consumers, representing 26,945 8-c. p. 
lampe.. During the month 11 new consumers have been connected, 
representing 1,547 8.0. p. lamps. 

Telephone Purchase.— Mr. Weir, M. P., asked the Postmaster- 
General on Monday whether he was still negotisting with the National 
Telephone Company for the purchase of their undertaking ; and, if so, 
when would members of that House be informed of the proposed terms, 
and whether the London telephone area would be treated separately. 
Lord Stanley replied : “І am still in negotiation with the National 
Telephone Company, and the hon. member will recognise that while 
the negotiations are still in progress it is undesirable to make any etate- 
ment as to the nature or terms of the arrangement under discussion. 
Having regard to the date which we have reached, I shall certainly not 
be in a position to make any communication to the House on this 
subject before the end of the present session ; but if an agreement is 
arrived at, it shall, as I have already promised, be laid before Parlia- 
ment before it becomes binding, in order that the House may have an 
opportunity of considering it. 

Hampstead.—At the last meeting of the Borough Council the 
Lighting Oommittee recommended the Council to support the Shore- 
ditch Borough Council in their efforts to amend the Sapply of Eleo- 
tricity Bill by deleting Clause 6, which is as follows: Notwithstanding 
anything in the Electrio Lighting Aot, 1882,'no provisional order 
authorising the supply of electricity by any undertakers within the 
district of any local authority shall be granted by the Board of Trade 
except with the consent of such local authority, unless the Board of 
Trade, in any case in which the consent of such local authority is 
refused, are of opinion that, having regard to all the circumstances of 
the case, such consent ought to.be dispensed with, and in such case 
they shall make а special report, stating the grounds upon which they 
have dispeneed with such coneent.” The committee also recommended 
the Council to support the St. Pancras Borough Council in their efforts 
to amend the Bill so as to prevent actions against electric lighting 
authorities in respect of vibration unless serious damage or nuisance is 
occasioned by their works, and in that event to empower them to 
acquire compulsorily the interests affected. The recommendations were 
adopted. | 
- Stourbridge.—In April the Urban District Council applied for 
sanction to a loan of £16,000 for erecting a generating station and 
other purposes, but it was urged that the Council, instead of providing 
works of their own, should purchase electricity in bu'k from the 
Midland Electric Corporation, whose mains run up to the northern 
boundary of Stourbridge. Last week an enquiry was held into an 
application for ssnotion to a reduced loan of £4,000 for distribution 
and cognate purposes only. The Town Clerk (Mr. Goddard) ssid the 
agreement with the Midland Oorporation was not fally completed, but 
it was proposed that the flat rate for power should be 1:5d., subject to 
discounts according to the consumption; and 2:554. for electric light- 
ing. Mr. J. B. Olarke, electrical engineer, said the estimated capital 
for laying down maips in the compulsory area and for other items and 
contingencies was £2,940, and there was £1,000 put down for meters 
and services which would repay 5 per cent. Mr. McLean, of the 
Midland Electric Corporation, said his directors were agreeable to the 
proviso that the arrangement should end by 12 months’ notice on either 
side. The Iaspector intimated that the Board would not sanction the 
loan till they had the agreement in a compleced form t eſore them. 

Dumfries.—The Town Council have approved av agreement with 
th» India Rubber, Gutta Perchs, and Telegraph Worke Company, 
Limited, Silvertown, for the electric lighting of the town. The Oouncil 
are to transfer their provisional order to the company, who are to repay 
the expenses incu by the Council in connection with the order, &nd 
their engineers’ fee, amounting in all to about £700, and also an 

‘annual sum of £30 for an annual inspection of the works by the 
Council's engineers. The company are to carry out the installation at 
their own cost, on a site to be provided by the Counoil, for which they 
are to pay an annual rent of £100. They are to pay for the main- 
tenance of the works, including renewals of plaut, out of their revenue 
account, and the Council ate to have the option, at any time after the 
lapee of 73 years, to acquire the undertaking on paying to the company 
the amount of the original capital outlay and an additional 25 per 
cent. The Council are under no obligation to take a supply of elec- 
tricity from the company either for street-lighting or other purposes, 
The Council have been advised in their negotistions by Messrs. Buchan 
and Hogartb, Edinburgb, as their consulting engineers. "They have 
made a provisional arrangement to purchase s site for the works at & 
cost of about £1,050, but another site, being part of the town's 
property, will alse be put before the company. | 


£1,855, which is some £800 in excess of the preron year. 
sold totalled 2,223,923, of which 1,897,19 

consumers, the remainder being used for public lighting. Of the 
public lamps, 177 are arc lamps and 75 sre incandescents. The 
consumers have increased from 1,226 to 1,469, and the motore 
connected from 66 to 98. When the land in Fulham Palace-road, on 
which the electricity works now stand, was үе by the late 
Vestry, it was decided that one-half of it should 

electricity undertaking, and the other half to the general purposes of the 
Vestry. Subeequently it was found that the undertaking would not 
for some time require so large an area, and the matter was readjusted 
and a much smaller area was all. sated for the purposes of the electricity 
station. The cost of the land was charged in the proportions of £1,671 
to the electricity undertaking, and £5,329 to the geueral rate. Havin 

| regard ts the extension of the electricity works which has been decid 
upon, and to future extens‘ons, it is essential that the undertakin 
should have considerably more land than has been allocated to it, an 
the committe therefore recommended that the whole of the vacant 
land belonging to the Council and adjoining the electricity worke be 
allocated to the purpes:s of su h work, and that it be referred to the 


iog two sets of horizontal coupled com 


Hammersmith.—The annual report of the Borough Oouncil's 


eleotrio supply undertaking shows a total revenue of £52,725, as 
against £27,185 for the previous year. The working expenditure 


amounted to £19,276, zaklep l gross surplus of £13,449. Interest 
and sinking fuud charges absorb £11,594, leaving & net profit of 
e units 


were taken by private 


be allocated to the 


Finance Com uittee to consider and report as to what financial 


readjastment this proposal will involve. 


“Colliery Plant.--A most extensive use of electric machinery is 


now being made in the United Kingdom by colliery owners for work- 


ing pumps, haulage gears, coal-outtera, etc. In connection with this 
movement, Messrs. Ernest S»ott and Mountain, Limited, of the Close 
Works, Newoastle-on-Tyne, report contracts from the Mickley Ооз] 
Oompany for a complete electrical transmission of power plaut, includ- 
und slow-speed engines of 
560 effective horse-power each, and two direct-ourreat generators each 
of 270 kw.. mounted on the engine crankshefts. These dynamos are 
of the firm’s latest type, each dynamo beiog fitted with 18 poles, and 
arranged to give the output stated above when running at a speed of 
110 revolutions per minute. In addition to the two sets of gene- 
rating machinery, this contract includes a booster which will raise the 
pressure of the current at the far end to compensate for the loss in 
the cables. There are also included а 150-h.p. mein and tail haulage 
gear, complete with friction clutches and electric motor, and two 
electric winding gears, together with the main and branch cables, 
main and distributing switchboards, and startiog switches, and smaller 
motors for smiths’ shops, etc., at bank. For the Littletown Colliery, 
near Durham, the same firm have in hand an electrical pamping 
plant, coneisting of a quadruple centrifogal pump to deliver 

gallons of water per minute against & head of ft., this pump 
being driven by опе of Scott sud Mountain’s multipolar ele:tric 
motor of 66 effective  horse-power, running at a speed of 
1,220 revolutions per minute, the motor being placed between the 
pumpe— i. e., a series of two pumpe being placed at each side of the 
motor. The same firm are also supplying for collieries а 30 effective 


,horse-power electiic motor for driving an existing bem gear, and a 


complete arrangement of motor room switchboards and cables, For 
the Globe Pho ix Gold Mining Oompsny, which has its mines in 
Rhodesia, Mesers. Scott and Mountain are supplying one of their latest 
types of three-phase alternstipng-current generators of 112 kw. capacity, 
which will be driven by the company’s existing steam-engine at t 
mine, together with one of their well-known three-throw mining pum 
which will deliver 170 gallons of water per minute against a verti 
head of 1,000ft., complete with three-phase induction motor of 
40 effective horse - power, switchboards, cables, overhead equipment, 
starting switches, etc. The firm have lately put on the market а disc 
machine suitable for working in thin seams, the height of their coal- 
eutting machine being 14in. This machine can be made to work oun 
rails or skids, the totel Leight from the floor to the top of the machine 
when on rails being 22in., and when mounted on skids 20in. The firm 
also report orders for coal-cutting machines for Hamsterley Colliery, 
Shilbottle Colliery, Old Silkstone Colliery (near Barnsley), Messrs, 
Newton, Chambers, and Oo., Sheffield, and others. 


PROVISIONAL PATENTS, 1904. 


JULY 28. 


16663. Improvements in or relating: to electric arc lamps. 
Adrian Denman Jones aud the Jandus Arc Lamp and 
Electric Company, Limited, -Hartham Works, Hartham- 
road, Holloway-road, London. 

16608. Improvements in or in connection with means for 
electrically operating typewriting machines. Sidney 
Harper Heywood, 3, Brown-street, Market-street, Man- 
chester. A 

16613. Improvements in electric time switches. David John 
Siecle and Charles Kratt, 154, St. Vincent-street, Glasgow. 

16619. Improvements in electric ignition apparatus for 
exploding gases in rotary or reciprocating engínes. 
George William Somerville, 68, Owen-street, Accrington. 

16637. Improved methed of forming etic ocolls, 
William Liebert, 65, Chancery-lane, London. 

16668. Improvements in electric motor control systems. 
The British Thomson.Houston Oompany, Limited, 83, 
Oannon- street, London. (The General Electric Company, 
United States.) | 
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16653. Improvements relating to starting switches fer electric 
metors. Stothert and Pitt, Limited, and Walter Pitt, 
24, DA. Beniben pon. buildings, Ohancery-lane, London. 
10639. Improvements im electrio switches. Oharles Smitb, 33, 
Chancery-lane, London. 

10663. Improvemonts in electric meters. The British Thomson- 
Houston Company, Limited, 85, Oannon-street, London. 
(The ое aie Oompeny, United States.) 

16664. Improvemen starting resistances for electric 

5 British Thomson- Houston ety y, Limited, 

83, 5 London. (The General Klectric Com- 
pany, United States, ) 

16667. Improvements in are lamps. William Reginald Ridings, 
Westinghouse Patent Bureau, Westinghouse - building, 
Norfolk-street, Strand, London. 


JuLY 29. 

16718. A self-acting guide for trolley wheels of electric cars 
to facilitate catohing the overhead line in the groove 
of the trolley wheel. Albert Berkshire and Patrick 
Blanchfield Walsh, 16, Kingsland-road, Pleistow, London. 

16723. түе im compounding dynamo - electric 

for SE systems. Allgemeine Elek- 
trieitüte Gesellschaft, 83 , Oannon.street, London. (Date 
applied for under Fatents Act, 1901, July 31, 1903, being 
date of application iu Germany.) (Complet specification. ) 

16199. Improvements in contact shoes eleotrically-pro- 
pelled vehieles. The British Е Houston Oom- 
pany, Limited, 83, Oannon-street, London. (The General 

lectric Company, United States.) 

16746. An electric antomatio stop motion fer lace machines. 
Benjamin Joseph Barnard Mills, 25, Southampton-buildings, 
Ohancery-lane, London. (A. Pocheron, F. Cellery, and Oo., 
France, ) 

16751. Improvements in and relating to receptacles for 
elements er accumulators. Heinrich Paul Rudolf 
Ludwig and Gustav Adolph Wedekind, 27, Ohancery-lane, 
London. (Complete specification.) 

16758, Improvements in or relating to electrolytic electricity 
meters, Charles Orme Bastian, Birkbeck Bank-chambers, 
Southampton - buildings, Ohancery-lane, London. 

10700. Device for balancing the like poles of magnets or 
magnetic systems. Hermann Gercke, 18, Buckingham- 
street, Strand, London. (Date Applied. for under Patents 
Act, "1901, J aly 31, 1903, being date of applicaticn in 
Germany.) (Complete specification.) 

16768. An improved methed and means for joiding together 
the ends of telegraph wires and the like. Georg К. 
Schmidmer, 18, Buckingham-street, Strand, London. 
(Complete specification. ) 

16764, Improvements in electric switches. James Yate Johnson, 
47, Linooln's-inn-fields, London. (Voigt und Наейпег 
Aktien-Gesellschaft, Germany.) ° 


JuLv 30. 
16789. An overhead trolley wire cut-out. 
High-street, Aston. 
16814, Electric installation for transmitting the time. David 
Perret, 40, Chancery-lane, London. (Date applied for under 
Patents Act, 1901, Aug. 11, 1903, being date of application 
in Switzerland.) (Complete epecification.) 


Frank Edwards, 50, 


10815. Armature connection for motor electricity meters. 
Julius Geyer, 61, Planufer, Berlin, Germany. (Oomplete 
specification. ) 

and other 


16820. Electric winding-up device for clocks 
‘chronemetrical instruments with or without clock- 
work. Jean Baptiste Julien Sallin, 33, Oannon-street, 
London. (Complete specification. ) 

16637. Improvements in connections for electric conductors, 
more especially intended a use with “earthed” 
pipes от pipes for electrical conductors. 
James Yate Johnson, 47, Lincoln’ s-inn-flelds, London. 
(Hartmann und Braun Aktien- Gesellschaft, Germany. ) 


AUGUST 2. 

10849. Convertible electric cable oonnecting box for twin and 
single cored or wired waterproof cables. George 
William Owen, Knowsley Hall Laundry, Knowsley, near 
Prescot, Lancs. 

16846. Improvements in time element devices applicable to 
electric circuit breakers and other apparatus. John 
Grice Statter, Norfolk House, Norfolk street, Strand, 
London. 

16853. An improved method of signalling for electric tram- 
cars and the like. George Wright, 15, Holley-gardens, 
Thorney wood, Nottingham. 

16871. Receiving telegraph instrument. Oharles Reginald 
Underhill, 23, Southampton- buildings, Chancery - lane, 
London. (Oomplete specification. ) 

16875. An improved method of indicating tho stopping places 
of electric and other street cars by day and night. 

/ Frank Cochrane, The Rowans, Oheadle, Hulme, Oheshire. 

10894. Improvements in apparatus for electrically indicating 
the position of railway signals, points, or other gear. 
Siemens Bros. and Oo., Limited, and Luiz Moraes Gomez 
Ferreira, Birkbeck Bank- chambers, Southampton - buildings, 
Chancery-lane, London. (Complete specification.) 


16884. A 5 cable and suspender for the transmission of 
ourrents. Ernest Marsh aide. 12, Oollege- 
road, ке, Moseley, Birmingham. 


16010. Improvements in wet magnetio separaters. 
Arthur Freemore Spooner, 325, High Holborn, London. 
ао Ore Separating Company Proprietary, Limited, 

ictoria. 
16033. аа 


relating to brakes Ser 
Erwin Kramer, 


electromagnetic 
7, Southampton - buildings, 
hance. lane, London. (Date applied for under Patents 
Act, 1901, Aug. 7, 1905, being date of application in 
Germany.) (Complete specification. ) 
AUGUST д. 
10904. Improvement in the arrangemont for ч аза 
extinguishing gas by the application of electricity. 
George Hill, The Gr Grove, Ashton-on-Mersey, Oheshire. 
16968. Ав enclosed aro lamp. William Everitt Oook, 13, Wall- 
nese-terrace, Wallness, Pendleton, Manchester. 
16978. Art of electrical signalling. Charles Reginald Underhill, 
25, Southampton-buildings, Chancery-Jane, London. 
16985. Improvements im and cennected with are lamps. 
Franoois de Zea peque: 55, Oannon-street, London. 
17666. Improvements electromagnetic relays. Edward 
Tyer, Frederick Thomae Hollins, and Frederick William 
Leake, Birkbeck Bank-chambers, Southampton-buildings, 
Ohancery-lane, London. 
17011. Am improved voltaic oel or element. Philippe Delaſon, 
63, Chancery-lane, London. 
17016. Improvements in electric motor-control systems. The 
British Thomeon-Houston Oompany, Limited, 85, Caunon- 
"дм oo (The General Electric Company, United 
tates 
17017. 5 im electric metor-control systems. The 
British Thomson-Houston Oompany, Limited, 85, Oanuon- 
ке ure (The General Electric Company, United 
tates. 


т The British 1 М 
e Britis omson- 8 mpany, 
Oannon- street, London. aston Company, 
United 8 


17019. Improvements in alternating - current motors. The 
British Thomson - Houston Oompany, Limited, 85, Oannon- 
rbd = (The General Electric Company, United 
tates. 

17090. Improvements emergency devices for brake 
systems. The ч Thomson - Houston Oompany, 
Limited, 83, Oannon-street, London. (The General 
Electric Company, United States.) 

170291. Improvements im electric motor-oontrol systems. The 
British Thomson-Houston Company, Limited, 85, Osunon- 
е ма (The General Electric Oompeny, United 

tates. 

17022. Improvements in electric meters. The British Thomson- 
Houston Company, Limited, 85, Oanuon.street, London. 
(The General Electric Company, United States.) 

17023. Improvements in electric 5 The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (The General Electric Compsny, United States.) 

17024. Improvements in electric controllers for electric 
огош. The British Thomson Houston Company, 
Limited, 83, Oannon-street, London. (The General Electric 
Company, United States.) 

17029. Improvements in connection with guards for trolle 
wheols of electric tramways and the like. Кеш ag 
Shaw, 18, Southampton-buildings, Ohancery-lane, Londo 

17041. m in supports or insulators f 3 

and other wee, Storr Garlake, an Libeolu y: шаа 
London. (W. R. Portingale and H. W. Godwin, Cape 
Colony. ) 

17043. Improvements connected with electric bella, indicators, 
and demestic telephones. Shanker Absjs Bhisey, 38, 
Chancery-lane, London. 

AVGUST 4. 


17046. A system of electric traction for railways and tram- 
ways. Arthur Marshall, 38, Sunninghill-terrace, Loampit 
Hill, Lewisham, London. (Complete specification. ) 

17051. Improvements in and relating to electrical switches, 
known as tumbler switches. George Sperryn and 
William Henry Wood, 104, Oolmore-row, Birmingham. 


Improvements in apparatus for operating the points 
of electric tramways. William Redfern Evans, 55, 
Market-street, Manchester. 


Improvements in electromagnetic controlling devices. 
Henry Mostyn Darrah and Lewis Arthur Hackett, 55, 
Market-street, Manchester. 

Improvements in magnetic compasses. Abel Edger 
Morrall, New Olub, Brighton. 

Improvements in prepayment -wattmoters. Frank 
Walker, The Westinghouse Patent Bureau, Westinghouse- 
buildings, Norfolk-street, Strand, London. 

Improvements in emergency brake-control systems. 
The British Thomson-Houston шц, Limited, 83, 
Cannon-atreet, London. (The General Electric Company 
United States. ) 


trol systems. 
Limited, 83, 
Electric Company, 


17058. 
17059. 


17080. 


17092. 


17101. 


— —ñ— M 
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17103. Improvements in air-brake systems and valves there- 
for. The British Thomson-Houston Company, Limited, 83, 
^ Cannon-street, London. (The General Electric Company, 
United States.) 
17181, Improvements in and relating to the electrolytic 
deposition of metals. Sherard Osborn Oowper-Coles, 70, 
Chancery-lane, London. 


AUGUST 5. 


17190, A new or improved contact breaker for electric 
ignition for gas and oil engines. Harry Frank Rogers 
and Frank Edward Brown, 29a, Longmore - atric’, 
Birmingham. 

17138. An eleotrie governer for internal-combustion engines. 
George Augustus Edward Roberts, Twyford, near 
Winchester. 

17140, Covering a live electric rail Richard Parkin, 28, 
Ingoe-street, Lemington-on-Tyne. 

17109. Au improved chain for suspending eclectroliers and 
the like, Charles Isaac Olements, 77, Colmore - row, 
Birmingham. 

17162. Improvements in telephene and like sound trans- 
mitters and receivers, and in apparatus for record- 
ing and reproducing the sounds received. Ernest 

| George Craven, 56, Chancery-lane, London. 

17168. Improvements relating to gas or vapour electric 
apparatus. Stanwood Edwards Flitchner, Westinghaute 
Patent Bureau, Westinghouse - buildings, Norfolk.street, 
Strand, London. (Date applied for under Patents‘ Act, 
1901, Aug. 10, 1903, being date of application in United 
States. ) (Oomplete specification.) 

17176. Improvements in and connected with electric are 
lamps. Georg Peritz, 6, Lord-street, Liverpool. 

17181. Improvements im contact devices for apparatus for 

electrically lighting and extinguishing gas. Johan 
Fredrik Testor, 7, ка, -buildings, Оһаповгу-1апе, 
London. (Complete specification. ) 

17190. Au improvement im the manufacture of electric glow 
lamps to represent candles. Edward Alfred Gimingham, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 
lane, London. (Oomplete specification. ) 

17191. Manufacture of filaments for olectric glow lamps. 
Oliver Imray, Birkbeck Bank chambers, Southampton. 
buildings, Chancery-lane, London. (Albert de Madaillan, 
France.) 


17196. Improved manufacture of plates and electrodes for 
electric acoumulators aud storage batteries. Georges 
Schauli and George Petrides, 173, Fleet-street, London. 


AUGUST 6. 


17201. An improvement in third-rail systems for electric 
railways. Alfred Edwin Hardaker, 12, Mayfield-road, 
Ecoles, Lancs. 

17207. Improvements im and relating to trolley pulleys for 
electric railways, tramways, and the like. Archibald 
Welsh, 96, Buchanan-street, Glasgow. 

17290. A system of connecting monophase motors having 
armatures furnished with collectors employed in 
connection with eleotric rails and working together 
im pairs. Union Klektricitáts-Gesellschaft (in liquidation), 
27, Obaneery-lane, London. (Date applied for under Patents 
Act, 1901, Aug. 8, 1903, being date of application in 
Germany. ) peque specification. ) 

17930. Improvements in electric transmission poles. John 
Lain teat 4, Sonth-street, Finsbury, London. (Complete 

ca 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Aug. 25, 1904. 
1903. 

17272. Device for electrically firing blasting cartridges and 

the like. Grainger. 

18853. Electric relays. Armstrong and Orling. 

19053. Method of guiding trolley-heads along frogs and 
crossings attached to overhead wires in connection 
with electric railways and tramways. Cooley. 

. Surface contact and like systems of clectric 
and apparatus therefor. Boult and Boult. 

21078. Party-line telephone system. Heide. (Lowry.) 

22269. Brushes for electrical machines Gibson. 

28793. Electrically operated trains. Lüdorf. 

3382 


Dynamos. Deutsch. 

8997. Systems of electrical distribution. Hewitt. (Date 
applied for under International Convention, April 25, 1903.) 

8321. "Mar apparatus for use in wireless telegrapby. 

er. 

0003. Arrangemonts of electrioally-driven fiuid-compressing 
pumps and pressure - controlled electric switches 
therefor, Hyde. . 

9397. “Clusters” for incandescence electric lamps. Dale. 

9468. Method of and apparatus for heating the chargo of 
electric furnaces, Neuburger and Minet. 


14148. Vapour electric lamps er rectifiers. 


mechanism. Palmer. 


Krah. (Date 
applied for under International Convention, June 22, 1903.) 
14109. Electromotive apparatus for electric clocks and ether 


14914. CHp for elamping or binding the trolley wires to 
fittings in overhead wire systems of electric traction, 


Luby and Harris. 


14815. Sectien insulator for overhead wire systems of electric 


traction. Luby and Harris. 


14911. Electric arc lamps. Bellardent. (Date spplied for under 


International Convention, Sept. 5, 1903.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. sao 

Commerelal and Industrial.— 8 
1 5 per cent. Cum. Pref., Nos. 1-70. 000 1 
Aron Electricity M c. Cum. Pref. Shares, 1145000 Dac 
British Insulated and едо, Oa Cables, Ord., 1-100,000 .... 5 .. 
6 per cent, Cum. Pref., 1-100,000 ................ 5. 
— 4, pe cent. Mortgage Debentures . 100 — 

Br ‘Thomason: Houston Co., 44 per cent. lst Mort. Deb, 100 

. ence and Manut., 6 cent. Pref., 

275, 001-375, 000 6 il "— nns Ks 
—— 4 per cent. Mo Debenture Stock .......... <a РА 
Brush Electrical Engin оташат, к Nos 1-106,751 .. 2 . 
— Non. Cum., 6 per cent. Pref. F 2 — 
—— 4 per cent. lst Debenture Btock................ 100 .. 
5 Lech 2nd Debenture Stock .............. 100 . 
Oallender's le, Dobent urs orto ө as 
— — Б per cent. Pref. JJC лез IE 5 — 
Orompton and 0 8 „ 
——& cent. Debont urea 100 . 
Bdison Swan United, uis Shares, 1-99,861 . 5 — 
” Sharee, 01-017,139 ........ б ш 
s per cent, Débesteres JFC 100 .. 
= 4 per cent. Deb, Stock, Кей, .................... 100 „ 
Blectric: ction, Limited, Nos. 1 to 112,100 ........ 2 „ 
7 per cent. Cumulative Prei. А - 
4 per oont. 1st Mort. Deb. o 100 
ee шо б per cent. lst Mort. Deb. Stock, де 100 .. 
General El 5 percent. Cum. Pref... 10 
тат а por oen cent. lst Deb. Btock ............... E а 
W. T. H deer iro orks, Ordinary .............. 5 — 
Preferenoe ...................., iss Bo cun 
— cre Debentures ............ c 100 . 
India R » Percha, and Telegraph Works ...... 10 
— — per cent. Deben 2 6 ооо Coesevevesse о зове 100 ео 
Parker, Thos., Limited, Ordinary ........................ 10 . 
Telegraph Construction and tenanoe............-. БЕ a 


Eleetrle Lighting and Sapply.— 


Blackheath & Greenwich District 1,901-101,800 .. 
— 42 cent. Deb. Stk. Certs., and Сопу. .. m 
Брадата and ба [iiri do «өлө ө WE RF EAS 10 
— (4 per cent. Cum. Pref., 7,501-15,000 ............ 
——— 6 per cent. Cu um. Б Net., 1001. 22860 10 
— Biest T ы Power Co., ушык 
uv p de Sees eae S 100 
— чаа —— oo 5 


001 
бепне! esie ppl T ns Lied., £10 Ord. . 8 


e cent- баш. Prat p.c. Qum. Prel., 1-40,000 $ 
ture Red. (Prov. Oerta.).. 


——— 4 per cent. Deben 100 
Chelsea Electricity Supply .......... VVV 8 
1 per cent. Debentures ........................ 100 
Су of › oe ee 10 
= 6 per cent. Cumulative Рге{..................... 10 
< 5 per cent. Debenture Stock ..................., 100 
per oent. 2nd Deb. Stk. Prov. омы (ры) 100 
County of on Electric Supply,Ordinary . ... 10 
—— per cent. Cum. Pre ẽIi ... 10 
——— 4} per cent. Debentures Prov. Oarta. Xi Rd. 100 
Bdmundsons’ Electricity Corporation, Ordinary, 1-50,000.. 5 
„l per cent. Cum. Pre . 5 
р cent. First Mort. е, .................... 100 
Electric L. Fan Оо, of Aust, Ld., ö p o. Om. EL., 999 t; 

per oen oa 
Folkestone Жен В Led. Nos. 1-10, 000. 8 
——— 4 per cent. Fest de Stock, Red. o... 100 

Hove Ord., 1-15,000 .......... 
3 ta Elec. Lt., Ltd., Ord., 1-21,000 5 

кыш dge and No tting HII ee 1 

Kensington and tabridge and Notting Hill ........ 
1 Pref, 10 

Landon Hlectrle, ) ĩ ĩðVtã%a ds dd 

— Ó отвагу ИЕАЗ РРР 
— cont in Mortgage F. bt le Br. 100 

Metropolitan Ordinary ccce eee eee reo ooo 
—— ver cent. Debenture Stock 100 
— t. Mortgage Debenture, Red. .......... 100 
Newcastie-upon-Tyne Electric Supply, Ordinary ........ З 

— lo. MR 
Notting ИШ Electric rtr. 8 10 
——— 4 per cent. First Mort. Debs Nos. 1-500 (Neg.) .. 100 
Electric, ‚ 1-96 ana 1. -14,510............ 5 
— § cent. Debenture Stock ................. 100 

Royal El Com of Montreal 44 per cent. First 
Smithfield Markets Electric 8 Led., Ord., 1-18,000 6 

SEIN Ore Debenture Bock. 
en Pri esee 101-30,080 .......... Е 
JJC — 102 


«9090099000209 09 9 € 9 9 O O O 9 9 мо (D оз (ID ao 


Westminster, 
— 6 per cent, Cum, Pref., 110,101. — 


ae On 


111111 iin 11117 


bI 


Last price 
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Electrie Rallways.— 


Oentral London, Ordinary 96 OO 00 „ „% OO оо оо овоо 06 60 0 0 ео 99 ое 100 
4 per cent. Pref. оосо оо ое ое оо оо оов 00808 80 80 оо оо ња 100 


fully 
VVV 


r 5 per cent. Pref. Stock 91 1006 00 ооовооовво зоо оов о 


Liverpool Overhead, Sper oent, 


— det 
4 p.c. Deb. Btook (Pro 
Ot$y and South London 


Waterloo and Oity. 


Electric Tramways.— 


Anglo- ntine, 1-260,007 оооооооооо оо ъв оозе оооо оо оо ое Фо 
t. Debenture Stock, 1888.... 
Ord., 1-75,000 .....----. 
ов. 1.75, 060 


— Permanent 6 per 
Blackpool and Fleetwood 


Brisbane Tramway Invest., Lim. 
——— por cent. Cum. Pret., 
—— 41 per cent. Deb. Stk., Red., Prov. Certe. all pd 

British Columbis Blectric Railway Oo., Ord. Def. ........ 100 
—— Ord Pref...... MUN „„ e 
——— Non.Oam. 5 per cent. Pref. 
— 44 percent. 1st Mt. Debe.. Nos 


Consolida: 


77 vests 


4 per cend. Mortgage Debentures, Red., 1-1,700.. 


. 1-6,250, of 250 each 40 
10) 


ij per cent. Vancouver Power Deb. 


De loten Mlectric [Traction Ord. 1-500,000 & 60,00 
6 per cent. Om. Pl., 50,001 1 
5 per cent. Perpetual DebentureStock.......... 100 
B 1enos Ayres and Belgrano Tram. , Ord. , 1-100,000 
— “ AU 6 pet 0605, Cm. Pl., 1-40 000 
B 6 per cent. Om. Pl., 1-27,500 
— 5 per cent. Deb. Stock, Red 
Prov. Cert., all paid ....... 
Carpe Blectric Tramways , Nos. 1 
Olty of Birmingham Tramways, 5 
ч A e рено. Lat Mortgage He 
Colom ectric Tramways an ting, 5 per cent. let 
Mortgage Debenture Stock, Red Ou 


e 


т cent. Cu 


-480,000. . .... 5 eas 
m. Pref. . 5 
ob., 1-5,000 (1917) .... 100 


1-80,000.. 10 
0 


1002151140210,.7157212001010,4 


Last price. 


Name. E Last pries 
8 £ 
Oork Electric Tramways and Lighting Co., Ordinary = . 
Sr ma Mat A MM 10 - iis 
4 r cent. Dobent urs 100 еә 101-108 
Dublin United Tramways (1896), Ord., Nos. 1-60, 000 . . 10 13 xd 
— b per cent. Pref. , Nos. within 1 000.......... 10 = ‘Eis 
I — per cent. Mort. Debs., 1-5,000, @ оо as ев Os ео 100 ев 94-97 
mperial €9 6 (6 оо оз GO 66 C2 OH 0900 0860 оо 0.0 о е all D--1 18-19 
б per cent. Cum. Fre. . All 14- 
1 8 100 - 106-136 
ectric Tramways an Е 
= с. ле 300060000 . NS ae > 5 = 54-4 
-—À — n . n ure | REPE rm SN «e 
Kidderminster and District Lighting and Traction, Pref... 8 - 1 
London United .(1801),5 per cent. Cum. Pref. ........ 10 = 101-1 
——- 4 per cent. 1st Mt. Db. Stock, Red. .............. 100 œ 103-106 
Metropolitan lectricTrams. Deferred ‚1900 001-1,314,016 1 æ 3/16 5/16 
——— 5 percent. Cum, Prel.,500,001-814,016 .......... 1 &1 
New General Traction, Ordinary "9 9 оо „„ 8086828888 оа = é 
— $ por cons. Oum, Prot, < uee корчу 5 = 1-2 
— cent. Mo в ara, 1-1,713 (Regd.). 100 . 88-95 
Perth Elec. Tramways (W. А.)б per cent. 1 Mort. Deb. Btk е Ж 
Potteries Eiectrio Traction. Ordinary 0.001 A0 000 208. 110 E rt: 
5 per cent. Cum. Pret., I- EG O 10 9.10 
44 per ont. Debenture Stock s.~.. 100 zi 101-104 


South 3 Electric Traction and Power Company 


ee 9090 оо о о ою GO (UD CD GF UD ©з ше 0 aD 1 


Ordinary 
£101,138 6 per cent. Pref 


t 
ња ња 


—— 8528095 44 per cent, Debenture Stock >a a 7009. 0. 2 100 p е, 


Telephones.— 
Nationa Telephone, Preferred. 
C 
—— 6 per cent. Cum. Second Ff M.... 10 11-13 xd 
—— 5 per cent. Noa. Cum, Third Pref... 5 L xd 
34 per cent, Deb. Btock, Red, f 100 _ 97-93 


per 
0eleqtal Telephone and Blectric Company... — — = = — ? = 1/161 1/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Line, 


Aberdeen Corporation........ i 
Ayr Corporation July 
Barking Corporation.......... 
Birkennead Corporation ...... 
Birmingham Tramways ...... 


Blackburn Corporation ...... 
3lackpool Corporation........ 


Blackpool-Fleetwood Trams. 


Bolton Corporation .......... Aug. 
Bournemouth Corporation.... 
Bradford Corporation ........ 
Brighton Corporation ........ 
Bristol Tramways Company .. 
Burnley Corporation ........ 
Burton Corporation .......... 


Cardiff Corporation .......... 
Carlisle Tramways Company.. 
Central London Railway...... 
Jity & South London Railway 
Cork E. T. and L. Company .. 


Darwen Corporation..........| 
Dovér Corporation .......... | 
Dublin & Lucan Electric Ву... 


Dublin U. T., electric cars... 


Dublin 8. District, Electric .. 


Duadee City Tramways ...... 
Eas5 Ham Corporation 
Glasgow Corporation ........ 
Gloucester Corporation ...... 
Halifax Corporation.......... Ju 
Huddersfield Corporation .... 
Hull Corporation, E. 8........| ч 
Ilford Corporation .......... . 
Itkeston Corporation 2 
Kirkcaldy Corporation | 
Leeds Corporation............ 


Leicester Corporation ..... 


Liverpool Corporation Ju 
Liverpool Overhead Railway.. |: 
London County Council 


Lowestoft Corporation ..... 


Manchester Corporation. 


Nelson Corporation .......... 
Newcastle-on-Tyne Corptn. . 

Newport (Mon.) Corporation.. 
Portsmouth Corporation...... Ju 
Rochdale Corporation 


Rotherham Corporation ..... 
Salford Corporation .. ....... 
Scarborough Tramways Co.... 
Sheffield Corporation ........ 
Southampton Corporation 
Southend-on-Sea Corporation.. | / 


Stockport Corporation ...... 
Sunderland Corporation 
Wallasey U. D. CC.. 
West Ham Corporation | 


Wolverhampton Corporation.. 


* Includes maintenance 


b Per mile of single track. 
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SOTOS Cost 
per 

| Recelpts per | 
Ending Total Passengers | Car miles | Pas- Саг Mile of mile 
receipts carried. run, 's’nger mile. | track. | j 


134 134 
8 8 
lł 
61 61 

21 21 

17 174 

164 | 164 

58 5 

104.) 195 

77 41 
75 61 

514 | 51, 

10 i 
8 * 
6 8 | 
6à | 53 


7°23) 7:25 
3 


March 259 40,964 7,234,106 | 826,558 


March 319 12,341 2, 360,735 


£ F d 
May 31 37,931 | 9,099,715 794,641 |038 |1302! T^ 


| — 
E es E c 


a 
Sept. 25 12,503 2,979,276 290,099 |100 |10:34| 1,560 47 


|] 
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„ 51211,168 | 6,169,121 784.443 | 1°52 [108 | pe pat 
Dec. 51 30,923 | 2,049,677 | 584,989 | 362 |1268| 1,932 | 699 
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NOTES. 


Report on Naval Boilers.—In connection with the 
various trials, which have been recorded in these columns 
from time to time regarding the types of boilers to be used 
in the navy, the final report of the committee appointed to 
deal with the question has just been published, in which 
they recommend the adoption of the Babcock-Wilcox and 
the Yarrow large-tube types. 


The Institution Journal.—tThe issue of the Institu- 
tion Journal dated July contains Messrs. Edgcumbe and 
Punga's paper on “ Direct-Reading Measuring Instruments 
for Switchboard Use,” with discussion; “The Steam- 
Turbine as applied to Electrical Engineering,” by the 
Hon. C. A. Parsons, Mr. G. G. Stoney, and Mr. C. P. 
Martin, with discussion ; The Distribution of Electricity 
in Shipyards and Engine Works" (Newcastle Section), by 
Mr. J. A. Anderson, with discussion; and ''Steam- 
Tarbines” (Dublin Section), by Mr. F. C. Porto, with 
discussion. 

Yorkshire Electric Power Company's Progress. 
The power station for this great undertaking is practically 
complete во far as the structure is concerned, and such rapid 
progress is being made in the construction of the plant and 
the laying down of the mains, that the company expact to 
be quite ready to supply energy by December, in accordance 
with several contracts which tbey have already entered into. 
The exhausters and condensers are partly fixed, the boilers 
and flues have been practically completed by Messrs. 
Babcock and Wilcox, the water-drums are being erected, 
the automatic stokers are already fixed, and an extensive 
scheme of cables is being proceeded with. 


North-East Coast Institution of Engineers and 
Shipbuilders.—We have received a copy of the Trans- 
actions of the North-East Coast Institution of Engineers 
and Shipbuilders, dated July, which contains the resumed 
discussion on Mr. F. H. Alexander's paper, Longitudinal 
Engine-Room Bulkheads in Merchant Vessels in Relation 
to Transverse Stability when Bilged,” with Mr. Alexander’s 
reply; the resumed discussion on Mr. H. M. Wilson’s 
paper, “Automatic Governing of Marine Engines,” with 
Mr. Wilson's reply; and a paper by Engineer-Lieutenant 
E. F. Baker, R.N., on “The Management of Belleville 
Boilers at Sea,” with the discussion on same. 


Live-Rail Precautions.—A correspondent to the 
Times suggests that, in view of the number of accidents 
recently reported, owing to contact with live raile, it would 
be advisable that some protective marking should be 
adopted wherever such rails or fittings are exposed to the 
public. The marking should be compulsory and uniform 
throughout the kingdom, and should act as a warning or 
indication of danger by day or night. He proposes that a 
black and white chequer or stripe should be used for tbis 
purpose and painted: on the rails or fittings, universally 
indicating danger. This is an excellent idea, and we are 
not sure that it has not been adopted in places. 


Centre Poles in Streets.—It will be remembered 
that a few weeks back the Roads Improvement Association 
approached the Board of Trade with a view to securing the 
prohibition of centre poles, while they also made repre- 
sentations upon other matters. The Board has now sent a 
reply. With reference to centre poles, it does not see its 
way to recommend their prohibition, but is prepared to 
exact that these shall not be used without the express 
consent of the Board. On the question of a statutory limit 
for the width of roads, the Board does not think it would be 
advisable to fix one, as such a proceeding might have the 
effect of prohibiting urgently needed lines. The question 


of road bridges over railways and canals, the Board state, 
should be dealt with by the Local Government Board. 


Telephone. Service to France.—A heavy-gauge 
telephone circuit having been erected between Calais and 
Lille, some farther experiments have been made in tele- 
phonic communication between England and the North of 
France, and it has been found that it will be possible to 
extend the service. On and from Sept, 1 communication 
by users of the Post Office system will be practicable 
between London and Abbeville, Amiens, Aniche, Anor, 
Armentieres, Arras, Bethune, Boulogne-sur-Mer, Calais, 
Cambrai, Denain, Douay, Dunkirk, Fourmies, Lens, Lille, 
Masnidres, Montreuil, Peronne, Roubaix, St. Omer, 
St. Quentin, Tourcoing, Valenciennes. The charge for 
each Period of three minutes will be 8s. 


Electric Lighting Pamphlet.—An excellent little 
pamphlet on the advantages to tradesmen of using electric 
light is published by Messrs. Jacomb Bros., of Wingfield- 
road, Stratford. The author, Mr. G. Rockley, has been 
employed by the electricity department of the West Ham 
Corporation for some years as official canvasser and general 
outside representative, and in this booklet he strikes out 
quite a new line, particularly in enlarging upon the special 
advantages of the electric light from the stock-keeper’s 
standpoint, rather than by relying on the usual arguments 
to controvert the exaggerated circulars of the gas com- 
panies. Many of the reasons advanced by the author in 
favour of the adoption of electric lighting by tradesmen of 
all kinds are distinctly cogent. The publishers supply this 
booklet at the rate of £1. 128. 6d. for 250, or £5. 58. per 
1,000. 


The Forms of Sulphur in Coal.—The Journal of the 
American Chemical Society contains some notes by Mr. 
E. E. Somermeier on the forms in which sulphur occurs in 
coal, their calorific values, and their effects on the accuracy 
of the heating powers, calculated by Dulong's formula. 
The author observes that the estimation of the calorific 
value of coal from the ultimate analysis involves the 
calorific value of the sulphur present. When the amount 
of sulphur is large, the question is important, especially as 
to how the heating value is affected by the different forms 
іа which sulphur may occur. The author has studied the 
question experimentally. Since pyrites does not burn 
completely in a calorimeter, the samples used were burned 
with coal. As an average of three determinations with 
one sample and four with another, the value 2,637 calories 
for 1 grm. of pyrites was obtained. With 55:2 per cent. of 
sulphur in the pyrites, the calorific value per gramme of 
sulphur as pyrites is 4,957 calories; 2,915 calories is the 
heat of combustion of 1 grm. of sulphur as pyrites under 
ordinary conditions of combustion. 


Tramway up Mont Blanc.—The conditions of а 
concession to a financial syndicate for an electric tramway 
up Mont Blanc are, according to the Paris correspondent of 
the Standard, as follows: The line is to start from Le 
Fayet, St. Gervais, and the route to be followed is to 
include stations at St. Gervais-les-Bains, Motivon, the Col 
de Voza, the Pavillon de Bellevue, Mont Lachat, Les 
Rognes, Tete Rousse, and the summit of the Aiguille du 
Gouter. The final plans are to be presented within a year 
of the signing of the decree, and the construction of the 
railway must be commenced within another year, and 
prosecuted in such а way that it is completed within a 
period of six years from the commencement of the work. 
The gauge of the railway is to be 5:28ft., and the minimum 
number of journeys to be made daily each way from June 15 
to Sept. 15 is fixed at two. The trains will be composed of 
two carriages, and the maximum speed is to be five miles 
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an hour. The fares will be calculated upon a scale of 28. per 
mile, and for goods or luggage the rate is to be 4s. per ton 
per mile. | 
Sound-Proof Telephone Apartment.—The Western 
Electrician of Chicago deacribes a telephone booth manu- 
factured by the Yesbera Manufacturing Company, of 
Ohio. This booth has double walls. The inside and 
outside walls both extend to the floor on which the booth 
stands. The edges of the booth floor fit into grooves 
ploughed crosswise of the inside walls. The inside walls 
are first put into position, the edges of the side walls fit 
into grooves ploughed lengthwise of the front and back 
walls ; screws draw them tightly together at the corners 
of the booth. The outside walls are put into position and 
fastened in the same manner as are the inside walls. The 
ceiling fits over the inside walls, the top over the outside 
walls, giving a clear air-space on all sides and at the top. 
The floor rests on felt cushions. The outside and inside 
walls are held the proper distance apart by four small 
cushioned blocks at the extreme corners of each side. The 
doors walls are separate, and swing on different sets of 
hinges, necessitating the use of an adjustable extension 
lock, which is supplied with each booth. By this construo- 
tion the best possible sound-proof qualities are obtained. 


Cost of Trackless Trolley Roads.—The figures 
furnished by the Berlin General Electric Company show 
that а trackless overhead trolley car capable of holding 
22 passengers uses about the same amount of electric 
current as an ordinary street car with accommodation for 
28 passengers, representing & higher cost of some 25 per 
cent. It should also be remembered that the maintenance 
of the cars, owing to a greater wearing out of the rolling- 
stock and extensive need of lubricators, etc., is larger than 
on track cars, though in the latter case provision has to be 
made for repairs to the permanent way. The total operat- 
ing costs worked out at about 4d. per mile. Favourable 
figures are also given for the operation of the trackless line 
in the Bila Valley. According to the latest reports, after 
three months’ operation the cost of electric current was 
double that of a track road. This greater utilisation of 
current, however, is calculated to represent only one-tenth 
of the sum which track roads require for interest and main- 
tenance. A large part of the income of these trackless 
roads is obtained by carrying goods. It has been found 
that the streets are not at all injured by the trackless cars. 

The American Visit.—The programme in connection 
with the forthcoming visit of the Institution to America 
has now been finally settled, and contains a large quantity 
of highly useful information, the substance of which has, 
however, been given in previous issues of this journal. A 
special notice intimates that arrangements have been made 
for the United States Custom House officials to board the 
steamer “Republic” shortly before arrival in Boston in 
order to pass the baggage and personal effects, thus 
obviating any delay on landing. The White Star Com- 
pany have also kindly agreed to make special provision for 
facilitating the customs examination and the immediate 
transport of the luggage to the hotel in Boston by placing 
the luggage of the whole party together in the baggage 
room. То enable this to be done, all luggage not specially 
wanted on the voyage should be dispatched beforehand to 
Liverpool, each member consigning it to himeelf, addressed : 
* Passenger by s.s. ‘ Republic,’ sailing Aug. 25, White Star 
Line, Canada Dock, Liverpool.” This notice does not 
apply to luggage required in the state-rooms during the 
voyage, which need not be forwarded in advance. The 
White Star Company are sending to the members their 
own baggage-room labels, in addition to which the Institu- 
tion labels must also be affixed to all articles for the purpose 


of identification. The labels for the hold previously sent 
out by the White Star Company are to be discarded, but 
the state-room labels must be kept for the hand luggage. 


The Weybridge Injanction.—The Weybridge Urban 
District Council bas obtained an injunction against the 
Urban Electric Supply Company, to which it transferred 
its electric lighting order, restraining the company from 
supplying the adjoining parish of Walton. The injunction 
was granted by Mr. Justice Joyce, and the effect of it is 
to prevent the company from supplying energy outside the 
Weybridge area, the defendants being prohibited from 
disturbing the Weybridge roads to lay mains for this 
purpose. Though we have not the full facts of the case 
before us, the Urban District Council do not appear to 
have exhibited much business acumen. It is surely to the 
advantage of the inhabitants of Weybridge that the com- 
pany should supply energy at the lowest possible rate. 
The demand is а prominent factor in the rate, and by 
going to adjoining districts the company obtains а larger 
demand, and consequently is able to produce more cheaply. 
We gather that objection to the generating station at 
Weybridge was one of the causes for the application for 
the injunction. His Lordship, however, implied that the 
company might overcome the difficulty by approaching the 
Board of Trade for а license to supply energy outeide 
the Weybridge area, and granted a stay of the injunction 
for this purpose. | 

The Telephone Question.—The Postmaster-General 
has replied, in the form of a parliamentary paper, to a 
question by Mr. Claude Hay with reference to the 
transfer of the National Telephone Company's under. 
taking to the Government. Mr. Hay asked the Post. 
master-General whether, in the event of his coming to 
an arrangement with the National Telephone Company 
during the autumn as to the purchase of their under- 
taking, he will give the House an opportunity of discuss- 
ing the terme of purchase before the Government are 
committed to the same, in order that the interests of the 
users of the telephone and the taxpayers may be properly 
protected; whether he will agree in any event to refer 
the agreement (if any) to а Select Committee; and 
whether, in the event of his deciding to postpone the 
purchase until 1911, he will reduce the rates of the Post 
Office service, especially the charge for unlimited service." 
Lord Stanley reiterates his pledge that no agreement for 
purchase between the Post Office and the company will 
be considered binding until the House of Commons has 
had an opportunity of expressing its opinion thereon. In 
regard to the rates charged for the Post Office service, 
Lord Stanley states that this matter must be considered 
on ite merits, apart from any question of purchase. 

Hydro-Electric Scheme for Simla.—It is reported 
that the committee appointed by the Punjab Government 
to investigate the question of increasing the water supply 
of Simla will submit its report in a few days. The members 
have definitely rejected General Beresford-Lovett's scheme, 
80 far as it relates to the pumping of water from the Sutlej, 
but have, at the same time, decided that the electrical 
power shall be derived from Nauti Khud. It is understood 
that they will recommend a modification of a project 
worked out by the Public Works Department of the 
Punjab in 1889 for tapping the streams north of Mahaau, 
where a very ample supply is obtainable. The motive 
power will, as suggested by the Simla Extension Com- 
mittee of 1898, be derived from the water of the Naut- 
Khud stream, and will be transmitted electrically to the 
pumps, which will be situated in the bottom of the valley - 
below Phagu. If the recommendations of the committee 
now assembled are accepted, practically all the houses at 
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Mahasu and Mashobra, as far as Naldera, will be served 
from the new water-mains, and an increase, of the supply 
ар to one million gallons a day can be sent into Simla to 
meet the future demands of population, and still leave a 
margin for further extensions. The cost of the hydro 
electric installation will be about 10 lakhs, which sum will 
not only provide electric power for the pumps in the day- 
time and electric light at night, but will also include the 
cost of the laying down of electric mains all over the station 
for public and private lighting. 

Third-Rail System of the Paris-Orleans Rail- 
way.—A description is given in the Street Railway Journal 
of the Paris-Orleans Railway Company’s extension of their 
third-rail system. The newly-electrified section, which is 
some dozen miles in extent, covers the suburban districts 
between the Paris (Austerlitz) terminus and the important 
junction at Juvisy. As on the New York Central, the 
trunk-line trains also will be hauled over the converted 
section to the terminus by electricity. It will be seen from 
the accompanying diagram (in which the dimensions are 
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given in millimetres) that the distance between the running 
rail and the third rail carrying the current is considerably 
in excess of the standard practice in England. Thus, 
while the exact distance between the inner edge of the 
ranning rail and the third rail is not given, the dimension 
shown of 600mm. indicates a distance of considerably over 
2ft., whereas the standard agreed upon at the conference 
of English railway companies was lft. 7lin. Again, the 
height of the third rail is nearly 8in., as against 3in. on 
English lines. The wooden protection shown is not unlike 
that which has been adopted in this country for protecting 
the third rail in stations. 


- "The Labour Market in 1903.—The report of the 

Labour Department of the Board of Trade for 1903 on the 
subject of changes in rates of wages and hours of labour in 
the United Kingdom shows that the coal-mining, iron and 
steel, engineering, shipbuilding, and glass trades were the 
ones most affected by the fall in wages during the year. 
The fall, taking all industries, was, however, less than in 
the two preceding years. Inthe industries for which it was 
possible to obtain definite statistics with regard to the 
number of persons affected, the report shows that about 
897,000 workpeople had their wages changed during 1903. 
Of this number about 21,000 obtained increases amounting 
to rather more than £1,500 per week, while 875,000 
sustained decreases amounting to more than £39,800 per 
week. The net result of all the changes reported to the 
department in 1903 was thus a decrease of £38-300 in 


_ weekly wages, compared with decreases of £72,700 in 


1902 and £77,300 in 1901. When the various dates at 

. which the changes came into operation are taken into 
account, the net decrease in the year's wages bill due to 
the changes recorded in this report may be roughly esti- 
mated at £500,000, as compared with. decreases of 
&2,500,000 in 1902 and £1,600,000 in 1901. It is satis- 
factory to note that in 1903, as also in 1901 and 1902, the 
number of workpeople whose changes in wages were pre- 


ceded by a stoppage of work formed but an insignificant 
fraction of the whole, the percentage affected in 1903 being 
only 1:5 per cent. of the total Changes affecting 78 per 
cent. of the total number of workpeople affected were 
arranged by conciliation, arbitration, wages boards, sliding 
scales, or other conciliatory agencies, though these per- 
centages do not take account of abortive strikes. The: 
changes in hours of labour recorded in 1903 were unimpor- 
tant, but those which took place resulted in a net reduc- 
tion. The number of workpeople affected was the lowest 
recorded in any year since the statistics were first collected 
in 1893. 


Wireless Telegraphy Bill.— This measure, upon 
which we expressed our views a week or two ago, has 
become law in practically the form of the draft Bill, and 
it may be of interest to record the attitude of the Govern- 
ment as voiced by Lord Selborne, who moved the second 
reading in the Upper Chamber. His Lordship stated that 
the Bill did not attempt to settle once for all the great 
questions which were beginning to be raised by the intro- 
duction of wireless telegraphy—questions which affected 
the defence of this country, the trade and internal com- 
munications of this country, and the progress of the inven- 
tion, since the measure was of a tentative character, and 
would expire in two years. In view of experience in 
the matter of electricity, there was a good deal of 
disinclination to settle this question in a manner which 
might have the effect supposed to have been produced 
by the legislation passed 20 years ago in dwarfing and 
checking the progress of invention. He thought that 
the plan adopted by the Government obviated those 
difficulties and disarmed criticism, and, at the same time, 
met two very pressing needs. In the first place, it was a 
standing danger to the defence of this country by land 
and by sea that there was no method of controlling wireless 
telegraphy at all. It was perfectly possible for anybody 
who chose to do во to set up a wireless telegraph installa- 
tion and to communicate with anybody by sea or across 
the Channel. It was really a pressing necessity of national 
defence that power should be taken to control all installa- 
tions of this kind. A peculiarity of wireless telegraphy 
was that unless it was controlled its utility might be 
negatived, and nothing but chaos would supervene. If 
the coast were studded with wireless telegraph stations 
under no control and competing with each other, proper 
communication would be impossible, and ships would not 
be able to communicate with the shore. Therefore, for the 
proper civilised use of the invention, control was essential. 
The third point was that at this transition period it was 
very important that vested rights should not be allowed to 
grow up which the State hereafter might have to purchase 
at an immense cost. These three points were dealt with 
in the Bill, though no attempt was made to arrive at a 
permanent settlement. 


New South Wales Department of Mines.—The 
annual report of the New South Wales Department of 
Mines for the year 1903, just received, contains an 
abundance of information upon the mining industries of 
that State. In the first place, the document records that 
the improvement anticipated was realised, increases being 
shown in nearly all the metals and minerals found in that 
region. The value of the year's production was £6,059,486, 
being а net increase of £421,541 over the previous year. 
The coal obtained amounted to 6,554,846 tons, representing 
an increase in value over the previous year of £113,061. 
The gold produced totalled 295,7780z., sigaifying an 
increased value of £395,059. Copper, however, showed 
the greatest advance, the 9,200 tons obtained indicating 
an enhanced value of $122,265 over the previous year's 
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output. In regard to iron, however, matters are at & 
standstill, and nothing is likely to be done until the 
report of the Royal Commission has been considered by 
the Federal Government. The total number of persons 
engaged in the mining industries is estimated at 37,559, 
as compared with 335,695 during the previous year. An 
electric apparatus for relighting safety lamps was intro- 
duced into several coal collieries. A Jeffrey electrical coal- 
cutting machine was introduced into one of the mines with 
satisfactory resulte, and it is understood that electrical 
machines will be employed by a number of proprietors 
in the near future. In one section of the report it is 
stated that a certain amount of dissatisfaction has been 
expressed with the mining laws, which are regarded as 
illiberal compared with those of other countries, and 
it is considered that more generous provisions in 
reference to tenure are needed, so as to attract more 
capital to the mines. It is also considered that the con- 
solidation of the various Acta would be of great benefit, 
as their number tends to complicate their administra- 
tion. During the year the Legislative Assembly passed a 
Bill to regulate wages in coal mines, and another to limit 
the period of employment below ground io coal mines to 
eight hours a day, but both were rejected by the Legislative 
Council. The report states that there is every reason to 
hope for a continuance of the improvement in the mining 
industries during the ensuing year. 


Electric Traction at Hong Kong.—News reaches 
us of some successful trials over the completed portion of 
the new electric railway at Hong Kong, for which Messrs. 
Dick, Kerr, and Co. are the contractors. The initial run 
was made at the commencement of last month, the first 
ear to leave the sheds being run under tbe direction of 
Mr. Emerson, superintending engineer. Mr. Hackwood 
inspected on behalf of the consulting engineers, Messrs. 
Dickinson, of Birmingham. The party in this first car 
included, besides those above mentioned, Mr. Scott, 
general manager; Mr. Windsor and Mr. Graham, 
of Messrs. Dick, Kerr, and Co.; Mr. Graham, of 
the Callender Cable Company; Mr. Fung Wa Chun; 
and Mr. Chan A. Tong. The car, leaving the sheds 
at four o'clock, beaded for Bowrington Canal, and then 
ran along Morrison-hill-road. It returned shortly after- 
wards along the Praya, and stopped at No. 2 Station. 
After remaining there for a while it was run back to the 
sheds. The trial was quite a success, and the car ran 
smoothly along the rails. After the return of this 
first car another preliminary run on another car was 
taken under the direction of Mr. Scott, the general 
manager, who was accompanied by Mr. A. Course, 
traffic superintendent, and the staff of inspectors. The 
same course was travelled over, and with all success. 
Much interest was taken by those present in the smart 
behaviour of the Chinese motormen and conductors. Mr. 
Scott said that so far he had every reason to be quite 
satisfied with the manner in which they had come through 
the trial. The organisation of an efficient staff has been no 
easy matter. The men were all new to the work, and it 
has been necessary for Һе Chinese motormen and con- 
ductors to learn the names of all the different parts of the 
car. Henceforward, until the opening of the entire system, 
the Chinese motormen and conductors are to be subjected 
to rigid training, and there will be trial trips each day. No 
pains or expenses are being spared to organise a thoroughly 
efficient and reliable staff in which the public can place 
confidence. The opening of the tramways to the public 
awaits the completion of the track along Arsenal-street. A 
local journal credits a Celestial who witnessed the opening 
ceremony with the remark: ' No makee pull, no makee 


pushee, how fashun can makee run?” which observation, 
or something pretty similar, does not sound altogether 
unfamiliar. 

Electricity in the Philippines.—The Manila corre- 
spondent of the American Electrician contributes to the 
August number of that journal an interesting account of 
the somewhat crude materials wh'ch electricians in the 
Philippine Islands are often compelled to use. After a 
rather amusing description of the implements employed by 
native helpers of the Electrical Corps of the United States 
army, he calls attention to the odd style of combination 
bamboo poles which one is obliged to use in certain parts 
of the Philippines, where other stock is not available. 
Fig. 1 represents one of these combination poles, consisting 
of a dozen or two of the slender, elastic bamboo pieces 
united as shown in the illustration, and bound up with 
wrappings of cord and sometimes wire. The great advan- 
tage of this type of pole is, it appears, that it will stand a 
great deal of typhoon and earthquake without fracturing— 
no small consideration in that tempestuous region. Tbe 
poles are often bent over by the high winds, but seldom 
break. They are difficult for the American wiremen to 
ascend, but easy to the barefooted native wireman. Cross- 
arms for poles are often constructed on the rather crude 
yet effective and practical style shown in Fig.2. The cross- 
piece is usually cut through and the pole inserted as shown. 


Fic. 2. 


Nails or screws are seldom used ; sometimes wooden pins 
are driven ia to secure the parts. The design of hammer 
frequently observed in the belt of the native wireman is 
illustrated in Fig. 5. The hammer-head is made of stone 
or metal, and bound to a handle of hard wood with wrap- 
pings of split vegetation, thoroughly dried and exceedingly 
tough. 

The Pacific Cable.—A White Paper issued by the 
Government on the Pacifie cable contains, in addition to & 
formal statement of the money issued under the provisions 
of the Pacific Cable Act, a report by the Pacific Cable Board 
to the effect that during the year 1903-4 the cable was 
maintained and remained in efficient working order, and 
no interruption of any kind occurred. The gross 
message revenue received during the year was £81,832, 
and the net message revenue £79,824. The number 
of messages and words transmitted during the year 
were 176,551 and 2,095,573 respectively, of which 
107,747 messages and 1,226,460 words were inter. 
Colonial. In January last the Fiji Government opened 
telegraph communications between Suva and Levuks. 
The actual expenditure of the Board on the service of the 
cable during the 12 months ended March 31 last amounted 
to £54,824, or £25,000 less than the gross receipts. Ав, 
however, the Board set aside during the year under review 
£55,500 as a renewal fund, and as it has also to pay an 
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annuity of £77,544 to meet the interest on its capital and 
to replace the whole capital in 50 years, the actual deficit 
amounted to rather more than £88,000, and that sum has 
tt be provided by the contributing Governments. The 
renewal fund amounted to £52,000, of which £12,500 was 
held in spare cable. The Board hesitates to make any 
exact forecast of its probable revenue and expenditure 
during the current year, but if no contingencies arise, it 
believes that after providing for the annuity, renewal fund, 
and working expenses there will be a deficit of £89,810. 
The Board believes that as one result of the construction 
of the cable and the competition to which it has led, the 
average time of transmission between Australasia and the 
United Kingdom has been sensibly reduced. Arrange- 
ments have been made for provisioning outlying stations, 
and the Board has endeavoured to supply its officers with 
rational means of amusement. A post office and a Lloyd's 
signal station have been instituted on Fanning Island, and 
if a lighthouse were provided the Board considers that the 
place would be of value to merchant vessels and the navy. 
The Board is glad to know that a conference will imme- 
diately be held in London between the representatives of 
the various Governments interested in the cable under the 
presidency of the Secretary of State for the Colonies, with 
the object of settling certain matters at issue between them, 
and believes that the meeting will have the effect of solving 
many difficulties and indirectly promoting the prosperity of 
the cable. 


Electricity in Mining.—A new type of electric loco- 
motive for gathering the coal in mines has been devised by 
the Jeffrey Manufacturing Company, of Columbus, Ohio, 
the distinctive feature of which is that it can be operated 
without earth rails or overhead wires. Locomotives of this 
type are made with a total height of as low as 29in. A 
flexible cable, insulated with the best rubber and protected 
from mechanical injury by heavy braidings, is wound upon 
а reel, which, with а spooling device, is mouuted at one 
end of the locomotive. "The cable is connected to terminals 
provided for the purpose, and is automatically paid out as 
the locomotive recedes and rewound upon the reel, in even 
layers and in uniform tension, as it returns. The cable is 
of sufficient length to permit the locomotive to reach the 
greatest depth of rooms found in mining practice. A cable 
with a single conductor is used when the tracks in the 
rooms are laid with steel rails, but when the track is laid 
partly with steel and partly with wooden rails, it becomes 
necessary, in order to convey the current required, to 
employ a cable with twin conductors. All electric contacts 
and conductors are substantially enclosed in dust-proof 
compartments, so that it is quite impossible for them to be 
touched accidentally. A standard trolley is provided for 
use on any portions of the track where there is an over- 
head wire. The reel is operated by a friction clutch, which 
is positively driven by a silent, running chain and sprocket 
from the motor, the control of the clutch being placed 
within easy reach of the man at the operating end of the 
locomotive. The speed of the cable reel when the cable is 
being wound up is such that it tends to produce a slight 
tension in the unwound portion of the cable; in other 
words, the cable is wound up faster than the locomotive 
advances on the track. When the tension of the cable is 
increased the friction clutch allows the reel to slip, and 
thus prevents injury to the cable from excessive tension. 
The clutch can be adjusted to produce any tension desired 
on the cable, but from practical tests it has been found 
that about 251b. is sufficient. Thus, when the locomotive 
is running the winding of the cable is positive, regardless 
of speed, and the locomotive can never run over it. When 
the reel is unwinding the cable, as when the locomotive is 
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going into а room, just enough tension is automatically 
kept on the cable to prevent it from kinking, should it have 
а tendency to do so. With this device the cable is not 
dragged over the ground, but is merely laid down as it is 
paid out and again picked up as it is rewound upon the 
reel. The even winding of tbe cable is accomplished by a 
spooling device of simple construction. We summarise the 
preceding from Dun's Heview. 

Electric Coal Cranes in Scotland. — Electric 
eranes, both for coal loading and general goods work, are 
going to displace bydraulic cranes in Scottish ports. 
Glasgow has just placed an order for six cranes for the 
Clydebank Dock with a Bath firm. Exhaustive trials with 
а crane in the Princes Dock have led to this action on the 
part of the Clyde Trustees. At Leith the first electric coal 
crane was erected—in the Victoria Dock—by a Carlisle 
firm recently, and at present additional rails are being laid 
во as to add to ite usefulness. It replaced an old steam 
crane which had been in position for nearly 50 years. In 
the other docks in Leith the coal hoiste are all hydraulic 
worked, but so great has been the satisfaction with 
this new one that there is no likelihood of any other 
cranes being erected but those driven by electricity. 
This Carlisle (Covans, Sheldon, and Co.) built crane runs 
upon a railway, 15ft. gauge, and has a normal lifting 
capacity of 25 tons at a radius of 20ft., although it has 
been successfully tested with a load of 32 tons. It is 
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driven by three motors — one for main lifting, one for 


revolving, and one for derricking. This latter motor is 
also used for travelling the crane, the change of gear being 
effected by clutches. The electric current is taken from 
the town installation, and is conveyed to the crane through 
a flexible armoured cable into a collector fixed on the crane 
carriage, and from thence to the switehboard, and so to the 
different motors. At intervals along the wharf connecting 
boxes are placed for bringing the flexible cable into contact 
with the main cable. The carriage upon which the crane 
is mounted is built of steel, and runs upon four pairs of 
wheele, the front and back pairs being geared for travelling 
tbe crane, and the two centre pairs having sliding beariugs 
on springs to ensure each wheel getting its due proportion 
of the superincumbent weight. The centre pillar is a steel 
forging having a solid head, under which runs a series of 
case-hardened steel rollers. Steel-wire ropes are used, the 
barrels being large enough to allow of the full length of 
rope being wound upon them without any overlapping. 
The main rope is 410fc. long by din. in circumference, and 
that for tipping is 114ft. by 34in, All the machinery in 
connection with the crane is enclosed in а large steel house, 
with windows so arranged that the engineman has a view 
of the work he has to do. 
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THE BRITISH ASSOCIATION. 


CAMBRIDGE MEETING, 1904. 
[BY OUR SPECIAL CORRESPONDENT. | 
| CAMBRIDGE, Wednesday. 
This years meeting of the British Association at 

Cambridge promises to be a great success, both as regards 
numbers attending and from the interest of the papers to 
be read. The accommodation for presidential address and 
the lectures is already completely filled, and arrivals to-day 
have mostly been disappointed in their applications for 
seats. These lectures are respectively : 

“The Origin and Growth of the University,” by Mr. J. 
Willis Clark, M. A., in the theatre on Thureday, 
Aug. 18, at 5.30 p.m. 

“ Ripple-Marks and Sand-Dunes,” by Prof. George Darwin, 
ERS. in the theatre on Friday, Aug. 19, at 
8.30 p.m. 

" Recent Palaeontological Discoveries in the Rocky Moun- 
tains," by Prof. Osborn, of New York, in the theatre 
on Monday, Aug. 21, at 8.50 p.m. 

The sectional programmes, as far 4» arranged at present, 
are as follows, but the dates are subject to alteration, and 
certain additional papers : 


SECTION A.—MATHEMATICAL AND PHYSICAL SCIENCE. 
Thursday, Aug. 18. 
2. “Experiments to decide whether the Ether Moves with 
the Earth or not,” by Prof. W. Wien (Würzburg). 
4. “Тһе Reaction of the Radiation on a Moving Electron," 
by Prof. M. Abraham (Gottingen). - 
9. A modification of Fitzgerald’s model of the ether, by 
J. Butler Burke. 
Monday, Aug. 22. 
. Report of Committee on Electrical Standards. 
. “Standards of Wave-Length," by Prof. Kayser (Bonn). 
7. “On the Effect of Electrical Oscillations in Optically 
Active Bodies," by Prof. W. Voigt (Göttingen). 
Tuesday, Aug. 28. 
1. “A Correlation between the Electric Conductivity of 
Air and the Variation of Barometric Pressure,” by 
J. Don. 
2. “Оп the Ionisation 
Schuster, F.R S. 
3. Discussion on The Radioactivity of Ordinary Matter,” 
to be opened by Prof. J. J. Thompson, F. R. S. 
6. "Plan of a Combination of Atoms to have the Pro- 
риа of Polonium or Radium,” by Lord Kelvin, 
т“ oe Insulation in Vacuum,” by Lord Kelvin, 
8. “Electrical Conductivity of Flames,” by Dr. Н. A. 
Wilson. 
9. “ Electrical Properties of Hot Bodies,” by Dr. O. W. 
Richardson. 
10. “ The Production of Radioactive Surfaces,” by C. E. S. 
Phillips. 
11. “The Kinetic Theory : Determination of the Size of 
Molecules,” by J. H. Jeans. 
Wednesday, Aug. 24. 
1 “ Electric Waves along Spiral Wires, and Applications to 
Wireless Telegraphy," by Prof. J. A. Fleming, F.R.S. 
2. Magnetic and Electric Properties of Nickel at High 
Temperatures," by Prof. C. G. Knott. : 
5. “ Eddy-Current Losses in the Lead Sheaths of Three- 
Phase Cables," by W. B. Field. 
4. “Оп the Viscosity of Colloidal Iron Hydrate,” by Dr. 
А. D. Denning. 
5. Magnetic Double Refraction of Colloidal Iron Hydrate,” 
by Dr. A. D. Denning. 
6. On the Electric and Thermal Conductivities of certain 
Alloys of Iron," by Prof. W. F. Barrett, F. R. S. 
7. “А New Apparatus for Producing Magnetic Fields of 
Force,” by Prof. M. Hartog. 
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of the Atmosphere,” by Prof. A. 


SECTION F.—ECONOMICS AND STATISTICS. 
Thursday, Aug. 18. 

3. “A Moot Point in the Theory of International Trade,” 
by Prof. F. Y. Edgeworth. | 

4. “Improvements in Agriculture and their Effect оп 
Economic Rent,” by Prof. A. W. Flux. 

SECTION G.—ENGINEERING. 
| Thursday, Aug. 18. 
11.30 a.m.—Presidential address. 
2 p.m.—“ The Origin of Sand Ripples,” by Mrs. Ayrton. 
Friday, Aug. 19. 

1. Flame Temperatures in Internal-Combustion Motors," 
by E. Dugald Clerk. 

2. Exhaust Gas Calorimetry,” by Prof. B. Hopkinson, to 
be followed by a general discussion. 

3. “The Effects of Receiver Drop in a Compound Engine,’ 
by J. W. Hayward. 

4. "Superheated Steam: throttling and other experi- 
ments,” by A. H. Peake. 

Monday, Aug. 22. 

1. “The Use of Electricity on the North-Eastern Railway 
and on Tyneside,” by C. H. Merz and W. McLellan. 

2. “Electricity from Water Power,” by A. A. Campbell 
Swinton. 

3. “ Energy Losses in Magnetising Iron," by W. М. Mordey 
and A. G. Hansard. 

4. “Testing Alternating-Current Induction Motors by a 
Hopkinson Method,” by Dr. W. E. Sumpner and R. W. 
Weekes. 

5. “Large-Bulb Incandescent Lamps as Secondary Standards 
of Light,” by Prof. J. A. Fleming. 

6. Some Investigations on the 10-c.p. Harcourt Pentane 
Lamp made at the National Physical Laboratory,” by 
Clifford Paterson. 

Tuesday, Aug. 23. 

gts re 9 of the Nile, by Major Sir Hanbury Brown, 

. A Universal Testing Machine of 500 tons for full-sized 
Members of Structures,” by J. H. Wicksteed. 

. “The Effect of Rapidly Alternating Stresses on Struc- 
tural Steels,” by Prof. J. O. Arnold. 

4. “А New Process for the Protection of Iron and Steel 

from Corrosion,” by S. Cowper-Coles. 

5. The Electrical Conductivity of certain Aluminium 
Alloys as affected by Exposure to London Atmo- 
sphere, and a Note on their Microstructure,” by Prof. 
E. Wilson. 

230 p.m.—Lecture on “Indicator Diagrams of a Small 
Petrol Motor, with Experimental Demonstration,” by 
Prof. H. L. Callendar. 
| Wednesday, Aug. 24. 

. Report of the Mersey Tidal Regime Committee. 

. “Testing Alternating Motors with Direct Current," by 
W. Cramp. 

3. “The Action of Lightning Strokes on Buildings,” by 

Killingworth Hedges. 


SECTION I.—PHySIOLOGY. 
Thursday, Aug. 18. 

1. Reflex and Direct Response to Galvanic and Faradic 

- Currente,” by Prof. MacWilliam. 

| SECTION L. 

1. The school.leaving certificate of the Board of Education, 

University of London, and other examining bodies. 
2. The national and local provision for training of teachers. 
3. The method of imparting manual instruction (in its 

broadest sense) in the various grades of schools. 
4. “Realistic Arithmetic,” by Lieut.-Colonel Mackinlay. 
5. "The Place of Hemistic Method in Teaching Ex; eri- 

mental Physics,” by Dr. R. W. Stewart. 
6. ‘Specialisation in Science Teaching,” by J. Н. Leonard. 
7. Report on " Influence of Examinations upon Teaching." 
8. Report on Courses of Practical, Experimental, and 

Observational Studies in Elementary Schools.“ 
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BY THE RIGHT HON. A. J. BALFOUR, DCL, LL.D, MP, 
F.R S., CHANCELLOR OF THE UNIVERSITY OF EDIN- 
BURGH, PRESIDENT. 


Reflections Suggested by the New Theory of Matter. 


The meetings of this great society have for the most 
part been held in crowded centres of population, where our 
surroundings never permit us to forget, were such forget- 
fulness in any case possible, how close is the tie that binds 
modern science to modern history, the abstract researches 
of the student to the labours of the inventor and the 
mechanic. This, no doubt, is as it should be. The inter- 
dependence of theory and practice cannot be ignored 
without inflicting injury on both; and he is but a poor 
friend to either who undervalues their mutual co-operation. 

Yet, after all, since the British Association exists for the 
advancement of science, it is well that now and again we 
should choose our place of gathering in some spot where 
science rather than its applications, knowledge, not utility, 
are the ends to which research is primarily directed. 

If this be so, surely no happier selection could have been 
made than the quiet courts of this ancient nniversity. For 
here, if anywhere, we tread the classic ground of physical 
discovery. Here, if anywhere, those who hold that physics 
is the true Scientia Scientiarum, the root of all the sciences 
which deal with inanimate nature, should feel themselves 
at home. For, unless I am led astray by too partial an 
affection for my own university, there is nowhere to be 
found, in any corner of the world, a spot with which have 
been connected, either by their training in youth or by the 
labours of their maturer years, во many men eminent as 
the originators of new and fruitful physical conceptions. 
I say nothing of Bacon, the eloquent prophet of a new era; 
nor of Darwin, the Copernicus of biology ; for my subject 
to-day is not the contributions of Cambridge to the general 
growth of scientific knowledge. I am concerned rather 
with the illustrious line of physicists who have learned or 
taught within a few bundred yards of this building—a line 
stretching from Newton in the seventeenth century, through 
Cavendish in the eighteenth, through Young, S:okes, Max- 
well in the nineteenth, through Kelvin (who embodies an 
epoch in himself) down to Rayleigh, Larmor, J. J. Thomson, 
and the scientific school centred in the Cavendish laboratory, 
whoee physical speculations bid fair to render the closing 
years of the old century and the opening years of the new 
as notable as the greatest which have preceded them. 

Now what is the task which these men, and their 
illustrious fellow-labourers out of all lands, have set them- 
selves to accomplish ? To what end led these new and 
fruitful physical conceptions " to which I have just referred ? 
It is often described as the discovery of tbe laws con- 
necting phenomena.” But this is certainly a misleading, 
and in my opinion a very inadequate, account of the subject. 
To begin with, it is not only inconvenient, but confusing, 
to describe as phenomena things which do not appear, 
which never have appeared, and which never can appear, to 
beings во poorly provided as ourselves with the apparatus 
of seüso-perception. But apart from this, which is a 
linguistic error too deeply rooted to be easily exterminated, 
is it not most inaccurate in substance to say that a 
knowledge of Natures laws is all we seek when 
investigating Nature? The physicist looks for some- 
thing more than what, by any stretch of language. 
can described аз ‘‘co-existences” and sequences 
between so-called phenomena.” He speaks for something 
deeper than the laws connecting possible objects of experi- 
ence. Eis object is physical reality: a reality which may 
or may not be capable of direct perception; a reality which 
is in any case independent of it ; areality whioh constitutes 
the permanent mechanism of that physical universe with 
which our immediate empirical connection is so slight and 
so deceptive. That such a reality exists, though philosophers 
have doubted, is the unalterable fate of science; and were 
that faith per impossibile to perish under the assaults of 


critical- speculation, science, as men of science usually, 


conceive it, would perish likewise. 

If this be so, if one of the tasks of science, and more par- 
ticularly of physics, is to frame a conception of the physical 
universe in its inner reality, then auy attempt to compare 


the different modes in which, at different epochs of scientific 
development, this intellectual picture has been drawn, 
cannot fail to suggest questions of the deepest interest, 
True, I am precluded from dealing with such of these 
questions as are purely philosophical by the character of 
this occasion, and with such of them as are purely scientific 
by my own incompetence. But some there may be suffi. 
ciently near the dividing line to induce the specialists who 
rule by right on either side of it to view with forgivin 
eyes any trespasses into their legitimate domain which 
may be tempted during the next few minutes to commit. 

Let me, then, endeavour to compare the outlines of two 
such pictures, of which the first may be taken to represent 
the views prevalent towards the end of the eighteenth 
century ; а little more than 100 years from the publication 
of Newton’s “Principia,” and, roughly speaking, about 
midway between that epoch-making date and the present 
moment. I suppose that if at that period the average man 
of science had been asked to sketch his general conception 
of the physical universe, he would probably have said that it 
essentially consisted of various sorts of. ponderable matter, 
scattered in different combinations through space, exhibit- 
ing most varied aspects under the influence of chemical 
affinity and temperature, but throygh every metamorphosis 
obedient to the laws of motion, always retaining its mats 
unchanged, and exercising at all distances а force of attrac- 
tion on other material masses, according to & simple law. 
To this ponderable matter he would (in spite of Rumford) 
have probably added the so-called “imponderable” heat, 
then often ranked among the elements ; together with the 
two “electrical fluids," and the corpuscular emanations 
supposer to constitute light. 

n the universe as thus conceived, the most important 
forms of action between its constituents was action at a 
distance ; the principle of the conservation of energy was, 
in any general form, undreamed of; electricity and 
magnetism, though already the subjects of important 
investigation, played no great part in the whole of things; 
nor was а diffused ether required to complete the machinery 
of the universe. 

Within a few months, however, of the date assigned for 
these deliverances of our hypothetical physicist came an 
addition to this general conception of the world, destined 
profoandly to modify it. About 100 years ago Young 
opened, or reopened, the great controversy which finally 
established the undulatory theory of light, and with it a 
belief in an interstellar medium by which undulations 
could be conveyed. But this discovery involved much 
more than the substitution of a theory of light which was 
consistent with the facts for one which was not ; since here 
was the first authentic introduction“ into the scientific - 
world-picture of a new and prodigious constituent—a 
constituent which has altered, and is still altering, the 
whole balance (so to speak) of the composition. Unend 
ing space, thinly strewn with suns and satellites, made 
or in the making, supplied sufficient material for the 
mechanism of the heavens as conceived by Laplace. 
Unending space filled with a continuous medium 
was a very different affair, and gave promise of strange 
developments. It could not be supposed that the ether, if 
its reality were once admitted, existed only to convey through 
interstellar regions the vibrations which happen to stimulate 
the optic nerve of man. Invented originally to fulfil this 
function, to this it could never be confined, and, accord- 
ingly, as everyone now knows, things which from the point 
of view of sense-perception are as distinct as light and 
radiant heat,and things to which sense-perception makes 
no response, like the electric waves of wireless telegraphy, f 
intrinsically differ, not in kind, but in magnitude alone. 

This, however, is not all, nor nearly all. If we jump 
over the century which separates 1804 from 1904, and 
attempt to give in outline the world-picture as it now 
presents itself to some leaders of contemporary speculation, 
we shall find that in the interval it has been modified, not 
merely by such far-reaching discoveries as the atomic and 
molecular composition of ordinary matter, the kinetic 


*The hypothesis of an ether was, of course, not new. But before 
Young snd Fresnel it cannot be said to have been established. 

t First known through the theoretical work of Maxwell agd the 
experiments of Herz. 
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theory of gases, and the laws of the conservation and 
dissipation of energy, but by the more and more important 
part which electricity and the ether occupy in any repre- 
sentation of ultimate physical reality. 

Electricity was no more to the natural philosophers in 
the year 1700 than the hidden cause of an insignificant 
phenomenon.* It was known, and had long been known, 
that such things as amber and glass could be made to 
attract light objects ee into their neighbourhood ; yet 
it was about 50 years before the effects of electricity were 
perceived in the thunderstorm. It was about 100 years 
before it was detected in the form of a current. It was 
about 120 years before it was connected with magnetism ; 
about 170 years before it was connected with light and 
ethereal radiation. . 

But to-day there are those who re gross matter—the 
matter of everyday experience—as the mere appearance of 
which electricity is the physical basis ; who think that the 
elementary atom of the chemist, itself far beyond the limits 
of direct perception, is but à connected system of monads 
or sub-atoms which are not electrified matter, but are elec- 
tricity itself; that these systems differ in the number of 
monads which they contain, in their arrangement, and in 
their motion relative to each other and to the ether; that 
on these differences, and on these differences alone, depend 
the various qualities of what have hitherto been regarded 
as indivisible and elementary atoms; and that while in 
most cases these atomic systems may maintain their 
equilibrium for periods which, compared with such astro- 
nomical processes as the cooling of a sun, may seem almost 
eternal, they are not less obedient to the law of change than 
the everlasting heavens themselves. 

But if gross matter be a grouping of atoms, and if atoms 
be systems of electrical monads, what are these electrical 
monads? It may be that, as Prof. Larmor has suggested, 
they are but a modification of the universal ether, a modi- 
fication roughly comparable to a knot in a medium which 
is inextensible, incompressible, and continuous. But 
whether this final unification be accepted or not, it is 
certain that these monads cannot be considered apart from 
the ether. It is on their interaction with the ether that 
their qualities depend, and without tbe ether an electric 
theory of matter is impossible. | 

Surely we have here a very extraordinary revolution. 
Two centuries ago electricity seemed but a scientific toy. 
It is now thought by many to constitute the reality of 
which matter is but the sensible expression. It is but a 
century ago that the title of an ether to a place among the 
constituents of the universe was authentically established. 
It seems possible now that it may be the stuff out of which 
that universe is wholly built. Nor are the collateral infer- 
ences associated with this view of the physical world less 
surprising. It used, for example, to be thought that mass 
was an original property of matter, neither capable of 
explanation nor requiring it; in its nature essentially 
unchangeable, suffering neither augmentation nor diminu- 
tion under the stress of any forces to which it could be 
subjected ; unalterably attached to, or identified with, each 
material fragment, howsoever much that fragment might 
vary in its appearance, its bulk, its chemical or its physical 
condition. | 
But if the new theories be accepted these views must be 
revised. Mass is not only explicable, it is actually explained. 
So far from being an attribute of matter considered in itself, 
it is due, as I have said, to the relation between the elec- 
trical monads of which matter is composed and the ether 
in which they are bathed. So far from being unchange- 
able, it changes, when moving at very high speeds, with 
every change in its velocity. 

Perhaps, however, the most impressive alteration in our 
picture of the universe required by these new theories is 
to be sought in a different direction. We have all, I 
suppose, been interested in the generally accepted views 
as to the origin and development of suns with their 
dependent planetary systems ; and the gradual dissipation 
of the energy which during this process of concentration 
has largely taken the form of light and radiant heat. 
Follow out the theory to its obvious conclusions, and it 


* The modern history of electricity begins with Gilbert, but I have 
throughout confined my observations to the post-Newton‘an period Я 


becomes plain that the stars now visibly incandescent аге 
those in mid-journey between the nebul» from which they 
sprang and the frozen darkness to which they are pre- 
destined. What, then, are we to think of the invisible 
multitude of the heavenly bodies in which this process 
has been already completed? According to the ordinary 
view, we should suppose them to be in a state where all 
possibilities of internal movement were exhausted. At 
the temperature of interstellar space their constituent 
elements would be solid and inert; chemical action and 
molecular movement would be alike impossible, and their 
exhausted energy could obtain no replenishment unless they 
were suddenly rejuvenated by some celestial collision, or 
travelled into other regions warmed by newer suns. 

This view must, however, be profoundly modified if we 
accept the electric theory of matter. Wecan then no longer 
hold that if the internal energy of a sun were as far as 
possible converted into heat either by its contraction under 
the stress of gravitation or by chemical reactions between 
its elements, or by any other inter-atomic force; and that, 
were the heat so generated to be dissipated, as in time it 
must be through infinite space, its whole energy would be 
exhausted. On the contrary, the amount thus lost would 
be absolutely insignificant compared with what remained 
stored up within the separate atoms. The system in its 
corporate capacity would become bankrupt the wealth of 
its individual constituents would be scarcely diminished. 
They would lie side by side, without movement, without 
chemical affinity; yet each one, howsoever inert in its 
external relations, the theatre of violent motions, and of 
powerful internal forces. 

Or, put the same thought in another form. When the 
sudden appearance of some new star in the telescopic field 
gives notice to the astronomer that he, and perhaps, in the 
whole universe, he alone, is witnessing the conflagration of 
a world, the tremendous forces by which this far-off tragedy 
is being accomplished must surely move his awe. Yet not 
only would the members of each separate atomic system 
pursue their relative course unchanged, while the atoms 
themselves were thus riven violently apart in flaming 
vapour, but the forces by which such a world is shattered 
are really negligible compared with those by which each 
atom of it is held together. 

In common, therefore, with all other living things, we 
seem to be practically concerned chiefly with the feebler 
forces of Nature, and with energy in its least powerful 
manifestations. Chemical affinity and cohesion are on this 
theory no more than the slight residual effects of the 
internal electrical forces which keep the atom in being. 
Gravitation, though it be the shaping force which concen- 
trates nebulw into organised systems of suns and satellites, 
is trifling compared with the attractions and repulsions 
with which we are familiar between electrically charged 
bodies ; while these again sink into insignificance beside 
the attractions and repulsions between the electric monads 
themselves. The irregular molecular movements which 
constitute heat, on which the very possibility of organic 
life seems absolutely to hang, and in whose transformations 
applied science is at present so largely concerned, cannot 
rival the kinetic energy stored within the molecules them- 
selves. This prodigious mechanism seems outside the range 
of our immediate interests. We live, so to speak, merely 
on its fringe. It has for us no promise of utilitarian 
value. It will not drive our mills; we cannot harness 
it to our trains. Yet not less on that account does it stir 
the intellectual imagination. The starry heavens have 
from time immemorial moved the worship or the wonder 
of mankind. But if the dust beneath our feet be indeed 
compounded of innumerable systems, whose elements are 
ever in the most rapid motion, yet retain through uncounted 
ages their equilibrium unshaken, we can hardly deny that 
the marvels we directly see are not more worthy of admira- 
tion than those which recent discoveries have enabled us 
dimly to surmise. 

Now, whether the main outlines of the world-picture 
which I have just imperfectly presented to you be 
destined to survive, or whether in their turn they are 
to be obliterated by some new drawing on the scientific 
palimpsest, all will, I think, admit that so bold an 
attempt to unify physical nature excites feelings of the 
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most acute intellectual gratification. The satisfaction it 

ives is almost esthetic in its intensity and quality. 

ө feel the same sort of pleasurable shock as when from 
the crest of some melancholy pass we first see far below 
us the sudden glories of plain, river, and mountain. 
Whether this vehement sentiment in favour of a simple 
universe has any theoretical justification I will not venture 
to pronounce. There is no а priori reason that I know of 
for expecting that the Ау, world should be а modifica- 
‘tion of a single medium, rather than a composite structure 
built out of 60 or 70 elementary substances, eternal and 
eternally different. Why, then, should we feel content 
with the first hypothesis and not with the second? Yet 
ю it is. Men of science have always been restive under 
the multiplication of entities. They bave eagerly noted 
any sign that the chemical atom was composite, and 
that the different chemical elements had a common 
origin. Nor, for my part, do I think such instincts should 
be ignored. John Mill, if I rightly remember, was con- 
temptuous of those who saw any difficulty in accept- 
ing the doctrine of action at a distance.” So far as 
observation and experiment can tell us, bodies do actually 
influence each other at a distance. And why should they 
not? Why seek to go behind experience in obedience to 
some a priori sentiment for which no argument can be 
adduced? So reasoned Mill, and to his reasoning I have 
no reply. Nevertheless, we cannot forget that it was to 
Faraday's obstinate disbelief in “action at a distance that 
we owe some of the crucial discoveries on which both 
our electric industries and the electric theory of matter 
are ultimately founded; while at this very moment 
physicists, however baffled in the quest for an explanation 
of gravity, refuse altogether to content themselves with the 
belief, so satisfying to Mill, that it is a simple and 
inexplicable property of masses acting on each other across 


These obscure intimations about the nature of reality 
deserve, I think, more attention than has yet been given to 
them. That they exist is certain ; that they modify the 
indifferent impartiality of pure empiricism can hardly be 
denied. The common notion that he who would search out 
the secrets of Nature must bumbly wait on experience 
obedient to its slightest hint, is but partly true. is may 
to his ordinary attitude; but now and again it happens that 
observation and experiment are not treated as guides to be 
meekly followed, but as witnesses to be broken down in 
cross-examination. Their plain message is disbelieved, and 
the investigating judge does not pause until a confession in 
harmony with his preconceived ideas has, if possible, been 
wrung from their reluctant evidence. 

This proceeding needs neither explanation nor defence in 
those cases where there is an apparent contradiction between 
the utterances of experience in different connections. Such 
contradictions must, of course, be reconciled, and science 
cannot rest until the reconciliation is effected. The difficulty 
really arises when experience apparently says one thing and 
scientific instinct persists in saying another. Two such 
cases I have already mentioned ; others will easily be found 
by those who care to seek. What is the origin of this 
instinct, and what its value; whether it be a mere prejudice 
to be brushed aside, or a clue which no wise man would 
disdain to follow, I cannot now discuss. For other questions 


there are, not new, yet raised in an acute form by these. 


most modern views of matter, on which I would ask your 
indulgent attention for yet a few moments. 

That these new views diverge violently from those 
suggested by ordinary observation is plain enough. No 
scientific education is likely to make us, in our unreflec- 
tive moments, r the solid earth on which we stand, 
or the organised bodies with which our terrestrial fate is so 
intimately bound up, as consisting wholly of electric monads 
very sparsely scattered through the spaces which these 


fragments of matter are, by a violent metaphor, described: 


as “occupying.” Not less plain is it that an almost equal 
divergence is to be found between these new theories and 
that modification of the common-sense view of matter with 
which science has in the main been content to work. 

What was this modification of common sense? It is 
roughly indicated by an old philosophic distinction drawn 
between what were the “primary” and the 


Ө ко » qualities of matter. The primary qualities, 
such as shape and mass, were sup to possess an 
existence quite independent of the observer; and so far 
the theory agreed with common sense. ‘The secondary 
qualities, on the other hand, such as warmth and colour, 
were thought to have no such independent existence, 
being, indeed, no more than the resultants due to the action 
of the primary qualities on our organs of sense-perception ; 
and here, no doubt, common sense and theory 
company. | 

You need not fear that I am going to drag you into the 
controversies with which this theory is historically con- 
nected. They have left abiding traces on more than one 
system of philosophy. They are not yet solved. In the 
course of them the very possibility of an independent physical 
universe has seemed to melt away under the solvent powers 
of critical analysis. But with all this I am not now concerned. 
I do not propose to ask what proof we have that an external 
world exists, or how, if it does exist, we are able to obtain 
cognisance of it. These may be questions very proper to 
be asked by philosophy ; but they are not proper questions 
to be akad by science. For, logically, they are antecedent 
to science, and we must reject the sceptical answers to both 
of them before physical science becomes possible at all. My 
present purpose requires me todo no more than observe 
that, be this theory of the primary and secondary qualities 
of matter good or bad, it is the one on which science has in 
the main proceeded. It was with matter thus conceived 
that Newton experimented. To it he applied his laws of 
motion ; of it he predicated universal gravitation. Nor was 
the case greatly altered when science me as much pre- 
occupied with the movements of molecules as it was with 
those of planets. For molecules and atoms, whatever else 
might be said of them, were at least pieces of matter, and, 
like other pieces of matter, possessed those primary 
qualities supposed to be characteristic of all matter, whether 
found in large masses or in small. 

Bat the electric theory which we have been considering 
carries us into a new region altogether. It does not confine 
itself to accounting for the secondary qualities by the 

rimary, or the behaviour of matter in bulk by the 
haviour of matter in atoms ; it analyses matter, whether 
molar or molecular, into something which is not matter at 
all. The atom is now no more than the relatively vast 
theatre of operations in which minute monads perform 
their orderly evolutions; while the monads themselves are 
not regarded as units of matter, but as units of electricity ; 
so that matter is not merely explained, but is explained 


away. 

Now the point to which I desire to call attention is not 
to be sought in the great divergence between matter as 
thus conceived by the physicist and matter as the ordinary 
man sup himself to know it, between matter as it is 
perceived and matter as it really is, but to the fact that the 
first of these two quite inconsistent views is wholly based 
on the second. 

This is surely something of a paradox. We claim to 
found all our scientific opinions on experience; and the 
experience on which we found our theories of the physical 
universe is our sense-perception of that universe, That i$ 
experience ; and in this region of belief there is no other. 
Yet the conclusions which thus profess to be entirely 
founded upon experience are to all ap ce funda- 
mentally opposed to it; our knowledge of reality is based 
upon illusion, and the very conceptions we use in describ- 
ing it to others, or in thinking of it ouraelves, are abstracted 
from anthropomorphic fancies, which science forbids us to 
believe and Nature compels us to employ. 

We here touch the fringe of a series of problems with 
which inductive logic ought to deal, but which that most 
unsatisfactory branch of philosophy has systematically 
ignored. This is no fault of men of science. They are 
occupied in the task of making discoveries, not in that of 
analysing the fundamental presuppositions which the very 
possibility of making discoveries applies. Neither is it the 
fault of transcendental metaphysicians. Their speculations 
flourish on a different level of thought; their interest in a 
philosophy of nature is lukewarm; and howsoever the 
questions in which they are chiefly concerned be answered, 
it is by no means certain that the answers will leave 
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the humbler difficulties at which I have hinted either 
nearer to or further from a solution. But though men of 
science and idealists stand acquitted, the same can hardly 
be said of empirical philosophers. So far from solving 
the problem, they seem scarcely to have understood that 
there was a problem to be solved. Led astray by 
a misconception to which I have already referred; 
believing that science was concerned only with (so-called) 
“ phenomena,” that it had done all that it could be asked to 
do if it accounted for the sequence of our individual вепва- 
tions, that it was concerned only with the “laws of Nature,” 
and not with the inner character of physical reality ; 
disbelieving, indeed, that any such physical reality does 
in truth exist—it has never felt called upon seriously to 
consider what are the actual methods by which science 
attains its results, and how those methods are to be justified. 
If anyone, for example, will take up Mill’s logic, with its 
"sequences and co- existences between phenomena,” its 
“method of. difference,” its “method of agreement,” and 
the rest; if he will then compare the actual doctrines of 
science with this version of the mode in which those 
doctrines have been arrived at, he will soon be convinced 
of the exceedingly thin intellectual fare which has been 
hitherto served out to us under the imposing title of 
inductive theory. 

There is an added emphasis given to these reflections by 
a train of thought which has long interested me, though I 
acknowledge that it never seems to have interested anyone 
else. Observe, then, that in order of logic sense-percep- 
tions supply the premisses from which we draw all our 
knowledge of the physical world. It is they which tell us 
there is a physical world ; it is on their authority that we 
learn its character. But in order of causation they are 
effects due (in part) to the constitution of our organs of 
sense. What we see depends not merely on what there is 
to be seen, but on our eyes What we hear depends not 
merely on what there isto hear, but on our ears. Now, 
eyes and ears, and all the mechanism of perception, have, 
as we know, been evolved in us and our brute progenitors 
by the slow operation of natural selection. And what ів 
true of sense-perception is, of course, also true of the 
intellectual powers which enable us to erect upon the frail 
and narrow platform which sense-perception provides, the 
proud fabric of the sciences. 

Now natural selection only works through utility. It 
encourages aptitudes useful to their possessor or his species 
in the struggle for existence, and for a similar reason it is 
apt to discourage useless aptitudes, however interesting they 
may be from other points of view, because, being useless, 
they are probably burdensome. 

But it is certain that our powers of sense-perception 
and of calculation were fully developed ages before they 
were effectively employed in searching out the secrets of 
physical reality—for our discoveries in this field are the 
triumphs but of yesterday. The blind forces of natural 
selection, which so admirably simulate design when they 
are providing for a present need, possess no power of pre- 
vision, and could never, except by accident, have endowed 
mankind, while in the making, with a physiological or 
mental outfit adapted to the higher physical investigations. 
So far as natural science can tell us, every quality of senso 
or intellect which does not help us to fight, to eat, and to 
bring up children is but a by-product of the qualities which 
.do. Our organs of sense-perception were not given us for 
purposes of research ; nor was it to aid us in meting out 
the heavens or dividing the atom that our powers of calcula- 
tion and analysis were evolved from the rudimentary 
instincts of the animal. 

It is presumably due to these circumstances that the 
beliefs of all mankind about the material surroundings in 
which it dwells are not only imperfect, but fundamentally 
wrong. It may seem singular that down to, say, five years 
ago our race has, without exception, lived and died in a 
world of illusions, and that its illusions, or those with which 
we are here alone concerned, have not been about things 
remote or abstract, things transcendental or divine, but 
about what men see and handle, about those “ plain matters 
of fact among which common-sense daily moves with its 
most confident step and most self-satisfied smile. Presum- 
ably, however, this is either becauso too direct a vision of 
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physical reality was a hindrance, not a help, in the struggle 


for existence; because falsehood was more useful than 
truth, or else because with so imperfect а material as living 
tissue no better results could be attained. But, if this con- 
clusion be accepted, its consequences extend to other organs 
of knowledge besides those of perception. Not merely the 
senses, but the intellect, must be judged by it; aud it is 
hard to see why evolution, which has so lamentably failed 
to produce trustworthy instruments for obtaining the raw 
material of experience, should be credited with а larger 
measure of success in ite provision of the physiological 
arrangements which condition reason in its endeavours to 
turn experience to account. 

Considerations like these, unless I have compressed them 
beyond the limits of intelligibility, do undoubtedly suggest 
a certain inevitable incoherence in any general scheme of 
thought which is built out of materials provided by natural 
science alone. Extend the boundaries of knowledge as you 
may ; draw how you will the picture of the universe ; reduce 
its infinite variety to the modes of a single space-filling ether ; 
retrace its history to the birth of existing atoms; show how 
under the pressure of gravitation they became concentrated 
into nebulæ, into suns, and all the host of heaven; how, at 
least in one small planet, they combined to form organic 
compounds ; how organie compounds became living things ; 
how living things, developing along many different lines, gave 
birth at last to one superior race ; how from this race aroee, 
after many ages, a learned handful, who looked round on 
the world which thus blindly brought them into being, and 
judged it, апа knew it for what it was: perform, I say, all 
this, and, though you may indeed have attained to science, 
in nowise will you have attained to a self-sufficing system 
of beliefs. One thing at least will remain, of which this 
long-drawn sequence of causes and effects gives no 
satisfying explanation; and that is knowledge itself. 
Natural science must ever regard knowledge as the 
produet of irrational conditions, for in the last resort it 
knows no others. It must always regard knowledge 
as rational or else science itself disappears. n 
addition, therefore, to the difficulty of extracting from 
experience beliefs which experience contradicts, we are con- 
fronted with the difficulty of harmonising the pedigree of 
ourbeliefs with their title to authority. The more successful 
we are in explaining tbeir origin, the more doubt we cast 
on their validity. Tho more imposing seems the scheme of 
what we } now, the more difficult it is to discover by what 
ultimate criteria we claim to know it. 

Here, however, we touch the frontier beyond which 
physical science possesses no jurisdiction. If the obscure 
and difficult region which lies beyond is to be surveyed 
and made accessible, philosophy, not science, must under- 
take the task. It is no business of this society. We 
meet here to promote the cause of knowledge in one 
of its great divisions; we shall not help it by con- 
fusing the limits which usefully separate one division 
from another. It may, perhaps, be thought that I have dis- 
regarded my own precept—that I have wilfully overstepped 
the ample bounds within which the searchers into Nature 
carry on their labours. If it be so, I can only beg your 
forgiveness. My first desire has been to rouse in those who, 
like myself, are no specialists in physics, the same absorb- 
ing interest which I feel in what is surelf the most far- 
reaching speculation about the physical universe which 
has ever claimed experimental support; and if in so 
doing I have been tempted to hint my own personal opinion 
that as natural scionce grows it leans more, not less, upon 
an idealistic interpretation of the universe, even those who 
least agree may perhaps be prepared to pardon. 


Address to the Engineering Section. 


BY HON. CHARLES А. PARSONS, MA, FRS, 
PRESIDENT OF THE SECTION. 


MICE, 


On this occasion I propose to devote my remarks to the 
subject of invention. It is a subject of considerable 
importance, not only to engineers, but also to men of 
science and the public generally. I also propose to treat 
invention in its wider sense, and to include under the word 
discoveries in physics, mechanics, chemistry, and geology. 
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Invention throughout the Middle Ages was held in little 
esteem. In most dictionaries it receives , scant reference 
except as applied to poetry, painting, and sculpture. 
Shakespeare and Dryden describe invention as a kind of 
muse or inspiration in relation to the arts, and when taken 
in its general sense to be associated with deceit, as Return 
with an invention, and clap upon you two or three plausible 
lies.” As to the opposition and hostility to scientific 
research, discovery, and mechanical invention in the past, 
and until comparatively recent times, there can be no 
question, in some cases the opposition actually amounting 
to persecution and cruelty. 
be change in public opinion has been gradual. The 
great inventions of the last century in science and the arts 
have resulted in a large increase of knowledge and the 
powers of man to harness the forces of Nature. These 
great inventions have proved without question that the 
inventors in the past have, in the widest sense, been among 
the greatest benefactors of the human race. Yet the lot 
of the inventor until recent years has been exceptionally 
trying, and even in our time I scarcely think that anyone 
would venture to describe it as altogether a happy one. 
The hostility and opposition which the inventor suffered in 
the Middle Ages have certainly been removed, but he still 
labours under serious disability in many respects under law 
аз compared with other sections of the community. The 
change of public feeling in favour of discovery and inven- 
tion has progressed with rapidity during the last century. 
Not only have private individuals devoted more time and 
money to the work, but soóieties, institutions, colleges, 
municipalities, and governments have founded many 
research laboratories, ard in some instances have provided 
large endowments. These measures have increased the 
number of persons trained to scientific methods, and also 
Йош greatly improved facilities for research ; but рег- 
ps one of the most important results to engineers has 
been the direct and indirect influence of the more general 
application of scientific methods to engineering. 

Sir Frederick Bramwell, in his presidential address to 
thie association in 1888, emphasised the interdependence 
of the scientist and the civil engineer, and described how 
the work of the latter has been largely based on the dis- 
coveries of the former, while the work of the engineer 
often provides data and adds a stimulus to the researches 
of the scientist. And I think his remarks might be further 
appropriately extended by adding that since the scientist, 
the engineer, the chemist, the metallurgist, the geologist, 
all seek to unravel and to compass the secrete of Nature, 
they are all to a great extent interdependent on each other. 
But though research laboratories are the chief centres of 
scientific invention, and colleges, institutions, and schools 
train the mind to scientific methods of attack, yet in 
mechanical, civil, and electrical engineering the chief work 
of practical investigation has been carried on by individual 
engineers, or by firms, syndicates, and companies. These 
not only have adapted discoveries made by acientists to 
commercial uses, but also, in many instances, have them- 
selves made such discoveries or inventions. 

To return to the subject, let us for a moment consider 
in what invention really consists, and let us dismiss from 
our mind the very common conception which is given in 
dictionaries and encyclopedias that invention is a happy 
thought occurring to an iaventive mind. Such a concep- 
tion would give us an entirely erroneous idea of the 
formation of the great steps in advance in science and 
engineering that have been made during the last century ; 
and, farther, it would lead us to forget the fact that almost 
all important inventions have been the result of long training 
and laborious research and long-continued labour. Generally. 
what is usually called an invention is the work of many 
individuale, each one adding something to the work of his 
predecessors, each one suggesting something to overcome 
some difficulty, trying many things, testing them when 
possible, rejecting the fallures, retaining the best, and by а 
process of gradual selection arriving at the most perfect 
method of accomplishing the end in view. This is the 
usual process by which inventions are made. Then, after 
the invention, which we will suppose is the, successful 
attempt to unravel some secret of Nature, or some 
mechanical or other problem, there follows in many cases 


the perfecting of the invention for general use, the realisa- 
tion of the advance or its introduction commercially ; this 
after-work often involves as great difficulties and requires 
for its accomplishment as great a measure of skill as the 
invention itself, of which 16 may be considered in many 
cases as forming a part. If the invention, as is often the 
ease, competes with or is intended to supersede some other 
method, then there is а struggle for existenoe between the 
two. This state of things has been well described by Mr. 
Fletcher Moulton. The new invention, like a young 
sapling in a dense forest, struggles to grow up to maturity, 
but the dense shade of the older and higher trees robs it of 
the necessary light. If it could only once grow as tall as 
the rest, all would be easy’; it would then get its fair share 
of light and sunshine. Thus it often occurs in the history 
of inventions that the surroundings are not favourable 
when the first attack is made, and that subsequently it 
is repeated by different persons, and, finally, under different 
шышы it may. eventually succeed and become eatab- 
ished. 

We may take in illustration almost any of the great 
inventions of undoubted utility of which we happen to 
have the full history—for instance, some of the great 
scientific discoveries, or some of the great mechanical 
inventions, such as the steam-engine, the gas-engine, the 
steamship, the locomotive, the motorcar, or some of the 
great chemical or métallurgical discoveries. Are not 
most, if not all, of these the result of the long-continued 
labour of many persons, and has not the financial side 
been in most cases a very important factor in securing 
success? The history of the steam-engine might be 
selected, but I prefer on this occasion to e the 
internal-combustion engine, for two reasons— firstly, 
because its history is a typical one; and, secondly, 
because we are to hear a paper by that able exponent 
and t inventor in the domain of the gas-engine, Mr. 
Dugald Clerk, describing not only the history, but the 
engine in its present state of development and perfection, 
an engine which is able to convert the greatest per- 
centage of heat units in the fuel into mechanical work, 
excepting only, as far as we at present know, the voltaic 
battery and living organisms. | | 

The first true internal-oombustion engine was undoubtedly 
the cannon, and the use in it of combustible powder for 
giving energy to the shot is strictly analogous to the use of 
the explosive mixture of gas or oil and air as at present 
in use in all internal-combustion engines; thus the first 
internal-combustion engine depended on the combination 
of a chemical discovery and a mechanical invention, the 
invention of gunpowder and the invention of the cannon. 
In 1680 Huygens proposed to use gunpowder for аш 
motive power in an engine. Papin, їп 1600, continu 
Huygens's experiments, but without success. These two 
inventors, instead of following the method of burning the 
powder under pressure,as in the cannon, adopted, in 
ignorance of thermodynamic laws, an erroneous course. 

ey exploded a small quantity of gunpowder in a large 
vessel with escape valves, which after the explosion caused 
& partial vacuum to remain in the vessel. This partial 
vacuum was then used to actuate a piston or engine and 
perform useful work. Subsequently several other inventors 
worked on the same lines, but all of these failed on account 
of two causes, which now are very evident to us. Firatly, 

npowder was then, as it still is, a very expensive form of 
fuel, in proportion to the energy liberated on explosion ; 
secondly, the method of burning the powder to cause a 
vacuum involves the waste of nearly the whole of the avail- 
able energy, whereas had it been burned under pressure, as 
in the cannon, a comparatively large percentage of the 
energy would have been converted into useful work. But 
even with this alteration, and however perfect the engine 
had been, the cost of explosives would have debarred ite 
coming into use, except for very special purposes. | 

We come а century later to the first real gas-engine. 
Street, in 1794, proposed the use of vapour of turpentine in 
an engine on methods closely analogous to those success- 
fully adopted in the Lenoir gas-engine of 80 years later, or : 
30 years ago. But Street's engine failed from crude and 
faulty construction. Brown, in 1823, tried Huygens's 
vacuum method, using fuel to expand air instead of gun 
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powder, but he also failed, probably on account of the 
wastefulness of the method. Wright, in 1855, made а 
really good gas-engine, having many of the essential 
features of some of the gas-engines of the жааи day, such 
as separate gas and water pumps, and water-jacketed 
үн and piston. Barnett, in 1839, further improved оп 

right's design, and made the greatest advanceof any worker 
in gas-engines. He added the fundamental improvements 
of compression of the explosive mixture before combus- 
tion, and he devised means of lighting the mixture 
under pressure, and his engine conformed closely to the 

resent-day practice as regards fundamental details. 

o doubt Barnett’s engine, so perfect in principle, 
deserved commercial success, but either his mechanical skili 
or his financial resources were inadequate to the task ; and 
the character of the patents would seem to favour this con- 
clusion, both as regards Barnett and other workers at this 
period. Up to 1850 the workers were few, but as time 
went on they gradually increased in numbers; attention 
had been attracted to the subject, and men with greater 
powers and resources appear to have taken the problem in 
hand. Among these numerous workers came Lenoir, in 
. 1860, who, adopting the inferior type of non-com- 
pression engine, made it a commercial success by his 
superior mechanical skill and resources. Mr. Dugald 
Clerk tells us: The proposals of Brown (1823), Wright 
(1833), Barnett (1838), Bansanti and Matteucci (1857), 
show graduaHy inoreasing knowledge of detail and the 
difficulties to be overcome, all leading to the first prac- 
ticable engine in 1866, the Lenoir.” This stage of the 
development being reached, the names of Siemens, Beaude 
Roches, Otto Simon, Dugald Clerk, Priestman, Daimler, 
Dowson, Mond, and others, appear as inventors who have 
worked at and added something to perfect the internal- 
combustion engine and its fuel, and who have helped to 
bring it to its present state of perfection. 

. In the history of great mechanical inventions there is, 
perhaps, no better example of the interdependence of the 
engineer, the physicist, and the chemist than is evinced in 
the perfecting of the gas-engine. The physicist and the 
chemist together determine the behaviour of the gaseous 
fuel, basing their theory on data obtained from the experi- 
mental engines constructed by the mechanical engineer, 
who, guided by their theories, makes his designs and 
improvements. Then, again, from the results of the 
improvements fresh data are collected and the theory 
further advance, and so on till success is reached. But 
though I have spoken of the physicist, the chemist, and 
tho engineer as separate persons, it more generally occurs 
that they are rolled into one, or at most two, individuals, 
and that it is indispensable that each worker should have 
some considerable knowledge of all the sciences involved to 
be able to act his part successfully. 

Now let us ask, Could not this very valuable invention, 
the internal-combustion engine, have been introduced in a 
much shorter time by more favouring circumstances, by 
some more favourable arrangement of the patent laws, or by 
legislation to assist the worker attacking so difficult a 
problem? Ithink the answer is that а great deal might 
be done, and I will endeavour to indicate some changes 
and possible improvements. The history of this invention 
brings before our minds two important considerations. 
Firstly, let us consider the patentable matter involved in 
the invention of the gas-engine, the utilisation for motive 
power purposes of the then well-known properties of the 
explosive energy of gunpowder or of mixtures of gas and 
oil with air. Are not these obvious inferences to persons 
of a mechanical turn of mind, and who bad seen guns fired, 
or explosions in bottles containing spirits of turpentine when 
slightly heated and а light applied to the neck? Surely 
no fundamental patent could have been granted under the 
existing patent laws for so obvious an application of known 
forces. Consequently, patent protection was sought in 
comparative detaile, details in some cases essential to 
success which were evolved or invented in the process of 
working out the invention. In this extended field of 
operations а slight protection was in some instances 
obtained. But in answer to the question whether such 
protection was commensurate with the benefits received by 
the community at large, there can, I think, be only one 


reply. Generally, those who did moet got nothing, some 
few received insufficient returns, and in very few cases, 
indeed, can the return be said to have been adequate. The 
second important consideration is that of the methods of 
procedure of the patentees, for it appears that very few 
of them had studied what had been suggested or done 
before by others before taking out their own patent. We 
are also struck by the number of really important advances 
that have been s and have failed to fructify, either 
from want of funds or other causes, to be forgotten for the 
time and to be reinvented la*er on by subsequent workers. 
What a waste of time, expense, and disappointment would 
be avoided if we in England helped the patentee to find out 
easily what had been done previously, on the lines adopted by 
the United States and German Patent Offices, who advise the 
patentee after the receipt of his provisional specification of 
the chief anticipatory patents, dead or alive! And ought 
we in England to rest content to see our patentees awaiting 
the report of the United Statcs and German Patent Offices 
on their foreign equivalent specifications before filing their 
English patent claims? Ought not our Patent Office to 
give more facilities and assistance to the patentee ! 

Before proceeding further to discuss some of the possible 
improvements for the encouragement and protection of 
research and invention, I ask you to further consider the 
position of the inventor—the man anxious to achieve success 
where others have hitherto failéd. To be successful he 
must be something of an enthusiast; and usnally he is & 
poor man, or a man of moderate means, and dependent on 
others for financial assistance. Generally, the problem to 
be attacked involves a considerable expenditure of money ; 
some problems require great expenditure before any return 
ean thereby accrue, even under the most favourable cir- 
eumstances. In the very few cases where the inventor has 
some means of his own they are generally insufficient to 
carry him through, and there have unfortunately been 
many who have lost everything in the attempt. In nearly 
all cases the inventor has to co-operate with capital; the 
wi pui may be а sleeping partner, or the capital may be 
held by a firm or syndicate, the inventor in such cases being a 
partner—a junior partner—or member of the staff. The com- 
bination may be successful and lasting, but unfortunately 
the best inventors are offen bad men of business. The 
elements of the combination are often unstable, and the 
disturbing forces are many and active; especially is this so 
when the problem to be attacked is one of difficulty, 
necessitating various and successive schemes involving con- 
siderable expenditure, generally many times greater than 
that foreshadowed at the commencement of the under- 

ing. Under such circumstances, unless the capitalist or 
the senior partner or board be in entire sympathy with the 
inventor or exercise great forbearance, stimulated by tho 
hope of ultimate success and adequate returns, the case 
becomes hopeless, disruption takes place, and the situation 
is abandoned. Further, in the majority of cases, after 
some substantial progress has been made it is found that 
under the existing patent laws insufficient protection can 
be secured, and the prospect of a reasonable return for the 
expenditure becomes doubtful. Under such circumstances 
the capitalist will generally refuse to proceed further unless 
the prospect of being first in the field may tempt him to 
continue. 

Very many inventors, as I have said, avoid the expense 
of searching the patent records to see how far their problem 
has been attacked by others: In some cases the cost of a 
thorough search is very great indeed; sometimes it is 
greater than the cost of a trial attack on the problen. In 
the case of young and inexperienced inventors there some- 
times exists & disinclination to enter on an expensive 
search; they prefer to spend their money on the attack 
itself. Thero are some, it is true, who have a foolish 
aversion to take steps to ascertain if others have been 
before them, and who prefer to remain in ignorance and 
trust to chance. It will, however, be said that the United 
States and German Patent Office reports ought to suffice to 
warn or protect the English patentee, but my own expe- 
rience has been that such protection is not entirely satis- 
factory. There is, firstly, & considerable interval before 
such reports are received, and the life of a patent is short. 
Then, if the patent is upon an important subject, attracting 


aa 


THE ELECTRICAL ENGINEER, AUGUST 19, 1904. 265 


general attention, the search is vigorous and sometimes 
overwrought, and the patent unjustly damaged or refused 
altogether. If, however, the patent is on some subject not 
attracting general attention, it receives too little attention, 
and is granted without comment. i 
In some few instances it may be said that ignorance has 
been a positive advantage, and that if the patentee had 
realised how much of his patentable work was honeycombed 
by previous publications and patents, he would have lost 
heart and given up the task. It is, I think, a case of the 
exception proving tbe rule, and the patentee ought, as far 
as possible, in all cases to know his true position, and make 
his choice accordingly. The present patent law has some 
curious anomalies. Let us suppose some iaventor has the 
good fortune to place the keystone in the arch of an inven- 
tion, to add some finishing touch which makes the whole 
invention a complete success, and valuable. Then, success 
having been proved possible, others try to reap the results 
of his labour and good fortune, and, as often happens, it is 
discovered after laborious search that someone else first 
suggested the same keystone in some long-forgotten patent 
or obscure publication, but for some reason or other the 
pone were none the better for his having done so. What 
oes the law do? It says this is an anticipation, and instead 
of apportioning to all parties reasonable and equitable 
shares in the perfected invention, to which no one could 
object, it says that the patent is injured or perhaps rendered 
useless by the anticipation, and that its value to everyone 
e is thereby diminished or destroyed, as the case 
may be, and thrown open to the public. Up till a few 
years ago, any anticipations, however old, might be cited ; 
but recently the law has been amended, and at present none 
rank as anticipations which are more than 50 years old. 
The perfecting of inventions and their introduction 
into general use requires capital, as we have seen— 
sometimes a considerable amount, as in the intro- 
duction of the Bessemer process for steel, or the 
linotype system of printing — before any commercial 
success can be realised. Capital having been found, the 
next difficulty is in the conservatism of persons and com- 
munities who are the buyers of the invention. There is 
always present in their minds the risk of failure and its 
consequent loss and worry to themselves, and in the event 
of success the advantage, in their estimation, may not be 
sufficient to counterbalance the risk. In large departments 
and companies whose management is conducted by officials 
receiving fixed salaries, acting under non-technical super- 
vision, there is а strong tendency among the officials to 
leave well alone, the organisation being such that the risk 
of failure, even though it be remote, more than counter- 
balances, in their estimation, the advantages that would 
result in the event of success. Next is the opposition of 
those who are financially interested in competing trades or 
older inventions, and if the invention is а labour-saving 
applianco, then the active opposition of the displaced labour 
is а serious, though generally only а temporary, barrier. 
Fortunately, however, for the community, for research, 
and for invention, there is always to be found а consider- 
able percentage of persons who, apart from the inventor, 
are able and willing to risk, and indeed to sacrifice, their 
persona] intereste in the cause of progress for the benefit of 
the community at large ; and were it not for such persons 
the task of the introduction of most inventions would be an 
impossible one. 
ere are many problems of the highest importance in 
physics, engineering, chemistry, geology, and the arts, of 
which the investigation might probably prove of great 
benefit to the humam race, and of which the probable 
monetary cost of the attack would be considerable, and of 
some very great indeed. Let us, then, enquire how the 
necessary funds could be raised. It is possible in the case 
of some of the more attractive problems that a group of 
rich philanthropists might be found, but in most cases it 
would be impossible to form a company on business lines 
under the existing laws of this and other countries, as I 
shall endeavour to show. In the case of many of the 
problems, no patents will give adequate protection ; in 
some cases there is no subject matter of novelty and 
importance involved. In other cases the probable duration 
of the investigation is so long that any initial patents would 


have expired before a commercial result was reached, and 
under either of these circumstances there would be no 
3 to business men or financiers to undertake the 
risk. 

As an illustration of my meaning, I will take two investi- 
gations that have doubtless occurred to the minds of most 
of those present, though many others of ter or leas 
importance might be cited. One is the thorough investiga 
tion of the problem of aerial navigation, with or without 
the assistance of flotation by gas. This problem could 
undoubtedly be successfully solved by an organised attack 
of skilled and properly-trained engineers and the expendr 
ture of a large sum of money. Assuming the problem 
solved and commercially successfal, it appears to be 
impossible under the existing patent laws to secure any 
adequate monopoly so as to justify the expectation of a 
reasonable return on the capital expended on the invention. 
For in view of the multitude of suggestions tbat have been 
made and the experiments that have been carried out, the 
practical solution of the problem would appear to rest on 
a judicious selection of old ideas by means of exhaustive 
experiments. 

Another and perhaps more important investigation 
which has not, as yot, been attacked to any material extent, 
is the exploration of the lower depths of the earth. At 

resent the deepest shaft is, I believe, at the Cape, of a 
ittle over one mile in depth, and the deepest borehole is 
one made in Silesia, by the Austrian Government, of about 
the same depth. What would be found at greater depths 
is at present a matter for conjecture, founded on the dip 
and thicknesses of strata observed on or near the surface 
Much money and many valuable lives have been devoted to 
exploration of the polar regions, but there can be no com- 
parison between the scientific interest and the possible 
material results of such exploration and the one I have 
chosen for illustration of the inadequate protection afforded 
by law—namely, a great engineering attack оп a problem 


of geology. 

S ask you to consider the commercial aspect of 
this engineering geological enterprise, as compared with 
exploration into new or unknown areas on the surface of 
the earth. Ап exploring expedition into а new country 
has before it generally the probability of the acquisition 
of territorial and mineral rights or possessions bringing 
material gain to the undertakers. The rights of suc 
enterprises are well known, and capital can be obtained 
with or without national support, as the case may be. On 
the other hand, the explorer into the depths of the earth 
has no rights or monopolies beyond the mineral rights 
of the land he has purchased over his boring ; further, it 
is improbable that he can obtain any patent of substantial 
value for his methods of boring to great depths. To 
succeed in the undertaking a great expenditure of money 
must be incurred, an expenditure far greater than that of 
an exploring expedition, and analogous to that of а military 
expedition or a small invading army, and to raise this sum 
the pioneers have practically no security to offer. For if 
they succeed in finding rich deposits of precious minerals 
in greater abundance, or succeed in making some geological 
discovery associated with deep borings, they gain no exclu- 
sive title to these under existing laws. Any other person 
or syndicate acting upon the experience gained could sink 
other shafts in other places or countries, and, benefiting by 
the experience gained by the pioneers, could probably 
carry out the work more advantageously, and thus depre. 
ciate the first undertaking or render it valueless, as has 
often occurred before. 

Let us consider more closely some of the essential features 
of sinking a shaft to a great depth, for I think it will be 
seen that it presents no unsurmountable difficulties beyond 
those incidental to an enterprise of considerable magnitude, 
involving the ordinary methods of procedure and the 
ordinary methods adopted by mining engineers. That 
there would be some departures from ordinary practice on 
account of the great depth it is true, but these are more of 
the character of detail. On the design of this boring I 
have consulted Mr. John Bell Simpson, the eminent autho- 
rity on mining in the North of England. The shaft would 
be sunk in a locality to avoid as far as possible water- 
bearing strata and the necessity of pumping. It would be 
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of a size usual in ordinary mines or coal pits. The exact 
position of such shaft would require some consideration as 
to whether it should commence in the primary or secondary 
strata. It would be sunk in stages, each of about half a 
mile in depth, and at each stage there would be placed the 
hauling and other machinery, to be worked electrically, 
for dealing with each pu The depth of each stage 
would be restricted to a mile in order to avoid а 
disproportionate cost in the hauling machinery and the 
weight of rope, as wall as incr cost in the cooling 
arrangements arising from excessive hydraulic pressures. 
At each second or third mile in depth there would be air- 
locks to prevent the air 5 from becoming excessive 
owing to the weight of the superincumbent air, which 
at from two to three miles would reach about double 


the atmospheric pressure at the surface. A greater rise of 
pressure than this would be objectionable for two reasons— 


firstly, from the inconvenience to the workmen ; secondly, 


from the rise of temperature due to the adiabatic compres- 


sion of the circulating air for ventilating purposes. The 


air-pressure immediately above each air-lock would thus 
reach to about two atmospheres, and beneath to one atmo- 


ре In order to carry on the transfer of air through 
t 
pumps being obtained from electromotors. To maintain 
the shaft at a reasonable temperature at the greater depth, 
53 means of carrying the heat to the surface would 
provided. The most suitable arrangement for cooling 
would probably consist of large steel pipes, an upoast and a 
downcast pipe, connected at the top and bottom of each 
half-mile section in a closed ring. This ring would be filled 
with brine, which by natural circulation would form a 
powerful carrier of heat, but the circulation, assisted by 
electrically-driven centrifugal pumps, would be capable of 
carrying an enormous quantity of heat upwards to the 
surface. At each half-mile stage there would be a transfer 
of the heat from the ring below to the ring above by means 
of an apparatus similar in construction to a feed-water 
heater, or to a regenerator constructed of amall steel tubes, 
through which the brine in the ring above would circulate, 
and around the outside the brine in the ring below could 
also circulate, the heat being transmitted through the metal 
of the tubes from brine ring to brine ring. 

We have now presented to us two alternative arrange- 
ments for cooling. One arrangement would be to cool the 
brine to a very low temperature in the top ring at the 
mouth of the shaft by refrigerating machinery, so as to 
provide a sufficient gradation of temperature in the whole 
brine system, to ensure the necessary flow of heat upwards 
from brine ring to brine ring, and overcome all the 
resistances of heat transfer, and so maintain the loweat ring 
at the temperature necessary for effectual cooling at the 
lowest section of the shaft. But a better arrangement 
would be to place powerful refrigerating machinery at 
certain of the lower stages, the function of this machinery 
being to extract heat from the ring below and deliver it to 
the ring above. This latter metbod would increase to a 
very great extent the сапу power of the system, 
which in the first arrangement is li 
temperature of brine in the descending column and the 
highest temperature admissible in the ascending brine 
column. The amount of heat conducted inwards through 
the rock-wall and requiring to be absorbed and transferred 
to the surface depends upon the temperature and conducti- 
bility of the strata. But there is no doubt that the methods 
I have indicated would be capable of maintaining a moderate 
temperature in the shaft to depths of 12 miles. 

Daring the process of sinking at the greater depths the 
shaft bottom would require the application of a special 
cooling process in advance of the sinkers, similar to the 
Belgian freezing system of M. Poesche used for sinking 
through water-bearing strata and quicksands, and now in 
general use. It consists in driving a number of boreholes 
in a circle outside the perimeter of the shaft to be sunk; 
through these boreholes very cold brine is circulated, thus 
freezing the rocks and quicksands and the water therein, 
and when this process is completed the sinking of the shaft 
is easily accomplished. In our case this process would be 
maintained not only on the shaft bottom, but also for some 


e air-locks for ventilating purposes, pumps coupled to 
air-engines would be provided, the energy to work the 


mited by the freezing 


time on the newly-pierced shaft sides, until the surrounding 
rock had been cooled for some distance from the face. As 
to the cost, rate of boring, and normal temperature of the 
rock, an approximate estimate has been made, based on the 


experience gained on the Rand, but including the extra 
costs for air-locks and cooling : 
Cost. Time Tem 

in years, ture ot rock. 
For 2 miles depth from the surface... £500,000 10 122 F. 
UE NT " » „ 1,100000 25 152 F. 
58D. а а si 1,800,000 40 1382 F. 
н 8 97 99 77 2, 700,000 ББ 212° F 
„10 „ » " . 3,700,000 70 242° Р, 
12 » „ 5,000,000 85 272 F. 


I hope I have succeeded in showing in the short time at 
our disposal that an exploration to great depths is not an 
impossible undertaking. But my main object in discussing 
the enterprise at some length has been to show that a 
pioneer company would not acquire any subsequent 
monopoly of similar works under the existing patent laws 
or the laws of any country. In the scheme as I have 
described it, there appears to be nothing that could be 

tented ; but let us suppose that some good patent could 
avo been found that was absolutely essential to the succeas 
of the undertaking, it would certainly have expired before 
the pioneer company could have reaped any substantial 
return, and probably before the first enterprise had been 
completed. It follows, therefore, that at the present time 
there is no adequate protection, or indeed any protection at 
all, for the promoters of many great and important pioneer 
enterprises, some of which might prove of immense benefit 
to mankind. 

Let us ask what change in the laws would place great 
pioneer research works on а sound financial basis. А 
Government grant, except for very special pu seems 
to be out of the question, seeing that the benetits to be 
derived are generally not confined to any one country. An 
extension of the life of patents, which is now from 14 to 
16 years in different countries, would be undoubtedly a 
step in the right direction. It would be of great benefit 
generally if some scale of duration of patents could be fixed 
internationally, the ecale being fixed according to the 
subject matter, the difficulty of the attack, and the past 
history of the subject, more especially in view of the utility 
of the invention. One of the chief objections raised by 
the Privy Council against the extension of patents in this 
country has rightly been that undue prolongation is unfair 
to the British public, seeing that abroad no prolongations 
are granted. Therefore, if the duration of patents for 
important matters is to be extended at home, it must also 
be extended abroad. In other words, such prolongations, 
to be effective, should necessarily extend to other countries. 
They should be international, and concurrent in all the 
countries interested. One poasible solution of this difficult 
question would be to place such matters under the jurisdic- 
tion of a central international committee, who would have 
the apportionment of the life and privileges of patents and 
of the extension or curtailment of their duration, according 
to their handling by the owners. I would ask, Why has 
a patent a life of only 14 to 16 years, while copyright is 
for 42 years? Why has a pioneer company making a rail- 
way under Act of Parliament generally rights for ever 
unless it abuses its privileges, or the requirements of the 
district necessitate the construction of competing lines, 
while a patent has in comparison a life of infinite shortness? 
I might also cite gas companies, electrical supply companies 
under Act of Parliament or provisional orders of 42 years’ 
duration ; and this reminds us of the fact that until the term 
of life for electric supply companies had been extended from 
21 years to 42 years by the Bill of 1884, it was impossible 
to find capital for such undertakings. 

Now, it may be urged that the grant of a patent is a 
different thing from the grant of power to а railway 
company, а gas or electric supply company. But the 
object of this address has been to show that & patent, to 
be fair to the patentee, ought in many cases to be analogous 
to an Act of Parliament or a provisional crder. Would it 
not place matters in a fairer position, especially in the case 


of expensive and lengthy researches, to grant to those who 
pledge themselves to spend a suitable and minimum sum 
within a stated period on the research a reasonable and 
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fair monopoly, so that sach person or syndicate might in 
the event of success be in the position to reap а reasonable 
return for their expenditure and risk? Some such measure 
would unquestionably give an immense stimulus to research 
and invention by enabling capital to be raised and works 
started on commercial lines in fields of great promise at 
present almost untouched. 

I pass over the disadvan to the British inventor of 
the hostile patent tariffs of Continental nations, and of the 
protective patent laws of some of the British dependencies, 

advantages greater than those imposed by protective 
tariffs on the ordinary British manufacturer. There is, how- 
ever, another aspect of the question to which I would 
briefly allude; it is the great benefits that the world at 
large has derived from the work of inventors in the past. 
Think of the multitude and power of the great steam- 
engines and gas-engines that drive our factories, and pump 
the water out of our mines, and supply our cities with 
water, light, and power; of the great steamships scattered 
over the ocean, and the locomotives on the railways. Think 
of the billions of tons of steel that have been made by the 
Bessemer, Siemens-Martin, and Thomas Gilchrist processes, 
and of the t superiority and less cost of the material 
over the puddled iron which it superseded, Think of the 
vast work performed by the electric telegraphs and tele- 
phones, and we must not fail to include the great chemical 
and metallurgical processes carried on all over the world, 
besides the countless other inventions and labour-saving 
appliances. Can we form any idea of the commercial value 
of all these gigantic tools that past inventors have left as a 
heritage to the human race, and can we venture to place 
any order of magnitude on во vast a sum 1 

{ we take as our unit of value the whole of the money 
spent on all inventions, both successful and unsuccessful, I 
think we shall be much below the mark if we assume that 
the value of the benefits have on the average exceeded by 
ten-thousandfold the money spent on making and intro- 
ducing the inventions. If this is 80, let us see what it 
means. It means that for every unit of capital spent by 
the inventors and their friends on invention, they have in 
some cases received nothing back. In some cases they 
have just got their capital back, in some cases two or 
threefold, occasionally tenfold, very rarely a hundredfold. 
Whereas the world at large has received a present of ten- 
thousandfold ter value than all the money spent and 
mis-spent by the small band of past inventors. 

In conclusion, let us hope that the inventor will in the 
fature receive more encouragement and support, that the 
patent laws will be further modified and extended, that 
the people at large will consider these matters more closely, 
and recognise that they are of first importance to their 
progress and welfare, and that in the future it may be 
easier, nay in some cases possible, to carry on many great 
researches into the secrets of Nature, 


Address to Section A. 


In his address to the mathematical and physical division 
of the association at Cambridge, Prof. Horace Lams, the 
sectional president, remarked that of the various subjects 
which fall within the scope of this section there was no 
difficulty in naming that which at the present time excites 
the widest interest. The phenomena of radioactivity, 
ionisation of gases, and so on were not only startling and 
sensational in themselves, they had suggested most 
wonderful and far-reaching speculations ; aide whatever be 
the future of these N theories, they were bouad in 
any case deeply to influence our views on fundamental 
points of chemistry and physics. No reference to this 
subject would be, he тее satisfactory without а word 
of homage to the uns patience and skill in the 
devising of new experimental methods to meet new and 
subtle conditions which it had evoked. It was felt as a 
matter of legitimate pride to many present that the 
University of Cambridge had been so conspicuously 
associated with this work. 

ошса upon the modern tendency іп science, Prof. 
Lamb observed that one significant result of the modern 
tendency was that we no longer with the same obstinacy 
demanded a mechanical explanation of the phenomena of 


light and electricity, especially since it had been made 
clear that if one mechanical explanation were possible, 
there would be an infinity of others. Some minds, indeed, 
revelling in their new-found freedom, had attempted to 
disestablish ordinary or vulgar matter altogether. Не 
referred to а certain treatise which, by some accident, did 
not bear its proper title of Ether and no Matter,” and to 
the elaborate investigations of Prof. Osborne Reynolds, 
which presented the same peculiarity, although the basis 
was different. Speculations of that nature had, however, 
been so recently and, he might add, so brilliantly dealt 
with by Prof. Poynting before that section, that there was 
little excuse for dwelling further on them now. He would 
only advert to the question whether, as some suggest, 
physical science should definitely abandon the attempt to 
construct mechanical theories in the older sense. The 
question would ap to be very similar to this, whether 
we should abandon the use of graphical methods in analysis. 
In either case we ran the risk of 3 extraneous 
elementa, possibly of a misleading character; but the gain 
in vividness of perception and in suggestiveness was во 
great, that we were not likely altogether to forego it, by 
excess of prudence, in one case more than the other. 


WIRELESS TELEGRAPHY. 
BY R. d. BLAINE, M. k., A. M. I. C. E., ETC, 
(Concluded from page 229.) 
SIGNALLING TO AND FROM MoviNa RAILWAY TRAINS. 


Mr. T. A. Edison in 1885 invented, or .rather perfected, 
a method of doing this, said to be due to Mr. Willoughby 
Smith (see Edison and Gilliland English patent No. 7,583 
of 1885). He had a large board 8in. wide, covered with tinfoil, 
placed along the roof of each car. He used static electricity, 
and to use his own words, making the electricity jump 35ft., 
and transforming every running train of cars into a tele- 
graph station accessible to every other telegraph station 
on the road, as well as to the passengers." “ When the 
train is sin pp to," he adds, the message jumps from 
the ordinary telegraph wire at the side of the track and 
alights on this board, being conveyed to the apparatus in 
the train below." The board is well insulated from the 
carriage by blocks of glass, all the boards, or rather strips 
of metal, being electrically connected. A wire is connected 
with this board or condenser, and through the carriage 
body to the earth. The apparatns required is an induo- 
tion coil, the secondary wire of which is of very 
high resistance, and is in the circuit of the grounding 
wire referred to, in which may be also а telephone 
of high resistance. In the primary of the induction 
coil are a local battery and a revolving circuit 
breaker. The circuit breaker is shunted by а back-point 
key, which normally short-circuits it and prevents it from 
affecting the indaction coil. A switch is provided which 
short-circuits the secondary wire of the induction coil when 
receiving а message and opens it on transmitting one. The 
ordinary telegraph wires on poles at the side of the line, 
and earthed at their ends, are used collectively for convey- 
ing the signals—they, in fact, form the other surface of the 
condenser, the metal strips on the carriages being one 
surface, whilst the air between is the dielectric. In signal- 
ling between trains the key in one ria дл office upon 
one train is worked; this causes static impulses at the con- 
denser surface on this train which affect the wires, and 
these in turn affect the condensing surface on the other 
train, and cause audible signals in the telephones there. 
At each signalling station by the side of the line a large 
metallic condensing surface is provided, a wire running from 
this condenser surface to the station, where it is earthed 
through similar apparatus to those in the carriages, or 
а separate wire may be run from each telegraph wire 
to the station, where it is connected to one vide of a 
condenser. The ordinary telegraph Morse keys are 
shunted by condensers, which do not, it is said, interfere 
with the ordinary telegraph work, at the same time forming 
constantly cl paths for the induction impulses. The 
trains and stations were connected inductively with the 
line wires in multiple arc," signals being transmitted as 
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described, Morse characters being employed. The system 
was put in 5 first at Staten Ialand, United States; 
next on the Chicago, Milwaukee, and St. Paul line, and by 
Ootober, 1887, also on the Lehigh Valley line. Messages 
were sent and received perfectly even when the trains ran 
at speeds of 60 miles an hour, over 400 es being 
sent during one run, and the same winter all the snowed-up 
trains on the latter line were in constant communication. 
The system soon fell into disuse, as nobody seemed to want 
it much. 

The De Forest Company are, we understand, at present 
making arrangements to equip the “Twentieth Century, 
Limited " express on the New York Central Railroad with 
their apparatus, во that communication may be kept up 
with “ wireless stations near the line and about 100 miles 
apart. The same thing is also being tried in Germany, the 
train aerials being horizontal and occupying a position 
similar to that of the communication cord on English lines. 
Experimente on wireless telegraphy to moving trains have 
also recently been carried out in Canada on the Grand 
Trunk Railway there by Profe. Rutherford and Barnes, of 
McGill University. Whether their system is like that of 
Mr. Edison or on more modern lines, following Marconi 
and De Forest, we do not know, but, in any case, the matter 
is not one of t importance, as it was found in the 
United States, and probably will be found elsewhere, that 
very few people, even in Ámerica, wish to devote themselves 
to business to such an extent as to require telegraphic com- 
munication during a train journey. It would scarcely pay 
а railway company, on the other hand, to instal such a 
system unless a considerable number of passengers require 
the communication. 

Wireless Railway Signalling.— Experiments in connection 
with wireless intercommunication between moving trains, 
and between trains and fixed stations along or near the 
line, have been carried out in England with the Marconi 
system, in America with the De Forest system, in Germany 
with the Braun-Slaby system, and in Belgium with the 
Guarini system (Belgian patent, No. 167,023, Nov. 29 
1902). These experiments have shown one thing at any 
rate—viz., that great power is requisite even for compara- 
tively short distances. It takes (on the authority of 
M. Guarini) an expenditure of no less than 1 h p. to com- 
municate ‘ wirelessly " with a moving train only six miles 
distant. The distance of successful wireless signalling 
depends, with good apparatus, not only on the power 
supplied, but on the length of aerials used. In the case of 
moving trains tall aerials are inadmissible, and horizontal 
aerials have not proved very successful, their rapid displace- 
ment in space having apparently a prejudicial effect. It 
has been proposed to place a special continuous horizontal 
aerial near the track, influencing this firet by the trans- 
mitter, and thus allowing it to act on the receiver con- 
nected, say, to a horizontal wire laid along the roofs 
of the carriages. This special wire by the track 
would involve considerable expense, and it is doubtful 
if the utility of wireless intercommunication ів, in 
this case, such аз to warrant the expense. М. Emile 
Guarini, assisted by M. Cesar and Lieutenant Poncelet, 
made some intereating experiments recently on the Belgian 
State line, using the ordinary telegraph wires and (unlike 
Edison, who tried the use of these wires in 1886) a true 
Hertzian-wave system. In addition to the telegraph wires, 
intermediate wires were employed to communicate with the 
transmitter and receiver respectively. M. Guarini, in fact, 
created at a fixed point, say я station, or at a moving point 
(on a train) an electromagnetic disturbance by using an 
oscillator. Such a disturbance is readily detected by a 
coherer or like receiver at the other fixed (or moving) point 
near the telegraph wires. The latter take up the Hertz- 
wave disturbances and radiate them after the manner of 
aerials. 
The energy employed in some of these experiments was 
40 watts, the aerial at the fixed station consisting of 
40 strands of wire 328ít. long, communication being 
successfully maintained through a distance of 10 4 miles. 
With energy equivalent to only 15 watts and „ір. spark, 
a good coherer being employed on a car at a distance of 
24 miles, successful telegraphing was accomplished ; the 
aerial on the car being only 64ft. long, and consisting of 
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an iron tube ain. in diameter. Signals were euccesafully 
transmitted both ways even when the car was 100ft. to 
130ft. away from the telegraph wires, but no data are 
furnished as to what effect the speed of the car, when 
moving, had on the distance successfully traversed. No 
disturbance of any sort was observed in any of the tele 
graph or telephone instruments connected to the wires 
along the line. This fact is of interest, and agrees with the 
results obtained by Profs. Slaby, Turpain, and others. In 
fact, the high-frequency oscillating currents employed in wire- 
less work do not interfere with the ordinary currenta of tele- 
graphic work. It was not even necessary in the experi- 
menta of M. Guarini to connect one pole of the oscillator 
to earth, as 16 was found that а condenser or simple 
capacity, consisting of а tube laid parallel with the eartb, 
was sufficient. 

M. Guarini tried how the rails would do instead of the 
telegraph wires. With power equal to 100 watts and а 
sensitive Blondel coherer, signals were successfully sent, 
but over a very much shorter distance than before. 
M. Guarini thinks that а cheap and effective block system 
might be established by using the telegraph wires to com- 
municate with the engine of a moving train. What means 
would have to be adopted, however, to prevent half а dozen 
different engines from receiving a given message it is 
difficult to say, but it might be possible to ensure that a 
given engine (or van) should be able to communicate only 
with the train immediately preceding or following—possibly 
the distance itself would ensure this in moet cases. M. 
Guarini thinks that submarine cables might perform a 
similar function to that of the telegraph wires in the above 
experiments. Thus without interfering with the ordinary 
cable business it might be possible to communicate дзе 
with ships within a certain distance of the cables or wit 
certain portions of coast at present remote from ordinary 
telegraph stations. In fact, without using the enormous 
amount of energy required for Transatlantic wireless 
signalling, the cables might be used as intermediaries, the 
news being radiated both by land and sea by the wireless 
methods now во comman. 


SCREENING—THE EFFECT OF OBSTACLES, WEATHER, 
LIGHT, ETC. 


Captain Jackson, F. R. S., of the British Navy, read a 
very interesting paper оп “ Some Phenomena affecting the 
Transmiesion of Electric Waves over the Surface of the Sea 
and Earth " before the Royal Society in May, 1902. This 
paper gave the results of most important obeervations 
respecting the intercepting power of various obstacles. 
For instance, in regard to various kinds of rock, eoft 
sandstone, shale, etc, hard limestone, and iron ores 
transmit electric vibrations with completeness represented 
by the numbers 72, 58, and 32 per cent. reapectively. 
Barometric variations were also studied and their effect on, 
or, rather, connection with, the distance of signalling. He 
finds that, contrary to some of Mr. Marconi's statements, an 
electrical state of the atmosphere diminishes the distance to 
which signals can be transmitted, although in one case 
such a state momentarily increased the distance бу nearly 
50 per cent. Mist or dust laden air diminishes the distance, 
and a want of synchronism in the oscillatory discharge 
of the transmitter, when proper syntonic apparatus are not 
used, causes zones of eilence at the receiver. The ичи 
of the trains of waves causing interference at different. 
points of their path may account for this. Captain 
Jackson’s results hardly bear out the extremely optimistic 
views of some experimenters who stated that bad weather 
and obstacles had no illeffect on the signals sent out by 
the wireless system. Mr. Marconi’s observations on the 
effect of day and night are interesting ; they are ш їп & 
paper read by Mr. Marconi before the Royal Society in 
June, 1902. 

The Effect of Daylight on Wireless Signalling.—It is found 
that signale transmitted by night carry much farther and 
better than during the day. Up to 500 miles little differ- 
ence was detected by Mr. Marconi, but for greater distances 
the difference became more and more marked as the distaneé 
increased. Aerials 12m. high sufficed at night, but, other 
things being equal, a height of 18°5m..was required by 
day. Mr. Marconi suggests that the effect may be due to 
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the diselectrification of the transmitting aerial or elevated 
conductor by daylight, the electrical oscillations being, 
therefore, prevented from attaining the large amplitude 
they would attain by night. The offect is probably more 
noticeable where, as at Poldhu, a very high potential is 
necessary in the elevated conductors. The true explana- 
tion is probably that referred to by Prof. J. J. Thomson 
and othere—viz., that the sun sending out streams of 
electrons gives rise to what has been termed an “electron 
fog," which acts on the long-wave impulses of wireless 
messages much in the same way that an ordinary fog does 
in the case of light waves. The ionisation of the air in 
sunlight is the now generally accepted cause of the 
difficulty experienced in sending messages over long 
distances by day. 


The Effect of Electrical Storms.—The effect of atmospheric 
electrical conditions were observed by Captain Jackson. 
The effect of lightning discharges was to make a record in 
the receiver even when no lightning was visible to the 
observer at the receiving station. The approach of elec- 
trical disturbances is usually denoted by the printing of a few 
dots at intervals on the receiving tape, the most frequent 
record being three dote, the first ja separated from the 
other two by a slight interval like the letters ei in the 
Morse code, this record being that of distant lightning. 
There are other irregular signs—often spelling words on 
the Morse code—probably due to the same cause. These 
disturbances are most fréquent in summer, and also most 
frequent near high mountains. They are most frequent at 
night and between 8 and 10 p.m. When they are present, 
the distance of successful signalling is reduced by 20 to 
70 per cent. as compared with that under the most favour- 
able atmospheric conditions. Many electrical disturbances 
or magnetic storms which give rise to severe earth currents 
do not affect wireless instruments, as the following letter, 
referring to the great disturbances to ordinary telegraphy 
experienced on Oct. 31, 1903, shows: Marconi Wireless 
Telegraph Company, Limited, Finch-lane, London, Nov. 3, 
1903. Dear Sir In reply to your letter of 2nd inst. we 
beg to inform you tbat, from all reports to hand at time of 
writing, the recent electrical disturbance bas had no effect 
whatever on wireless communication. This is only natural, 
as these disturbances are apparently oscillations of so long 
a period as to be altogether outside the range of wireless 
apparatus operated on the Marconi system.—Yours faith- 
fully, ANDREW GRAY (for the Marconi Wireless Telegraph 
Company, Limited).” 


The Difference between Sea aud Land.—Kther vibrations of 
the wave-length used in wireless telegraphy, say 500ft. to 
1,000ft., are much more readily transmitted over sea than 
over land. This seems to be due to the fact that the sea 
acts as a sort of mirror, reflecting these waves but not 
allowing them readily to pass through it; whereas the 
earth does allow them to diffase themselves through it 
more readily. Hence over the sea the waves may be bent 
or diffracted, so as to adapt themselves to the curvature of 
the earth much more readily than over land. There will 
be a mountain of water something like 150 miles high 
between Cornwall and Cape Cod, so that the ether waves 
conveying Mr. Marconi’s recent messages between the 
two places must have suffered considerable bending or 
reflection without extinction. In regard to the speed 
of ether waves, Dr. Fleming gives a very interesting 
comparison between water, air, and ether waves. A 
water wave, at the speed of usual ocean waves, would 
take 100 hours to reach America, a sound wave four hours, 
and an ether wave about the one-siztieth part of a second. 
The results of the experiments of Captain Jackson and 
others may be summed up in а few sentences as follows : 
(1) Signalling is much more successful over sea than over 
land. (2) Signalling is much more successful by night than 
by day. (3) Intervening land or mountains reduces the 
distance of signalling. (4) Particles held in suspension, 
such as dust, saline, vapour, etc., also reduce the distance. 
(5) Electrical disturbances act as adverse factors, and give 
rise to false signals, known as “strays.” Some severe 
electric storms, however, have no effect on wireless appa 
ratus. (6) With certain transmitting apparatus there may 
he zones of silence due, perhaps, to interference effecta. 


CONCLUSION. 


Of the future of this wonderful system of m 
transmission with its many modifications, who can predict 
Whilst fully alive to its defects, and to the uncertainty as 
to results, especially over land, which render it a still not 
very formidable rival to the older cable systems, one cannot 
but reflect that tho rapidity of advance in the last few 
years warrants the belief in still greater achievements in 
the near future. The good work already done must not 
be minimised by reflections as to unaccomplished possi- 
bilities. It may be that in а short time the earth shall be 
girdled with а complete system or systems of stations, so 
that all nations may thus be linked in а community of 
interest —let us hope for universal advancement and peace 
An important message sent out by a powerful station 
in Eogland or America may then be read, not only on 
multitudinous ships at sea, but by lonely missionaries 
in the swamps of Africa, and by trained mountaineors amid 
the eternal snows of polar climes. Thus the savage and 
sage alike, though far from the haunts of civilisation, may 
at any rate read the message eternal love, and sojourners 
may learn from friends at home how each is remembered in 
the "dear homeland." Thus may all be encouraged by 
brotherly help to follow the way which leads “upward 
every дау”; and so through the ether, by means of а new 
wave-length which man has only recently found eyes to see, 
ma а old command receive farther fulfilment : “ Let there 
be light.” 


ASHTON-UNDER-LYNE ELECTRICITY ACCOUNTS. 


The accounts of the Ashton-under-Lyne electricity 
department for the year ended March 25, 1904, show a 
total expenditure on capital account to that date of 
£62,756. Appended are abstracts of the revenue account, 
general balance-sheet, and statement of electricity gene- 
rated, sold, ete. 

REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Generation of electricity.......0...cessessererscsssccvasscsvseees 


4,528 11 1 

Distribution of electricity ......................—.. ceres 246 5 10 

Attending and repairs to public lamps . . 151 9 8 
Rents, rates, and taxes ......................................... 6 

Ma ment expenses, salaries, өќо.......................-. — $913 19 10 

8 charges, insurances, eto. ............................. 255 13 11 

Decrease in value of stock . . o m 25 11 2 

6,505 18 1 

Amount carried to net revenue account ..................... 4,974 2 3 

£11,278 0 4 

Or. Income, £ s. d. 
Sale of current per meter . . 5,564 0 6 
Sale of current under ооп{гао{в............................... . 4881 4 8 
Public lighting FFC . 861 7 6 
Rental of meters and other apparatus... .................. 79 18 0 
Attending and repairs to publio lamps. . 2 151 9 8 

£11,278 0 4 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. g£ . d. 
Capital acoount - amount reoei ved . 61,158 0 0 
Sinking fund account .............—.. . . ОТУР 6,095 2 9 
Advanced by bank—Oapital account ........................ 1112 811 

Ditto—revenue ao õο“,ntt 2 ae 851 8 6 

£72,315 0 2 

Or. Assets. £ s.d. 
Capital account —amount expended for works ............ 62,270 8 11 
Stores in hand ванаго дна стас ва даан анна на, 195 7 2 
Sundry debtors for current supplied......................... . 2,865 18 0 
Securities held (cost pri) . 6,095 2 9 
Balance deficiene ggg 22 . 894 3 4 

£72,515 0 2 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in В.Т. ппїїз................................. 1,617,769 
Public lamps..................... 103,365 
Quantity sold 4 By contract ..................... 1,190,140 1,539, 780 
Private consumers by meter 246, 225 
Quantity used on work ꝓ 6... - 29, 250 
Total quantity accounted for ..................... . 1,668,960 
Quantity not accounted for . T 48, 788 
Number of public lamp E —— 220 
Total maximum supply demanded (kilowatta).............—.... 951 
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FAITH AND THE B.A. 


For what our teachers teach, let us be thankful. 'The 
one prevailing thought in reading the presidential address 
of Mr. Balfour at Cambridge is that we must have “ faith," 
unlimited, untiring faith in our teachers when they are 
expounding or evolving new theories. Every generation 
has probably had a theory to explain the phenomena of 
Nature, or if it had no theory or explanation did not worry 
on the subject—the world moving on just as quickly or as 
slowly as it always had done. Just now we have a 
regeneration of an old theory—only the old theory is now 
explained in a different manner. Once we heard of “ mind, 
no matter," of centres of force, of knots in the ether; 
once it was held that whatever existed or did not exist, 
matter and mass were permanent—eternal The present 
theory may be given by extracts from Prof. Sir Oliver 
Lodge's article in the current issue of Harper : 

“Matter then appears to be composed of positive and 
negative electricity, and nothing else." 


That is the resultant theory—the imagination plays ita 


part, as will be seen from the following : 


“Our present view of an atom of matter, therefore, ia 
something like the following: Picture to oneself an 
individualised mass of positive electricity diffused uniformly 
over а space as big as an atom—say a sphere of which 
two hundred million could lie edge to edge in an inch, or 
such that a million million million million could be crowded 
tightly together into an apothecary’s grain. Then imagine, 
disseminated throughout this small spherical region, a 
number of minute specks of negative electricity, all exactly 
alike, and all flying about vigorously, each of them repelling 
every other but all attracted and kept in their orbite by 
the mass of positive olectricity in which they are embedded 
and flying about. In во far as an atom is impenetrable to 
other atoms, its parts act on the sentinel principle, not on 
the crowd principle. There are two ways of keeping 
hostile people out of an open building. One is to 
fill it with your own supporters; another is to place 
an armed policeman at every door. The electrons 
are extremely energetic and forcible, though in bulk 
mere specks or centres of force. Every speck is 
exactly like every other, and each is of the size and weight 
appropriate to the electron. Different atoms—that is, atoms 
of different kinds of matter—are all believed to be com- 
posed in the same sort of way ; bat if the stoms of a sub- 
stance are such that each possesses twenty-three times as 
many electrons as hydrogen has, we call it sodium. If each 
atom has two hundred times as many as hydrogen, we 
call it lead or quicksilver. If it has more than that, it 
begins to be conspicuously radioactive,” 


That is the gist of the new theory. We take it 
on trust, having faith in our teachers; but as for 
understanding it, we don’t. It seems simply to be 
another stretch of the imagination of the mind 
of science, and leads us simply to ask questions 
differing little from those that have been asked before. 
Does the ether exist, or is it merely an effort of the 
imagination? Science endows it with every property 
science requires in the formulation of new theories. 
What causes repulsion; what attraction? Is velocity 
eternal? What about space? Action at a distance is 
tabooed, but surely the distances between repellent specks 
is comparable with the distance between tho earth and the 
sun. Action at a distance is still the prevailing notion. 
Still, we have faith—great faith. Our teachers can, as 
they ought to, imagine things inconcoivable to ordinary 
minds. They are experts, and hence we live in the hope 
that the rough may be made smooth, and the hidden quite 
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plain. Mr. Balfour touches upon these interesting and 
troublesome subjects with the hand of a master. It is 
almost impossible to discover that he shines in another 
sphere and is not one of the select in the house of the 
experts. Surely the presidential address at Cambridge 
will afford ample food for thought. 


— ... . 


CORRESPONDENCE. 


“Опе man’s word із no man's word, 
Justice needs that both be heard." 


TELEPHONY AT GLASGOW. 


SrR,— Your contributor, “The Writer on Telephony,” 
narrows the controversy on the above subject down to 
whether it is true or not that the 1897 estimate was made 
“ {ог the special рагро of showing what the then existing 
telephone system in Glasgow ought to have cost the National 
Telephone Company.“ W. О. T.“ quotes a statement by 
Mr. Bennett to the effeot that the 1897 estimate was made 
for that special purpose, and be says that be accepts that 
statement as the truth, the whole truth, and nothing but 
the truth, and bas based on it all that he has written. I 
do not accept that statement, but the person who most 
effectively contradicts Mr. Bennett is not I, but Mr. А. R. 
Bennett himself. 

If Mr. Bennett had made an estimate purely for com- 
parative purposes to show wbat the thon existing system 
ought to have cost, he would properly bave made an 
estimate for a similar system. The then existing system 
was an overhead single-wire system. The estimate put in 
by Mr. Bennett was entitled Estimate for Glasgow 
municipal exchange,“ and described a metallic-cirouit 
underground system of an entirely different character 
from the then existing system. In referring to the 
eatimate in his evidence, Mr. Bennett spoke of it as a 
working estimate intended to be carried out; stated that 
it was backed throughout by tenders from responsible con- 
tractors ; and in describing the various plant and apparatus 
to be used, he drew as many distinctions as possible between 
the proposed system and the then existing system. The 
wire plant was to be different, the switehboards were to be 
different, and the instrumenta were to be different. An 
estimate merely intended to show what the oxistin 
system ought to have cost" could not have been described 
in these terms. 

Further, the evidence of Bailie John Alexander, the con- 
vener of the Telephone Committee, showed that the Council 
had an actual scheme in band for a telephone system which 
they contemplated carrying out if a license was secured. 
Asked what amount the Council contemplated expending, 
Mr. Alexander said, “ We may have to expend £100,000 
or £120,000.” Bailie Samuel Chisbolm, a member of the 
Telephone Committee, also stated that the Corporation had 
applied for a license for establishing a telephone service 
over the whole area, and that the Corporation had esti- 
mates showing that the proposed system could be con- 
structed for under £100,000. 

No one can read the report of the evidence taken at the 
Glasgow enquiry of 1897 without coming to the conclusion 
that the Glasgow Corporation Telephone Committee believed 
that they were in possession of a definite working estimate 
for a Glasgow municipal telephone exchange, and were 
prepared to begin work on that estimate if they secured 
the license which they had applied for. 

Before the 1898 Select Committee Mr. Bennett gave 
evidence regarding the Glasgow estimate of the previous 
year. I will quote simply the following questions and 
answers. I have italicised the more emphatic statements, 

. You prepared an estimate, did not you, for Gl w, 
im YN sit, I did, last September. Ы рэй 
e. That is in the Blue-book, is it not ?—That is in the Blue- 


Q. And there is nothing to modify the evidence you gave 
then 1—No. | 

Q. It is no good repeating the evidence you gave before the 
Glasgow enquiry, because that is referred to us /—Yes, sir; I 
would like to let the committee to understand, if possible—if 


1 may be permitted to point the matter out—that the estimate | 


which 1 prepared for Glasgow was not so much an estimate as a 
statement of ascertained cost, because every item in it is 
covered by a tender from a competent, well-known. electrical 
firm. 
Q. Your estimate would have given a service costing about 
£19 per subscriber — 18. 16s. and something ? 

Q. Eighteen pounds sixteen shillings and threepenoe ; and 
that you say now was not based upon mere theory, but upon 
actual tenders received Upon actual tenders received. The 
town clerk of Glasgow invited tenders from three or four firms 
representing the class of work done throughout, and of these 
tenders what was considered the best was selected from each 
tender, and the tenderers (the contractors) were given to under- 
stand that they might be called upon to execute the work, and they 
were all quite prepared to do that, so that the Glasgow Corpora- 
tion, if they had been in a position to accept these tenders, would 
have been placed in possession of a telephone exchange with 5,000 
lines, 5,200 subscribers, for the sum of £97,000 odd, which is 
about £18. 163. 3d. per line. Perhaps I may add that the 
mileage of line provided for in this estimate considerably 
exceeded the mileage of line owned by the National Telephone 
Company in Glasgow at that time. They also have something 
like b, 200 subscribers on their system, so that this estimate 
represented a greater mileage than the National possesses now 
for the ваше city. 

Q. Did it represent metallic circuits, too 1—Yes, throughout. 
For many years I have not put in anything but metallic 
circuits. 

‚ Q. Is the National Telephone Company's service there 
metallic ?—Not at өп except between switchrooms. 

Q. Does this include every oost of installation, including the 
cost of taking up roads and laying them down again ?— Every- 
thing. I have some of the actual tenders here, if you would 
like me to put them in. 

Q. No; I do not think we need go into it in such detall as 
that. Have you anything you want to add with regard to the 
evidence you gave with regard to this Glasgow system before 
the commissioner 1—1 do not think so, sir. I am prepared to 
stand upon it as I gave it then. 

When the license for the Glasgow municipal system was 
about to be issued, and work on constructing the system 
about to begin, Mr. Bennett made a fresh report to the 
Telephone Committee, dated Feb. 23, 1900. The following 
extracts from this report bear on the statement quoted by 
“Үү. О.Т”: | 

“I am of opinion that in the first instance a complete 
exchange for 5,250 metallic circuit lines—viz., 5,000 subscribers 
within the city and suburbs, 200 in outlying places in the 
telephone area, together with 50 public telephone offices 
should be undertaken. This number of completed lines exceeds 
by 50 that provided for in my 1897 estimate.” 

s floor s in 
8, size oF poles, 


The report recommends that as r 
exchanges, ultimate capacity of switch 
and number of conduits in the vicinity of the switchrooms, 
provision should be made for another 5,250 lines. The 
report then considers in detail changes in prices subsequent 
to the preparation of the 1897 estimate, and shows how it 
was expected to neutralise the effect of such increases of 
price as had taken place. 

Two paragraphs in this report are interesting in view 
of the remark in the statement quoted by W. O. T.,“ 
that the increased cost at Glasgow is partly due to under- 
ground distribution : . 

‘I have good reason to anticipate that a better and cheaper 
method of distribution to subscribers than by the overhead 
Standards provided for in the 1897 estimate, will be found 
practicable in at least the more crowded parts of the city." 

“I am indebted to the Electricity Committee for having 
brought to my notice the fact that iron conduits now exist 
in most of the principal streets of the city, which, although 
now used for electric lighting purposes, will probably be soon 
great part disused. hese are quite suitable for telephone 
cables, and by making tham, wherever possible, a part of the 
telephone system, very considerable economies in first cost 
could be effected. 

After noting a possible reduction in the cost of switch- 
boards given in the 1897 eatimate, the report continues as 
follows : 

** Allowing for all the facta, I am strongly of opinion that the 
1897 estimate still remains substantially correct, and that 5,260 
completed and 1,200 partially-completed metallic circuit lines 
can be constructed in the best style, and in conformity with the 
specification which the Post Office have annexed to the Corpora- 
tion license, for £100,000. The committee may safely assume that 
the exchange would be got to work for £19 per line.’ 


This report, in which the 1897 estimate is again set out in full, 
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* 
was approved and adopted by the committee and subse- | is for a 5,000-line switchboard ; why do you do that if Glasgow 


quently by the Town Council. 
I leave it to, W. O. T." to reconcile these statements with 
that on which he rests his argument.— Yours, etc., 


HERBERT LAWS WEBB. 
35, Old Queen-street, S.W., Aug. 15, 1904. 


I understand, Sir, that you have submitted a copy of 
Mr. Webb's letter to Mr. A. К. Bennett for any remarks 
he may have to make thereon. Mr. Bennett will probably 
be able to reconéile his statements made at various times; 
at any rate, I do not see his difficulty in so doing. What 
I do see is that Mr. Webb is so completely satisfied with 
his own interpretation of Mr. Bennett's words that, as I 
said before, be cannot or will not see another perfectly 
simple and the probably correct interpretation. Once for 
all, I am not advocating Mr. Bennett. I want the truth. 
Mr. Bennett says one thing, and I believe it isso; Mr. Webb 
says it is not so, and I Think him incorrect. In ordinary cases it 
would not be necessary for meto say all my remarks are my 
own,and there is no collusion with Mr. Bennett or anyone else, 
Here, then, is my interpretation of what Mr. Bennett has at 
various times said, restricting for the present my remarks 
to the quotations made by Mr. Webb and myself. Mr. 
Bennett, an ardent advocate of municipal telephony— 
which, by the way, I àm not—was engaged by Glasgow. 
А company had vested interests there. Мм Bennett asked 
himself, What ought to have been the cost to the company 
of the existing equipment? [Just one more aside. You, 
Sir, have expressly forbidden me to make any detailed 
comparison in your journal between what bas been done 
in telephony by a company and by a municipality, gfvin 
as а reason the two are not working from the same stand- 
point, and therefore any such comparisons are misleading. | 
Also what would be the cost to replace the company’s equip- 
ment by a similar equipment? As I read the statements 
of Mr. Bennett, he, with the aid of the town clerk of 
Glasgow, prepared an estimate, or, rather, ascertained the 
cost, in the only practicable way, by actually getting tenders 
for a similar equipment. The contractors, we are told, 
were quite prepared to do the work at the amount of their 
tenders, and the total sum was £97,000 odd, or £18. 16s. 3d. 
per line. If my interpretation is right, we can go a step 
farther. So long as the Glasgow committee was satisfied 
with the equipment similar to that which existed, so long 
the estimate of cost stood; the tenders were there, the con 
tractors were there. Ав I read the matter, however, 
Glasgow was not satisfied, and wanted something different 
and better, hence the ascertained cost—ascertained by 
tenders from contractors—went by the board, and some- 
thing different had to take its place. The something 
different Glasgow now has; the cost is greater, because 
what it has is better than what was. Such is my inter- 
pretation. Ithink it quite justified by the reports and 
utterances of Mr. Bennett, and to me seems the natural 
development of things telephonic at Glasgow.—W. O. T. 


From Mr. A. R. BENNETT. 


Mr. Webb is fighting a bogey of his own creation. 
Turning to the Blue-book of the Glasgow telephone 
enquiry, we find in Mr. A. R. Bennett’s evidence in chief 
the following, in reference to his estimate for an exchange 
of 5,200 completed instruments : 

Q. 5,040. In preparing your estimate, had you in view the 
making of this system of about the same size and extent as the 
existing system of the National Telephone Company 1— А. Yes, 
it was considered. 

Q. 5,041. With a view to comparison ?—A. Yes. 

Q. 5,043. Was it also desirable to verify the estimate by 
obtaining tenders from responsible firms for the execution of 
all the most important parts of the work ?—A. Yes, and such 
tenders have been obtained for practically the whole of them. 


Turning to Mr. Bennett’s cross-examination, we find the 
following : 

Q. 5,556. Is it part of your scheme that there should be that 
number of subscribers in Glasgow ?—A. In the event of the 
Corporation proceeding with the scheme, should they honour 
шеру asking my advice, I should recommend an exchange of at 
least 20,000 to 25,000 subscribers. 

Q. 5,359. You seem to be suggesting to the Corporation to 
set up а new and complete system for the citizens of Glasgow 
as a whole with a 5,000-line switchboard, because your system 


а 


and Stockholm are in the same position, and there is the same 
neceasity for telephone communication per head of population 
in Glasgow яз in Stockholm ?— А. I think Т made it clear in my 
evidence in chief that the estimate which I have prepared was 
designedly founded on a similar number of subscribers as existe 
at present in Glasgow, for the specific purpose of i 
the approximate oost of such a system as exists here. That was 
the object, and it was never proposed that, in the event of 
the scheme being given effe:t to, the lines should be allowed for 
such а small number of subscribers as 5,000 or 6,000. 

Q. 5,360. That was never contemplated ; suppose the Cor- 
poration got a license, how many lines do you contemplate that 
the scheme should be set a-golng with ?— А. I have no right to 
speak for the Corporation, but I should recommend them to lay 
out an exchange for 20,000 or 25,000. 

Turning to the summing-up speeches, we find Mr. 
Salvesen, Q.C., counsel for the Corporation, said: “Mr. 
Bennet; has prepared a most careful estimate as to the 
eonstructional cost of a system such as the telephone com- 
pany are using in Glasgow to-day, to supply the same 
number of subscribers, and of the working expenses of such 
а system. There was a great deal of criticism upon bis 
estimate, as not being а scheme which an independent man 
looking into the future would employ. He did not prepare 
it with that object. He said that if he were honoured by 
the oity to perfect it, he would lay it out for 20,000 or 
25,000 instead of 5,000 subscribers, but the estimate was 
the only way in which he could compare the system of the 
National Company with the system that he could at this 
moment construct within the same area, and which would 
supply exactly the same number of subscribers.” 

Mr. Bennett's evidence was supported by tenders from 
responsible firms, which showed that the scheme for 5,250 
lines could be carried out for the estimated amount. Mr. 
Webb'sstatement that Bennett spoke of the estimateas being 
intended to be carried out is, therefore, incorrect. What 
Bennett did say was, that it was a workiog estimate that 
could be carried out if deemed expedient, and from this he has 
never swerved. The comparison, with the National Tele- 
phone Company, and especially the tenders from firms of 
good standing, were rendered necessary by the assertion of 
the company that their exchange, which in round numbers 
contained some 5,000 lines, had cost four or five times the 
amount which Mr. Bennett estimated was the proper expen- 
diture for an exchange of that kind. So that Mr. Bennett's 
subsequent evidence before the Select Committee was 
entirely correct, that had the Corporation decided to con- 
struct am exchange of 5,250 lines, they could have got it 
for the sum of £97,000. When the license was obtained 
Mr. Bennett still recommended that these numbers should 
be adhered to as regards the lines to be completed out of 
hand, but he also recommended that immediate provision 
as regards floor space at the exchanges, ultimate capacity 
of switchboards, etc, should be made for another 5,250 
lines, making provision for 11,000 lines in all. This the 
Telephone Сее agreed to, but subsequently, owing 
to the unexpectedly liberal manner in which the under- 
taking was being patronised by the public, and also to the 
grumbling occasioned by the extensive opening of streets, 
which made them determined to prevent reopening for a 
good many years to come, issued instructions for the laying 
of a very much more extensive scheme. 

We are informed that the electric light conduits referred 
to by Mr. Webb wore not brought into use for telephone 
purposes, except for a distance of a few yards only in two 
or three localities. 

Turning to the detailed estimate printed at the end of 
the Glasgow Blue-book, it will be noticed that the estimate 
provides for overhead junction routes to the suburbs, and 
also for the distribution overhead of the subscribers’ spurs. 
As a matter of fact, the committee issued instructions that 
all subscribers’ spurs should be underground in the centre 
of the city as well as in the residential suburb of Pollok- 


| shields, and that all junction routes to the suburbs should 


be underground. This order rendered adhesion to the 
original estimate impossible. The distribution underground 
in the centre of the city proved to be very expensive, not 
so much from the actual electrical work, but from the 
stringent regulations which were made by architects and 
property agents as to the leading in of underground cables 
to their premises, and the casing in of the leads in the 
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buildings, almost every architect insisting on a different 
design of casing. 

_To sum up, we contend that, allowing for the altered 
circumstances, and the extensive nature of the spare plant 
provided, Mr. Bennett's estimate has worked out with a 
remarkable degree of accuracy, and that although Mr. 
Webb’s criticisms when read by themselves may appear 
damaging to those whose knowledge of the circumstances 
is but slender, they entirely lose their force as soon as they 
come to be dissected in the light of recorded evidence. 


[We sent proofs of Мг. Webb's letter to“ W. О. T." and 
to Mr. A. R. Bennett, as we feel strongly that thie question 
of bond fides should be settled once and for all. The annexed 
replies of these gentlemen are wholly independent. Once 
get this bogey estimate accepted or rejeoted, the discussion 
is on а different plane, and may prove exceedingly useful 
and interesting It is a legitimate point for discussion, 
whether the system adopted as a whole is good or bad. or 
whether this and that detail is good or bad —Ep E. E] 


“THE OLD 'UN'S ADVICE" 


SIR,—I should like to express my appreciation of 
“М. M.’s” kindly approbation of my letters, and to assure 
him that I am entirely in accord with him in eschewing all 
unnecessary—? e, avoidable—work. This is only, however, 
because I have in the course of а varied experience laboured 
so hard that a little variety is pleasing. On the general 
principle of not putting my trust in princes, my faith in 
“influence " is weak—but if a prince passes my way I take 
care to pull off my hat. If he drops a sixpence therein, so 
much the better. | 

I аш unprepared to say whether theory or practice is 
better. I am of opinion that it entirely depends on the 
temperament of each man considered. Some are practical 
men by nature, others theoretical. The safe rule for any 
man is first to get а lot of both theory and practice, and 
then follow his instincts. 

My advice to the Young 'Un appearing this week will 
show how fully I am in sympathy with M. M." on the 
subject of “ talking."— Yours, eto., THE Огр UN. 


LETTERS FROM AN OLD HAND TO A YOUNG ONE. 


IV.—ON THE USE OF THE JAW. 


My Dear Young 'Un,—Your last letter contains remarks 
which I do not know whether to class as slothful or sly. 
You say, It seems to me that working is one 
of the ways not likely to recompense a young one, and 
again, “ throw work, like physic, to the dogs, 
. . . learn not so much how to do things as to talk 
about doing them." 

Now, if а man starts talking round his hat about things 
be doesn’t understand—particularly practical matters—he 
will quickly be written down an ass. Thereforo, it is no 
good trying to squirm out of the sweaty part of the 
business. If you begin trying to cut corners that way, you 
will find yourself up some blind alley or other. 

At the same time, a judicious use of the jaw will probably 
make the difference between success and failure to you 
My advice is to Advertise with a big A. You must he 
your own automobile—get hold of yourself, and push. If 
з man does a smart bit of work and then gazes dumbly up 
at his employer's face with an expression of trusting affec- 
tion, that employer will probably rd him as an intelligent 
and well-trained bow-wow, and will treat him as such. If, 
on the otber hand, he beards the employer in bis den, 
informs him that the job is done, that it was finished in 
six hours under the previous record, and that certain new 
and unexpected obstacles had been made skittles of, the 
employer will begin to wonder what sort of a rise he must 
give in order to keep the man. 

The tongue is a little member, and it is worth its keep. 
Only it must be kept in order. It is no good advertising 
as the pig advertises its shearing—much cry and little 
wool. Always be sure you are booming a good line, that 
you have got plenty of stuff for sale, and a reserve fund 
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to cover bad debts. You can learn a lot by studying 
the advertisement pages of a journal. You will notice, 
in the first place, that a manufacturer must get 
into touch with his market. It is no use adver- 
tisiog an alternator in the Drapers’ Record. In the 
eame way you need not write for a job as a senior 
draughtsman when your experience has been exclusively 
mains laying. If you are disappointed, it does not mean 
that you are no yood, but that you are in the wrong 
market. 

Again, it is not enough nowadays merely to advertise 
that Buzzem's Motors are The Best." Even a Town 
Councillor wants a better reason for the faith that is in him 
than the bold assertion of an interested party. So Mr. 
Buzzem goes to the trouble of printing a list of installations 
which use his motors, and of stating the items of excellence 
cheapness, reliability, or what not—of his wares. Probably 
he adorns the tale with a photogravure of his motor and 
prints the lot оп art paper. All of whichis а lesson. It is 
not sufficient to tell people you are clever and want 
a chance to show it. They want proofs. If you 
have had previous experience at the job you are on, 
tell your foreman во, and give him enough particulars 
to make him believe in your gumption. (As a general 
rule, avoid jealousy by limiting such information to your 
foreman.) Work up a character for certain definite virtues— 
punctuality, accuracy, alertness—something good that can 
be summed up іп a word. If ever you get an opportunity 
for а four de force, use it. It is the illustration to your 
advertisement And don’t forget the art paper. Always 
be a gentleman. A rough surface spoils a good impression, 
both in printing and in life. 

An advertisement is no good unless it appeals to a want. 
This weather an enterprisiug fan motor maker would adver- 
tise, “ Аге you hot? Use Buzzem's fans!” The require- 
ment, coolness; the remedy, Buzzem’s fans; the result, 
T prosperity for Mr. Buzzem. In the same way, 
you have an idea. Wait till it’s wanted. When circum- 
stances point to a hitch in the existing arrangements, romp 
in with your suggestion and reap the kudos. Only be 
careful not to offend the chief's Amour propre. 

Many a man spoils himself by bad expression. I had 
to read a batch of replies to an advertisement for an 
engine-driver, and the letters would bave made an angel 
weep (supposing that being so reduced in circumstances as 
to run an electric light station) The man who got the job 
had filled his page with a lot of inconsequent rubbish about 
locomotive driving, crude fitting, sobriety, and general 
respectability As an afterthought, he stuck in the top 
left-hand corner, where you generally fix the paper-fastener, 
"I was driving for eight months at electric light 
station” If I hadn’t noticed that before I pinned up the 
paper, if I hadn’s known that at they had the same 
engines as mine, the man would have had no chance. On 
interview he turned out to be а good man, and since then 
Í have blessed the day I saw him. 

When you are asking & man for a job, don't trouble 
to give your pedigree. Just teil him everything that 
will make him think you are the best man in the United 
Kingdom for that particular job, and not а serap more. If 
you сап schedule your information, so much the better. 
Carry out the same rule in all your advertising— whether 
by letter or word of mouth—and you'll do. 

To cultivate the gift of expression, join your college 
engineering society and try to speak. Only don’t t 
rot. Have a cut at the Questions and Answers” in the 
Electrical Engineer. Even if you don't win a prize once in 
a blue moon, you will reap advantage by comparing your 
replies with the winners ! 

А final word of warning! "When a man begins to talk, 
the shop shutters are taken down and you can see right in. 
Many a man has а reputation for wisdom on the strength 
of a rigid silence. You recollect the yarn of the ass who 
wanted to make an impression. He togged out in a lion's 
skin, and for a while all the other beasts were rather nervous 
of him. But one day he forgot himself, and gloated over 
the time he was having. And everybody knows a donkey’s 
gloat when he hears it. I could never find out what 
happened to that moke, but I don't think he lived long.— 
Yours, THE OLD UN. 


274 


LONG-DISTANCE SWITCHES.* 


One of the chief advantages of electric lighting as 
compared with other modes of lighting is the simplicity 
with which it can be operated from any required point. The 
arrangement is particularly simple and cheap when all tho 
lampe aro to be alight at the same time, but it is somewhat 
more involved when it is necessary to deal with each group 
of lamps separately, both as regards lighting and extinguish- 
ing. If, for instance, the outside lighting of а town had to 
be controlled direct from the station, this could be done by 
providing a separate set of mains for these particular 
lamps. This method, however, becomes too expensive when 
any great area has to be dealt with, and in such cases the 
lamps would have to be connected to the ordinary supply 
mains. This necessitates additicnal labour, and many 
attempts have been made to avoid this by means of 
automatic devices. Clockwork has often been employed to 
open the circuit at а particular time and close it again after 
a certain lapse of time. E. Ruhmer has constructed an 
arrangement consisting of a selenium cell actuated by the 
daylight and working а relay, which in turn works an 
automatic switch for opening and closing the circuit. 

It is proposed in this article to consider the construction 
of certain long.distance switches which can either be 
operated by hand or by one of the above-described auto- 
matic methods. These switches may be divided into three 
classes : (1) those in which the actuating coil carries current 
continuously ; (2) those magnetically locked; (3) those 
mechanically locked. 

Those belonging to group 1 are generally very simple 
in construction, but the fact that they carry current con- 
tinuously renders them expensive, especially in the case of 
the larger switches, even neglecting the current consump- 
tion. With groups 2 and 3 the power consumption is 
extremely small, as the coils are only in circuit at the 
instant of switching on or off. 


FIG. 1. . 
1. Long Distance Switches whose coils carry current сот- 


tinuously.—Fig. 1 shows a simple type of switch. a is a 
U-shaped piece of sheet iron which carries the exciting 
coil, c, wound on a brass tube, ö. The contact brush, “, is 
fixed to the core, d. lis prevented from falling too low 
by the stops, f. gand 7 аге the terminals of the circuit 
to be closed. The whole is mounted on a marble or slate 
base, and, when placed in the open, is covered by a water- 
tight case. Fig. 2 shows the diagram of connections of 
this apparatus. The arrangement shown in Fig. 3 is for 
the purpose of reducing the current round the coil to & 
minimum as soon as the circuit has been closed. In tbis 
way а considerable saving in copper can be effected, since 
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Fic. 2. 


the coil may safely be overloaded to 15 times the 
normal just at the instant of switching on. The action is 
as follows: As soon as coil d receives current through the 
closing of the switch u, the соге b is drawn right up, the 
brush c makes contact with 1 and 2, whilst, towards the 
end of the movement, the auxiliary brush d leaves the con- 
tacts 4 and 5, and so inserts the resistance, w, in series with 
the coil. Since the pull of a magnet varies inversely with 


* Translation of an article in Elektrotechnische Zeitschrift for July 28, 
1904, by F. Lindenstruth and О, Forster. 
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the air-gap, the resistanoe can be so chosen tbat the current 
with tho resistance inserted is only just sufficient to hold 
the core up with certainty and produce the necessary 
pressure at the contacts, c. | 


A long-distance switch, introduced by Dr. Paul Meyer, 
of Berlin, is shown diagrammatically in Fig. 4. On this 
case the actuating current flows through the coil, «a. The 
main circuit is closed through mercury contacte. Though 
these latter are in general beset by a number of difficulties, 
these are in this case got over in a simple manner. A 
special glass tube, c, through which both the terminals, 
land 2, project, is partly filled with mercury. The con- 
nections with terminals 3 and 4 are made by flexible leads. 


Fic. 4. 
The glass tube is carried by the armature, d. The spring, 


f, carries part of the weight of armature and tube. hen 
the coil, a, is excited the magnet, b, attracts the arma- 
ture, d, and the tube, c, is brought into the horizontal 
position, so that the mercury connects contacts 1 and 2. 
When the current is broken, the armature drops and the 
mercury opens the circuit. 

2. Magnetically Locked Long-Distance Swilches.— Another 
type of switch works on the following principle: The 
exciting coil consists of two windings—a thin one, actuating 
the switching in and out, and a thick one (main coil), which 


d 
Fie. 5. 


serves to hold the switch in the on position. The arrange- 
ment is shown in Fig. 5. In order to light the lamps the 
switch, w, is put on to contact 3. A current then flows 
from the positive pole through the lamps, through windings 
b and a, and through contact 3 back to the negative pole. 
The core, c, is attracted and the brush, d, closes the circuit. 
Both ends of a are tnus connected to the same pole, and a 
carries no current, whilst the supply current flows through 0 
in the same direction as on first switching on, and so keeps 
the switch closed. If the switch, v, is moved to contact 4, 
a will receive a current in the opposite direction, and will 
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oppose ^, so that с falls and opens the contacts 1 and 2, 
In order со see whether the switch is operating satis- 
factorily, a lamp can be inserted in the lead connecting the 
switch, u, with the coil, a. This lamp will only light up 
whilst switching in or out. If it burns continuously, it isa 
proof that the apparatus is not working correctly. Similar 
indicating devices can be fitted to all the following types 
of switches. 

Fig. 6 shows a switch of similar construction to the last ; 
а ів a stationary coil carring the main current, whilst b is 
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movable, and carries the contact brush, c. The coils are 
во connected that on switching in poles of opposite si 
аге opposite one another, whilst on switching out the 
movable poles become reversed, so that poles of the same 
sign are opposite to one another. 


Fic. 7. 


The switch shown in Fig. 7 belongs to this class, and 
works to a certain extent as an automatic balancer on a 
three-wire system. Unequal loading of the two sides of 
а system occurs almost exclusively through the lighting, 
since motors are usually p across the outers. One or 
more groupe of lamps are therefore connected to the main 
through the automatic device, and voltage equalisation 
oecurs as follows: The differential relay (voltmoter), f, 
makes contact with either 5 or 6 when any difference in 
voltage on the two sides exists, and this causes the 
group of lamps to be connected to either one side or 
the other of the system. In the diagram it is shown 
connected between the + pole and the middle wire. 
When the lamps are not in circuit, a is still set in this 
position. The current flows through a in the direction 
of the arrow and magnetises the hard-steel core. The 
pe ҮН of this core passes principally through the core c 
Coils b and c are only in circuit during the switching opera- 
tion as they are connected in the same way as those in the 
two last described cases. Suppose the voltage in the lower 
side of the system rises, the coil d will overpower e, and 
contact 5 will be closed. This excites b and c in such a way 
that the b cores exert a pull on a, whilst c pushes a. Since 
а has а hard-steel core, this action takes place oven when 
no current is broken; « will therefore move towards №, and 
this will cause the chango-over to occur at contacts 2 and 3. 
As soon as the circuit is closed, b and c carry no current. 
Should the voltage of the lower side of the system fall to a 
certain point the operation repeats itself, and the switch is 
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moved to tho other side. This switch can also be employed 
for other purposes, such as the alternate switching in of 
two separate lighting groups, or as a double-pole arrange- 
ment for transferring a group of lamps from one circuit on 
to & second quite independent circuit. 

3. Mechanically Locked Long-Distance Switches.—Fig. 8 
shows another switch with mercury contacts. The cylinder, с, 
made of insulating material, is mounted in the insulating 
holder, a, on the spindle, b. An extension of b carries 
the arm, d, which supports the cores, f /, by means of 


the rods, e e. Both a and c are filled up to a certain 
point with mercury, into which the iron terminals, ^ /, 
dip. Fig. 9 is the diagram of connections. In order 
to switch оп, the double-pole switch, u, is moved to 1; 
coil g then received current through the group of lamps 
and pulls the core, f, thus turning the cylinder, c, and 
bringing the mercury in the latter into contact with that 
in the outer case, and so closing the circuit. Ав soon as 
this happens coil g ceases to carry cnrrent. In order to 
switch off, the switch u is moved on to contact 2 ; 9 
receives current and turns the cylinder in the reverse 
direction, the cylinder wall becomes interposed between 


EF. 


Fie 9. 
the two terminals, the circuit is opened and the current 


through 7 is stopped. 
(To be continued. ) 


CARDIFF ELECTRICITY WORKS. 


The following extracts are taken from the report of Mr. 
Arthur Ellis, borough electrical engineer, on the working of 
the Cardiff electricity station for the year ended March 31, 
1904. 


REVENUE 
Dr. Expenditure £ sd 
Generation of electricity . . . . . 6,605 14 2 
Energy supplied by tramways department 6,224 14 3 
Distribution of electricity ................- о... seo 1,057 16 8 
Attending and repairs to public lampe ..................... 1,005 15 0 
Rents, rates, and taxes k . 1,106 14 11 
Management expenses and salaries ........................... 1,715 5 10 
LAW OX IL """-—————— . “ 914 8 
Special charges, insurances, et . . . 115 11 2 
17,888 4 8 
Cr. Income. £ ad 
From private lighting CCC 21,785 18 0 
гош poner and heating EIB . 1.898 19 8 
Rental of meters on consumers’ premises 554 10 3 
Total private upp) . . . . . . 24,232 7 11 
From public street lighting... . . . . . „ 5,190 16 8 
29,425 3 7 
Less irrecoverables . . . . . . . e . . ͥ 5⁴ 7 
£29,368 8 0 
SUMMARY OF RECEIPTS AND EXPENDITURE. 5 4 
8. e 
Sale of euren ае а ааа нане 29,268 8 0 
BUX PON GIG ise C """—— — . 17,858 4 8 
Gross profit ОИЕ ТИТИР ТТЕ 11,580 3 4 
Repayment of loans ........................... 85,3559 19 7 
Interest on loans . . 5,774 15 9 
Interest on consumers’ deposits. 16 12 7 
— 9151 711 
Net profit on year's working... . . . £2,378 15 5 
STATEMENT OF ELECTRICITY GENERATED, 801р, ЕТС. 
Quantity generated in B. T.UVIUu²u²ñ .. ee . . 2,912,248 
Publio lamp . . 647,918 
Quantity wad By contract ..................... ва | 2,885,472 
ivate consumers by meter. 1,720,713 
Quantity used on work . 2 . . . 79, 
Total quantity accounted for . . ã . . . 2,465, 245 
Quantity not accounted for . . 447, 


Total maximum supply demanded (kilowatts) 
Number of public lampe: 419 arcs, 100 incandescents, 


FORTHCOMING EVENTS. 


SATURDAY, Ava, 20. 
At 3 p.m., opening of the Tottenham to Wood-lane section of the 
Middlesex County Councils tramways (Metropolitan Electric 
Tramways Company, lessees). 
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TRADE NOTICES AND NOVELTIES. 


A Form of Reconstruction for Cellular Switehgears. 


A good deal has recently been written and said concerning 
the safety of high-tension switchgear, but considering the 
importance of the subject, it cannot be said that too much 
attention has been given to it. Bearing on this question, we have 
some information from Messrs. Walker and Hodgetts, Limited, 
of Salford, who have set themselves the practical task of 
demenstrating improvements in the construction of existing 
high-tension switchgears of the type which has in the past been 
universally appreciated for use in central stations, particularly 
upon single-phase systems of 2,000 to 3,000 volts. The 
improvements consist of some simple detail alterations to the 
fuses, with several objects in view, amongst which may be 
mentioned the avoidance of the use of springs, the pro- 
vision of а new type of flexible conductor inside the 
pots, and also a mechanical method of fixing the fuse 
wire in order to replace the existing soldered connections. 
In the modification of the general construction of the gear, the 
heavy horizontal slates are taken out of the wall, and the 
switchgear is reconstructed in the reverse position, so that what 
has been the back now becomes the front and vice versá. 
Referring to the accompanying illustration, which represents а 
trial board, it will be noted that there are four sets of bolts 
and distance pieces holding the slates together. It is found that 
a very rigid self-contained switchboard can be obtained in this 
way, although in actual practice, on a board of the size illas- 


| 
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Cellular Switchgear Reconstructed. 


trated, six or elght bolts are used ; the bolts are cemented into 
the distance pieces, and so the construction becomes as solid 
asif it were mounted into the wall. It will be seen at once 
that by this means the switches and fuses are removed from 
the operator. He is shielded from any possible arcing from 
these by two thicknesses of slate slabs. At first sight it is 
suggested that this method introduces а back, which has 
hitherto been absent from the type of gear in question, but on 
afterthought and inspection it will be found that the objection 
toa back is practically removed, in that it is possible to see 
from the station any person at the back through certain portions 
of the gear. Moreover, the fittings at the back are now shielded 
in identically the same way as those visible at the front in the 
original design. | 


Ferranti Alternating-Current Switchboard Integrating 
Wattmeter. 

From Messrs. Ferranti Limited, Hollinwood, Lancashire, we 
have a catalogue and price-list describing the above. This 
switchboard integrating wattmeter works on the induction prin- 
ciple, and possesses many distinctive advantages, among which 
the following are enumerated : (1) the accuracy is independent 
of variations in power factor, wave form, periodicity, voltage, 


or temperature; (2) strong mechanical construction ; (3) will 
stand 50 per cent. overload continuously and short-circuit with- 
out injury to mechanism or calibration ; (4) low starting current ; 
(5) design compact and portable— will stand transit ; (6) low 
shunt current and small losses—highly efficient ; (7) will not 
run on shunt ; (8) accurate at all loads, from one-twentieth load 
to 50 per cent. overload ; (9) dial reads direct in Board of Trade 
units; (10) no brushes, commutator, or moving contacts ; (11) low 
speed of rotation —40 revolutions at full load; (12) light moving 
parts, reducing wear and friction toa minimum. For currents 
above 50 amperes and with voltages not exceeding 250 volta, 
current transformers, Classes A or A А, described in a separate 
catalogue, are used. These transformers are made in standard 
sizes up to 6,000 amperes. The wattmeter can therefore be 
had in standard sizes up 6,000 amperes, for use on circuits of 
voltages not exceeding 250 volts. Оз circuits 250-500 volta, 
and not exceeding 50 amperes, a potential transformer is 
required, but not a current transformer. On circuits of all 
currents and voltages exceeding 500 volta, and circuits of 
currents exceeding 50 amperes, with voltages from 250 to 500 
volts, both a potential and a current transformer are required. 
The potential transformers, dealt with in a third catalogue, are 
made in standard sizes up to 30,000 volts, and the current 
transformers in standard sizes up to 2,500 amperes and 
30,000 volts. 
Nernst Lamps. 

The A.E.G. English Manufacturing Company, of 4, New 

Compton-street, Charing Cross-road, who, as recently stated in 
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“ Express ” Type Nernst Lamp. 


these columns, have acquired the English Nernst lamp patents 
from the A.E.G. of Berlin, have just issued a price list which 
includes illustrations and particulars of the latest improved 
types of this lamp. The Express type is combined, as 
shown herewitb, with ordinary filament lamps, which serve to 
give light immediately the current is switched on, thus over- 
coming the objection to the use of the Nernst lamp in places 
where instant light is sometimes required. These auxiliary 
lamps are cut out automatically when the Nernst burner has 
become conductive. It reflects great credit upon the A.E.G. 
that all possible objections to the lamp are being so 
satisfactorily met. The multiple-burner Nernst lamp is also 
dealt with in the list under notice. It will be remembered 
that we described this type in a recent issue. The many 
advantages claimed for these lamps are now so well known as 
to render repetition unnecessary. 


Revolving Calendar. 

The United States Metallic Packing Company, Limited, 
Bradford, have just issued an excellent little novelty in the 
form of an aluminium 25-year revolving calendar. The manipu- 
lation of this useful article is extremely simple, and the com- 
pany will supply specimens on application. 
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A REVIEW OF THE PRESENT STATE OF 
MECHANICAL CANAL TRACTION. 


BY Е. Н. DAVIES, 


The British canal system, consisting, as it does, of some 
4,000 miles of waterway, is generally admitted to be one 
of the finest in the world—that is to say, as far as compre- 
hensiveness goes, Mape of England published a century 
ago, when the canal as an institution was in its prime, 
demonstrate this point very forcibly, and show that the 
majority of towns that may claim to be industrial 
centres of any importance are linked up by these 
waterways in a manner tbat speaks well for the 
enterprise of our eighteenth-century ancestors. Before 
the advent of the railway, a great proportion of the 
carrying trade of this country was in the hands of the 
canal companies, and dividends that would exceed .even 
the wildest dreams of the present-day investor were, if not 
the order of the day, of very frequent occurrence. How 


this is all changed is only too apparent even to the casual 


observer. In many districts canals tbat were once flourishing 
concerns now present only a spectacle of rotting looks and 
tumbledown banke, perhaps even dry beds, und shares in 
many enterprises of this nature that once stood at immense 
premiums may now be purchased for as many pence as 
they were formerly worth pounds. 

The causes of this lamentable decadence are perhaps 
manifold, but certainly not far to seek. Primarily, the 
strangulation policy adopted by the railway companies 
that collectively own over one-fourth of the total mileage 
is responsible. If canal company shareholders and the 
public at large have not realised that water carriage of 
merchandise is commercially possible even ia competition 
with the railways, the latter certainly have, and from the 
commencement of their existence have systematically 
adopted a policy of suppression of what they are aware 
is potentially a dangerous competitor. The apathy of 
shareholders and directors has ia some cases been responsible 
for the decline in traffic over our waterways. There has 
been too much bowing to what was apparently deemed the 
inevitable, and too little enterprise in attempting competi- 
tion with the railways in the carriage of non-perishable 
goods, for which canals are so eminently suitable. The 
argument has always been that existing methods of canal 
haulage could show little, if any, economy over railway 
rates, and that what they could would be more than 
nullified by the slowness of this form of carriage. An 
increase of speed from an average of 2} to 4 miles an hour 
it has becn admitted would be of great value in popularising 
canal traffic, but this speed is commonly deemed prohibitive, 
owing to the narrowness of most English canale, and the 
consequent damage to the banks by the wash. 

If there is any truth in these objections, it is extra- 

sordinary that some railway companies can and do make 
profit out of the canals that they control while using the 
old method of horse traction with its speed of 24 miles an 
hour. The only solution can be that they charge full 
railway rates, and the profit—in some cases as much as 
100 per cent.—comes from the difference in the cost of the 
two methods. How much more, then, can this profit be 
increased by the substitution of mechanical traction for the 
inefliciont horse. The subject has been thoroughly gono 
into, and the figures are conclusive; the greatest autho- 
rities givo them as ‘077d. per ton-mile for horse haulage at 
the lowest estimate, and ‘032d. per ton-mile with an 
electric tractor. 

These are the extreme examples, the worst and the best, 
but any mechanical system of traction comes out cheaper 
than the horse in working coste, although some that have 
been suggested are scarcely as convenient or reliable, and 


all necessarily involve a much heavier capital outlay. In. 


the present state of affairs it would, of course, be impossible 
for the more or less bankrupt canal companies to obtain 
the capital necessary to place them on a competitive basis 
with tho railways, and in their case State interference of 
some sort is the only hope. On the other hand, some of 
the railways, and those canal companies whose trade still 
warrants it, might very advantageously replace their exist- 
ing primitive methods of traction by more efficient and 


economical means, such as are largely employed on the 


Continent and in Americs. 
The problem of the adaption of such means to the 


requirements of English canals is interesting, and to a 


certain extent complicated by the varieties of gauges and 
eneral utter lack of standardisation that naturally exists. 
aking an average case, the following are the leading 
requirements that a system must possess to be successful in 
this country: (1) it muet not interfere with the use of 
horses, as they can only be gradually replaced, and must be 
of a kind that the ordinary barge can be adapted to with 
little or no alteration ; (2) in the interests of the banks, the 
means employed must not be productive of a much greater 
wash than is usual with horse haulage, even at reasonably 
increased speeds ; (3) there must be no waste of time or 
difficulty in barges passing one another or in going through 
locks, and the construction must be such as not to introduce 
difficulties at sbarp bends, junctions, or tunnels; (4) no 
extra labour must be involved, rather it should be possible 
to decrease the number of bande, and the control of the 
apparatus must be well within the intelligence of tho 
average bargemaster ; (5) the operating expenses must be 
low, and the construction substantial and easy of repair. 
Such systems as аге in common use or have been proposed 
may be rougbly divided into (1) those where the barge 
carries its own propelling engine, and (2) those employing 
haulage by a moving rope or mechanical tractors on the 
towpath. These again may be subdivided and examined 
in detail for the manner in which they come up to the 
above requirements 
Irrespective of the power employed, those of the first 
class are open to many objections. Gas and oil engines 
bave been installed on barges and used in conjunction with 
а screw propeller, but not with any very marked success. 
In the former case gas bas to be stored in cylinders in a 
bighly compressed state, which is а great disadvantage, 
necessitating as it does compressing stations along the line 
of ‘route. However, this system bas apparently been 
successful in France, where it is used by the Seine Mari- 
time Cie. for their high-speed barge service between Paris 
and the coast. Oil-engines seem rather more suitable, as 
the source of power is easier stored, but they would prob- 
ably take up a great deal of room, which is naturally 
uadesirable where space means money to the extent that it 
does оп a barge. For tbe same reason steam-engines do 
not find any great favour, and although self propelled barges 
of this type are to be met with on many of our waterways, 
being very costly they cannot be looked upon as a final 
solution to the problem. Canal propulsion by the aid of 
accumulators has been tried, and has even found itsadvocates, 
although it is difficult to ses upon what points they can base 
their preference. Such a system suffers under most obvious 
disadvantages : its efficiency is low, capital cost high, repairs : 
high, and recharging operations wasteful of time. If the 
discharged cella are removed in bulk and replaced by fresh 
ones in order to avoid the delay consequent upon charging 
tn situ, the old difficulties that have been found in accumu- 
lator tramway traction arise, complicated by the fact that 
an ordinary barge does not afford as many conveniences for 
rapid changing of cells as does a tramcar. Of course, the 
conditions gs regards deterioration of plates by vibration 
are more favourable, and the absence of repeated starting 
strains would doubtless enhance the all-round efficiency, but 
in the present state of accumulator manufacture a system 
upon such lines would, by reason of its inefficiency, stand 
but a poor chance in competition with almost any other 
mechanical means. | 
All such systems fall foul of the first and most important 
requirement, that little or no alteration to the barges must 
be needed. Such installations would involve a compara- 
tively large capital outlay that would be entirely unpro- 
ductive at times of loading and unloading, and in the 
present state of canal company finance this a matter of 
some importance. It has been proposed to make the 
engines or motors portable, so that upon a barge arriving 
at the end of its journey the plant could be transferred to 
another ready to start back, the capital expenditure in 
motive power being thus reduced to a minimum. Plausible 
in theory, such an arrangement would scarcely be successful 
in practice, except, perhaps, in the case of the electric 
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motor, which is much more portable than any steam, gae, 
or oil engine. With an overhead trolley system, such as 
has been frequently employed in canal work, it would be 
possible and economical to arrange things in this manner. 
The propeller actuated through bevel wheels by a combina- 
tion of horizontal and vertical shafts, could be fixed either to 
the extreme end of the rudder or its posts, and worked bv a 
motor temporarily fixed to the deck under the tiller. It 
would be a simple operation of only а few minutes to 
change the motor from barge to barge, and the only 
alteration necessary would be that to the rudder. A 
similar arrangement to this has been tried in France, with 
the result that a 180-ton barge, 125ft. long, was propelled 
at a speed 40 per cent. higher than that attained by two 
horses, at an expenditure of 3:4 units per hour—a highly 
satisfactory result. | 

A trouble with the overhead trolley system is the 
inevitable delay that must take place when two barges 
meet. The collecting arrangement must necessarily be of a 
very different type to the familiar tramcar trolley pole, 
greater flexibility and length of reach being essential. It 
follows, then, for these reasons that the difficulties are 
enhanced, and this is particularly the case where the most 
suitable form of collecting apparatus for canal work is 
used—viz, the over-running trolley with a pendulum 
balance weight. Here, as in the old tramway system, the 
trolley is pulled along by the barge by aid of the cable 
that conveys the current to the motor. Of course, the 
installation of an up and down trolley line gets rid of 
this difficulty, but at a cost that in some cases might be 
too great. 

The screw-propelled barge suffers under several disadvan- 
tages. Firstly, tho shape of the vessel is not favourable to 
efficient screw propulsion. The stern is too blunt, and son- 
sequently the state of the water in which the propeller 
works is not such as to secure high duty. The compara- 
tively small cross-section of the volume of water in tho 
average canal is another source of propeller inefficiency, 
and on this score the paddle or stern-wheel are preferable 
for such shallow waters, but, being bulky and expensive, 
are consequently not in much use. Again, the destructive 
action of the propeller wash on the banks is a matter of 
high importance. Even at low speed it has been found that 
this wash, in conjunction with that caused by the movement 
of the boat, eats away the banks at an alarming rate. 

Then upon the score of economy in capital outlay, it is 
obviously desirable that only a portion of the barges should 
be fitted. with propelling machinery, such being used as 
tugs in addition to carrying their own cargo. But 
mechanically this is not an efficient arrangement by any 
means, for if the barges are closely coupled together, as 
they should be in order to reduce the tractive effort, the 
back wash from the propeller introduces a great resistance 
to the progression of the towed barge; and if, on the 
other hand, a long tow-rope is used, the advantages gained 
by close coupling are lost. Which is the greater loss can 
only be determined by experiment, but it has been ascer- 
tained that the propulsion of a barge by a screw propeller 
takes approximately double the power that would be 
absorbed by а tractor on the towpath, and it appears 
probable that in tugging either with a long or short rope 
the second barge will absorb an amount equal to the 
tug, although in the case of a long train the efficiency of 
the whole would rise rapidly with the number of boats if 
closely coupled together. 

A method of mechanical barge propulsion that appears 
to have met with a certain measure of success is the Bovet 
chain-hauling system. Here a chain is laid in the bed of 
the canal, and the tug barge, fitted with a motor-driven 
drum round which the chain makes a three-quarter turn, 
hauls itself along in this manner. Current is taken from 
an overhead line by means of a trolley, and returns through 
the chain to earth. Such a system is installed on the Seine 
between Paris and Rouen, and as far as efficiency goes 
appears very satisfactory. An ingenious device in con- 
nection with this was introduced some years ago by 
M. De Bovet, engineer to the company. Up to that time 
ordinary methods of chain haulage had necessitated the 
taking aboard of large lengths of cable, in order to obtain 
the necessary amount of adhesion to the driving drum. This 
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was found to be not altogether desirable, and as a consequence 
the magnetic pulley illustrated in Fig. 1 was introduced, 
which has the effect of greatly increasing the adhesion 
of the chain, although only а small length is taken ia-board. 
The pulley is of mild steel, aft. in diameter, and is wound 
internally with a powerful etising coil after the style 
of the Mordey alternator. The periphery is split in a 
manner suitable to tho form of the chain, which, in passing 
over, completes the magnetic circuit, and therefore adheres 
very strongly to the pulley face. The ends of the coil are 
taken to two slip rings mounted on an insulating bush on 
the shaft. An advantage of this arrangement is that, 
although increased adhesion is obtained, slip is still possible 
in cases of emergency, such as the chain fouling. Perfect 
adhesion could, of course, be ensured by the use of & pulley 
cut to fit the chain, but this would be at the expense of 
risk should anything go wrong with the towing arrange- 
ments, as is always possible with this system. 

It is here that the great disadvantage of chain haulage 
lies. Two chains must be laid to provide for up and down 
traffic, the time that would be wasted in passing with only 
one chain in use being prohibitive. But with two chairs 
trouble frequently arises at curves by their getting 
entangled, and this may possibly lead to breakages, and 
at any rate causes delay. From experimental trials of the 
Bovet system it was found that the hourly current con- 
sumption of a 200-ton barge was 5:2 units when moving at 
а rate of approximately two miles per hour, which result 


Ета. 1. —Bovet Magnetic Adhesion Chain Palley. 


is about equal to serew propulsion, and a large saving over 
horses. This system is eminently suitable for tunnels, has 
the advantage of leaving the towpath free, does not 
deteriorate the banks, and requires but little alteration to 
the barges. Its disadvantages, as stated, are chiefly the 
difficulties met with at bends, aud the delay that would be 
caused by а breakage of the chain. 

Turning now to Class 2, we come to some interesting 
examples, most of which offer economic advantages in 
running costs over any of the above methods. Canals and 
barges were originally designed for the propulsion of the 
latter by haulage from the towpath ; and this being the 
ease it is not surprising that such systems give the best 
results. Salf-propulsion of any kind but that due to Bovet 
requires wider waterways and differently designed barges. 
Haulage from the banks suits existing conditions perfectly, 
and the only question is which is the all-round best and 
most convenient of the systems that have been proposed. 
The endless rope is the earliest and the worst of them. 
Its efficiency was very low, and at the best it was only 
suitable for short distances. The practical difficulties 
found in its operation were numerous: the rope was 
apt to break and derange the whole system, difficulty 
was experienced in attaching the tow-rope to it, and 
in the passage of the latter by the guide pulleys of the 
former. Also the starting effort when the rope was 
attached was very sudden, so much во as to frequently: 
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cause fracture of the tow-cable, and always severe strains 
on the running rope. Seeing all these disadvantages, it 
is not strange that this system never made much headway ; 
at the present time it is, of course, quite outside tho pale 
of consideration, as so many infinitely better methods are 
at hand. One of these, the Lamb electrical system, pro- 
vides a form of aerial railway in the shape of one strong 
conductor upon which the motor runs, and another slighter 
one insulated from the former, which acta as the other lead 
of the circuit. Both cables are suspended upon stout 
posts, and the latter passes round а wheel driven 
through worm gearing by the motor, and thus sapplies it 
with current. 

The tow-rope is attached to the motor, which can either 
be controlled from the bank or the barge, in the latter case 
all that is necessary being a pair of small leads carried 
along the hauling rope. For light work this system would 
appear to contain the elements of success. 
costs, in common with all electrical methods, would be con- 
siderably lower than those of horse haulage, and in capital 
outlay it should be able to compete easily with any 
tractor system. It can be worked on a single line, the 
up and down barges simply changing tractors when they 
meet, or, if preferred, two separate wires may easily be 
installed on the same posts, one above the other. 


— 


Fic. 2.—Thwaite Canal Haulage System. 


Of further examples of tractor systems, the most note- 
worthy is the Thwaite. An interesting and complete paper 
was read on this method by Mr. A. H. Allen before the 
British Association for the Advancement of Science, Bristol, 
in 1898. In order to leave the towpath free, an aerial rail 
is used, consisting of two single up and down girder rails 
fixed from 6ft. to 10ft. high on substantial cast-iron 
brackets placed a distance of 30ft. or so apart. The 
details of this arrangement, which are quite unique, are 
shown in Fig. 2. Each tractor is simply a motor mounted 
on four ‘wheels, two running on top and two underneath 
the rail, all four wheels being driven by the motor through 
worm gearing running in an oilbath. Lateral move- 
ment of the motor is provided for hy spring controlled 
horizontal rollers pressing against the side of the rail. 
Mechanically, this arrangement is rigid and very suitable 
to take up the side pull of the tow-rope, and its adhesion to 
the rail must obviously be very high. А bare conductor 
consisting of angle iron or copper strip is earried on 
insulators fixed to а wooden batten, which in turn is 
attached to the underneath side of the rail as shown. A 
collecting brush rubs against this, and the current returns 


Its operating 


through the wheels to the track in the usual manner. The 
control of the tractor may be effected in various ways, 
according to whether the starting switch is fixed to it or 
placed on the barge. In the latter case а twin cable 
running along the tow-rope is all that is necessary, and in 
the former the contro! may easily be effected by the aid of 
cords attached to the switch handle. The running cost of 
this system is given by Mr. Allen as ‘032d. per ton-mile 
at a speed of 24 miles per hour, and 041d. at four miles 
per hour, which figures are inclusive of depreciation, interest, 
and all revenue charges. The capital cost of the aerial 
railway is estimated at £1,800 per mile, and the total 
expenditure for a 30-mile canal, including all generating 
plant, is given as £77,500 for a low speed of propulsion, 
while at four miles per hour the above figures are increased 
to £2,400 and £99,600 respectively. The Thwaite system 
of haulage would appear to fulfil all the necessary require- 
ments, and, above all, it does not call for any alteration to 
the existing floating stock. 

Other methods of haulage from the towing path generally 
consist of an electric locomotive running on a narrow-gauge 
lino on the bank, taking current from an overhead wire. 
Small steam-engines have been tried, but the extra attend- 
ance required, higher cost, and necessity of providing 
coaling stations every few miles, render them incapable 
of competing with electricity. In America there are 
several instances of electric barge haulage of this kind, 
the most conspicuous being the Erie Canal installation of 
over 60 miles, to be ultimately extended to four times that 
length in order to link up the towns of Toledo and Cin- 
cinnati. Large 24-ton locomotives are used on this system, 
which is designed for the towing of fleets, not of single 
barges. High-tension three-phase current is taken from 
an overhead line, and speed control of the two motors 
with which each locomotive is fitted is obtained by the 
well-known concatenation method. The whole length of 
the line is single track with turn-outs, and convoys being 
run to schedule time, little delay is experienced in the 
passing of up and down traffic. This, practically the largest 
system of electrical barge propulsion in the world, has been 
fully described in the Street Railway Review (U. S. A.), a 
peruéal of which account is worth while to those interested 
in the problem of electrical canal working upon a large 
scale. ere are many Continental systems in existence 
based upon much the same lines аз the above—that is, а 
track (generally narrow gauge) on the towpath and electric 
locomotives supplied with current from an overhead 
wire. They mostly, however, use direct current, which 
is za suitable and economical for small or medium-sized 
work. | 

An examination of this interesting subject leads to the 
conclusion that the adaption of mechanical propulsion to 
English canals would, with practically no exception, be most 
advantageously carried out by means of electrical tractors, 
aerial or otherwise. Self-propulsion is not desirable on our 
narrow waterways, besides which it has been proved to be 
less efficient, although, of course, more flexible. However, 
where capital cost is the prime consideration, as in the 
present unfortunate stato of canal matters is generally the 
case, self-propulsion with transferable motora—despite its 
disadvantages—would be an improvement in evory way 
upon horses, and, what is most important, would easily lena 
itself to ultimate conversion into a tractor system, the 
trolley line being common to both. The barge motors and 
propelling gear beca small and cheap, might be scrapped 
without very much loss, provided the increased trade and 
returns that would be sure to follow even a self-propelling 
system were sufficient to warrant the issue of fresh capital 
to find the permanent way and tractors. 

In these times of tight money we can, unfortunately, 
expect but little advancement in this hitherto neglected 
direction. It is absurd, however, to suppose that the fine 
canal system possessed by this country will always be 
allowed to remain in its present disused state. Within the 
last few years the subject has aroused & certain amount of 
attention, and there appears every probability that a better 
state of nationalfinances may ultimately lead to the com- 
mercial resurrection of cur waterways; in view of the 
heavy freight charges of many of the railway companies, 
“ а consummation 0 10 to be desired.” 
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LEGAL INTELLIGENCE. 


DAMAGE TO TELEGRAPH INSULATORS. 


William Milburn was charged at Consett with damaging telegraph 
insulators, the property of the Poetmaster-General. 

It appeared that this youth was observed amusing himself by dis- 
charging stones with a catapult at the telegraph insulators near the 
Oo-operative Stores, Leadgate. A representative of the Post Office 
said that within the last six months between 30 and 40 insulators had 
been broken in the neighbourhood. 

Defendant was fined 5s. and costs. 


DAMAGES FOR FATAL ACCIDENT. 


At Glamorgan Assizes the action of Lily Emily Williams, spinster, 
against the Corporation of Cardiff for £300: damages for the loss of her 
father by the negligenoe of the defendants was heard. 

It appeared that the deceased was walking along the street with his 
back to an advancing oar. This overtook him, knocked him down, 
and dragged him along for some 25 yards before the car was brought 
to a stop. The contention was that the car must have been travelling 
at ап excessive speed to take such a distance before coming to a stand- 
still. Ten miles an hour is the authorised speed of the Cardiff trams. 
The Corporation did not plead contributory negligence. 

Evidence in support of the claim having been given, counsel for the 
defence called evidence to prove that ample warning was given by the 


gong. 
Finally, the jury returned a verdict for the plaintiff, awarding 
her £75. 


COMPANIES’ MEETINGS AND REPORTS 


ELECTRO-PEAT COAL. 


The statutory meeting of the shareholders in the Electro-Peat Coal 
Company, Limited, was held at the Westminster Palace Hotel, London, 
the Earl of Mayo (the chairman) presiding. The Press were excluded 
from the meéting, but the following are extracts from the official 
report : 

he Chairman, alluding to criticisms which had appeared in the 
Press, stated that he wished to reassure the sharebolders in regard to 
the patent. The Board would not have thought of spending the 
shareholders’ money until they had made certain that the patent was 
all right. Mr. Fletcher Moulton’s opinion was that the English patent 
should stand, but that a further claim might be lodged, following the 
lines of the patent recently accepted by the German Patent Office. 
This brought him to another important point, which was that the 
syndicate had sold the German patent, and that, as he understood, the 
purchasers had already made a cash deposit and ordered machinery 
from Messrs. Johnson and Phillips to start manufacturing. 

Mr. Sooones, M.I C.E., then gave ап explanation in regard to the 

calorific power of electro-pest coal. He stated that he was not aware 
until after the issue of the 5 that the expression British 
thermal units referred to kilogrammes, not pounds. He then went 
more fully into the subject, and found that it was wrong to compare 
dry coal with ү holding a percentage of moisture, and that it is 
necessary to allow for the moisture in order to compare the two, 
Mr. Scoones proceeded to deal at some length with the figures given 
by the respective analysts, which, he maintained, fally justified the 
accuracy of his report. Oontinuing, he said: Practically, we may 
say with some certainty that electro-peat coal has a calorific 
value of about 13,000. It has been said in the papers, and it 
was incidentally mentioned juet now, that there is a comparison with 
coal in the matter of calores in my report. There is nothing of the 
kind. There is not one word of comparison in this report, as it was 
necessary to come to a more practical conclusion than is given by the 
amount of calores, which has little to do with its practical value as 
fuel. In Lancashire coal—and I am quoting now from Messrs. Orace, 
Calvert, and Thomson's analysis, Royal Institction Laboratory, 
Manchester—that amount to 12,600 British thermal units, while 
Scotch coal varies from 7,480 to about 7,810. I think those of us 
who are engaged in enterprises know that the Scotchmen are not very 
much out of it when they come to tender. If they can carry on great 
industries with coal at 8,000 British thermal unite, I think we are not 
put to any disadvantage with our electro-peat coal. which, on the 
owest analysis made, comes out considerably above this figure. The 
only use of calores is primarily to ascertain whether, as a fuel, it has 
certain calorific value in order to make comparisons, in the elementary 
stage, with peat, wood, coal, or other fuel, 

After some discussion, the proceedings terminated with a vote of 
thanks to the chairman for presiding. 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


The report of the Kalgoorlie Electric Power and Lighting Corpora- 
tion, Limited, for 1903, to be submitted at the meeting on the 23rd 
inst., states that there has been a steady and increasing demand for 
power. Most of the small mines in existence when the supply from a 
central station wae in contemplation have either closed down entirely 
or suspended operations, but negotiations are proceeding with some of 
the large mines now in operation for the sale of the power remaining 
at the disposal of the Company. A profit of £9,336 was earned on 
the other side after charging all costs of production, maintenance, 
and other expenses to keep the plant running in а high state of 
efficiency. Out of this amount, after providing for debenture interest 


and London charges, the directors have set aside £1,000 to reserve, 
written off the whole cost of issue of debentures (£2,525), and 
reduced the amount standing to debit of preliminary expenses by 
£1,063. The sum of £5,091 been added to capital account during 
the year and £6,527 expended on transmission lines. Since the date 
of the last report 8 000ft. of new pole lines have been constructed, and 
some 190, 250ft. of transmission wire erected, making a total at the end 
of April of about 35,000ft. of pole lines and 286,850ft. of overhead 
cable erected. Since the date to which the accounts are made up, 
£2,982 has been received on account cf calle, redacing the amount now 
owing to £1,949 ; £7,615 has been paid off the bank overdraft, which 
now stands at £1,134, and off the item of bills payable £3,411 has 
been paid, reducing the amount now owing to £1,489. The power 
tales for the current year up to the date of the last return show an 
increase of 95 per cent. over the corresponding period of 1903. 


WATERLOO AND CITY RAILWAY. 


The half-yearly meeting of the Waterloo and City Railway Oom- 
pany was held on the 12th inst., Sir Charles Scotter presiding. Par- 
ticulars of the report ap in our issue of the 6th inst. | 

The Chairman stated that during the six months uuder review 
there had been a falling offin the number of passengers carried of 
63,783, but this was more than compensated for by the increase of the 
number of season-ticket holders, who numbered 1,611, as compared 
with 1,244 in the corresponding half of last year. The number of 
daily journeys represented by the season tickets worked out at 502,632, 
as against 388,198 in the firet half of 1903. That showed the 1 
increase of 114,504, so that the apparent decrease of more than 50, 
pereons turned out to be a net increase of about 60,000. In money 
there was a small decrease of £147, but this was accounted for by the 
fact that the daily fares—Q2d. single and 3d. return—were worth more 
to the Company than the season-ticket rates. Their line was not 
exceptional in this respect. The Central London Railway, for instance, 
showed a decrease of 209,000 in passengers and £2,008 in money. 
Daring the recent period of hot weather the nger retarne showed 
a distinct falling oft. This was remarkable, for it was a fact that the 
' tube during these hot weeks had been the coolest place in London. 
Their working expenses for the half-year worked out at 47:55, and 
showed that they were working at a cheaper rate than the South 
London Railway or the Central London Railway. A year ago their 
working expenses were 46 per cent., and but for an accident to a 
passenger their working expenses would have shown no increase. 

The report was adopted. 


LIVERPOOL OVERHEAD RAILWAY. 


"The half yearly meeting was held at Liverpool, Sir William B. 
Forwood presiding. 

In moving the adoption of the report (which appeared in our issue 
of the 5th inst.), the Chairman remarked that the Company perhape 
felt slackness of trade more than any other railway, because they were 
dependent entirely on the movement of passengers in connection with 
the trade of the port. They had also suffered from а considerable 
diminution in holiday traffic. About two-thirds of the line had been 
relaid, and they hoped to complete that work by the end of the year. 
They bad concluded an agreement with the Lancashire and Yorkshire 
Railway Company, and had let the contract for making а physical con- 
nection with that line at Seaforth. Under the terms of the contract 
the work ought to be completed by next February, when they ho to 
be running a through service to Southport in connection with the 
Lancashire and Yorkshire Railway. 

Sir Edward Lawrence seconded the motion, which was adopted. 


TYNESIDE TRAMWAYS. 


The half-yearly meeting of this Company was held at the Station 
Hotel, Newcastle, on Tuesday, Lord Armstrong presiding. | 

The report showed that the receipts, which are steadily increasing, 
exceeded the expenditure by £1,454, which, with the balance brought 
forward from the previous half-year, gave a total balance of £1,553. 
Oat of this it was proposed to pay a dividend at the rate of 2 per cent. 
per annum. : 

The Chairman, alluding to the inter-running question, predicted 
that the agreement ente:ed into with the Newcastle Corporation would 
secure à material increase of revenue to both parties, The directors 
had received by private subscriptions £7,500 of the authorised issue 
of £60,000 previously approved, but did not issue the debentures until 
the running powers dispute was over. The issue would now be made 
at an early date at 5 per cent., redeemable at par in 10 yeare. They 
had still unissued authorised share capital to the amount of £80,000. 

Mr. Merz seconded the resolution, and the report was adopted. 

In moving a vote of thanks to the chairman, Alderman Boyd 
(Wallsend) urged the need of a liberal depreciation fund, so ав to build 
up a strong reserve. 

Dr. R. Spence Watson, in seconding the vote, commented on the 
happy issue of the running powers controversy. 

Lord Armstrong, in reply, said the direstors would consider the 
question of depreciation on в liberal scale before the annual meet- 
d Kev question of providing a reliable time-table would not be 
overlooked. 


GREAT NORTHERN AND CITY RAILWAY. 


The twelfth half-yearly general meeting of the Great Northern and 
City Railway Company was held at the Westminster Palace Hotel 
under the presidency of Sir Charles Scotter, chairman of the 
Company. 

We published particulars of the report last week. 
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The Chairman, in moving the adoption of the report, announced 
that the diffüioulties with the Great Northern Railway had been 
settled, and that on Monday next a working arrangement between the 
two concerns would come into operation. In reply to a question, he 
stated that the question of exten the system would bo considered 
by the directors when financial conditions were more favourable. 

The Earl of Lauderdale (deputy-chairman) seconded the motion, 
which was carried unanimously. 

Sir Oharles Sootter has resigned his position on the Board conse- 
д upon his ry aaa to the chairmanship of the London and 

-Western Railway. 


NEW COMPANIES REGISTERED, 


West-end Motor Company, Limited (81,789). —Capital, £3,000. 
Objects: to acquire and carry on the business of A. B. Ross, at 61 
and 62, High-street, Bloomsbury, and 83, Hatton-garden, E.C., as 
the West-end Motor Oompany, ав manufacturers of and dealers in 
motor-propelled cycles, carriages, omnibuses, machines, and horselese 
vehicles of every desoription. 

British Moelline Company, Limited. — Capital, £50,000. 
Objects : to carry on the business of mechanical, electrical, and general 
— etc, Registered office : Tokenhouse-buildings, King's Arms- 

Chamberlains, Limited (81,744).—Oapital, £1,500. Objects: to 
acquire the business carried on at 149, Gray’s-inn-road, London, as 
Ohamberlains, to adopt an agreement with H. P. Olarke and Н. Platts, 
and to carry on in the United Kingdom or eleewhere the business of 
specialists in gas, electric, and other methods of lighting, heating, and 
ventilating apparatus and appliances, monufacturers of and dealers in 
incandescent fitttings, mantles, and accessories, etc. 

Printers’ Engineers, Limited ($1,737). — Capital, £40,000. 
Objects: to carry on the business of printers’ machinery manufac- 
turers, mechanical engineers, machinists, electrical engineers, etc. 

Generators, Limited.—Oapital, £5,000. Objest: to acquire the 
business carried on at 77-78, Trevelyan-buildings, 52, Corporation- 
street, and elsewhere in Manchester, by J. M. Wallwin, as generators, 
to adopt an agreoment with the said vendor, and to carry on the 
business of electrical and mechanical engineers, electricians, manu- 
facturers, workers, and dealers in electricity, motive power, and light, 
олиш manufacturers. etc. Registered office: 77-78, Trevelyan- 

uildings, 52, Oorporatien-street, Manchester. 


Liens Registered. 


Guildford Electricity Supply Company, Limited. — Lien 
registered July 26 for £1,600 6 per cent. debentures (renewals), 
pert of £15,000 issued ; no trustees; charged on the undertakin 
and xi the property, present and future, including the uncalled 
capital. 

Yorkshire Electric Tramways Construction Syndicate, 
Limited, Westminster.—Debenture registered Aug. 3 for £70,000 ; 
holder, Н. 8. Leon, Bletchley Park, Bucks ; a first floating charge on 
the undertaking and all the property, present and future, including 
any uncalled capital. 

Northern Counties Electricity Supply Company, Limited, 
Newoastle-üupon-Tyne.—Lien registered Aug. 5 for £500 5 рег 
cent. debentare, part of £100,000; amount previously issued, £25 600; 
no trustees ; charged on the undertaking and all the property, present 
and future, excluding the uncalled or unpaid capital. 

British Westinghouse Electric and Manufacturing Company, 
Limited.—A trust deed, dated Aug. 2, 1904 (supplemental to trust 
deeds, dated Feb. 18, 1902, and Aug. 51, 1903, respectively), securing 
a farther £225,000 debenture stock, created by Board resolution of 
July 22, 1904, has been jenen. Property charged: freehold 
hereditaments at Stretford Barton-on-Irwell, Lancs., lately form- 
ing part of the Trafford Park Estate, with buildings erected or in 
couree of erection thereon (subject to certain rent charges affecting the 
same) and the company’s general assets, present and future, including 
uncalled capital. e above is the same property as is charged by 
the trust deed of 1902. Trustees: Merchants’ Trust, Limited, 63, 
Cornh!ll, E. O. 

Davies, Kent, and Stewart, Limited (Electrical Aoocssory 
Manufacturers, Londen).—Issue on Aug. 4 of £1,050 debentures, 
part of a series created July 26, 1904, to secure £1,550, charged on 
the company's nndertaking and property, present and future, includ- 
ing uncalled capital (if any). No trustees. No previous issue of same 
series 

Woking Electric Supply Company, Limited.—lIssue on July 16 
of £500 debentures, part of a series created Nov. 2, 1899, to secure 
£25,000 charged on the company’s undertaking and pro , present 
and future, including uncalled capital. No trustees, Total amount 
previously issued of same series, £24,150. 


Lien Discharged. 


Metropolitan Electric Supply Company, Limited, London, W. 
Discharge registered Aug. 5 of charges dated July 30, 1901, Sept. 5, 
1908, and Dec. 7, 1902, for securing the sum of £235,000. 


PERSONAL. 


On the occasion of his recent marriage, Mr. J. F. Magoris, chief 
assistant city electrical engineer, Hull, was presented on Friday last 
clerical, engineering, and works staff of the Hull Corporation 


the 
electricity works with a handsome case of cutlery. The presentation 
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was made in the presence of the whole of the staff, who, through their 


рок (Mr. G. Sykes), took the opportunity of wishing him and 
rs. Magoris long life and every possible перрона and, іа paren- 
thesis, touched u the cordiality which had always existed between 


themselves and their chiefs, Messrs. Н. Bell (city electrical engineer) 
and J. F. Megoris. 

The Mexborough Urban District Oouncil have increased the salary 
of Mr. Senior, the electrical engineer, by £20. 

Mr. R. G. Simpson, chief assistant engineer, Edinburgh OCorpora- 
tion, has been appointed electrical engineer of the Weymouth elec- 
tricity supply department. The salary is £250 per annum, increasing 
by annual increwents of £25 to £300 per annum. 

Mr. H. J. T. Heather, formerly engineer of Moodie's Gold Minin 
end Exportation, Barberton, Tranevaal, has been appointed electric 
engins to the Villege Main Reef G.M.I., Limited. 

‚ G. H. Carter has been recently appointed resident electrical 
engineer to the Acton Urban District Oouncil. 

At the Norwich Eloctric Tramway Company's offices, Orford.hill, on 
Friday, Mr. W. A. Penman was the recipient of a combined spirit 
tantalus, cigar, and cigarette cabinet from the officers and employ és 
of the tramway company, on the occasion of his leaving the company. 

We are informed that Mr. G. A. Hughes and Mr. Adolph Wunder- 
lick are retiring from the Charlton works of Messrs. Johnson and 
Phillips after 15 and 7 years’ service respectively, having held the 
positions of works secretary and departmental manager. We under- 
stand that they are shortly to commence business on their own account 
as electrical manufacturers. 


APPOINTMENTS VACANT. 


e d 


Draughtsman, Box D 20, Electrical Engineer Office: 
tisement. 

Switchboard Attendant, Kirkcaldy electricity works. Wages 
25s. per week. Applications by 27th inst. See advertisement. 

Agent, accumulator manufacturers. W., Electrical Engineer 
Office. See advertisement. 

Plumber Jointers. Harland and Wolff, Limited, Belfast. See 
advertisement. 

Resident Electrical Engineer, Willesden Urbau Distriot Council. 
Salary £250 per annum, Applications by Sept. 17. See advertisement. 

Mains Assistant. Engineer and Manager, 27, Osborne-street, 
Whitechapel, E. See advertisement. 

Resident Electrical Engineer, Hereford. Salary £200 per 
annum, and half pupils’ premiums, Applications by 25th inet. 
advertisement. 


See adver- 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


1 —The Electric Lighting Committee will shortly advertise 
for venders for addition of boiler. 

Pennas de San Pedro (Spain). —The Municipality require tenders 
for electric lighting for 20 years. "Tenders by Aug. 26. 

Paris.—The Posts and Telegraph Department, 125, Rue de Grenelle, 
require tenders for paper-insulated cables (11 lots) by Aug. 25. 

Madrid.—Tenders are required by the Post and Telegraph Depart. 
ment for 70 tons of 4mm. galvanised iron wire and 70 tons of 2mm. 
bronze wire by Sept. $. 

Bucharest. Тһе Roumahian Government Railways require tenders 
for supply and ereotion of electricity plant and for installation for 
lighting several workshops by 27th inst. 

Pangbourne.—Tenders are required for lighting the village during 
the coming winter, for the Pangbourne Parish Ovuncil. Particulars 
may be obtained of Mr. C. West, jan., clerk. 

Batley (Yorks).—The Batley Working-Men's Olub invite full 
specified estimates for the installation of the electric light on the club 
premises. Tenders to be sent to Mr. W. Booth, secretary, by Aug. 22. 

Madrid.—Tenders are required by the Post and Telegraph Depart- 
ment for 9,000m. telegraph cable of 7 rubber-insulated wires, 2,000m. 
ditto of 28 paper-insulated wiree, and 11,000m. cable of 7 steel wires 
by Sept. 6. 

Hove (Sussex).— Tenders are invited for the supply, delivery, and 
laying, in the parish of Aldrington, of low-tension valcanised-bitamen, 
dialite, or leadless paper cables, conduite, boxes, meters, eto. Tenders 
by Aug. 30. See advertisement. 

Dublin.—The Lighting Committee of the Corporation of the City 
of Dublin are prepared to receive tenders for the supply of 500 alter. 
nating.current meters, single-phase and three-phase. Tenders to the 
. Lighting Committee, 3, Cork-hill, Dublin, by 12 noon on 
Aug. 

Madrid.—The Direotorate-General of Administration ('' Ministerio 
de la Gobernación") require tenders for the supply апа upkeep for 
three years of continuous-curient arc lamps, with a minimum of 64 
lamp-posts. The total upset price is about £7,762. Local representa- 
tion is necessary. Tenders by Aug. 24. 

London, 8.W.—The London County Council invite tenders for the 
manufacture, delivery, and erection of three electric car traversers at 
certain of the Council’s tramway depots in the South of London. 
Specification, etc., may be obtained at the Oounty Hall, Spring- 
gardens, S. W. Tenders by 10 a.m. on Oct. 4. 

Stoke-upon-Trent.—The Guardians of the workhouse invite tenders 
for two 13-h.p. electris motors; one 2-h.p. electric motor; electric 
cable; piping or tubing; junction boxes and frames. Specifications 
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may be seen at the Workhouse between 10 a.m. and 4 p.m. Tenders 
to Mr. C. Daniel, clerk, Union Offices, Stoke-upon-Trent, by 9 a.m. 
on Aug. 24. 

Penang.—The Municipal Council of George Town, Penang, invite 
tenders for the supply and delivery of tramcars, complete with motors, 
controllers, trolleys, etc. Specification, eto., can be obtained at the 
offices of Messrs. Preece and Oardew, 8. Queen Anne's-gate, West- 
minster, S. W. Tenders to Mr. R. M. Christie, 4, East India-avenue, 
London, E.O., by 12 noon on Aug. 24. | 

Greenwich.—The London Oounty Council invite tenders for the 
manufacture, delivery, and erection at the tramways electricity gene- 
rating station at Greenwich of the following plant: two 24in. centri- 
fugal pumps and motors, one Зір. centrifugal pump and motor, two 
8in. by Sin. three-throw air-pumps and motors, one дїп. artesian well 
pump, fixed and rotary strainers, etc. Specifications, ete., may be 
obtained at tho County Hall, Spring-gardens, S. W. Tenders by 
10 a.m. on Oct. 4. 

Manchester.—The Directors of the Manchester Dock and Ware- 
houee Extension Company, Limited, invite tenders for the wiring (for 
power and light) and electric lighting of five transit sheds (now in 
course of erection) on the southerly side of dock No. 9, in the county 
borough of Salford. Specification, etc., can be obtained at the office 
of Mr. W. H. Hunter, chief engineer to the Manchester Ship Oanal 
Company, 41, Spring-gardens, Manchester. Tenders to Mr. F. A. 
Eyre, secretary, Manchester Ship Oanal Company, 41, Spring-gardens, 
Manchester, by 10 a.m. on Aug. 30. 

Australian Commonwealth.—Tenders will be received at the 
office of the Deputy Postmaster-General, Hobart (Tasmania), until 
noon on Sept. 30, 1904, for the supply and delivery at the General 
Poet Office, Hobart, of one multiple metallic branching switchboard. 
Specifications may be seen at, and tender forms and conditions 
obtained from, the General Post Offices at Hobart, Melbourne, Sydney, 
Adelaide, Brisbane, and Perth. Tenders should be endorsed '' Tender 
for Switchboard,” and addressed to the Deputy Postmaster-General, 
Hobart. Tenders may be deposited in the tender-box at the General 
Post Office, Hobart, or, if sent by post, must be prepaid and registered. 
Tenderers must state the name of the country in which the switch- 
board will be manufactured. 


RESULTS OF TENDERS. 


Wedneafield.—The tender of Mr. H. Holloway has been aocepted 
for the construction of the extended tramway track on the Wednes- 
field-road at £2,752. 15s. 

Hackney.— The Guardians have accepted the tender of W. Wallace 
and Oo., 151.5, Curtain- road, E., for fitting up a system of electric fire- 
alarm bells at their Homerton cstablishments. 

Bermondsey.—The Borough Oouncil have accepted the tender of 
Sunderland and Co., 39, Victoria-street, S. W., at £138, for the wiring 
of the staircases and courtyards of the Fulford.street dwellings. 

Loughborougb.—The Electricity Committee have accepted tha 
tender of Bennis and Oo., at £320. 7s. 10d., for two patent double 
machine stokers, including d'iviog shaft and 24 h p. motor for driving 
same. 

Erith.—The followirg tenders have b:en received for tramway rails 
and permanent way : 


Rails. 
60ft. rails. Qbft. rails. 

A. Penney and Coo £8,029 9 0 ... £8029 9 0 
Bolckow, Vaughan, and Co., Limied 8,205 6 0 ., 8,904 16 0 
Barrow Hematite Sel Company . . 8,229 18 0 ... 7,883 13 0 
P. and W. Maclellan and Oo 8239 5 0 ... 7,882 3 0 
Н. Gielgud ................................ 8,263 7 0... 8194 2 0 
H. D. Berge ereere 8,306 6 0... 7,960 0 0 
L. Sommerfeld .........................:. 8306 3 0 ... 8203 0 6 
R. W. Blackwell and Oo., Limited“ 839110 4 .. 8,329 3 2 
Walter Scott, Limited ..... ............ 8,192 5 O .. 8,492 5 0 
В. Reichwald ......... mE "t 850115 0 ... 8,504 15 0 
Macartney, McElroy, and Оо, Ltd. 8,512 15 0 .. 837015 0 
J. G. White and Oo., Limited .. .... 8,597 12 O .. 8,279 5 0 
W. Griffiths and Oo., Limited .. ..... 8640 5 0 .. 8294 0 0 
Dick, Kerr, and Co., Limited ......... 8,556 15 0 .. 8474 3 0 
Peerless, Dennis. and Co. 8738 0 0... 8565 0 0 
W. Kennedy, Limited .................. 8843 5 0 8,664 15 0 
T. Adam sosse. E HN 8.940 5 0 ... 8940 5 0 
Muirhead, Grieg, and Matthews ...... 9,059 5 0 ... 9059 5 0 
E. Taylor (disqualified)...... ........... 906611 2 — 
BS. Aem 9,584 0 0... 9,487 2 6 

, coca eo da version 9748 6 O0 .. 9,748 6 0 
Steel, Peach, and Toz er 10,000 15 0 10,000 15 0 

Permanent way. 

L. Sommerfeld ........ .. ..... CCC 41,327 18 5 
R. W. Blackwell and Oo., Limited* ............ ........... 38,579 14 7 
JJJC“½J!!!.!.!.kö;. енна АЗ 39 427 16 6 
Macartney, McElroy, and Oo., Limi e.. 39,866 15 2 
G. Wimpey апа r 40 026 0 7 
W. Griffiths and o аа аео ооа 41.542 18 6 
, йал ааыа uL) наз 41,452 1 1 
J. Н. Mollett and Ct.. It e 41,759 15 0 
Peerless, Dennis, and Co wh wt . 42,118 10 0 
T. Adami аа нанео кыйа 42827 3 6 
Dick. КӨ, and Oo, cese . E NES e vend a aix 42828 7 9 
W. Kennedy, Limited —U BA... . . 43,128 0 0 
sss y Дын 46 142 4 0 
F. Oman 7 ͤ ô!;. deu EEG. 60,182 0 0 
A. Wesens ьа ванна вадар 51.109 10 0 
Enness Bron . . mt 57,511 3 O 
Muirhead, Greig, and Matthews... . . . * . 58,572 15 0 


* Accepted, 


Law Courts. —The order for extensions to the electric lighting of 
tbe Royal Law Courts of Justice has been placed with Meesrs. F. A. 
clove кат "e Limited, 10 and 12, Garrick-street, Covent Garden, 

ndon, W. O. 


Warrington. —The Electricity Committee have accepted the tenders 
of Baboock and Wilcox, Farringdon-street, London, at £957, for four 
mechanical stokers, and Bell Bros., Ravensthorpe, Yorkshire, at £450, 
for water-sofcening plant. 


Accumulators —The Hart Accumulator Oompany, Limited, Marsh- 
gate-lane, Stratford. London, E., report an order from the Bradford 
Corporation for 260 of their standard central lighting type cells, 
automatic reversible booster, and switchgear. 


Cables. —Mesers. W. T. Glover and Oo., Trafford Park, Manchester, 
have obtained from the Johannesburg Town Council the contract for 
ceupplyiog and laying new distrine paper lead-covered, distrine paper 
leadless, and vulcanised rubber cables. The total of the contract will 
be considerably over £100,000. 


Warrington. —The Corporation have accep‘ed the tender of R. W. 
Blackwell] and Co., London, at £737. 14s. 8d., for thesupply. delivery, 
and erection of steel poles, trolley wires, etc., forming complete over- 
head equipment for about 550 yards of double track, iocluding special 
arrangements at the swingbridge over the Manchester Ship Canal. 


Condensers.—The  Mirrlees- Watson Company, Scotland-street, 
Glasgow, report the following orders fur condensing plant: surface— 
з Corporation lightiog ; Northampton Corporation ; Bradford 
Corporation (repeat), per J. Musgrave and Sons; Egyptian Govern- 
ment: Redpath, Brown, and Оо. ; J. Musgrave and Sons (for South 
Africa), Burgh of Greenock ; Whitby Urbaa District Oouncil ; Partick 
Electric; G. H. Powden, Manchester; Premier (Transvaal) Mining 
Company, per Fallerton, Hodgart, and Barclay ; Inveresk Paper Mills, 
per British Westinghouse Company; Folkestone Electric, per E Jmund- 
son's Electricity Corporation ; Oardtf Electricity Works; Willesden 
Urban District COonncil ; Madeira Electric Light Company; Bristol 
Corporation, per Willans and Robinson; jet —Olyde Valley Electric 
Power Company, per British Westinghouse Company; Kilmarnock 
Electiic, per Aiton and Co. 


BUSINESS NOTES. 


TRACTION. 


Wolverhampton — The new Bushbury route is being well 
patronised. 

Аут. — The Corporation Tramways Order Confirmation Bill has 
received the Royal assent. 

Coventry.—The company have decided to raise a further sum of 
£10,000 for working capital, the loan to be charged on the company’s 
undertaking. - 

Tynemouth.—The Corporation are approaching the company with 
a request that a line should be run down to the Fish Quay, so that the 
congestion of traffic may be reliaved. | 

Tynemouth and District Electric Traction Co.—The directors 
have decided to pay an interim dividend for the half-year ended 
Jane 30 at the rate of 5 per cent. per annum. 

Cambridge.—The Town Council have received a report from Messers. 
Kincaid, Waller, Manville, and Dawson, as to the various routes which 
should be adopted in the event of the electrification of the tramways 
being carried out. 

Leioester.—A trial trip has been made on the Aylestone-10ad 
section, everything going smoothly. The official opening of the route 
will not, however, take place before the end of the month or early in 
September. Experiments are being carried on with a new step. 

Raworth’s Traction Patents.—At a special meeting of the 
Walthamstow District Council it was unanimously decided to ask 
their consulting engineer, Mr. J. Enright, to bring up a report upon 
Raworth's automatic regenerative control system for electric traction. 


Diesel Engines.— Опе of the largest stations equipped with Diesel 
engines is that of the Kief tramways, where six engines are installed, 
with an sggregate output of nearly 2,000 b.h.p. Diesel traction 
stations in the United Kingdom include Birmingham, Dadley, Stour- 
bridge, Rothesay, and Greenock. 

South Australia.—Mr. Bradford, the electrical expert who has 
been engsged by the South Australian and Victorian Governments to 
report upon the electrification ot suburban railways and on the South 
Australian tramways generally, has entered upon his work at Adelaide, 
but his report is not expected for some time. — N. S. JI. Ratlway 
Budyet, 

Western Australia. Messrs. Noyes Bros., electrical engineers, 
have, states the N. S W. Railway Budget, entered into a contract 
to construct and equip electric tramways and an electric lighting 
system for the municipalities of Fremantie and East Fremantle, at a 
cost of £80,000. The contract time ie 18 months, but the contractors 
expect to complete the work in 12 months, 

Birstall.—The District Council have received a communication 
from the British Electric Traction Company stating that it was pro- 
posed to commence the reconstruction of the Dewsbury, Batley, and 
Birstall tramways at an early date, and forwarding plans. etc. A 
similar communication has been addressed to the Gom:-rssl Distri: t 
Oouncil, as mentioned in our note last week. 

Halifax —The traffic returns for the fortnight from the 27 h ult. to 
the 10th inst. establish a new record for the town. The an uot taken 
op all the routes таз £4,046, 9s, 8d. The nearest approach to thia 
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was £3,935. 168. 11d., collected in the fortnight ended June 3, 1905, 
in which period Whit-week occurred, while in the Pg qn including 
Whitsuntide this year the takings totalled £3,593. 6s. 8d. 


Wakefield.—The Wakefield and district tramears commenced 
running on Monday. There wil be a regular service from the 
centre of the town to Belle Vue and Sandal, Horbury and Ossett. 
and Outwocd, Lofthouse, and Leede. A branch to Rothwell will 
shortly be opened, and within a short time tho system will couple up 
with Normantor, Castleford, Pontefract, and Knottingley. 


Dewsbury.—The Corporation have sgreed to purchase the under- 
taking of the Yorkshire (Woollen District) Electsic Tramways Comrany 
in the borough of Dewsbury for tbe sum of £52,500 (less the rolling- 
stock), the concern to be Jeased for 30 years, at the expiration of which 
term it wil belong absolutely to the Corporation. The Corporation 
have ordered the necessary borrewing powers to be obtained. 


Rangoon.—7ndian Engineering announces that the negotiations 
relative to the license for electrio traction and lighting in Rangoon, of 
which Messrs. Darwood and Co. are the conceasionaireg, have now been 
completed. It is hoped that the work will be put in hand ty 
November. Unusual intereat attaches to the venture from the fact 
that the present stesm tramways were constructed by the late Mr. 
J. W. Dirwood, whose family are the conoessionaires for the new 
system. 

Duiverton-Minehead.—The Watchet Urban Oouncil and the 
Williton Rural Council have passed resolutions in favour of the sug - 
gested light railway between Dulverton and Minehead, or Watchet. 
The Mineh ад Urban Council are also disposed to favonr the scheme. 
Lady Oernarvon, as one of the landowners, has written to өү һет 
со-оре:айоп must depend upon the valley of the Haddes being left 
untouched. The Dalverton Urban Council will hold a special meeting 
to farther consider the matter. — 

Walsall.—The town clerk has been instrueted to apply to the 
Board of Trade to inspect the overhead equipment of the old tramwaye, 
which has now been brought up to the present general standard, in 
accordance with the Board's requirements. It has been arranged with 
the Electricity Committee that the cherge for curront for tramway 
purposes shall be 2d. per unit up to June 30, 1904, and thereafter 
14. per unit, irrespective of the quantity used, until such time ая any 
new arrangement may be come to after the end of the present yesr. 


South Lancashire Traction and Power Company, Limited. — 
An agreement has been registered urder which the company issu! s to 
the Electric Conversion Syndicate, Limited, £47,000 prior mortgege 
debenture stock in exchange for a similar amount of first mortgage 
debenture stock ; charged on shares in the South L«ncashire Tramways 
Oompany and the Lancashire Light Railway Oompany, certain lands 
and hereditamente, and all other assets, including the uccalled capital, 
ranking in priority to the first mortgage debenture stuck secured by a 
trust deed, dated Jan. 28, 1901. 

Aberdeen.—A report was presented last week to the Tramways 


Committee of the Town Council on the operation of the scheme of 


workmen's осуз. On all the routes (except Woodside) a considerable 
loss was shown ; bat it was resolved to give the arrangement another 
month's trial before deciding whether these early morning cars should 
be continued or not. The question of the fares fur the ensuing year 
was also dix useed, and it was decided to adhere to the existing rates 
for the present, except in regard to the Woodside route, on which the 
committee will recommend tho Council to make a reduction. 


Aberavon.—Representativ.s of the Highway and General Purposes 
Committee and of the tramway promoters have inspected the route of 
the proposed system. The top of Water.street would require to be 
widened a few inches, but there was no engineering difficulty in con- 
structing the line, as was feared, by the narrowness of this thorough. 
fare. It was subeequently decided that the Council approve of the 
scheme and route, provided the engineering difficulties could be over- 
come to the satisfaction of the Town Council, and that the scheme 
be completed, within two years after the syndicate had obtained 
perliamentary sanction. 

Middlesbrough.—The Corporation Having received numerous com- 
plaints concerning the oxcetsive speed at which the electric tramcars 

through the town, recently decided to prosecute the c ffenders. 
As а result, three motormen employed by the Imperial Tramways Oom- 
pany were charged with driving their cars at a greater speed than 
eight miles an hour. In one сагв a fine of 30s. was imposed, the other 
two cases Leing adjourned for farther evidence. Ou behalf of the 
company, it was stated that the motormen having been given official 


instractions ing the speed of cars, they would not have their 
fines paid by their employers. 


Belfast.— At last week's meeting of the Tramways Committee, the 
town clerk was authorised to communicate with the solicitors for the 
Belfast Street Tramways Company in regard to the appointment of 
an arbitrator. The city enrveyor (Mr. H. A. Cutler) and the electrical 
engineer (Mr. V. A. Н. M'Cowen) submitted their joint report on the 
various systems of electric traction, and recommended the adoption of 
the overhead trolley system on the score of «ost. The committee will 
recommend the Corporation to adopt this system. On the assumption 
that the overhead method is adopted, Messrs. Cutler and M’Oowen 
estimate the total outlay necessary (excluding the purchase of the 
company's undertaking and parliamentary expenses) at £827,000. 

Leith.—In pursuance of the decision of the Town Ocuncil to make 
enquiries respecting all systems of traction, in view of the advanced 
stage now reached by the Council's tramway provisional order, a party, 
consisting of the town clerk, treasurer, borough engineer, and con- 
sulting tramways engineer, with four members of the Council, visited 
Hull last Saturday for the purpose of obtaining information on 
tramway matters. They were met at the Hull station by the city 
engineer (Mr. White) and Mr. Wilkinson (the tramways electrical 
engineer) who conducted them over the different routes, car-sheds, 


route may be expec'ed in a month's time. 
Midland Tramways Compeny have ordered 24 new cars, in addi- 


the line, and 12 are ready for almost immediate use. 


and tramways power station. The Leith representatives expressed 
great admiration at the substantial and well-laid track, the wood-paved 
streets, tramways power station, and buildings. After inspecting 
other improvements, the party lft for London. 


Birmingham.—It is stated that the opening of the Dudley-road 
The Birmingham and 


tion to those already in operation on the Black Couutry portion of 
By the opening 
of this route it will be possible to travel by electric car from Oongreve- 
street direst to Kinver, a distance of 14 or 15 miles, with only one 
change—at the Fisb, beyond Wordsley. The new cars will be provided 
with a covered top, on the Bellamy priuciple. The directors of the 
company were desirous of introdacing the covered top on the Bristol - 
road route, but objection was offered by the Corporation. It is stated, 
however, that the authorities have of late relaxed their attitude, and 
there is a disposition now to adopt а similar coutrivance shortly on tue 
municipal cars running to and from Aston. 


Sydney.—It is anticipated, says the New South Wales Railway 
Budget, that the cable tramway system fiom King · street to Ovean- 
street will be superseded by electricity at sn early date. Some of the 
steam-boilers required for driving the new machinery necessary to 
generate additional electricity at the Ultimo power-house have arrived, 
and it is expected that they, together with the new machinery, will be 
in working order towards the end of the year. This will permit of 
the cable system being finally abandoned for the speedier, more oom - 
fortable, and certain electric system The conversion from cable to 
electricity will not, it is understood, invo ve an undue waste of exist- 
ing materials and works. The conduit 1» which the cable runs will, 
of ccuree, be valueless, but the permanent way will be utilised. The 
same will be the case with the t amway sed and steam power-h use 
at Rushcutter Bay. It is quite true the engines will not be required, 
and it is understood the Railway Oommirs‘oners will sell them. but 
the whole of the building will be utilised for the hoasing of electric 
сага and carrying out repairs, 


Manchester.—The Board of Trade has held an enquiry respectin 
the new by-laws proposed by the Corporation for the regulation o 
tramway traffic in the streets. A tion was made by 8 r Herbert 
Jekyll that with regard to the general regulation the parties should 
consider how far the model by-Jaw framed to suit the traffic on the 
London United Tramways would meet the case in Manchester. This 
by-law read ss follows: The driver of every car shall so drive the 
same that it shall not follow a preceding car at а lese distance than 
50 yards, excopt in cases of emergency, when the driver shall comply 
with the directions given by the authority controlling traffic on the 
spot. No car shall be stopped within 15 yards of another car on a 
perallel line of raile, nor within 16 yards of tł e intersection or junction 
of two or more streets or roads." This proposal was accepted ss satis. 
factory by Mr. Forbes Lankester on behalf of the Hotse-owners' 
Aseociation. Mr. M'Elroy, general maus ger of the Oorporation 
tramways department, considered that а 15 yards’ interval was the 
right и in general, but the Corporation were prepared to agree to 
100 yards in regard to Рог аг street. 


Devonport. —Tbe Devonport and District T.amway Company have 
now completed the system of tramways fur which the company and the 
Corporation obtained powers, tho last section to be completed being 
examined lut Friday by Major Druitt on b-half of the Board of 
Trade. The line runs from Milehoure t) Ford, being е continustion 
of the St. Levan-road te:tion. Thero.d has been made by the Oor- 
poration, and has been laid with a single line with loope ly the сот. 
pany. At the iaspection Mejor Druitt was acoompsn:el by Mr. J. О, 
Tozer aud Alderman J. Goodwav, chairman and vice-chsitinau of the 
Corporation Tramwsya Committee; Mr. R. J. Fittel!, town clerk ; 
Mr. J. F. Burns, borvogh surveyor; and Mr. J. W. Endesn, general 
manager Devonport aud District Tramways Company. A car was run 
over the extension, which boie the test admirably. The wit es, etc., 
were examined by the inspector, who expressed himself as thoroughly 
satisfied. Permission to use the section will, it is expe:ted, be forth- 
coming in the course of the next few days. Although the powers of 
the company and Oorporation are now exhausted, it is proposed to 
apply for pe: mission to extend the St. Budeaux section to the psrieh 
church, 

Morecambe.— At а mectirg of the directors of the Morecambe 
Tramways Company and the T:amways Committee several points with 
respect to the electrification of the tramways were disussd. The 
directors stated that it would be impossible to satisfactorily electrify 
the trams unless the road fiom the Midland Hotel to Albert road was 
widened to such an extent as to provide а road of 40ſt. between the 
kerbs, во ав to allow of a double track of rails, and before proceecing 
farther in the negotiations the directors wished to see a plan showing 
how such s road widening could be eff. oted to the satisfaction of the 
Corporation. The direotors stated that they would not be at the 
expense of such road widening unless the ei pense was adde! to capital 
&ccount, во that such expenditure could be allowed by tbe Corporation 
in case they at any time took over the undertaking. The Town Oouncil 
have decided to prepare such plan. А communication is expected from 
the company shortly as to the maximum amount of current which wil] 
be required per day, and the Electric Lighting Committee are to шеке 
and sutmit a calculation of price for the energy to be en plied. In 
regard to the Bare section, the Council are to consider further the price 
they will be prepared to accept for same. 


Уогк. —Тһе communications which have been passing between the 
York Tramways Company aud the Corporation with reyard to the 
poesible acquisition of the company's lines t-y the municipal authority, 
were referred to by the chairman of the company (Mr. Joseph Kincaid) 
at the half-yearly meeting. Mr. Kincaid said that the Corporation 
had communicated with the company with regard to the taking over 
of the lines, but only preliminary letters had passed, The 
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had expressed themselves as perfectly willing to meet the views of the 
Corporation, on fair terms, and no doubt a negotiation carried on 
between a williog buyer and a willing seller would prove, he hoped, 
to end in a satisfactory arrangement. The company would, of course, 
prefer that the Corporation should take over the lines sooner than go 
on as they were at present, because they felt their undertaking was 
not satisfactory to the town. At the same time tbe company them- 
selves were williog, under certain oonditions requiring the consent of 
the Corporation, to make the improvements and extensions necessary 
to make the undertaking satisfactory to the populat on of York. The 
company would continue to negotiate in a way that the directors hoped 
would tatiefactorily solve a thorny question. 


Bury.--Another section of the Corporation tramways has been 
completed and opened for traffic, the latest addition to the 
system being the section by Bolton-street and Bolton-road to 
the barracks. A trial trip on the section was run on the 9th inst., 
the start of the car from the Market-place and ite progress to the 
barracks and back being witnessed by very large gatherings of 
spectators. A number of members and officials of the fown Council 
took part in the initial run, amonget those present being Messra. W. 
Clough (tramway manager), A. W. Bradley (borough engineer), 8. J. 
Watson (electrical engineer), and C. Satterthweite (Macartney, McElroy, 
and Co.). After the run to the barracks the car was taken to Jericho 
and to Blackford Bridge for the purpose of testing the magnetic brake 
with whioh it had been fitted prior to lesving tle depót. The next 
morning Mejor E. Druitt, R. E., inspected the section on behalf of the 
Board of Trade. He specially examined the laying of the setts on the 
outside of the rails at the barracks end of the section. After traversing 
the route, Mejor Druitt expressed himself as satisfied, and fixed the 
followiog speed limite : Bolton-street, 10 miles an hour ; Bolton-road, 
12 miles; curves, four miles. Subsequently a service of cars was 
commenced to the barracks, and each car was well patronised. 


Newcastie. —The annual report of Mr, A. E. Le Rossignol, general 
manager and eogineer of the Corporation tramways, has been issued to 
members of the City Council. It states that the result of the workin 
of the tramways for the second financial year shows that the to 
revenue from all sources is £185,027. 12s. 9d. ; total working expenses 
of the tramwsys and of the arc lighting of the city £121,557. 14s. 9d., 
making а gross surplus of £65,469. 18s. The total working expenses 
per car mile were 7:190. as egainst 6:550. for the previous year, but 
there had been а decrease in all the items making up the working 
expenses with the exception of the item for rates, taxes, eto., and the 
item for maintenance and renewals, both of which show a oon- 
siderable iocrease. Under the former item the department had 

id this year over £5,000 in rates, whilst the increase in the 

atter item for msintenance and renewals was an exceptional 
one, which had been necessary to keep the plant from depre- 
visting rapidly. The chief increase in maintenance this year hed been 
incurred in connection with the permanent way and the cars. Out of 
the gross surplus a larger amount than last year by over £8 000 had 
been required f.r increased interest on and redemption of capital. A 
large proportion of this had been expended on work which had been 
carried out this year, but had not yet had time to produoe revenue or 
come into use. During the 24 years of working just completed pro- 
ductive espital bad been redeemed out of revenue to the following 
extent: redemption of capital during 15 months' working up to 
March 25, 1903, £19 851; redemption of capital during 12 monthe’ work- 
ing up to March 25, 1964, £20,190. In addition, the charges for interest 
and redemption on capital unproductive whilst used in construction of 
work aud not yet ready to yield revenue, bave all been paid out of 
revenue, instead of (as was done in many cases) paying these charges 
out of capital. The amounts paid off entirely in this way were as 
follows: interest and redemption incurred duriog the construction of 
the tramways prior to their opening on Dec. 16, 1901, £21,278. 
11s. lld.; interest and redemption on works constructed during 
15 months up to March 25, 1905, and not productive of revenue 
till the next year, £9,285; interest and redemption on works con- 
structed during 12 months up to March 25, 1904, and not pro- 
ductive of revenue till next year, £6,900—total, £37,463. 11s. IId. 
Mr. Le Rossignol recommends the Tramways Committee to form the 
nucleus of a reserve fund now by devoting to it the balance remaining 
this year after psying off the last instalment of the loan for interest 
and redemption during construction advanced by the Finance Com- 
mittee. He also recommends a reduction in the distance of the 4d. 
sections, and suggest: that longer ld. stages would be preferable to 
continuing the workmen’s cars, which are freely used by ordinary 
N The extent ion to the boiler-house is now complete, and the 
oiler plant is capable of supplying steam to the new 3, OOO-h. p. engine, 
which is approaching completion in the engine-house, where the neces- 
sary additions to the switshboard for the new generator have been 
made. In addition, a gallery has been erected at the west end of the 
engine-house to accommodate the switchboard for providing current at 
250 volts to the municipal buildings,, and a motor-converter installed 
to supply ovrrent at 100 volts to the town hall, in order to avoid 
alteration of the existing wiring in that buildiug. The construction 
of the new car-sted in the west end of the city, at Wingrove, has 
proceeded well, and the building is almost ready for use. Its 
cost wil be about £11,479, or £530 less than the contract 
price. The following is a summary of the. year’s working: 
single miles of line open for traffic, 45; passengers, 39, 715, 120; 
population served by tramways, 257,000 ; average journeys per capita 
er annum, 155; car milesge run curing the year, 4,059,907 ; total 
ilowatts generated, including lighting, ete., 7.757,885; average 
number of passengers per car mile, 9:8; average fare per passenger, 
1:14. ; traffic revenue for the year, £180,650. 12s. 2d. ; average traffic 
revenue per car mile, 10°68d. ; total revenue for the year, £185,027. 
12s. 9d. ; average total revenue for the year, 10 94d. ; total working 
expenses for the year, including street-lighting, £121,557. 14s. 9d. : 
average total working expenseg per car mile, 7˙19d.; average net 


P 


working expenses per oar mile, including proportion of costs chargeable 
to street-lighting, 7'00d,; percentage of net working е т йт to 
traffic receipts, 65:5 per cent.; total capital expenditure at March 25, 
1904, £1,054,492. 15e. 8d. ; total number of cars in stock in 
March last, 165; number of cars in course of construction, 12. 
Since the opening of the system the total of car miles run aggregate 
7,832,121; pastengers oarried, 77,895,183; receipts, £358,131. 
8s. 54d.; receipts per car mile, 10°79. The Tramways Committee have 
arranged that the relaying of the lines and repairing of the tramways 
generally shall be vested in the hands of Mr. Edge, the city engineer, 
and the Town Improvement Committee, instead of sub-dividing it, as 
in the past, between the Tramways Committee and the Town Improve- 
ment Committee, which had caused considerable confusion and 
expense. 


LIGHTING AND GENERAL. 


Birkdale.—The exchanye for the underground teleph;ne service 
will be opened at the end cf the present month. 

Berwick.—Tbe lighting of the bridge by electricity has been 
remitted to the Lighting Committee with powers. 

King's Cellogo.—The ecssion for 1904-5 commences Wednesday, 
Oct. 5. Particulars will be found in another oo!'umn. 

Ossett.—Mr. G, Vaughan Fowler, Warwick. intends to apply for a 
provisional order for the supply of electricity within the district. 

Carnarvon.—Sanction has been obtsined to the borrowing by the 
Town Oonncil of £17,515 towards erecting electio light baildinge. 

Change of Address. —М озге. Edward C. Herbert, Limited, have 
removed their works and registered offices to Rosamond-street, East 
Manchester. 

Frome. —The electric lighting of the streets has been started, and 
the contractors are beiog urged to complete the whole of the street 
lighting as speedily as possible. 

Sligo.—The Corporation have passed a resolution drawing the 
attention of the Government to the necessity of connecting the town 
(the terminus of three important railways) with Dablin by the oon- 
struction of a trunk line. 

Ashton. —The Guardians have received a report from Mr. Appelbee 
electrical engineer for the borough of Ashton, r.lstive to the cost of 
electric light in similar institutions to that of the workhouse, which 
is estimated at £1,500, exclusive of £200 for telephones. _ 

Cempetition.—The Associstion des Industriels de Paris, Rue de 
Вас зе 5, offers a prem'um of £240 for the beet apparatus showiog at 
any time the actual charge of an electric conductor The sum may b» 
divided should the morite of the apparatus submitted warrant it. The 
com) .titioa closes Deo. 51, 1904. 

Warminster.—The Rural District Council had to guarantee £26 
tefore the postal authorities would extend the telegraph to Sattou 
Veney. There was а deficit of £2. 12s. on the year's working, which 
sum is paid in equal proportions by the General Post Office and the 
District Council, the latter body raising the money from Sutton Veney 
as a special charge. 

Morley.—Mr. J. К. Ellis (electrical engineer) in his last report 


states that the output from the electricity works during the month 
ending June 30 was 5,895 units, as compared with 6, units the 
same period last year, being a decrease of 185 unite, The number of 


lamps connected during the month was 34, the total number connected 
to date being 11,814. 

Greepock.—The accounts of the electricity department of the 
Corporation for the past year show a deficit of £2,100, stated to be 
chiefiy due to the Board of Trade decision in the arbitration case 
between the Corporation and the tramway company. The decision 
compels the department to supply energy at a figare much lower than 
they thought they were entitled to charge according to their lease, 

Kirkintilloch.—The gas manager having made a call on the shop- 
keepers in the centre of the burgh, in which the Oouncil propose to 
begin operations in eleotric lighting, met with good promises of 
support. It is proposed to erect small works on a of the groand 
recently purchased for the erection of the town hall. Ifthe venture 
succeeds, the plant can be removed and used when larger works 
become necessary. 

Superheated Steam.—We are informed that Messrs. Easton and 
Anderson, Broad Sanctuary-chambers, 20, Tothill-street, S. W., have 
taken over the superheater busineir uatil recently carried on by Easton 
and Co., Limited, of London and Erith, and that in future all super- 
heaters under either the Schmidt or the Easton patents will be 
constructed for them to their designs and under their own supervision 
by Messrs. John and Edward Wood, of the Victoria Foandry, Bolton. 


Hove.— No further action is to be taken on notice served on th 
Brighton Corporation with reference to carrying out the work them- 
selves in connection with laying the proposed electric cables along Old 
Shoreham-road. The suggested terms between the two authorities 
with regard to laying mains have been sgreed to. "Tenders are to be 
obtained for carrying out proposed works south of Hoove Les, 
4, Oourtenay-terrace, and on the south side of Shoreham-road, opposite 
Mills-terrace. 

Catalogue. — The latest catalogue of the Eleotrical Company, 
Limited, 121-125, Charing Cross-road, London, W. O., contains many 
novelties which they stock and which are of great importance in the 
development of Nernst lamps. We are informed that the company 
have made arrangement» with the patentees of these lamps in order 
that their customers may be fully protected sgiiast infringement of 
patents, By an agreement with the patent-holders and the different 
licensees, special discounts have been fixed which came into force on 
Aug. 1, and to which the respective sellers are bound to strictly adhere. 
This new arrangement is of mutual benefit to both sides, preventing 
the trade from underselling one another, 
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South Metropolitan Electric Light and Power Co.—The com- 

ny's preference share register will remain closed to the 31st inst. 
inclusive, for the preparation of dividend warrants payable 31st inst. 
in connection with interim dividend for the half-year ended June 50 
on 50,000 7 per cent. cumulative preference shares. 
Swansea —The revenue from the electricity supply for the year 
ending Магер, 1904, was £10,871, as against £8,249, au increase of 
52,681 ; the total revenue £10,928, as against, 28,500. The gross 
profit was £6,876, as inst £4,578, leaving a net profit, after pay- 
ment of ell charges, including interest and sinking fund, of £744—a 
highly satisfactory result. The total units sold aggregated 871,556, 
being БО рег cent. higher than in 1903, the average total cost being 
1°38d. per unit. | 

St. Louis Exhibition.—We have received from the enterprising 
manufacturers of the Swan fountain pens a well.printed booklet 
of 15 photographic views of the various handsome structures at the 
St. Louis Exhibition. Esch building is concisely described and cost 
atated. Messrs. Mabie Todd and Bard intimate that they will gladly 
send a copy free to all readers, mentioning this paper, who apply by 

toard to any of their establishments: 93 Cheapside, London, K.O.; 

5, Regent-street, London, W.; 3, Exchange-street, Manchester. 

Long-Distance Tolephone Extension.—On and after Sept. 1 
telephonic communication will be established between Esst Ooast 
towns and the following Contirental centres: Amiens, Aniche, Armen- 
tieree, Arras, Bethune, Calais, Cambrai, Denain, Douay, Dankirk, 
Fournies, Lens, Lille Masnieres, Montreuil, Peronne, Roubaix, St. 
Omer, St. Quentin, Tourcoing, and Valenciennes. The service will be 
worked through the Avglo-French and Auglo-Belgian telephone 
service. The usual fee of 8s. will be charged for three minutes’ 
conversation. i 

West Hartlepool In the last report of the Electric Lighting 
Oommittee, the ia mend (Mr. Friederichs) stited that the yearly 
overhauling of the electric plant hed now been completed, and, taken 
generally, it was found in excellent oonditior, and although the 
engines had had nearly double the amount of running during the last 
year, their condition was really splendid. The repairs to the engines 
were less than what had to be done last year. Taking the engines and 
dynamos as a whole, their condition was better now than when handed 
over to the Corporation by the makers. 

Hornsey.—The electrical engineer's report on the June quarter's 
working of the Oouncil’s electricity undertaking shows that tne total 
costs, as compared with the corresponding quarter of last year, are 
over jd., or about 16 per cent. less. The repsirs and maintenance 
item is very heavy this quarter, but this is scoounted for by all the 
plant baving been overhauled, and the first instalment of accumulator 
maintenance having been psid. Thecoal item is especially satisfactory, 
showing a drop of *49d., or about 45 per cent. Seven hundred and 
thirty-three additional 8.c.p. lamps were conneoted up during the 
month of June, making a total of 27,223 for the 499 private con- 
summers. 

King's Lynn.—The accounts for the year ended March 31, 1904, 
with regard to the electricity fund revenue account, ehows that the 
inoome for that department amounted to £6,497. Sale of current per 
meter brought in £3,270, and by contract £24. Public lighting 
revenue amounted to £1,991, rental of meters £155, and sale and 
repairs of lampe, etc., £1,054. The items of expenditure consisted of 
generation of electricity £1,466, distribution £874, public Jamps 
£227, rents, rates, and taxes £170, management expenses £373, law 
and parliamentary charges £13, and insurance £15, a total expen- 
Giture of £3,141, leaving a balance of £35,555 to be carried to net 
revenue account. Ont of this amount £1,285 was paid for interest, 
and £1,580 went in instalments for the reduction of principal, 

Saffron Walden.—The application of the National Telephone 
Company to run telephone wires along the Little Walden-road to con- 
mect Little Chesterford Park with Ssffron Walden exchange has been 
granted under the following conditions: That the wires be placed 
underground for a distance of about 1,200ft. in a northerly direction 
from Вгуд’а Farm-lane; also along the оде of the property of 
Mr. E. B. Gibson; and also at the junction of Westley-lane with the 
road, if, in the opinion of the surveyor, this was necessary. That the 
poles be painted black and capped with (urned finials. That а rent of 
ls. be paid in respect of each pole, which shall be removed on three 
months’ notice from the Oouncil.” The Council intend to proceed 
with the application for the electric lighting loan as soon as practicable. 


Surbiton.— Мезете, Talbot and Stevenson having reported that the 
provision of a third boiler and engine at the electric lighting works 
wasabsolutely necessary to ensure the proper supply, theextension, which 
is estimated to cost £4,400, has been approved by the Council. It 
appears that on Friday and Saturday nights last winter the maximum 
load on the station reached 109 kw. "There were at that time about 
6, 5CO 8.c.p. lampe fixed. The total number now fixed is about 9,000, 
and it is expected that by January next there will be about 1,200 
more, and to supply these the load will probably reach 190 kw. The 
two sets now in use are each capsble of developing 100 kw., so that 
unless the extension is made before the coming winter the two sets 
would be called upon to work together at full load, and it was unwise 
to work an electricity station without a reserve engine. 

Whitworth. — The various local authorities interested in the 
question of the supply of electricity recently discuesed the subject. 
All the Oouncils represented, except Littleborough, who bave alteady 
obtained their electric lighting order, have received notices from the 
Lancashire Electric Power Oompany, Limited, and Messrs. Foote and 
Milne, Limited, of their intention to apply for electric lighting orders, 
bat all have not adopted the course taken by the Whitworth Oouncil— 
viz., in giving notice that they should oppose any application by those 
firms. Some of the distriots seemed co think that the cost of applying 
for their own orders would be peau but the general opinion was 
that it was highly desirable for district councils to apply for orders 
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themselves. Subsequently the District Oouncil passed a resolution 
affirming the desirability of applying for a provisional order. In view 
however, of the fact that no provision has been made in the year's 
estimates for the cost of such order the matter stands deferred until 
next year. 

London Gaszette.—The last day for receiving proofs in the estate 
of the Warrington and District Electric Light and Power Company, 
Limited, 115. Sankey-street, Warrington, Lancaster, is Aug. 26, 1904. 
Edwin Bradehaw. 4, Egypt-street, Warrington, and Edward Johnson, 
78, King-street, Manchester, have been appointed liquidators. The 
partre:ship between James Mitchell Hewitt and William Gould 
Rhodes, carrying on business as consulting engineers at Tower- 
chambers, Brown-street, Manchester, under the style of Hewitt and 
Rhodes, has been dissolved by mutual consent. The partnership 
between James Hall and Arthur Haokblock, carrying on business as 
electrical engineers at 1, Arcade-street and St. Matthew’s-street, 
Ipswich, and at Loweetofr, under the style of Hall snd Hackblock, 
has been dissolved by mutual consent. А general meeting of the 
members of the British Electromobile Company, Limited, wi)] be held 
on Sept. 21, 1904, at 12 o'clock noon for the purpose of having an 
account laid before them showing the manner in which the windiog.u 
of the company has been conducted snd the property dispo:ed of. 
P. D. Leake, l'qnidator. 

Lowestoft. —The acc uotant has submitted the following report of 
estimated and actual income end expenditure for the half-year ending 
June 30 last: Kxpenditure— gant ration, estimate £2,180 (actual, 
£2,792); distribu ioo, £100 (£31); public lamps, £110 (£173) ; 
rates and taxes, ICO (£105) ; management, £468 (£507) ; insurance, 
£54 (£19) ; interest and sinking fund, £2,010 (£1 277) —total, £5,022 
(24,904). Iocome—p ivate lighting, estimate £2,200 (actual, £2,089) ; 
slot meters, £7 (£8) ; power, £160 (£264) ; traction, 21,200 (£1,401) ; 
publ'c lighting. £600 (£678) ; meter rents, £95 (£110) ; sundries, — 
(£5)—total, £4,262 (£4.555). To be provided from rate, £349. It 
has heen decided that as trom April 1 last, being the date on which 
the Council's new financial arrangements started, this committee 
should take over the undertak ina аз a going concern, and be responsible 
for all liabilities incurred, and take the advantage of all aseets of the 
undertaking as from that date. The resident engineer's last report shows 
that there are now confiected to the mains 534 consumers, representing 
26,945 8 0 p. lamps. Daring the month 11 new consume s have been 
connected, representing 1,347 8.c.p. lamps. Tne engineer reported 
that he had received an application from the PO of the Hippo- 
drome for permission to place a direction plate '' To the Hippodrome” 
on the arc lamp post at the corner of Suffolk-road. The committee 
recommended that the applioation be granted at а rental of £1. 1s. per 
annum, the design and siza of the plate to be approved by the engineer, 
and to be subje:t to a month's notice of removal, and to a proper 
agreement being entered into. 


Ipswioh.— Messrs. Kennedy and Jenkin in a recent report stated 
that they have investigated, with Mr. Ayton’s assistance, the probable 
demand for power in connection with lighting, motors, and tramways 
likely to be dealt with by the generating station in the coming winter. 
They say that it appeare 1 necessary to allow for the equivalent of 
30.000 8.с.р. lamps connected to the lighting maias. Allowing for 
about 60 per cent. of these alight at once, 900 1. h. p. must be available 
to supply the current. With 36 cars they would have to provide at 
least 600 i. h. p. to supply power to them. The total for tbe lighting 
supply and for the tramways which must be available next winter was, 
therefore, about 1,500 i.h p. As regards engines and dynames, the 
power available was ample, as allowing a proper proportion of spares 
they would have sometbiog like 1,790 i.h.p. available in the station. 
The boiler power, however, was not as great as that of the engines and 
dynamos, as allowing one boiler to be laid off, they would have the 
equivalent of 1,560 h. p., supposing the engines were running oon- 
densing. Should the supply of condensing water fail, or any other 
such cause make it necessary to run non-condensing for a time, the 
three boilers would only give sufficient steam for about 1, 300 h. p. 
This was not sufficient to supply the 1,500 h. p. required for the lighting 
and tramways. No doubt, with the help of the fourth boiler, they 
might be able to get through the winter, but it was undesirable to run 
matters eo clese as this, asany failure in the supply would mean a very 
terious check to the prosperity of the undertaking. As consumers were 
coming on so rapidly, they advised the order of an additional boiler. 
The coat of the boilers originally supplied (including all pipes, valves, 
and mountings) жаз at the rate of £1,255 each. The Council supply 
now an equivalent of 21,612 c.p. Tenders for an additional boiler are 
to be invited. 

Mansfield.—At an enquiry last week iuto the application of the 
Town Oouncil for sanction to borrow £15,000 for the purposes of the 
electricity undertaking, the town clerk explained that under the pro- 
visions of the Mansfield Corporation Act the Oouncil had borrowed 
£50,000 for the purposes of the electrical undertaking, and they were 
now applying for an additional £15,000 in order to make up the total 
estimate of the undertaking, which was £65,000. The works were 
practically comple'e, and the current was being supplied, the formal 
opening taking place on June 17 last year. Mr. R. Hammond, con- 
sulting engineer, stated that during the first quarter after the works 
were opened the number of lamps connected was 5,512, at the end cf 
the second quarter 7,282, at the end of the third quarter 7,854, at the 
end of the fourth quarter 9 154, and up to date 9,700, the number of 
customers haviog increascd from 60 in September, 1903, to 112 up to 
date, Combined with the electrical under'aking were also works for 
the burning of refuse. He said the £50,000 estimate had been drawn 
up at an early stege of the undertaking, but after working out the 
details it was consideted wise to make amplifications, especially with 
reference to tbe refuse destractor, which was capable of destroying 
about 50 per cent. more than was originally intended. During a recent 
teat of the refuse destructor the electrical plant had been worked solely 


on the boilers of the refuse destructor, the steam being raised by the 
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fames from the burning refuse, and for 15 hours а set of generating 
plant had been driven entirely from the refuse, that generating plant 
supplying the town with electricity. It was originally intended that 
refuse destructor cells should be provided to deal with 33 tons, but at 
a recent test they got 52 tons, they having put down six cells instead 
of four. Four out of the six cells had dealt with 52 tons, so that 
ractically they had а capacity of 98 tons of refuse, and practically 
per cent. more than was originally intended. : 
Ormskirk. —The Urban District Council have approved the National 
Electric Oonstrnetion Company's electric lighting scheme under which 
the Council will borrow the necessary money for the works, which will 
be constructed by the company. The latter will run the undertaking, 
and guarantee sil repsyments of loane and interest. All excess of 
profits over 3 per cent. go to the Council for the first 10 years, and 
afterwards for five years will be equally divided. Prices for current 
must not exceed 22d. per Board of Trade unit for public lighting, 
Ба. on the flat-rate system for private lighting; on the mazimum 
demand system 7d. per Board of Trade unit for the equivalent of one 
hour’s use per day per quarter, and 3d. per Board of Trade unit for all 
current consumed afterwards. Poweron the maximam demand system 
ad. per unit for the equivalent of one hour's use per day per quarter, 
and 140. for all current afterwards. The company will reimburse all 
expenditure in connection with provisional order, raising the loan, 
preparing the agreement, and fees of consulting engineers. The Oouncil 
may after seven years, upon payment of 10 per cent. on the capital 
expenditure, take over the undertaking ; alter 10 years upon payment 
of 74 per cent.; and after 15 or 20 years without any premium upon 
the Council paying all moneys to the company. The company will 
find the capital for a free wiriag scheme under which consumers may 
. have ins tions put in at a rental of 44d. per lamp (up to 22 c.p.) 
per quarter. All losses will be made good by the company, who, in 
addition to the security afforded by their share capital, are prepared to 
allow the Council to retain 10 per cent. of the total contract price, 
reduced to 64 per cent. at the end of the second year, to be extended 
for five years. On the works paying, the retention will be refunded, 
with the exception of £250 to be held by the Oouncil for five years. 
li the estimates of the cost of carrying out the works exceed £15,000, 
the Oouncil have the right to reconsider their position, and to termi- 
nate the contract. The agreement contains the proviso that it is 
subject to the Local Government Board sanctioning the loan, and 
becomes null and void if such sanction ba not obtained. 
Dumbarton.—The following letter from Messrs. Orompton, of the 
Electric Supply Corporation, Limited, has been remitted to the Bills 
and Electric Committee, with powers: '' With reference to the agree- 
ment between this company and your Oouncil for the establishment of 
electric lighting in Dambarton, my directors, at their meeting on the 
25th ult., ordered the work for the establishment of the electric light- 
ing undertaking to be proceeded with forthwith. Meanwhile, how- 
ever, the directors have been approached by the promoters of a Scotch 
water-power scheme, having for its object the generating of electricity 
from falls at Loch Sloy, and delivering electrical energy in various 
laces. The promoters of that echeme have asked that this company 
Чо make an agreement with them to take current at high pressure at 
the Dumbarton boundary, the company transforming the current into 
a lower pressure for the purpose of distributing the same to the 
consumers in the burgh. My directors are favourably considering 
this scheme, and if they can obtain proper financial guarantee, 
they will be disposed to go further into the matter, but inasmuch 
as to do so would involve a serious departure from the agreement with 
your Oouncil of April 22, 1903, whereby this company is bound to 
establish a generating station for generating and distributing electrical 
energy, and that such station shall be established within the burgh of 
Dumbarton, I аш to ask the views of your Council on the proposal. 
You will understand that by the agreement with your Council they 
are empowered at certain intervals to acquire the electric lighting 
undertaking from this company on the terms set out in the egreement, 
but if the proposals of the Scotch water-power promoters be adopted 
there will be no generating statioa within the burgh of Dambarton— 
there will simply be a receiving, transforming, and distributing station, 
which will entail a very much smaller amount of capital expenditure. 
In this case your Oouncil would be prevented from ever acquiriog а 
generating station from the company, but they would be entitled to 
acquire the undertaking with its transforming station and mains, which 
would involve to your Council a very much smaller outlay of capital. The 
matter is thus one of much difficulty, requiring full consideration 
before anything definite ie done, Auother point which would have to 
be considered is that the water-power promoters are not in a position 
et to deliver current, and to arrange terms with them would be to 
involve a greater delay than if the company carries out the orginal 
scheme, It would, therefore, follow if your Council apprcve of the 
suggestion, and providing the company are satisfied with the guarantees 
offered by the promoters of the water-power scheme, we would have to 
ask your Oouncil for an extension of time, say six or nine months, 
for the completion of the works. I shall be glad at your early con- 
venience if you will favour me with the views of your Council on this 
important matter." 
| \ 
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Avaust 8, 


17243. Improvements in and relating to fenders for electric 
cars and other vehicles. Frederick Reuben Keith, Old 


South-buildings, Boston, Massachusetts, U.S.A. (Complete 
specification. ) 

17248, Improvements in accumulators. John Byrom, 57, 
Renshaw-street, Liverpool, 


17268. Improvements in er relating to electrical indicating 
apparatus for a range finder er the like. Thomas 
Kirkland and David Ling Oapper, 111, Hatton-garden, 
London. 

17285, High-tensien current insulator. Franz Gustav Klein- 
steuber, 52, Ohsncery-lane, London. (Complete epeci- 
fication. ) 

AvGUST 9. 


17339. An improved electric switch. William George Heys, 51, 
Deansgate - arcade, Manchester. (The Meyrowitz Manu- 
facturing Oompany, United States.) (Complete speci- 
fication. ) 

17359. Improvements in apparatus for cleaning telephone 
and like switchbeards. Frederick Louis Bronsugh and 
the British Oompressed-Air Oleauing Company, Limited, 
55, Ohancery-lane, London. 

17364. Improvements in means for preventing the breaking 
of an electric cirouit. Edward George Paul Bousfield 
and the Ozonised Oxygen Company, Limited, 4, South - 
street, Finsbury, London. (Complete specification.) 

17374. Improvements in wave telegraphy. Reginald Aubrey 
Fessenden, 94, Southampton - buildings, Chancery - lane, 
London. (Complete specification. ) 

17375. An improved terminal fer electric cables, 
Livingstone Sardy, 19, Holborn-viaduct, London. 

17877. Wave indicator for wireless electric telegraphy. 
Gustav Ebogisch and the ''Deutsche Erfinder-Genossen- 
schaft," 26, Luisenstrasse, Berlin, Germany. (Oomplete 
specification. ) 

17378. Improvements in induction apparatus. Gustav Eugisch 
and the Deutsche Erfiader-Genossenschaft,” 26, Luisen- 
strasse, Berlin, Germany.) (Complete specification.) 


Avevsr 10. 


. Improvements in and relating to condensible elastic 
fluid generators and superheaters. Sebastian Ziani 
de Ferranti, 18, Southampton-buildinga, Ohancery-lane, 
Eum (Date applied for under Patents Rule 9, Feb. 24, 
1904.) 

17393. Improvements in lifeguards for electric tramoars and 
motor-driven vehicles. Fred Batterworth, 4, Oorporation- 
street, Manchester. | 

17399. Mechanioal contrivance to control the tramiine point 
and overhead trolley wire point. Francis Stephen 
Hollister, Sunnyside, Seldown, Poole, Dorset. 

17423. Improvements in self- ting dynamos. Heinrich 

oa and Emanuel Rosenberg. 111, Hatton-garden, 
ndon. 


17430. Improvements in the electrolytic refining of copper. 
The Metals Corporation, Limited, and Sherard Oowper-Coles, 
70, Ohancery-lane, London. 

17434. Improvements in and connected with electric lampe 
for medical purposes. Alfred Lloyd, 6, Lord-street, 
Liverpool. 

17449. Imprevomeats in electric controllers, William Harding 
Scott, 47, Lincoln’s-inn-fields, London. 


Aveust 11. 


17469. Improvements in electric alternate-current motors. 
Silvanus Phillips Thompeon, Morland, Chislett-road, West 
Hampetead, London. 

17478. Improvements relating to electric light fittings. 
James Marsden, 18, Southampton-buildings, Ohancery-lane, 
London. 

17483. A receiving system for wireless communications, 
Walton Harrison, 1, Broad-street-buildings, Liver pool - 
street, London. (Date applied for under Patents Act, 
1901, Aug. 27, 1903, being date of applicaticn in United 
States.) (Complete specification. ) 

17484. A receiving system for wireless communications. 
Walton Harrison, 1, Broad-street-buildings, Liverpool- 
street, London. (Date applied for under Patents Act, 1901, 
Feb. 8, 1904, being date of application in United States.) 
(Complete specification. ) 

17493. An improved transmitter for electric telegraphs. 
Mejer Gerschkow Potiewski, 70, Ohancery-lane, London. 
(Complete specification. ) 

17601. Improvements in “oow catohers” for electric and 
jene cars. Walter Thomas Eastwood, 37, Chancery-lane, 

ndon. 


17588, Improvements in liquid starting resistances for 


John 


continuous - current motors. Frank Michael Lewis, 
Norfolk House, Norfolk-street, Strand, London. | 
17527. Improvements in commutators for ectric 


machines. Siemens Bros, and Oo., Limited, and Hereford 
Berry, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery Jane, London. (Complete specification.) 

17532, Improvements in electric filters. Frank Benjmine 
Hinkson and Samuel Henry Hey, 18, Southampton- 
buildings, Chancery-lane, London. (Complete specification.) 

219394. Improvements in and relating to signalling through 
submarine and like cables. Sir Oliver Joseph Lodge 
and Alexander Muirhead, 18, Southampton-buildings, 
Chancery-lane, London. (Date applied for under Patents 
Rule 9, Oct. 12, 1903.) 
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17534. An improved oconstruction of mechanical ear for | 13865. Means for transforming the energy 


trolley wires or the like. Thomas Ernest Raymond 
Phillips, 1, Broad-street-buildings, London. 
| AvavusT 12. 

17553. Improvements relating to eleotrio dynamos, motors, 
кла the like. Edwin Ernest Kelsey, Cardium, Lingfield, 
аггеу. 

17568. Improvements in printing telegraphs. James Dundas 
White, 50, Olanricade-gardens, London. 

17595. Improvemeats in bends, elbows, and other angle 
Pieces for electric conduits. Conduits and Fittings, 
Limited, David Musgrave Edwards, and Ernest Argyle 
Brown, 4, South-street, Finsbury, London. (Complete 
specification. ) 

17601. Improvements in rotors of alternating - current 
machines. Arnaldo Paolo Zani and Dick, Kerr, and Co., 


Convention, June 18, 1903.) 


electric tramcars and the like. Lintern. 
14543. Thermo-electric couples. Bristol. 
14544. Thermo-electric couples. Bristol. 


tubes and fittings. Hirst and Gunner. 
15360. Electrolytic circuit breaker. Kölling. 
15391. Surface-contact electric railway systems. 


et alternating 
currents. Weintraub. (Date applied for under International 


14521 Track sanders, brakes, and controller handles for 


14767. Nipple for use in oonnectien with electrical conduit 


Brown. 


Limited, 18, Southampton-buildinge, Ohancery-lane, London. xm 1 
17605. Improvements in insulating electric cables on the Name. рай. 
conduit system. George Edward Heyl-Dis, 6, Lord- | Commercial and Industrial.— £ 


street, Liverpool. 


17611. Improvements in electric imitation candles, Messrs. 
Drake and Gorham, Limited, Bernard Mervyn Drake, and 


Alliance Elecurical Co., 5 cent. Cum. Pref., Nos. 1-70,000 1 

Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 

British Insulated and Helsby Cables, Ord., 1-100,000 .... б 
t. Cum. 1-100,000 


John Marshall Gorham, 66, Victoria-street, Westminster, е 5 Mortgage Debentur es. 100 
London. British Thomson- Houston Co., 44 per cent. 1st Mort. Deb. 
Апарзт 15, British Westinghouse ict and Маш. 6 per sent. Feb. 
17690. Improvements in or in connection with trolley poles — „ oeste Bt X. 
(used on electric tramoars) for changing from one ——— 4 per cent. М ebenture Stock .......... 
wire to another. John Bennett and Harry Grundy зема писи Саз 6 cer ont Prat TT Мов, 1205,51 .. 2 
Crompton, Back-lane, Penwortham, near Preston, Lancs. ——— 44 per cent. lst Deben ook K .. . 100 
11621. Improvements in electric aro lampe. Veritys, Limited, | _—— cent. ind Debenture Btook .............. "S 
and Frederic Stanhope Worsley, 11, Burlington-chambers, | Oellenders J a eee 
New-street, Birmingham. —— per cont. Prei U т 5 
17687, Improvements in regulation or graduation of the Orom 5 к пас 5 аө өө жеөө өөө ө же өкөө жө 6 6 1 a 
electric light of an incandescent lamp. Pedro Cardoso | paison and Swan United, rey Вһагев,1-99251°......... 3 
de  Azenedo, 7, Tenison-street, York-road, Waterloo, — * A" Shares, 01-017,130 ........ 6 
London. — : per Sani, резе vd 0 100 
17633. Improvements in and connected with means for | mMectrio Construction, Limited, Nos. 1 to 113,100 ........ 8 
operating the points of electrie tramways and the = por -— раните га BJC x5 
Hke, and also the overhead points or trolley awitohos, Conk Ferp. 180 Mort. DD. ................ 
and in devices fer actuating such operating means, этапи rper te ри FOND) Son Geek Coe Bae 100 
Nehemiah Norris, 5, John Dalton-street, Manchester. ——— 4 per cent, 12 Mort. Deb. Brock noH E 100 
17639, Improvements in connection with electrolytic cells. W. T. H 6!!! с. 8 
William Thomeon, tho Royal Institution Laboratory, cent, Deben F 100 
Manchester. India Rubber, Gutta Percha, and Telegraph Works ...... 10 
17650. An improved electrolytic rectifier. Мах Büttner, 18, | parker, тые, б Ordinary... . . 100 
Southampton - buildings, Chancery-lane, London. (Date тамышы e 


Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,901 101,900 100 


applied for under Patents Act, 1901, Aug. 13, 1903, bein 
date of epplication in Germany.) (Complete specification} 
17662. Wedge chock for securing a door in а partly open 
position and turning on electric light and bell. 
Julius August Schneppe, 77, Chancery-lane, London. 


and Pool 
(Complete specification.) — — 44 per cent, Cum. Pref., Bret 15.00 5 10 


—— 6 cent. Cum. Second 001-22,500 ... 10 
ре tare Stock, Red. 


~ 44 per cont. Debenture Stock, Red. ............ 
Brom! Kent) Electric t and Power Co., 4j per cent. 
COMPLETE SPECIFICATIONS ACCEPTED. in Debentar Mok Жей ee 
To be published Sept. 1, 1904. быз! or cont, Preference — 4 
1903. — ЮА 3 5 
10468. Sound reproducers or intensifiers applicable to phono- bri с Supply , : еен 
graphs, gramophones, telephones, and the like. | байлу Gas und PPU Ld 4 per cont Guar Deb, Stock 100 
Parsons. = ge ee Cum. Pref. ........... ui un 1 
17682. Manufacture of trolley poles and means for connecting | ——— а ‚аф рс. Саш. erte)... 
them to trolley standards in trolleys used for electric Chelsea Hlbctricity Su з ны „ 100 
tramoars or vehicles propelled by electric traction. — h cent. Debentures ........................ 100 
Munro, Brecknell, and Rogers. Cr Oper cent, Samet Fc... ...... M 
17633. Electricity meters. Harrison. ——— per cent, Debenture Stock 100 
17643. Arrangement of steel magnetic armatures for electro- | = үрө сео 210 Ре» Ан. Ordinary P Н 
magnetic pairs, Oerebotani and Silbermanv. — — $ per оеш. Cum. Frei 2 
18536. Means and apparatus for controlling electric motors. ~ 44 per cent. Debentures Prov. Certe. All pd. Rd. 
Imray, (Bullock Electric Manufacturing Company ) J)) Cen Er ee 
20027. Electrical switches. Smith. cent. First Mort. Deb..................... 100 
21609, Electro-deposition of metals upon aluminium. Creswick ctio LE Pract, бе — l 
and Shaw. Folkestone Electric Supply, Ltd., Nos. 1-10,000...... 6 
£1650. Connections or terminals for electric battery plates Hove Hes e gent. а ORE 134000 . 
and other articles or structures composed of lead or а к\р ridge Elec. Lt., Ltd., Ord.,1-21,000 5 
lead alleys, Jackson. Bir oe errare nl сш 
25114. Coin-freed electric meters, Allan. Kidderminster 7 ug Elec, Lighting and on, Pref. 10 
1904. London Electric, Ordinary .............................. 
A 6 $ Pref. sec ĩ ð˙² ͥ q. m ceanecns § 
1414. Telephone relay. Gati. Е 4 pat cont: lst Mortgage Debenture Stock, Red... 100 
£279. Trolley heads or collectors for electricity. Hadfield. etropolitan Отйшагу...........................„...... 
Debenture 8 100 
8211. киса railway signalling systems. Bradley and E . = Mortgage а 05 8 ADM 4 
wen. e Tyne ectric ? Ordinary TIT 
7825. Twin sockets for electric incandescent lamps. Fair- . e eleoénescosescssosoesotusepss 4 
weather. (Benjamin Electric Manufacturing Company.) Notting 8 Firs MM ur 1-500 Meg.) 1n 
$992. Telephone systems. Gleeson and Hamiiton. (Date applied | Oxford Electric, M orsa ча ad -14,510....... ore 100 
for under International Convention, May 1, 1903.) Royal He e Company of Montres! ij per ceu. Firsi 
0815. Methed of charging storage batteries without the aid ALIAM Mortgage кашг Cu oai 06: 0 
of auxiliary or special apparatus, Kraft. JFC 
10391. Electrical time switches for controlling railway | Zonth London, Ordinary .................. x 
barriers and the like. Neugebauer. dt. James's and РАП Ми, Ordinary, 101-90,080 .......... б 
10837. Fuso-heads for electric blasting. Render. — 54 per оеп. ie a 
10696. Electric motors. Johnson. (Elektrizitits-Akt.-Ges, vorm. | Urban Electric Supply Co., Ordinary, 8-50,007 .......... 
W. Lahmeyer und Co.) C 


Westminster, 
13379. Mercury electric current interrupters. Schwedler. ——— b per cont. Cum, Pref., 110, 101-188, 881. 6 
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Name. E ak Last price, Name. pico e Last price 
£ £ 
Electric Rallways.— 2 £ Cork Electric Tramways and. Lighting Co., Ordinary. — 10 - 1115 
„ Ordinary +з %%% 99 оз ше 09 00 ao њо эз ше оо as 100 [od . 87.89 xd pet oen ‚ Cum. © as эе ao as — зе 9.0 ое ог as as - ^ 
акны 5 чорео „ „„ „ оо 0888600808 „„ „ „ „6 „ 100 en 100-102 xd 4 per cent. Debentures .. .. ................ ~ 100 ее 101-108 
аб ы deferred...................... 100 3082 Dublin United Tramways (1896), Ord., Nos. 1-60, 000 10 ~ 15$ 
4 p.c. Deb, Stock (Prov. Script Oerte., fully paid).. 100 .. 106-109 6 per cent, Pref., Nos. within 1-60,000 .......... — 15% 
City aud South London, Consolidated Ordinary .......... 100 ~ 41-45 xd Е per cent, Mort. Debe., 1-3,000, Вей. .......... 100 ~ 80 
4 per cent. Debenture Stock 100 cD 105-108 Imperial ramways Ordinary... as as co as cece cece cc eo es all ese 18-19 
5 per cent. Pref. Stock '81 ...................... 100 .. 121-121 xd 6 per cent. Oum, Frei. . All „ 1614 
se ?9 »9 '96 252 2 2 „„ me 6 6 „%% осе 4% „„ ео 100 en 118-121 xd 64 per cent. Deb Stock eee eee 100 е» 108-1) 
— i „„ f ИИ ОРЫНЫН . . 100 „ 117-120xd | Isle of Thanet Blectric Tramways and Lighting, 6percent. 
Liverpool Overhead, 5 r cent. Pret. сосовосооао со овоа ос 92 10 on 10-104 Cum. Pref. , Nos. 50,001-60, eeerneeseereseoaer+ Seaseres * 5 4 
Ordinary, 1 1 10 ез 101 каарда Рег and Debenture Вок ао, " - 8.8 
4 per cent. Mortgage Debentures, Red., 1-1, 700. derminster and Distric Dg and Traction, woe - н 
MetropolifanBlectrioteeme Teron: d 1000 601. J. сое 4 - S6 910 
— ро. ап ectrici rams. erro » °з, ‚ - 
Electric Tramways. — — 5 percent, Cum, Pref.,600,001-814,016........ 12 + 
Anglo-Argentine, 1-260,007 .............................„_ 6 = 54-54 New General Traction, Ordinary ........................ 6 à 
Permanent 6 рег cent. DebeatureBtock,1888.... 100 — 137-141 б per cent. Oum. Prei 66 om 1-2 
Blackpool and Fleetwood Tramroad .................... 10 . 138-136 5 per cent. Mortgage Debentures, 1-1,713 (Regd.). 100 . 88-95 
Belsbane Tramway Invest. иш. ert ЖЕ чин — .. б. 2 Oldham, Aston, and Hyde Tramway, Ordinary .......... 10 — 12-124 
5 per cent. Cam. Pret., ов. 1-75,000............ 6б. 344 б per cent. Cum. Ртеї........................... 10 „ 152 
44 per cent. Deb. Stk., Red., Prov. Certe. all pd. 100 96-101 Perth Blec, Tramways (W.A.)5 percent. 1 Mort. рор. Stk. 100 — 21 
British Columbia Electric Railway Co., Ord. Def. ........ 100 .. 93-102 Potteries Electric Traction inary 80,001-40,000 ...... ка 8-9 
sic rgo roo RENNES 100 .. 99.102 5 per cent. Саш, Prof., 1-20,000 ................ 1 x 84-8) xd 
—— Nou.Oam. 6 per cent. Pref. .................... 10 .. 10-104 44 per cent. Debenture Stock ..................] 101-104 
44 percent. let Mt. Dahe.. Nos. 1-А.250, of £40eacb 40 — 105-105 p.06. | аул Lancashtre Electric Traction and Power Company - 
4} рег cent. Vancouver Power Deb. 5 100 T -100 250,000 0 Se 99 099 96 „% оо оо ао Q6 Q6 ns GO шо 99 me Ld 1 
Bribtsu Alectrlo dpa Ова, Baten conn 60,001-90,000.. 10 = ios 1170 £101,152 6 per cent. Preference -m n-o 1 2 1 
8t cent. m. DP ? T 9 ооо оо оо ов овоо во = * — Btoc 
— § Per ceut. ee ышы ph —— ia 1234 858. O85 44 per cent, Debendure E----100pc. 100p в, 
nos Ayresand Belgrano Team. , Ord., 1-100,000........ Е . — 
— gn per cent, Om. Pl. ,1-40.000 .............. 5 6354 Telephones. 
— '" B' 6 per cent. Cm. Pf.,1-27,500 .............. 5 -54 Nationa Telephone, Preferred. = 100 .. 104-106 
—— 5 percent. Deb. Stock, Вей. .................... 100 — 105-108 — — Deferred Stock ............ 2 100 „ 86-89 
——— Prov. Cort., АЇЇра!й............................ 100 . 101-104 5 per cent. Cum. First Prei 10 „ 12-14 
Саре Electric Tramways , Nos. 1-480,000.................. 1 „ 1-2 ——— per cent. Oum. Second Pref, .. a. as a = ae 10 — 11-13 
City of Birmingham Tramways, 5 per cent. Cnm. Pref. .. 5 .. 445 — per cent. Non. Cum. Third Pre... 6 . 97.83 
= 4 vor cent. let Mortgage Deb., 1-5, 000 (1917) .... 100 _. 98-101 5% per cent. Deb. Stock, Red.. „ 100 9 
Colombo Electric Tramways and Lighting, 5 per cent. let vor cent. Deb. Stock, Red.... 100 . 103-105 
Mortgage DebentureStock, Red. .................... 1 100-103 Orleatal Telephone and Mlecteic OompaBy n — = = = =- 1 . 5/16-11/l6 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
А Miles of | 
Traffic Returns for Increase or Er Accounts for past year. | 
week decrease. RE я 4 Cost 
с Е P " , | per 
= C t Total | P | Car miles | P I У (ii cr 
as urren 303 ota assengers | Car miles as- ar lle of mile, 
Ending 1904, 1905 Week, year. 1904. | 1905. Ending receipts carried, run, s'nger| mile, track. 
A E E. E ! ex | d. | d. £ а. 
Aberdeen Corporation........ Aug. 6 1,661 1,578 | + 285 14.7551 191 194 May 31| 37,931 9,099,715 794,641 088 1302 1,970 | 61 
Ayr Corporation. July 11 860 389 ijth 1 - 8 j Sept. 25 12,503 2,979,276 290,099 100 | 10°34! 1,560 | 47 
Barking Corporatiou.........- Aug. 15 58 — - lj à > KA Pt $ 52 
Birkenbead Corporation 14 1.057 1,05, — 19 — — — — — — 
Birmingham Tramways ...... 15 | 9,082 +,5 T BY 1,9 94 61 = * = — — — 
Blackburn Corporation ...... „ 12) 11% 1108 |-- 35 + 1,831 21 21 March 254 40,964 7,254,106 | 826,558 | 1°36 |11:87| 1,705 | 7-44 
3lackpool Corporation........ „ 11) 2,59 2.597 | + L| + 2,616 | 174 | 17) „ 31211,168 6,169,121 784,443 |152 |108 | — — 
Blackpool-Fleetwood Trams. 13| 1,910 2.071 — lot — 202 165 16› Dec. 51 30,923 2,049,677 584,989 352 | 1268) 1,952 | 699 
olton Corporation .......... 14 1 389 1509 | + 6| -- 277 38 38 March 517 85,704 17,761,605 1,896,247 115 | 10°75 | 5,450 5:87 
Bournemouth Corporation 5| 1,715 1,654 | + 49 + 1,302 10, | 12) — — AR Мы ages „ D^ 
Bradford Corporation .... 1 +, 80) 4,011 | + 729 +15 997 77 11 — — — — | — | = — — 
Brighton Corporation 11 1,569 | 1,254 155 1,707А (à 93 „ 31 — 10,452,508 | 1,051,928 100 | 10°10 — — 
Bristol Tramways Company .. 12 5,212 | 4,977 | + 255 - 914 514 Dec. 51,225,480 | 41,192,899 | 5,724,114 |130 | 9°38! 4,548 -— 
Burnley Corporation ........ 15 1,255 L — 511 — 10 7 — — — — — — — — 
Burton Corporation 14 Yl ә á > O4 = 2 — — — — — — 
Cardiff Corporation „ 6) 2,015 2,930 lO ＋ 1,152 et — — — -- — — — — — 
Carlisle Tramways Company.. shy Jd , 613 Сс 4 8 + 3I sin — 5» 9i — 2,216,583 520,129А — — -> Nm 
Central London Railway...... „ 15) 9,586 ), 538 152 - h 6 1» 531557,225 | 45,305,110 | 1,276,971@ | 1:87 | 66°ба| 59,076 | 55-а 
Ју & South London Railwa „„ 14| ё, 14 1.332 — 1! ОА 64 63 31,165,0035a, 19,069,519a — — | — ons — 
Cork E. T. and L. Company .. , ] (1 636 (o - 1,805 — — — Sig =з | х 2 =] — 
Darwen Corporation.......... ti 12 245 254 11 k: 7525 7.25 March 319 12,341 2,560,755 254,279 |125 |11°65| 1,707 | 9-36 
Dover Corporation .......... * A0 317 239 18 55 15 3 = К = on Nes * - dm 
Dublin & Lucan Electric Ry.. » Y í x А 191 |- 59 h| — — Dec. 31 5,796 564,796 102,087 |5'81 | 1562 358 768 
T 72 0/2 | + 10) 2111 | | 
зар 3 tet Blectric mee 12 1.205 118) | 4 6 | — 46 46 March 51 126,121 | 24,553,133 | 3,429,356 |1°23 | 8°82) 2,741 | 506A 
Duodee City iramways......; » 5 876 Sid j+ å — 24 22 May 19| 55,874 9,084,522 752,814 |095 |11:276| 1,630 — 
Fass Ham Corporation mn » 19 790 „15 | + 75 + 1,559 | 10°75 | 10°75 March 519 25 341 9,971,337 650,224 |61 | 9-35 2,357 — 
Glasgow Corporation . „, 15 14,218 | 12,793 | +1,422 — hj 124 | 124 May 519656, 5/2 | 177,179,549 14,008,750 |088 [1125 | 5,489 Ы 7-40d 
Gloucester Corporation ...... » 10 555 — — — 53| — = = = = == — - 22 
Halifax Corporation.......... » 10| 401^ | 3,630 | + 416| + 2287 311 30} — — = — — — = = 
Auddersfield Corporation ....| „, 15 | 1,429 | 1,392 |+ 37 — $1 31 | March 31| 55.5 1k] 9,758,213 | 1,218,539 14 |1114 618 | 6:32 
Hull Corporation, E. 8........ „ 13| 2,190 | 1835 | + 515 + 5,503 | 25 | 19 „ 31| 87,7074) 21,065,999 | 2,218,696 |100 | 9:48 80005 0 
Ilford Corporation .......... July 9 528 552 - 23 — 101 — — = = = = — — > 
Ilkeston Corporation ........ Aug. 11 151 194 — 43 — — = == — = кай oe c En ER 
Kirkcaldy Co ration eese ca , 10 240 xx 7 — — — — — == — — — — : 
Leeds Corporation „ 15| 5,85% | 5,728 | + 175 — 77 77 | March 259 262,656 | 57,239,779 | 5,773,651 {1:11 | 10-91] 3,885 = 
Leicester Corporation ........ „ 15 1.727 — — — 714 — = == = = 25 — = = 
Liverpool Oorporation........ „ 611.754 | 11,762 | + 2 411,082 | 103 101 Dec. 51,504,504 108.906, 472 {11,705,425 {1°11 | 10:34 | 6,000 | 6-88 
Liverpool Overhead Rallway. . 14 1.705 | 1,6:7 | + 5) — X 153 15, Jane 30) 79,252 | 10,466,726 986,185a | 1:82 |19:50«| 6,110 —6 
London Oounty Council ...... July 2 13.329 11,45 471,84 +26151 | 42 40 — — — — — — — = 
Lowestoft Corporation ..... Aug. 6 495 4 + 40 — = = "x. as = = M =. PS = 
Manchester Corporation..... Ж 13.593 | 11,715 | + 879 — 1511 — = 2 = ac = = = 
Nelson Corporation .......... » 13 135 100 | + 31| + 918 3 3 2 = тг = еы ad =, 
Newcastle-on-Tyne Corptn. „ 22| 34635 | 35451 | + 152 = 585 | 384 March 25g:150,334 | 33,474,122 | 3,379,119 | 108 | 1093 4,175 | 617 
Newport (Mon.) Corporation. „ 15 945 485 | + 60) + 2,016 | 15 — — — = йе Ва қ ак as 
Portemouth Corporation...... July 25| 2,492 | 2,025 |+ 465 + 3,951 | 29 29 Sept. 50 47,651 9,168,137 868,157 124 | 1317] 1, == 
Rochdale Corporation ,, 179 165 + 14 — 4 44 March 319 6,416 925,281 127,456 | 1°38 | 10:27 — 766 
Rotherham Confporation .....|Aug. 11 490 583 |— 95 — — — — — — — — — — 25 
Salford Corpor@sion .. .......| „, 4,021 | 3,817 | + 201 + 6,239 | — — — == - = um == А. 
Scarborough ETRS Co... „ 12 í 688 — — — Ji = — = = = = ze == = 
Sheffield Corporation ‚ 15 : — == = 1 551 Mar. 216,309 | 56,812,049 | 4,925,085 0 904 10-4880 7,510 | 79 
Southampton Corporation. July 28 | 1,031 | 1,109 |- 77 —_ 11 ll » 31 35,874 9,084,522 752,814 | 0:946 11-455 27700 — 
Southend-on-Sea Corporation.. Aug. 3 825 659 + 146 + 851 64 — — — = = = — == = 
Stockport Corporation ......| ,, 12 590 511 + 79 +5055! 113 — 3 к E zs! Il rese = 2 
Sunderland Corporation . ,, 14| 1,424 | 1,405 |+ 19| + 654 |1848 18-48 » 519 59,930 | 13,987,121 | 1,270,957 |103 | 11:5 | 5945 | 64 
Wallasey U. D. COC. ,, 15 927 827 | + 100 — 105 |105 „ 519 31,474 5,685, 182 654,742 | 1:30 |11°55| 5,695 | 703 
West Ham Corporation ...... „ 11 1,178 — — — 11 — — — E — e = is € 
Wolverhampton Corporation. „, 10 704 | 599 + 105 | 2 — = = ри = ud К m 
| | 
* Iucludes maintenance of anent way and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mile. 
b Per mile of single track. o Include гай and tram. d Including depreciation. 7 Including one section of horse teaction. g 1905 & Half-year's figures, 
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NOTES. 


Penetrating Rays of Radium.—Mr. F. Paschen 
deals with this subject in the Annalen der Physik, demon- 
strating that the y-rays from radium are like the B̃- rays in 
that they carry negative electricity with them. The former, 
however, are absorbed to а much smaller extent, and so 
the velocity of the y-radiation is probably greater than 
that of the B- radiation. The highest velocity hitherto 
deduced for the latter has been about one-eighteenth that 
of light, and it is, therefore, possible that the case of elec- 
trieity moving with the velocity of light may be realised in 
the y-rays. 

Another Use for the Telephone.—Our American 
contemporary Telephony describes the first long-distance 
telephone marriage that took place in New York State. 
The young pair, accompanied by a.friend, went to the 
Iroquois Hotel in Buffalo, while а rural pastor, at whose 
chureh the bride had worshipped for some years, attended, 
with his wife, at the village telephone exchange. All the 
five were placed in communication, each being supplied 
with a receiver. The clergyman, recognising the voices of 
the principals, had no hesitation in pronouncing them 
husband and wife, the friend at Buffalo and the clergy- 
man’s wife being the witnesses. Another ceremony of the 
sort was performed in Kansas State. 


London Engineering Degrees.— Now that the 
University of London has founded a degree in engineering 
(with a choice of mechanical, electrical, and civil subjects) 
without any residence or attendance qualifications, it is 
possible for the engineer, pupil, or apprentice who has not 
graduated at college to do so, as external student, by 
working during his leisure time. It also affords the students 
of colleges which are not part of any other university, the 
opportunity of obtaining a degree. "The University College 
of Nottingham has been remarkably successful at the 
degree examinations recently held. The list of successful 
external studente contained six names—no fewer than five 
being from the Nottingham college, and four of these took 
honours. The engineering laboratory equipment at Notting- 
ham University College, already very extensive, is being 
added to and brought up-to-date for the coming session. 

Automatic Shunt Regulator.—We learn from the 
Zeitschrift für Elektrotechnik that Mesars. Brown, Boveri, and 
Co. have recently patented an arrangement for autemati- 
cally regulating the voltage of a dynamo running at 
variable speed on to a battery. The dynamo is shunt 
excited, and the amount of resistance in the shunt is 
regulated by means of a small electric motor mechanically 
coupled to the switch arm. This auxiliary motor has two 
field windings in opposition—the armature in series with 
one winding is connected across the battery terminals, 
whilst the other winding is in series with the main dynamo 
and battery. With normal current on the dynamo the 
two motor windings just neutralise one another, and the 
motor armature remains at rest. If, however, the current 
changes, the motor becomes excited in one or the other 
direction, and either increases or reduces the resistance in 
the main dynamo field. In this way the charging current 
is kept constant independently of the dynamo speed. 


Good Performance by a Storage Battery.— 
The Electrical Review of New York chronicles a remarkable 
ran on the part of an electric car manufactured by the 
Rhode Island Electromobile Company, which did the 
journey from Providence to Boston and back, a distance 
of over 100 miles, on one charge. The trip from Providence 
to Rhode Island was covered in 34 hours, giving an average 
rate of 15 miles an hour. Three consecutive hills, covering 
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a distance of nearly 14 miles, were traversed in 104 minutes. 
The current rose to 65 amperes, and on the heaviest part 
of the incline to 76 amperes for about half a minute on 
each hill. 


The average demand for the hills was from 50 
to 55 amperes, the average on the level being from 22 to 


25 amperes. The battery stood at two volte per cell at the 
end of the trip, so that the current remaining would pro- 
bably have sufficed for a further 15 or 20 miles. The 
battery, composed of 42 cells, weighs 1,219]b. and the 
battery and carriage together a trifle less than 2,000lb. 


Wireless Telegraphy Act.—The Postmaster-General 


has issued an order with reference to the Wireless Tele- 
graphy Act, 1904, which states: It is provided by the 
Act that a person shall not establish any wireless telegraph 
station or instal or work any apparatus for wireless tele 
graphy in any place in the British Isles or on board any 
British ship in territorial waters abutting on the coast of 
the British Isles except under and in accordanoe with a 
license granted in that behalf by the Postmaster-General. 
Wireless telegraphy is defined by the Act to mean any 
system of communication by telegraph, as defined in the. 
Telegraph Acts, 1868 to 1904, without the aid of any wire 
connecting the points from and at which the messages or 
other communications are sent or received. Companies or 
persons requiring a license for any wireless telegraph 
station should make application to the Postmaster-General 
on or before Oct. 1, 1904. Forms of application may be 
obtained from the secretary to the General Post Office." 


New Publications.—“ Electro-Chemistry,” Part I. 


(London: Longmans and Co., 58.), by R. A. Lehfeldt. This 
is one of the series of text-books on physical chemistry edited 
by Sir Wm. Ramsay. It treats of the general theory of 
electro-chemistry, giving the relations between quantity of 
electricity and quantity of chemical action, and between 
Е.М F. and intensity of chemical action, reserving for a 
future volume the important applications of the theory to 
primary and secondary cells, electrolysis, and the solution 
of chemical problems. 
very thoroughly, and provides students with a highly 
useful treatise. 
Water Motors" (London: Simpkin, Marshall, and Co.; 
Manchester: The Technical Publishing Company ; London 
and Manchester: John Heywood ; 4s. 6d.), by C. Н Innes, 
M.A. This, the fourth edition, has been supplemented by 
descriptions of centrifugal pumps for high lifts, fans capable 
of producing considerable pressures, and other matters, and 
is profusely illustrated. 


The author discusses the subject 


“The Centrifugal Pump, Turbines, and 


Model Telephone Exchange.—It is claimed that 


the new exchange to be erected at Columbus, Ohio, for the 
Citizen's Telephone Company will be unique in several 


respects. The building is to be as impervious to fire, from 
surrounding premises as well as from the interior of the 
exchange itself, as it is possible for a structure to be. 
With this idea in view, all window framework is to be of 
metal, and all glass, except on the Third-street front, is to 
be wire glass. The fourth storey, which is to contain the 
new telephone equipment, wil have no windows at all 
except on the Third-street front, but will be lighted by 
skylighte, which are to be constructed of steel frames and 
lighted through heavy wire glass. The floors of the build- 
ing will be construeted on the Columbian fireproof system, 
which calls for the use of concrete. The entire framework 
of the building will be of steel, which is to be thoroughly 
fireproofed at every point. The partitions of the building 
will be of hollow terra-cotta tile, and the entire building 
will be equipped with the most modern appliances in the 
way of plumbing, heating, and ventilating. Brick and 
terra-cotta will be used exclusively for the exterior. The 
telephone equipment to be installed in this exchange will 
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be of the modern American type, by which operators are 
entirely dispensed with. It is expected that the exchange 
will be ready for use by December. 

Nottingham Guild of Mechanical and Electrical 
Engineers.—A large party of this guild inspected the 
Digby Collieries at Kimberley last week. Arriving at the 
New London pit about 2 p.m., the visitors first inspected 
the machinery on the pit bank, which included the winding 
engines, Guival fan, dynamo-house, and conveyors, together 
with the screening apparatus. They then descended the 
pit, which has a depth of 220 yards, and after seeing the 
electrical pumps and stables, made their way to the coal 
face in No. 6 working. The journey from the pit bottom 
to the coal face and back was about 2} miles, but the 
members were fally repaid for their trouble by the interest- 
ing features they witnessed. Upon returning to the bank 
the party were entertained to tea by the colliery officials, 
and afterwards a descent was made of the Digby pit, where 
the electrical coal-cutting machines were working. These, 
of course, were in great contrast to the more antiquated 
method seen in the New London pit. As this company 
has been using electrical coal-cutting machines with great 
success for a considerable time, the work was of much 
interest to the visitors. Upon again returning to the bank 
а vote of thanks was accorded to the colliery officials for the 
instructive and enjoyable time spent by the party. 


Engineering Standards Committee.—We have 
received from the committee reports No. 7 and 8, which 
refer to British Standard Tables of Copper Conductors 
and Thicknesses of Dielectric" and “British Standard 
Specifications for Tubular Tramway Poles" respectively. 
These documents are described as interim reporte, but it 
should be understood that they are final as far as the tables 
and specification themselves are concerned, and are ouly of 
an interim character in so far that all reporta are во regarded 
until such time as the final report, combining all specifica- 
tions of the committee, is issued. The first of these reports 
states that the accepted standards of the Cablemakers’ 
Association, the members of which rendered great assist- 
ance to the committee, were largely used as a basis for 


dielectrics. On the question of standards for conductors 


the report of the committee of 1900 and the work of 
Matthiessen were reviewed. The report in regard to tubular 
tramway poles recommends three classes of pole—light, 
medium, and heavy—the over-all length of each class to be 
51ft., and the length of the telescope joint in the sectional 
poles to be 18in. The thickness of metal in any pole is 
not to be less than {іп., and tests are prescribed for 5 per 
cent. of each class of pole a maker turns out. The com- 
mittee express the hope that the standards laid down by 
them, which embody their own views and those of repre- 
sentative makers, “ will be universally adopted by all engi- 
neers engaged in designing and installing electrical tramways 
throughout the British Empire." 

The Destruction of Harmful Insects by Elec- 
tricity.—In a recent number of the  Elektrotechuische 
Zeitschrift particulars are given of some experiments carried 
out by the Russian Technical Society of Odessa on the 
destruction of insects, larvw, and grubs on agricultural land 
by electrical means. A small dynamo was arranged ona 
wagon, drawn either by horses or by a petrol motor, and 
was driven by spur gearing from the wagon axle. Its 
terminals were connected through a Wehnelt interrupter 
to a sparking coil. The high-tension secondary of this 
coil had its negative terminal connected to earth through 
the wagon, and its positive terminal to a number of metal 
brushes fixed under the back part of the wagon and 
arranged to be vertically adjustable. A broad body of 
sparks was in this way made to pass from the brushes to 


earth, and killed any insects lying on the surface. It was 
observed that in the case of certain classes of insects—¢.7., 
beetles—the high-tension current acted on the nerve system 
first and disabled single limbs. In the case of grubs an elec- 
trolytic dispersion of the fluids seemed to take place simul- 
taneously. Insects which were not killed instantly, but could 
still move one or more limbs after the passage of the wagon, 
died in a short time from the after effects. It is proposed 
to drive the wagon immediately behind the plough, as the 
turning up of the earth naturally exposes countless insects 
and larve. The practical value of the apparatus is hardly 
established yet, but the experiments are to be continued in 
the spring with а view to exterminating the turnip-fly 
found so plentifully all over Russia. The fight with these 
insecte &bsorbed over 4,000,000 marks in the year 1901-2 
in the Government of Kiev alone, and in South Russia an 
annual expenditure of from 10 to 20 marks per hectare is 
made for the same purpose. These figures show that the 
apparatus, which only costs about 5,000 marks, would soon 
pay for itself should it prove effective in practice. 


The “Telagirl” System.—Our American contem- 
porary, Telephony, describes a new business enterprise 
which has been inaugurated in Cleveland, Ohio, and 
which opens up an entirely new field for the develop- 
ment of the telephone industry as applied to everyday 
business affairs. The system is called the Telagirl,” 
and it consists of a plan by which business men may 
dictate their correspondence to a stenographer in a 
central office, the work being promptly executed and 
returned to the office of the subscriber. Private telephones 
are installed at the desk of each subscriber without 
expense, and enough stenographers are employed to take 
care of his work at any time he may call. The steno- 
grapher takes his dictation either by notes or on the type. 
writer as preferred, using his personal stationery, which is 
kept on files, The finished work ie then enclosed, without 
folding, in a large envelope, sealed, and delivered by 
expeditious messenger service. The monthly statementa 
rendered to clients of the company are of particular value, 
as they are itemised in every detail, thus forming a valuable 
referenoe index of correspondence to the business man. 
Complete privacy is secured, each stenographer having a 
small room of her own so that messages can be repeated 
back to the client without being overheard by others. In 
addition, a business man who has no one to leave in the 
office may have his telephone connected up with the 
“ Telagirl " office when he steps out, inform the girls when 
he will be back, and leave instructions for anyone who шау 
call him up. In that way all enquiries will be answered, 
and the new concern will take the place of an “ office girl.” 
Arrangements will also be made to take care of business 
at night, on Sunday, and at other odd times when employés 
of all offices are out. Graphophones will also be installed 
in the offices of those who desire them, and records of 
dictations will be called for by messenger. The charges 
wil be moderate, and it is probable that the service will 
be broadened from time to time to take in other branches. 


Live-Rail Dangers.—The Board of Trade has issued 
reports upon three fatalities resulting from contaet with 
live rails. In one case, investigated by Major Druitt, a 
man named Patrick Flood was killed by contact with a live 
rail while trespassing on the Lancashire and Yorkshire 
Railway at Formby, where there are railings 4ft. to Oft. 
high. The shock appears to have been accentuated in his 
case by the fact that his boots were almost worn out, so 
that he stepped on to the rail practically barefooted ; and 
as it had been raining just previously all the conditions 
were conducive to a severe shock. Another trespasser 
who accompanied him survived the shock, There were 
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warnings at all level crossings and at places where people 
might be liable to trespass, such as alongside golf courses. 
Major Druitt, in exonerating the company, states, As far 
as experience goes at present, it does not appear necessary 
- to provide boarding for the live rail for the whole 
length of the line in order to protect the men employed in 
working thetraffic, repairing the line, etc., or the passengers.” 
The other two cases were investigated by Lieut.-Colonel 
von Donop, who reports in the case of Joseph Innes, a 
porter who was killed at Manors Station on the North- 
Eastern Railway, that where the body was found the rail 
was not protected, and he suggests that a guarding should 
be provided to all live rails where they pass through a 
station, as is done on the North-Eastern main line. The 
company is now taking precautions which Colonel Donop 
considers satisfactory. In the third case a lad climbed a 
5ft. wall near. St. Peter's Station on the North-Eastern 
Railway, and his bare feet came in contact with a live rail. 
Colonel von Donop is not prepared, at the present time at 
all events, to recommend the Board of Trade to call upon 
railway companies to guard their live rails continuously, 
but as the spot where this &ccidgnt occurred is опе at which 
trespass appears to have been common for some time past, 
he considers that some steps should be taken by the com- 
pany to prevent access being so easily gained to the 
lines at that and any similar places. He also reoom- 
mends that the guarding of the live rails be con- 
tinued throughout the whole length of St. Peter’s 
Station. Mr. A. P. Trotter, electrical adviser to the 
Board of Trade, concurs with these three reports. It 
will thus be seen that the company emerges acathless in 
the first instance, and practically so in the third, both 
accidents being, in fact, due to trespass; but in the second 
case the report attaches a certain degree of responsibility 
to the company. On the question of guarding the whole 
length of live rail, both inspectors, contrary to the opinion 
recently expressed by Dr. J. A. Fleming, consider that 
such a step is not necessary, though it is not without 
significance that this view is qualified by the words “at 
present.” Apropos of live-wire dangers, an international 
congress is to be held at Paris in June of next year, under 
the auspices of the Association des Industriels de France 
Contre les Accidente du Travail, for the purpose of inves- 
tigating apparatus for ensuring the greater safety of work- 
men employed on high-tension conductors. The device 
will be expected to indicate safely and plainly whether a 
conductor is alive or not. It must be applicable to direct 
and alternating currents of all voltages, and incapable of 
doing damage to itself, the conductor, or distribution system. 
A prize of £250 will be awarded to the exhibitor whose 
apparatus best satisfies the conditions, the system remaining 
the property of the inventor. 


Electrical Progress in Canada.—The returns 
lately compiled by Mr. George Johnson, Dominion 
statistician, illustrate the advance in electricity made by 
our great Transatlantic colony. At the end of last year 
there were 647 miles of electrical street railways, of which 
455 miles were single track and 192 miles double track. 
The aggregate mileage at the end of 1900 was 555 miles, 
so that the last three years have witnessed an increase of 
some 16 to 17 per cent. The distance run last year 
totalled 39,721,153 miles, against 36,711,130 in 1902, 
and 34,547,975 in 1901, the passengera numbering 
167,703,958, 145,609,993, and 132,885,258 respectively. 
The paid-up capital stood approximately at £6,000,000 
last year, £5,200,000 in 1902, and £5,000,000 in 
1901, the gross earnings for those years being £1,620,275, 
$1,150,597, and 1,309,097, against gross expendi- 
ture of £1,045,579, £863,435, and £770,684 respec- 


І 
tively. Ап analysis of the electric lighting returns shows 


that at the ond of June last year the Dominion had 14,780 
arc lights and 1,212,861 incandescent lights in use, which 
shows an increase in the aggregate of over 21 per cent. in 
12 months. Since 1898 there has been an increase of 
42 per cent. in the number of arc lights and 161 per cent. 
in incandescent lights. The chief user of electric light is 
the Province of Ontario, which has considerably more than 
half the total of arc lights and 47 per cent. of the incan- 
descent lights. Thirty-four municipalities in the province 
supply themselves with electric lighting. Quebec stands 
second, but it is a long way behind Ontario, though during 
the period referred to it has shown a greater proportionate 
increase. In point of actual percentage of increase, how- 
ever, British Columbia is at the head of the list, ite 
increase of arc lights by 377 representing an increase 
of 82 per cent, and the increase of incandescent 
lights by 74,297 signifying an increase of 257 per cent. 
There were 524 electric lighting plants in the Dominion at 
the date of the retarns, of which Ontario has no less than 
203, Quebec being credited with 53. Statistica are given 
in regard to the manufacture of electrical appliances and 
supplies in establishment having five hands and over. 
From these it appears that during the decade 1891-1901 
the invested capital of £350,000 at the former date increased 
by 246 per cent., the number of employés by 346 per cent., 
the wages by 434 per cent., and the output, which in 1891 was 
represented by finished products to the value of some 
£165,000, increased by 278 per cent. In addition to this, 
the smaller works, for which no comparative tables are 
available, have also made great strides, as far as can be 
ascertained. It is noteworthy that in the Canadian census 
for 1881 there is no mention of eleotrical industries. 
In the matter of telegraphy, Canada has 56,780 miles of 
line and 96,728 miles of wire. The messages dispatched 
during 1903 numbered 5,513,800, representing rather over 
a message per head of population. The decade 1893-1903 
saw great telephonic progress. At the former date the 
Dominion had 44,000 miles of wire and 33,500 instrumente, 
the messages sent during that year numbering 72,500,000. 
In 1903 the instruments had increased to 81,500 and the 
messages to 253,970,000, an increase of 144 per cent. in 
instruments and 250 per cent. in messages. On the popula- 
tion shown by the last census the Dominion has one instru- 
ment to every 65 persons. In electrical developments 
generally Ontario is the leading province, with Quebec a 
fairly promising second. The imports of electrical appliances 
and supplies during tho last two years show heavy increases. 
The Dominion statistician concludes his report with a highly 
optimistic prediction for the development of electricity in 
all its Protean forms. 


London's Telephone Service.—Some interesting 
information on the Post Office telephone arrangemente in 
London is contained in the report of the Postmaster- 
General, issued last week. It states that two telephone 
circuits have been provided between London aud Brussels, 
and are working in a satisfactory manner. The service 
between England and France, which is only limited by the 
electrical eonditions, will be extended as they are improved. 
Experiments have been conducted during the year with a 
view to the establishment of telephonic communication 
between London and Holland. The results were such as 
to show that it is not at present practicable to construct at 
reasonable cost a cable which would enable direct tele- 
phonic communication to be established and maintained 
satisfactorily. The number of telephones in connection 
with the Post Office London telephone system increased 
during the year from 9,122 to 15,632; and additional sub. 
scribers are being connected at the rate of from 100 to 200 a 
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week. Three new exchanges have been opened during the 
year. The accommodation at the central exchange will be 
nearly exhausted in the course of the financial year 1904-5 ; 
and the construction of a second exchange with a maximum 
capacity of 18,000 lines is in progress. The working of 
the trunk system has been materially improved by the 
modifications introduced in the new switchboard. The 
length of the underground pipes laid in the London area 
on March 31 last was 1,146 miles, and cables containing 
125,717 miles of wire have been provided, including 32,248 
miles provided for the use of the National Telephone Com- 
pany on rental terms. Owing to the great extent of the 
London exchange area, and the number of its local exchanges, 
the proportion of junction lines required is probably greater 
than in any other local exchange system in the world. 
The average cost of construction has increased since the last 
report from £18. 118. 4d. per mile of double wire to 
£18. 16s. 10d. Including the cost of installation of tele- 
phone instruments and of exchange apparatus, the total 
cost of each subscriber's line has increased from £38 бв. 4d. 
to £41. 9s. 8d. This does not include the cost of the spare 
wires which are necessary for the maintenance of an 
exchange system in an efficient state. The account of 
receipte and expenditure shows a balance of £33,515 
available for meeting the charge for interest on capital and 
for making provision for depreciation of plant. The capital 
. expenditure to March 31 last was £1,514,300. It must, 
however, be remembered that a large part of the plant 
which has been constructed has not yet been brought into 
use, and is earning no revenue. 


British Association.—The ceremony of conferring 
honorary degrees of the University of Cambridge upon 
some of the distinguished members of the British Associa- 
tion was performed on Monday afternoon with the customary 
formalities. The senate house was well filled with the 
friends of the candidates, and there was a good attendance 
of Doctors and Masters of Arts. Mr. Balfour, who was 
arrayed in scarlet, was received with loud applause. 
Sixteen members were admitted as Doctors in Science and 
one to the degree of Doctor in Letters. They were intro- 
duced by Dr. Sandys, the public orator, separately in a 
Latin address, enumerating, in concise and felicitous terms, 
the claims of each to recognition as an honorary graduate 
of the university. The following are brief references to 
some of the members selected for distinction, whom we 
have much pleasure in congratulating upon their well- 
merited recognition: Prof. Henri Becquerel, professor of 
physics in the Ecole Polytechnique, Paris, was welcomed 
as a distinguished member of the French Academy of 
Science, special reference being made to his remarkable 
discovery of the radioactivity of uranium. To recapitulate 
the achievements of Sir Wm. Ramsay and Sir Norman 
Lockyer would be to undertake a superfluous labour. 
Major P. A. MacMahon, late of the Royal Artillery, and 
formerly professor of physics at the Ordnance College, 
Woolwich, was one of the general secretaries of the British 
Association, and has published many works on mathematics. 
Prof. Arthur Schuster, professor of physics in the Victoria 
University of Manchester, worked at Cambridge with 
Clerk-Maxwell and Lord Rayleigh. Prof. Vito Volterra 
is one of the foremost mathematicians in Italy, and has 
composed works on the laws of light and theoretical 
dynamics. Sir David Gill will be remembered for his 
efforts in the cause of astronomy. The historic city of 
Heidelberg was doubly honoured in the persons of Profs. 
Bruehl and Albrecht Kossel, both distinguished in chemical 
8:ience; and another representative from across the Channel 
was Prof. Paul von Groth, professor of mineralogy in t^e 
University of Munich, who has і contributed more than 
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any other Continental scientist to the general adoption of 
the crystallographic notation first proposed by Prof. Miller, 
of Cambridge. He founded, and has edited for 25 years, 
a journal on mineralogy and crystallography. We take 
this opportunity of stating that the association has accepted 
the invitation of the Corporation of York to hold its 1906 
meeting in that city. It will be remembered that the first 
meeting of the committee was held in York. Again, the 
fiftieth anniversary of the founding of the association was 
marked by another meeting in York, and we gather that 
the mayor, in presenting the invitation to the committee, 
expressed the hope that the centenary also will be held in 
the Northern city. 

Edison and the U.S. Patent Office.—The United 
States Assistant Commissioner of Patents has given his 
decision with respect to the charges brought by Mr. Thoe. 
A. Edison against two officials of the Patent Office. The 
accusations had reference to the patent No. 738,110, 
granted on Sept. 1, 1903, to Mr. E. W. Jungner, and Mr. 
Edison alleged: (1) That the examiners allowed the 
Jungner patent to issue when tbey knew, or should have 
known, that such issue ‘was fraudulent; (2) that the 
examiners allowed the said pitent to issue containing 
claims which they knew were unpatentable, and which, in 
fact, they had declared to be unpatentable, and which 
Jungner himself admitted were unpatentable; and (3) the 
examiners granted the said patent for an inoperative inven- 
tion, which fact had been previously brought directly to 
their attention and acknowledged by them.” The matter 
was referred by the Secretary of the Interior to the 
Commiesioners of Patents, who held that the charges 
did not merit an enquiry. Mr. Edison appealed to 
President Roosevelt, who ordered a full investigation 
into the case. The case presented on behalf of the com- 
plainant was that Jungner based his claim on an application 
for a patent filed in the spring'of 1899; that he tried two 
years afterwards by amendment to include certain chemical 
and mechanical features; that this was refused by the 
Patent Office on the ground that the amendments embodied 
new matter; and that in June, 1902, Jungner filed an 
application for a patent which was represented as being а 
division of his original application of 1899, but that this 
divisional application contained the same features of “ new 
matter” as those which he had been unable to embody in 
his original patent by way of amendment. In his report on 
the case the assistant commissioner finds that the dis 
closure in the patent is a different invention from that 
originally disclosed by him in his parent application, and, 
therefore, there ia no basis in the original disclosure for the 
disclosure of his patent, and that, therefore, the examiners 
erred in allowing the patent as a division of the earlier 
application, as the patent is not, in fact, a division, for the 
reason that it not only contains new descriptive matter 
relating to its mechanical structure, but the invention dis- 
closed is so changed as to be, in fact, a different invention 
from those originally disclosed in the earlier application ; 
and that the patent, therefore, as to this new matter is 
effective only as to its new filing date." Judicial phraseology 
on the other side of the Atlantic appeara to be not less 
involved than that associated with our own tribunals, but 
the practical effect of the finding is that the examiners 
erred in their judgment, though there was no evidence 
whatever to support the suggestion of mala fides. 

Telephonic Progress in Japan.—The progress of 
the Japanese in regard to telephony is illustrated by the 
following report, recently issued by the United States 
Consul-General at Yokohama. Telephones were intro- 
duced into Japan in 1877, but those then in use were 
principally short-distance telephones, and they did not form 
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an important factor in business even in the large cities. 
At that time the telephone business was left to private 
enterprise, but later it was undertaken by the Government 
in connection with the telegraph, and it has since been 
under the control of the department of communications. 
The Government assumed the business during the fiscal 
year of 1890-91, and at June 30, 1891, there were two tele- 
phone exchange offices and 16 telephone call offices open 
to the public ; the length of the lines was 122 miles ; length 
of wires, 808 miles; number of subscribers, 545; and the 
number of messages which had been sent was approxi- 
mately 264,988. For some years the increase was slow, 
but gradually the service became better appreciated, and 
at June 30, 1902, the number of exchange offices was 25 
and the number of call offices 179, making 204 public 
offices, which during the next year increased to 318. At 
the latter date the length of the lines was 2,540 miles, 
the length of wires 105,770 miles, and the number of 
messages sent during the year was about '111,597,714. 
The number of subscribers at the end of 1902 was 24,887. 
In Tokio the ratio of the subscribers to the population is as 
1 to 139, but in some cities it is much greater, being as 
1 to 48 in Otaru. The telephone has now become so 
popular that the Government is not able to instal the 
instruments and connect the wires rapidly enough to keep 
pace with the demand, and in consequence the number of 
unconnected subscribers at the end of 1895 was 4,000, 
and six years later this had increased to more than 
22,000. In 1902 the value of telephones imported was 
97,022 8 2dol., of which more than half came from the 
United States; France, Belgium, and Germany ranking 
next in the order named. There has also been a con- 
stantly increasing excess of receipts over disbursements, 
and the profits received by the Government from tele- 
phones in 1901 amounted to 315,945dol. When the 
Government first took charge of the work naked overhead 
copper wires were used, but several changes have since 
been made to suit varying conditions. Underground cables 
are used on trunk lines in Tokio, Kyota, Osaka, Yokohama, 
Kobe, and Nagoya. Both iron and earthenware conduits 
have been tried, McRoy conduits having been imported 
from America to some extent. There are also some lead. 
eovered underground cables, containing from 200 to 400 
centres. Where the overhead wires still exist, they may 
be naked, as in most suburban lines; coated with zinc, as 
in districts where heavy snowstorms occur; or protected 
by rubber in places traversed by many electric wires. In 
some instances the same wires are utilised for both tele- 
graph and telephone service. The circuite are on the 
duplex telephone system. Several types of instruments 
have been imported, and at present subscribers are furnished 
with either the solid-back or the Derville. The solid-back is 
usually provided for public offices and automatic call offices. 
Leclanché and Fuller batteries have been adopted, and the 
No. 12 arrester made by the Western Electric Company 
has superseded the Hibberd fuse apparatus. 


Electricity in New Zealand — The enterprise under- 
taken by the Waipori Falls Electric Power Company, 
Limited, is the subject of an article in the New Zealand 
Mining, Engineering, and Building Journal. The company 
is constructing a power station at the Waipori Falls, with 
а transmission to Dunedin of 29 miles. The Waipori Falls 
consist of the whole volume of the Waipori River, the 
minimum flow of which has been found to be 80 sluice heads 
of water (4,800 cubic feet per minute). By means of dams 
this flow could be increased 50 per cent. The weir divert- 
ing the river into the flume is 75ft. long at Cust, 14ft. in 
height, and constructed on the rock-filled crib principle. 
The intake is in the form of a tunnel 25ft long, through а 


projecting spur of rock, the latter also giving an excellent 


key for the weir. The tunnel is 8ft. wide at invert, and 
the flume is 6ft. wide in the clear, built into the outlet end. 
The whole length of the aqueduct will consist of fluming, 
except when it passes through the tunnels. The flume reste 
upon a bench 10ft. wide, and 70 per cent. of the benching is 
in solid rock. When the flume passes gullies it is carried over 
on masonry piers. The flume has a uniform gradient of 
8ft. per mile, and from experimente has been found to carry 
117 sluice heads of water when running full, with a surface 
velocity of 7ft. per second. As only 80 heads are caleulated 
on, a very safe free-board has been allowed. There is a 
space of 6in. between the top board and the transoms to 
enable an extra board to be put on when it becomes neces- 
sary to run 120 sluice heads in the flume. The total 
length of the aqueduct from intake to penstock is 1 mile 
67 chains. The tunnels are six in number, ranging from 
75ft. to 290ft. in length, and are through solid rock. The 
tunnels are somewhat larger than the flume in order to 
avoid lining. This timber is obtained from the company's 
own sawmill, which is driven by a Pelton water-wheel 
developing 25 h.p. The penstock is being constructed on 
solid rock foundations, and will be of concrete and masonry 
construction, 15ft. in depth. From the penstock two lines 
of pipes, 1,825ft. in length, will convey the water to the 
Pelton wheels. They will be equipped with all necessary 
air valves and air receivers, according to latest practice, 
At frequent intervals the pipes will be set on concrete 
saddles, and the whole will be covered, protecting them 
from sudden changes of temperature. The lower end of 
the pipe lines will be cemented into a rock tunnel 
through a spur which projeots just above the power- 
house site. The hydrostatic head is 673ft., and as each 
pipe line will carry four sluice heads of water, the hydraulic 
head has been calculated as 665ft. Provision is being 
made for a third pipe line, to meet all increase of power 
demanded as the full volume of the company’s resources 
are brought into requisition. Each pipe line will work 
two double-disc Pelton type wheels—that is, 20 sluice 
heads for each unit, passing through two deflecting nozzles, 
which will be regulated by Lombard type Q governors, 
electrically controlled from the switchboard. Each wheel 
will be mounted on opposite ends of the shaft of a 1,000-kw. 
generator, which will deliver at the power-house 1,333 h.p., 
and as 80 sluice heads will provide power for four unite, the 
total power delivered in the power-house will be 4,000 kw., 
or 5,532 h p. The power-house will be erected on a natural 
river flat at the foot of the pipe lines, well above flood 
level, and on a rock foundation. The structure has been 
designed for erection in reinforced concrete, and will be 
fireproof. The machinery in the power-house will consist of 
Pelton wheels, generators, exciters, step-up transformers, 
switching and measuring instruments, and all necessary 
accessories. From the power-house the electrical energy will 
be transmitted to the sub-station near Dunedin. A probable 
feature of the transmission line will be the use of towers 
in place of the usual pole. A simple tower 60ft. in height 
has been erected in the Dunedin railway station yard, and 
is a model of lightness, strength, and durability. The 
sub-station will contain the necessary plant for step-down 
transformers, and necessary apparatus for the control and 
measurement of the current in connection with the 
important work of distribution, which will take place 
from this point. The efficiencies of the various machinery 
and apparatus have been guaranteed as follows: pipe line, 
98:5 per cent.; Pelton wheels at full load, 80 per cent. ; 
generators, 95 per cent.; step-up transformers, 97 per cent. ; 
transmission line, 94 per cent.; step-down transformers, 
98 per cent. From this it is calculated that some 
4,100 e. b. p. will be available for distribution in Dunedin, 
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ELECTRICITY FROM WATER POWER.* 
BY A. A. CAMPBELL SWINTON. 


It should be gratifying to our national pride to know 
that probably the very earliest example of the production 
of electricity by means of water power on a practical scale, 
and its transmission to a distance, ти the installation put 
up for the purpose of lighting at Cragside, Northumber- 
land, by the late Lord Armstrong in the year 1882. This 


plant, which was still in daily use in 1884, when the author 


saw it in operation, consisted of a Siemens continuous-current 
dynamo, which was driven by means of a belt off an 8-h p. 
water-turbine operating with a fall of 30ft., the electricity, 
which was delivered at 90 volts pressure, being carried by 
bare overhead wires attached to porcelain insulators on 


les to the house, about a mile distant. It is an interesting 


act that when the installation was first put to work it was 
designed to operate with only а single wire, connection 
being made to the hydraulic power pipes at the one end 


and to the ordinary household water-pipes at the other, the 


earth being expected to form а sufficient return in the 


manner employed in telegraphy. This plan, which was 


adopted on the advice of the late Sir William Siemens, was 
found to be quite ineffective, as, owing to the low voltage 
employed se the exceedingly rocky nature of the ground, 
no useful amount of electricity could be transmitted, until 
the earth return was done away with and а second metallic 
conduetor substituted. 

Though this 22-year-old English example of electricity 
developed by water power aad transmitted to a distance 
was, as already mentioned, probably the first such installa. 
tion in existence in the world, the great development of 
such installations has, up to recently, taken place almost 
exclusively abroad. No doubt, up and down this country 
а very considerable number of small electric plante operated 
by water power have been put up for private house lighting 
and such like purposes, and there are even towns—such as, 
for instance, Salisbury and Keswick—where water power 


has for long been employed to assist steam power for elec- 
trical production for public and private lighting, the water 


power being in these ae found of great value js the 
purpose more especially of maintaining the supply durin 
the periods of шшш load. A few 1 8 
will, however, probably cover the whole of the plants of 
this character at present running in Great Britain, which is 
an altogether insignificant amount compared with the much 
larger corresponding figures for the continents of Europe, 
America, and other countries. 


. To obtain accurate statistics as to the amount of water 


horae-power at present employed for electrical production 
throughout the whole world is a very difficult matter, as in 
many countries no figures are available, while in others such 
as are obtainable are not up-to-date. 
_ The following table, giving an aggregate horse-power of 
nearly one and a half millions, comprises all the hydraulic 
electricity works of which the author has been able to obtain 
particulars. He has, however, no doubt that there must be 
many others in existence to which he has not been able to 
find any reference ; while again, in the case of а number of 
the installations which have been included, the horse-power 
now employed is greater than that in use at the time that 
the statistics were made out. | 
WATER-PoWER ELECTRICITY INSTALLATIONS. 


Horse-power. 

United States of America ......................................... 527,467 
/// ⁰ ³ qꝛↄ ураа наке Тие 228 225 
p . E И 18, 470 
c ыа ка Нан ĩͤ ыны " 1,200 
ß . centu a DI Pius PUR edes 800 
Тарай TR 5,450 
ö ⁵½òö!:½½ 8 135,502 

urn ME 61, 

hr а оока аан аР ав 81,077 
FEI ðV]i]B ð 16,000 
Spo MN Hm 71,000 
pir wee 10,000 
Taly te er 210 0CO 
Ill 8 7, 050 
enk f m НРО аа Кашы = 2 160 
Great Britain ᷣͤ v ны Ы 11,9.6 
Total borse- Power UU i 1,483 330 


* Paper read before the British Association at Czmbridge, 


P 


It, therefore, seems reasonable to suppose that the total 
amount of water power actually used for electrical pro- 
duction throughout the world at the present time muat 
exceed 2,000,000 h. p., which is about double the total 
steam power at present devoted in Great Britain and 
Ireland to the same purpose. 

It is interesting to calculate what would be the amount 
of coal required to produce this large amount of horse- 
power were it generated by steam-engines in the ordinary 
way. In other words, what is the saving of coal that the 
adoption of this amount of hydraulic power entails. Many 
of the hydraulic plants, particularly those which are used 
for chemical processes, operate at full power continuously 
night and day, but others work for shorter hours. 
Assuming, however, that the whole 2,000,000 hp. 
is in use for 12 hours per diem—in other words, 
is employed on the average with what engineers call a 
50 per cent. load factor—and assuming, as is reasonable, 
that were the energy produced by means of coal, at least 
ölb. of this fuel would be required on the average per 
horse-power hour, we get 5:86 tons of coal per horse-power 
year, or 11,720,000 tons of coal saved annually on account 


of the two million water horse-power utilised. Though 


this may appear a large figure, it amounta to less than 
2 per cent. on the total output of coal in tbe world, whicb, 
on the average of the last five yeare, was 652,000,000 tons 
per annum. Assuming, however, an average cost of coal 
of 108. per ton, this 11,720,000 tons represents £5,860,000 
yearly, an amount which it would take over £100,000,000 
of capital earning 5 per cent. per annum to provide. 

Apart from mere magnitude, many of the more recent 
examples of hydro-electric engineering abroad, especially 


in America, are interesting by reason of the enormous 


distances over which the electric energy is being economi- 
cally transmitted, and the very high electric pressures that 
in numerous cases are being successfully employed. 

The longest distance over which transmission has ao far 
been commercially effected is probably the 232 miles of 
line belonging to the California Gas and Electric Corpora- 
tion, which stretches from the de Sabla power-house, vid 
Cordelia, to the town of Sausalito, which is situated on the 
opposite side of the Golden Gate Straits from the city of 
San Francisco. What this transmission means will be 
realised when it is stated that the distance covered is 
about equal to that which separates Cambridge from 
Neweastle-on-Tyne. The same Californian company also 
owns the Colegate and Oakland transmission line, which 
runs 142 miles from the Colegate power-house, where 
14,000 h.p. is developed from a head of water of 702ft. 

Another very long line is that which reaches from the 
electric power-house vid Stockton and Mission San José to 
San Francisco, a distance of 147 miles, over which 10,000 h. p. 
is being delivered regularly. This line belongs to the 
Standard Electric Company, who have 217 miles of power 
line, with a capacity of 27,000 h. p. in operation: The 
voltages employed, as is to be expected having regard to 
the distances covered, are very high, ranging from 55,000 
to 67,000 volts, 60,000 volts being apparently the standard 
figure for many recent installations, of which the following 
are some examples : 


PLANTS RECENTLY INSTALLED BY THE STANLEY ELECTRIC MANU- 
FACTURING OOMPANY, PITTSFIELD, MASSACHUSETTS. 


P mission Head of 
H.P. mission о 
Name. capacity. Voltage. distance. water. 

Miles. 
Quansjuato Power and Electric 

Company, Mexico 8,000 ... 60,000... 101... 300ft. 
Washington Water Power Com- 

pany. Spokane .. . 12,000 ... 60,000 ... 110...  68ft. 
Kern River Power Company, 

Los Angeles, California 16,000 ... 67,500 . . 110... — 
Pierce Company ............. 26,000 . . 55,000 ... 40... — 
Mexican Light and Power Com- 

pany, Мехісо..................... — . 60,000... 110... 1, 500ft. 
Winnipeg General Power Com- 

pany .............. N 10,000 ... 60,000... 60... 40. 
Canadian Niagara Power Com- 

DY 155 Pm — . 60,000... 95... — 
Electric Development Company 
of "Ontario ð RE ES — . 60,000 ... 93 — 


Chesney, chief engineer of the Stanley Electric Manufac- 
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turing Company, who have recently installed these and 
numerous other similar plants. 

Mention should also be made of the 50,000-h.p. and the 
125,000-h.p. planta for the Canadian Niagara Power 
Company and the Electrical Power Company of Ontario, 
contracted for by the Canadian General Electric Company, 
both of which will employ pressures ranging up to 60,000 
volts ; while to pass to another quarter of the globe, the 
Cauvery Falls electric power scheme in India has now been 
at work for over two years, and transmits 5,000 h. p. to the 
Mysore gold mines, a distance of 92 miles, using а pressure 
of 35,000 volts. 

Turning now to the British Isles, the only large-scale 
plant for the production of electricity by water power at 
present in operation in this country is the well-known 
installation of the British Aluminium Company at Foyers. 
This installation, which was originally designed by the late 
Mr. Birch and carried out by Mr. W. Vaux Graham, has 
been at work ever since the year 1896, and the whole of 
the power is employed for electrochemical pu on the 
spot. A small percentage of the power is utilised for the 
production of calcium carbide, but the bulk is, and in the 
near future the whole of the power will be, used for making 
aluminium. At present the horse-power of the plant 
is 7,000 h. p., but plant for а further 2,000 h. p. is at the 
present moment being installed, and will be working in 
about а month's time. 

The water is derived from the River Foyers, which has a 
catchment area of upwards of 100 square miles. Storage 
is effected by means of two lakes, which have been joined 
together by the raising of dams and embankmente, the 
result being a continuous lake of about 54 miles long by 
about half a mile in width. The storage thus obtained is 
` sufficient to run the entire plant continuously day and 
night for about 50 days. 

rom the River Foyers the water is first passed through 
a tunnel 84ft. in diameter, cut through the solid rock, to 
the penstock chamber, from which the water is delivered 
by separate cast-iron pipes to the turbines, which are 
installed on the shore of Loch Ness, and into which the 
water is finally discharged, the available head of water 
being 350ft. 

The British Aluminium Company have obtained parlia- 
mentary powers for a further large water-power installation 
on Loch Leven. It is their intention to commence imme- 
diately the development of this scheme, which is capable of 
giving 17,000 horee-power. The reservoir is artificial, 
and will contain about 150 days’ storage of the full power, 
the head of water at the turbines being 964ft. It ів 
anticipated that the whole of this power will also be taken 
up in the manufacture of aluminium on the spot, no distant 
transmission being. at present, at any rate, contemplated. 

Another interesting water-power scheme of considerable 
dimensions is at the present moment beiog developed in 
Wales by the North Wales Electric Power Company, who 
have obtained parliamentary powers for this purpose. 
Their first installation is at present being erected under 
the superintendence of Messrs. Harper Bros., the company’s 
engineers, and derives its power from Lake Llydaw, on 
Snowdon. This lake, into which runs the water from Lake 
Glaslyn, is about 13 miles in length and about a quarter to 
half a mile in width. Its area is 5} million square feet, 
and it derives its water from а catchment area of about 
1} square miles, including the summit of Snowdon. Being 
in the track of the Atlantic depressions, this area has one 
of the heaviest rainfalls in Europe, amounting on the 
average to 180in. per annum. Їп 1903 it reached the 
phenomenal figure of 250in. The prevailing winds are 
from the sea, and the atmospheric moisture is driven up 
the sloping side of the mountain, and on being condensed 
at the summit is discharged in the form of rain or snow on 
the eastern side over Lakes Glaslyn and Llydaw. The fall 
of the year gives the wettest months, and it happens that 
the quantity running from the lakes in spring is averaged 
up by the snow melting on the sheltered eastern side. 

By means of a dam about 100ft. in length, the level of 
the lake is to be raised 20ft. The water will be drawn 
from the lake by means of a tunnel 600ft. in length at a 
point 30ft. below the present level, or 50!%. below the level 
when the dams are completed, with the result that there 
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will be sufficient storage for meeting a 90 days’ drought. 
The total fall utilised will be about 1,150ft., and the total 
horse-power available, on the basis of a nine hours’ working 
day, is calculated at 8,200. The first installation consiste 
of two steel pipe lines and four 1,000-kw. sete, each con- 
sisting of a double tangential waterwheel coupled to a 
three-phase alternator giving 11,000 volts at 40 periods 
per second. 

The company will develop the full horse-power of Lake 
Llydaw before proceeding further, but they have also 
acquired a further water power at Llyn Eigiao, in the 
Conway Valley, where a fall of 800. is obtainable, and 
where it is calculated there will be арй twice as much 
horse-power available as there is at Ll ydaw. 

One of the first objects of the North Wales Electric 
Power Company, as soon as their installation is completed, 
wil be to supply energy for the working of certain light 
railways which they control in the district. It is, however, 
in addition, intended to supply electric energy throughout 
a large area, comprising the whole of the counties of 

on, Merioneth, and Anglesea, and also a portion of 
the county of Denbigh. 

Three-phase currents are to be used, and the transmis- 
sion lines will be of bare copper wires, `5241п. in diameter, 
carried on insulators trian ly placed on wooden polee. 
А large proportion of the transmission lines will be carried 
along the track of the above-mentioned light railways. 
Lines are to be laid to the principal slate quarry districts 
of Nantlle, Llanberis, Penrhyn, and Festiniog, where a con- 
siderable demand for power existe. The distances from 
the power station to these places range from six to twelve 


es. 

The latest water-power electric scheme in the United 
Kingdomis that of the Scotch Water-Power Syndicate, who 
have by agreement obtained from Lord Breadalbaue and 
the trustees of the Colquhoun estate of Luss important 
water-power concessions. These agreements have been 
negotiated by Mr. E. Ristori, who, it may be mentioned, 
was one of the original founders of the Falls of Foyers 
installation, while the engineering and electrical details 
have been worked out by Mr. William Vaux Graham and 
the author. 

The first power that it is proposed to develop is one 
connected with Loch Sloy, which is situated some five 
miles north of Tarbet, on the side of Ben Vorlich, 
between Loch Long and Loch Lomond. Loch Sloy, which 
is situated some 757ft. above Loch Lomond, which, in 
turn, is some 26ft. above the sea-level, ia fed from a catch- 
ment area of about 3,801 acres, which includes one side of 
Ben Vorlich, which, with ita 3,092ft., is one of the highest 
mountains in Scotland. The district has the vey heavy 
rainfall of some 74in. per annum, of which it is caloulated 
that 60in. will be collectable. 

A dam will be constructed at the eastern end of the 
loch, which will raise the height of the latter by some 
60ft. This will impound some 240 million cubic feet of 
water, capable, with a calculated net fall of 700ft. to Loch 
Lomond, of maintaining some 6,000 e.h.p on a 25 per cent. 
load factor for the maximum possible periods of drought, 
which are calculated at 100 days. 

From the loch the water will be taken in the first instance 
along an open conduit 3,650 yards in length, which will 
follow the contour line round Ben Vorlicb till a point is 
reached almost immediately above the position where the 
power-house will be constructed on the shore of Loch 
Lomond at a spot called Inveruglas. From the end of 
this conduit to the power-house the water will be coveyed 
in steel pipes, the length of the pipe line being about 600 
yards and the height of fall 700ft. "E 

From the power-house an overhead transmission line is 
to be constructed in duplicate for the purpose of conveying 
the electric energy to the industrial areas of the Vale of 
Leven and the Clyde, which comprise the towns of Dum- 
barton, Helensburgh, Renton, and Alexandria, and includes 
shipbuilding yards, engineering and dye works, calico 
printing works, and factories of various descriptions, man 
of whom have already intimated their desire to be supplied. 
The transmission line, for wbich private wayleaves have 
been obtained throughout, will be overhead on poles, start- 
ing from the generating station at Inveruglas, and continuing 
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across country for a distance of 22 miles to a sub-station 
which will be situated at Renton, about mid-way between 
Dumbarton and the foot of Loch Lomond, in the centre of 
the Vale of Leven industrial area. At this sub-station the 


voltage will be reduced from the 40,000 volts which it is 


proposed to employ for the long overhead transmission to 


some 6,000 to 10,000 volts, it being the intention that the 
distribution from the sub-station to the various works shall 


be underground. 


The fo а are the efficiencies which it is calculated 


will be obtain 


Full-load efficiency. 
P Per cent. 
Open СОЛО onion PEN A A 
Pipe DI6 aE d 75 
ö; n 
Three-phase депегаёогв........................ ............................ 94 
Step-up transformers ............................—...................... . 97 
High-tension transmission line .......................................... 93 
5 rr ⁰⁰ 97 
Underground distribution (вау 6,000 volts average) . 95 
Total efficiency ......................- FC ~ 686 
This is on the assumption of the energy DUE delivered 
to customers at 6,000 volte. If, as is probable in most 


instances, it will be delivered at lower voltages, there will 
be a further transformation, the efficiency of which will be 
95 per cent. in the case of transformation in pressure only, 


and 86 per cent. in the transformation of continuous 


current, making a total over-all efficiencies: 55:6 per cent. 
for three-phase current delivered, and 50°3 per cent. for 
continuous current delivered. 

So soon as a market has been found for the total 
коше from Loch Sloy, it is intended to utilise a 
urther water power—for which the rights have also been 
obtained—at Ardlui, about two miles further up Loch 
Lomond. This power is also fed by a small loch with an 
available fall of 800ft., the horse-power obtainable being 
about half that available at Loch Sloy. The Scotch Water- 
Power Syndicate have, in addition, obtained the rights to 


still further water powers on the Breadalbane estate that 


exist further north, and these will be utilised as soon 
as the demand for power justifies the capital expense. 
It is because of these additional powers, which will con- 
siderably extend the length of the transmission, that it is 
proposed from the start to employ so high a pressure as 
40,000 volta. 

It is estimated that the total cost of the Loch Sloy 
scheme, including the transmission line and the distribu- 
tion to the various factories, will not exceed £200,000, 
which, on & basis of 5,000 h.p. delivered, works out at 
about £40 per horse-power, everything included. Seeing 
that many of the existing electric generating stations 
worked by steam have cost almost this amount for land, 
buildings, and generating plant, this does not appear to be 
an excessive figure, and it may be pointed out as an 
interesting fact that the 20 miles of overhead transmission 
line only accounts for some £24,000, or about 12 per 
cent, of the total expenditure. This, coupled with the 
fact that the calculated loss on the transmission line at 
full load will only amount to about 7 per cent., and the 
step-up and step-down losses to another 6 per cent., making 
13 per cent. in all, will give some idea of the extent to 
which the length of the transmission line is but a com- 
paratively unimportant factor in schemes of this description. 
It may be pointed out, further, that the above-mentioned 
line loss of 7 per cent. is upon the basis of only one of 
the two duplicate transmission lines being in use. When 
both are employed the line loss will be reduced to 51 per 
cent., and the total transmission loss at full load will be 
only a little over 10 per cent. 

The main transmission will be on the three-phase system 
over two sets of three copper conductors, each about ŝin. 
in diameter, the possibility of conveying as much as 
5,000 h p. over a distance as great as 22 miles with only 
54 per cent. loss by means of such comparatively small 
wires being, of course, due to the high pressure employed. 
Indeed, using pressure as high as 40,000 volts, when it 
is a matter of transmitting comparatively small amounts of 
power, as, for instance, the 600 h.p. or thereabouts that 
under the present scheme it is expected will be required 
for the supply of the town of Helensburgh, the interesting 


wer 


int arises that the minimum size of conductor allowable 
is limited, not by electrical conditions, but by considerations 
of mechanical strength. 

On the main tranamission line the conductors will be 
carrried at a minimum height of 40ft. from the ground, 
while at all crossings over roads they will be enclosed in a 
wire cage to meet the Board of Trade requirements for 
ensuring public safety. 

The application of water power in the United Kingdom 
can, of course, never attain the dimensions that it has 
already reached in America and elsewhere ; still, the above 
brief account of what is at present being done in Scotland 
and in Wales shows that there are possibilities even in this 
old country of which till recently but few were aware. 

As regards the economies of electrical generation by 
water power, no general rule can, of course, be enunciated, 
and every case must be dealt with on its merits, according 
to local circumstances. This, notwithstanding it is possible 
to give an indication of what is generally involved, having 
regard more especially to the fact that with water power, 
as a rule, interest on capital plays a much greater part in 
determining the cost than do labour or upkeep. 

Avoiding, on the one hand, small powers where the costs 
are likely to be abnormally high, and on the other very 
large powers such as we do not possess in this country, it 
may be taken generally that interest on capital, deprecia- 
tion, upkeep, and working expenses in this country will 
amount to about 12 per cent. on the capital expenditure. 

On this basis it is easy to see that to be economically 
sound the capital involved must not exceed 8} times the 
annual price which can be got for the whole of the energy. 
For instance, if 5,000 h.p. is available for sale, and £6 can 
be got for each horse-power on the average per annum, the 
capital involved must not exceed £52 per horse-power, or 
£260,000 in all. | 

To conclude, it has been said that the greatest benefactor 
to the human race is he who makes two blades of grass to 
sprout where only one grew before. On this principle, the 
utilisation of natural water power is obviously to the public 
advantage. When mechanical or electrical energy is gene- 
rated by the burning of coal, it is a matter of the consump- 
tion, not of interest, but of capital. On the other hand, 
every water horse-power that is put to use is something 
added, mundanely speaking, for all time, to the permanent 
resources of mankind. 

DISCUSSION. 

Sir W. Н. PREECE said, in opening the discussion, that 
the use of water power was largely one of finance; for 
iustance, Prof. George Forbes had worked at & scheme for 
using the water power of the Nile and transmitting it to 
Cairo. It was found on investigation that it would be 
cheaper to ship coal from Cardiff to Cairo and produce the 
electrical power from this coal. 

Mr. C. HAWKSLEY pointed out the difficulty in all 
water-power installations within the British Isles due to 
the intermittent nature of the water supply. 

Mr. W. M. MonbEYy said that last year he had investi- 
gated several power schemes for Natal, but had found that 
in all cases the cost of supply from the water power avail- 
able would be more than if coal was used. Switzerland was 
an exception as regards regularity of water power available, 
owing to the glacier storage. The water in summer was 
actually greater than in winter, as the lake level at Geneva 
was much higher in the summer, when the ice was melting. 
Even in Switzerland steam had to be used as a stand-by in 
certain cases, owing to the frost in winter reducing the 
water power available. 

Mr. McCLELLAN remarked that, although Buffalo was 
only 18 miles away from Niagara, a steam stand-by was 
used in Buffalo to get coal for the peak. He was 
interested in Mr. Campbell Swinton’s proposed supply of 
power in Dumbarton from Loch Lomond. The price of 
coal in Dumbarton is only 5s. per ton, and hence the com- 
petition with the power consumer would be keen. 

Mr. CAMPBELL SWINTON, in reply, quite agreed with 
the important financial considerations brought forward. 
He had gone carefully into the figures of the Loch Lomond 
supply. Their best consumer was at the present using gas, 
but he had no doubt that he could supply this consumer 


cheaper than he could produce power at present, 
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ENERGY LOSSES IN MAGNETISING IRON.* 
BY W. M. MORDEY AND А, G HANSARD 


That this subject has a good claim to the consideration 
of the engineering section of the British Association, will 
be admitted when it is pointed out that not less than 
25,000 tons, perhaps as much as 50,000 tons, of coal are 
burnt every year in this country to keep alternate-current 
transformers magnetised.t This waste must be multiplied 
by at least three or four, if it is to include the alternating 
тенип losses in dynamos and motors. 

ө ee eee loss is partly due to hysteresis and 
partly to eddy currente. When testing iron for electrical 
Ре many engineers are satisfied to measure the 

ysteresis only, and for this purpose Ewing’s well-known 
tester is generally used. This ingenious instrument, intro- 
duced by Prof. Ewing to avoid the slow and laborious test 
by the ballistic method, directly compares the torque pro- 
duced by revolving a small sample between the poles of a 

rmanent magnet, with that bag by samples, the 
ysteresis loss in which has been tested by а ballistic 
galvanometer. This instrument gives a result for one 
magnetic density only, and must therefore be used for 
other densities by reference to resulte otherwise obtained. 
These methods aim only at measuring hysteresis, which, as & 
cause of loss, is not more important than eddy currents. 
The determination of hysteresis is of great interest to 
hysicists, but for engineering purposes what we want to 
ow is the sum of the two losses at various densities and 
periodicities ; how this total is made up is usually of minor 
Importance. 

ese considerations led one of the authors in 1890, when 
faced with the necessity of getting iron for transformers of 
definite quality, to adopt the plan, previously advocated by 
Mr. Swinburne, of measurement of the total loss by a watt- 
meter, if poasible under the actual conditions of working. 
For workshop convenience a fixed point of comparison was 
chosen, at which all iron was tested. This was stated as 
follows: The loss in iron sheets or stampings 014 in. thick 
made up in the form of a transformer and tested by a watt- 
meter should be 0:38 watt per pound at a magnetisation of 
2,500 B and at 100 periods per second."? At that time the 
custom was to order “ best soft Swedish charcoal iron care- 
fully annealed,” but such iron varied in ite losses under the 
defined conditions from little more than 3 watt per pound 
up to about 6, causing serious engineering difficulties. 

Although further lamination was recognised as desirable, 
it was found to be diffioult to get sheets thinner than *014in. 
(0:35mm.), so that was adopted for all purposes. The low 
magnotisation of 2,500 B was chosen as a point for com- 
pe because it was desired to keep down the no-load 

osses and the heating of 100-period transformers. For 
lower periodicities, higher densities may, of course, be used. 

The only manufacturers to take up this specification 
energetically were Messrs. Sankey and Sone, of Bilston, 
with whom an arrangement was made by which the price 
paid them was increased or reduced as the iron showed less 
or more than the standard loss. 

A few pounds of iron were tested in this way out of each 
delivery, andthe corresponding bonus or penalty ascertained. 
The result was that within a year large variations of loss 
had ceased, and it soon became possible to design trans- 
formers with something like certainty as to what thc 

etising losses тоа be. This improvement in quality 
an Шау which affected the whole industry is men- 
tioned here, because it is not generally known how much is 
due to the efforts of these manufacturers. 

We have continued to use the wattmeter method as the 
only one that tells us what we want to know, and we 
advocate ite advantages over any other plan. It has only 


* Paper read before the British Association at Cambridge. 
{ Retimated as follows: Transformers in use, fully 300,000 kw.; 


average magnetising loss, 1:5 per cent. for 12 hours а ay = 19,700,000 
Board 7 r unit = 43,750 tons. Or 


of Trade units a year, at blb. of coal 


to put it another way : at ‘5 watt magnetising loes per pound of iron 


a moderate estimate —each ton of transformer iron continuously used 
consumes 9,811 Board of Trade units a 
involves the consumption of 22 tons of ооа 


+ Watts per pound at 100 ~~ may be converted to ergs per cubic 


centimetre per cycle by multiplying by 1,700. 


ear, which at 5lb. a unit 


one drawback, that it is necessary, or, at least, desirable, to 
use a rather large quantity of iron for the teste.* 

The Curve I. (Fig. 1) is an average from the resulte of 
a great number of wattmeter teste made before 1898 in 
carrying out this arrangement. 

Better iron is now obtainable. Fig. 2 shows the total 
losses at 50 and 100 ~~ for good ‘014in. iron that can 
be got regularly. It will be seen that it loses about 
one watt per pound at 5,000 B, 100 ~~, and ‘52 watt at 
2,500 В. At 50 ~W it loses опе watt per pound at about 
8,500 B. It is not safe to rely on getting better iron than 
this for large quantities, although occasionally better resulte 
are got in small quantities. 

The separation of hysteresis and eddy losses by calcula- 
tion is based on the assumption that hysteresis varies 
directly as the periodicity, and as В!%, the latter or 
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Steinmetz ratio being the value which Mr. Steinmetz, 
working from Prof. Ewing’s resulta and from observations 
j ZT 8 


* These tests and those of the curves given in Figs. 2 and 4 have 
been made with a wattmeter designed some years ago by Prof. J. A. 
Fleming for the special purpose of such measurements. In this instru- 
ment, of the dynamometer type, every care has been taken to avoid 
the presence of any metal likely to cause eddies, and to avoid errors 
due to self-induction or capacity in the circuit of the pressure coil, 
which consists of few turns, and is used in copjunction with a non- 
inductive resistance and a separate variable-ratio transformer. In 
order to inorease the pend of the instrument, the current in the 
pressure coil is varied, and is read by a separate Siemens dynamo- 
meter. This not only largely increases the range of the instrument, 
but also enables the same reading to be taken under two or more 
instrumental conditions. The E. M. F. was read by a Kelvin multi. 
cellular electrostatic reflecting voltmeter. Tho alternator used had 
practically a sine curve. 


+It is often convenient to use an empirical rule even if it has no 
relation to physical realities, This may excuse our pointing out that 
most curves of total magnetising loss in iron are very closely satisfied 
by a division into two portions, one directly proportional to B, the 
other proportional to B. The Curve I. in Fig. 1 may be so divided 
by the straight line, IV. It is only necessary to remember that this 
line cuts the total loes of 48 watt per pound at 3,000 B into two equal 
parts to construct the whole curve. similar division will be found 
to apply to the curves of Fig. 2, which go through a much lenger 
ravge. The points of eqnality in the two portions being 2,600 B for 
the 50 а and 1 B fa the 100 i in both cases the point 
corres ing to а loes of 32 watt pound. 

In order (ошон the similarity el Bl · curve and a B + B? curve, 
Fig. 5 has been drawn, in which the curve marked with round dots is 
a В!-6 curve, and that with crosses is a B + B*ourve drawn through two 

ints on the other curve (having abecissæ 3 and б). The straight 

ine is the B component of the B + В? curve. 
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of his own, found to па the relation between hysteresis 
and density. The eddy currents are always assumed to 
vary as the square of the magnetisation, the square of the 
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periodicity, the square of the thickness, and inversely as | 1,000 B and 2,000 B respectively. Curve I. is inconsistent 
'with the above assumptions, for if eddies varying as B? have 
to be added, the total losses should rise more steeply than 
the В!:6 curve, instead of less steeply, as shown. 


the resistance of the iron. Ав the eddies in ordinary thick- 
nesses of plates are by no means negligible, it becomes a 
matter of some difficulty to reconcile these assumptions with 
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Fic. 4,—Magnetising Loss in Iron of different thicknesses at 50 —. and 100 ~~ ; «d hysteresis at 100 ~—; с hysteresis at 50 ~~. 


the facts, especially when the total loss curve is found to 
be a B! curve, as often happens. 
For example, the Curve I. in Fig. 1 within its very 


limited range seems to show that the total loss increases 
with the density in a less ratio than Ві, The dotted 
curves, II. and III., represent B! values drawn through 


The curves of Fig. 2 afford another illustration of this 
difficulty. The round points on these two curves are the 
wattmeter readings. The points thus x are B16 values 
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calculated from 4,000 B. It will be seen that these 
B'5 values correspond almost exactly with the total 
loss curves, and therefore no room is left for eddies 
on the ordinary assumptions for hysteresis and eddies. 
That eddies are present in a considerable amount is shown 
by reference to numerous ballistic teste of hysteresis of 
similar iron which are always much lower than the total 
losses of these curves. Further, the 50 and 100 =... curves 
are not in the ratio of 1 to 2, as they would be if there 
were no eddies, and if hysteresis were proportional to the 
periodicity. In such cases as this, if we admit that the 
hysteresis is proportional to В! °, the eddies also must 
follow nearly the same law. 

The authors find that the curves given in Kapp’s 
“Transformers” (1896, p. 23), which are carried up to 
between 6,500 and 7,000 B, have the same characteristics 
with regard to В!" curves as the authors’ (Curve I., Fig. 1). 
Whilst we are all prepared for considerable differences in 
the amount of the losses in iron, even of the same thick- 
ness and make, it is disturbing to find such difference not 
only in the amount, but in the character of the curves ; and 
it shows how necessary it is, with such a material as iron, to 
base conolusions only on a large number of different 
observations. 

In order to examine the effect of increase of thickness of 
iron sheets, the authors have tested some transformer 
stampings made from skeete of three different thicknesses 
of the ваше quality of iron kindly supplied by Messrs. 
Sankey and Sons. The thickness of the three samples, 
А, B, and С, calculated from the weight, is given below. 
Gauging with а micrometer showed a variation of about 
00 lin. in the actual thickness of the plates. Samples of 
these plates were tested on а Ewing hysteresis tester by a 
very experienced experimenter, who obtained the results 
*59, 38, and 40. Another experienced experimenter, on a 
different Ewing instrument, made the loss 44 in each of the 
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three samples. We have adopted the former figures for 
purposes of comparison. | 
| 7———Thickness.——-. Watts per Ib. 8 100 ~~ 


Inch. Mm ,000 
3 0130 „ reme 39 
WFS m i аео GI erreekieiiis '88 
G „ *0254................ QOL ое 40 


The stampings were made up in transformer form, about 
11:7lb. being used in each case, and wattmeter tests of the 
total loss were made at 50 and 100 ~, at six values of 
B in each case. After deducting the losses in the winding, 
the iron losses were found to be as shown in the six curves 
of Fig. 4, which, unlike those of Figs. 1 and 2, are all 


steeper than B!5 curves, and therefore do not present the 
same difficulty. 

The following table, based on these curves, gives resulte 
for eddies and hysteresis at various densities. The hysteresis 
is based оп the values ‘39, 38, and :40 at 4,000 B, 100 — 
by the Ewing tester, the other values of hysteresis Deng 
calculated as proportional to В! and directly proportio 
to periodicity.* This procedure seems justified by the form 
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of these six curves. The total losses are by the wattmoter 
readings. The 10,000 B resulte are only for 50 periods, 
the 100 — teste not having been carried higher than 
6,000 B.t Results at 2,500 B are worked out only for 
100 ~. Judging from the thinnest sheets the iron is 
of excellent quality. 


Losses in Watts per Pound of Iron at 50 and 100 Periods, 


Thickness. Hysteresis. Total loss. 8 n B 
100 50 100 100 50 100 50 

А 0l36in. 183 — 285 — 102 — 388 — 
B:0189in. ‘1799 — ‘37 — 191 — lg — 2,500 
0:0254in. 188 — 44 — 252 — 572 — 
А 'Ol$6in. ‘39 195 635 ‘26 245 065 586 25 
В '0189m. 38 19 83 323 45 132 54 2 898} 4,000 
O :0254in. :40 20 99 37 ‘69 17 595 46 
А 0136in. 746 575 1:50 ‘52 »554 147 426 28:5 
В '0189in. 727 303 1°76 67 108 307 54:5 458} 6,000 
О 0254in. 766 383 2:18 76 1:35 ‘377 651 496 
А 0136in.— 845 — 135 — 475 — 358 
B‘0189in. — 822 — 1°64 — 818 — 50 10,000 
С :025410. — 867 — 195 — 19085 — 555 

These results show very clearly that even with these 


thin sheets and moderate densities the eddy loss is of the 
same order of importance as the hysteresis. | 


* The two dotted onrves in Fig. 4, d and v, show the hysteresis lcss, 
assumed to vary as B! 5, for 100 ~~ and 50 —. respectively, taken 
from the mean of these three values—viz., ‘39 watt per pound at 
100 ~. 

+ An objection may be made to this analysis that the results 
obtained with the Ewing tester—namely, ‘39, ‘38, and ‘40—on 
samples weighing only about 3 z. each аге pono T not representative 
of the average of each of the 11°7ib. samples tested by the wattmeter, 
We admit this, but that is one of the uncertainties inseparable from 
the small ecale of the operation. It may also be objected that the 
higher and uniform value of dd got on the same three test pieces by 
another experimenter would alter the figures somewhat. That is true, 
but d main broad results and conclusions would not be appreciably 
affected. 


800 


Examining the result to find what light they throw on 
the assumptions that eddies are proportional to the square 
of the thickness, the square of В, and the square of the 
periodicity, we get the following values: 


Корка AND THICKNESS. 


. А. В. C. 
(Thickness)? e 3 19535 3'5 
2.500 zd uu 187 . . 2-41 
100 ——.4 4,00 1 TBA siiin 24 
6,000 .......—. O E 1*86 5 . 2°44 
000 „ 204 ͤ ˙ er 2°52 
БО —..4 6,000 „ 209 é 2:56 
10,000 ......... "EE ISP 178 oss . 2:28 
, E н 19033 2:445 
EDDIES AND MAGNETISATION (B) 
At 100 ~. 
B. . 2, 5000 4,000 ............ 6,000 
FFF i E 2:86 utes: 5°76 
А ond E VE ad E33 24h00 . 543 
Bussceseseseses ( l ^ ums 2:55- eee 5:40 
m "S Dm "pc Met 5°36 
Ane... 8 S eios 5°40 
At 50 — — 
F A4, 000 6.000 .......... - 10,000 
FF EE 2'25 . 6:25 
0 Е ТЕЕ S 7'31 
Вои . 208 ioo. 6:20 
o vos FOR RE ATA RERERÜS | Em 2:94 ............. 6:51 
ene сансунар = ЕЕГ 6°62 
EDDIES AND PERIODICITY. 
60? and 100? ~~ = 1:4. 
B 50 —— 100 ~ 
A 162009 3 1 3 E 3°77 
6, oo 1 К 377 
B (200 ТЕРТИ | — 1 5:40 
6000 _............ 17 suos 5:56 
С 4000 | ......... 1 5:47 
6,000 _............ 1 5°58 
AV OTB RS: ЖИ ЛУ ЛОГ КТО Г Т . 3°46 


These three comparisons lead to the following conolu- 
sions: For the 0136 and 0189 sheets the increase ів 
practically proportional to (thickness)?—that is, the loss 
with the latter is nearly double that with the former. But 
as between 0156 and 0254 the average increase is less 
than (thickness)? by about 30 per cent. It is about 25 
instead of 3:5 times greater. й 

As regards the relation between В and eddies, the tests 
on the whole do not indicate any marked departure from 
the B? assumption. As regards periodicity, the averages 
show that the increase is as 1 to 3°46, instead of 1 to 4. 

We suggest that the result showing that eddies increase 
less quickly than (thickness)? and (periodicity)? may be 
reasonably explained by assuming that the eddy circuits 
have self-induction. If this is so, it prevents the possibility 
of dealing with them simply by Ohm’s law, as hitherto 
seems to have been the practice. 

Effect of Temperature on Eddies.—It might be possible to 
ascertain the total eddies, and to separate eddies from 
hysteresis, by measuring the total loss at two temperatures, 
assuming bysteresis to be constant within the range of the 
temperatures, and vomparing the result with the assistance of 
the ascertained temperature coefficient. Fig. 5 shows a 
wattmeter test made of some ‘0214in. transformer iron (by 
Sankey) at 40deg. F. and 167deg. F. for this purpose, 
together with a ballistic galvanometer determination of the 
hysteresis of the same iron. The latter test was made 
without special reference to temperature, which, however, 
is believed to have been about 70deg. F. The iron was 
found to have a temperature coefficient of 248 per cent. 
per 1deg. F. (reckoning from 32deg. F.) based on observa- 
tion taken at 72deg. F. and 154deg. F. 

The ballistic test was made at three points respectively 
8,000, 5,000, and 2,000 B. It is important to note that 
these points lie on a B!" curve, as do also the wattmeter 
curves of this figure. As in Fig. 4, the eddies bear a 
very large ratio to the hysteresis, being about 50 per 
cent. of the total loss at the higher valuesof B. The effect 
of change in temperature is very marked, the increase of 
127deg. F. giving a reduction of total loss—at 7,500 B, for 
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mp 0:28 watt per pound = 14:4 per cent. of the 
total loss, or 27-5 per cent. of the eddy loss. 

An examination of the curves at 40deg. and 167deg. F. 
shows that the eddy currents, at least at the higher 
densities, apparently increase rather more rapidly than the 
fall of the resistance, s ting the possibility that the 
hysteresis decreases under working conditions at these 
higher values of B. The authors, however, only wish to 
put the experiment forward as a further proof of the 
mportance of the eddies, and as possibly affording a 
means of useful investigation of the relation of eddies to 
hysteresis. 

The considerable decrease іо the total loss with rise of 
temperature must not be taken as a reason for worki 
transformers hot—the increase of copper resistance woul 
do much to counterbalance any saving in the iron. At one 
time the effect of continued heating at such a temperature 
as 167deg. F. would have been to cause a slow increase in 
the hysteresis, but this effect has now been overcome in 
this quality of iron, at least for such temperatures as this. 

It may be thought that there is a remote possibility of 
explaining the increase of eddies—as judged by the curves 
of total loas—being less than the received theories would 
require, by assuming that there may be a decrease in 
hysteresis with B, as has been shown to take place under 
certain conditions by Prof. Baily’s very interesting experi- 
ment, which lent support to Prof. Ewing's magnetic theory, 
and confirmed a prediction of Mr. Swinburne.* Such an 
explanation, however, would receive no support from our 
analyses, in whicb, on the whole, the eddy loss appears to 
be nearly proportional to B?. 

Although these results refer particularly to transformer 
conditions, they are applicable to a good deal of dynamo, 
alternator, and motor work, in much of which the 
ра соса are as high as for transformers, even for 
irect-current work, for instance, turbine-driven dynamos ; 
a four-pole machine at 1,500 revolutions per minute works 
at 50 ~... per second. With such machines it is very 
necessary to work at as high B as possible, and under such 
circumstances the eddy losses are very large—especially as 
there is probably a greater tendency to eddies in dynamos 
than iu transformers on account of the lees even magnetic 
distribution in the former. Even in ordinary dynamos 
working at 8 to 16 ~~, with about 15,000 or 16,000 В in 
the core and 20,000 B or more in the teeth, the eddy loss 
will be found to account for an appreciable proportion of 
the total loss. As to the practical aspect of the question 
of thickness, it has been already stated that it is difficult 
to get iron thinner than ‘014in. (‘35mm.). Per a 
practical limit will be reached at Olin. (25mm.) This 
would save nearly half the eddies, as compared with 014, 
and in some cases this would justify a considerable increase 
in the price of the iron. For example, the saving in 
one ton of ‘Olin. iron used continuously at 15,000 B 
50 ~~, as compared with ‘014in., would be more than 
10,000 Board of Trade units a year. There is, however, some 
ground for believing that on the average the hysteresis loss 
with a given iron is rather higher when it is rolled very thin. 
The difference, however, is not likely to be so much as to 
counterbalance the considerable saving in eddy loss under 
many practical working conditions. Until some iron or 
steel has been discovered having a higher specific resistance 
combined with high magnetic qualities, the only way to 
reduce eddies is to use as thin iron as possible. 

The authors would summarise their conclusions as 
follows: (1) in determining the magnetic quality of in. : 
sheets, eddy-current losses, though often neglected, are by 
по means negligible, and are often as important as 
hysteresis ; (2) the simple laws generally assumed to be 
followed by hysteresis and eddies are found, as often as 
not, to be rather widely departed from; and (3) conse- 
quently, with such a variable material as iron, the only 
satisfactory method of predicting losses is to make watt- 
meter tests of samples, as nearly as possible under the 
working conditions. 

The authors wish to thank Mr. L. W. Wild, of the 
Westminster Electrical Testing Laboratory, for his able 
assistance in some of the experimenta. 


* See Kwing's ‘‘ Magnetic Induction in Iron and other Metals,’ 
third edition, p. 327. 
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ON LARGE-BULB INCANDESCENT ELECTRIC LAMPS 
AS SECONDARY STANDARDS OF LIGHT.* 


BY J. A. FLEMING, M.A, D. Sc., F.R.S., PROFESSOR OF 
ELECTRICAL ENGINEERING IN UNIVERSITY COLLEGE, 
LONDON. 


The importance of possessing a secondary standard of 
light which shall be at once portable, convenient, and 
constant is generally acknowledged, and the choice lies 
between some form of flame standard and some form of 
incandescent standard. For the last eight years the author 
has employed as a secondary standard of light a type of 
large-bulb carbon-filament electric incandescent lamp, which 
was first devised by him in 1895 in connection with photo- 
metric work carried on in the Pender Electrical Laboratory 
of University College. These lamps were made by the 
Edison and Swan Electric Light Company, and a large 
number of them have been issued to the public under the 
name of the Fleming-Ediswan photometric lamp, together 
with & certificate of the author as to the photometric value. 
The principle underlying the construction of these lamps is 
as follows: It is well known that some types of carbon- 
filament glow lamp, when worked at constant voltage, 
slightly increase in candle-power for the first 50 hours or 
во of their life. After that time a stationary period is 
reached, and then a progressive drop in candle - power 
takes place. The initial rise in candle-power is due to a 
gradual consolidation in the filament with use, which 
reduces its resistance, and the subsequent decay in candle- 
power is chiefly due to the deposit of carbon upon the balb. 


Fie, 1.—- The Fleming-Ediswan Photometric Incandescent Lamp. 


The surface of an ordinary incandescent lamp, 16 0. p., is 
. equal to that of a sphere Sem. in radius, 
aud may be taken, roughly, as 120 square centimetres. 
Accordingly, an ordinary small-bulb incandescent lam 
is not very suitable as a standard lamp. The writer foun 
however, that by enclosing the filament in a bulb of much 
ter diameter, say in a cylindrical bulb 12cm. in 
iameter and 20cm. in length, giving a total bulb surface 
of nearly 800 to 1,000 square centimetres, the deposit of 
carbon upon the balb was greatly diminished : first, because 
the glass is further removed from the filament, and, there- 
fore, the chances of acarbon molecule getting on to the 
lass are reduced ; and, secondly, because the carbon that is 
eposited is spread over such a much larger area of glass 
that its effect in interfering with the p e of light is 
greatly diminished. Again, it was found that by subjecting 
the carbon filament to a certain process of ageing in another 
bulb before transferring it to the large bulb, the rise in the 
resistance of the filament was, so to speak, anticipated. 
Accordin m lamps were made to the following specifica- 
tion: Well-selected carbon filaments of the single-loop 
type of 10 cp. or 16 op. were aged and adjusted to an 
efficiency of 5:5 watts a candle. ese filaments were then 
transferred to large cylindrical bulbs of very clear glass 
and finished in the usual manner (see Fig. 1). 

Such a large-bulb lamp may be called a photometric 
lamp. А mark is placed on the glass or on the collar of 
the lamp in such a position that when the lamp is mounted 
in the photometer with this mark facing the photometer 
‘disc, the axis of the lamp being vertical, the plane con- 
taining the horseshoe filament is perpendicular to the line 


* Paper read before the British Association at Cambridge. 


‘comparison lamp at a distance of 50in. 
f thie 1 
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joining the lamp with the photometer disc. These lamps 
are intended to be used in the following manner by a 
process of photometric “double weighing.” Each standard 
lamp is marked with the voltage at which it will give a 
certain candle-power in the above-mentioned direction and 
ition. A lamp is then used, as follows: Assuming it to 
marked, say, 16 c.p. at 98 volte, the lamp is placed in 
the photometric gallery at a distance from the photometer 
disc of 4ft.—viz., the square root of 16—and by means of a 
potentiometer and variable resistance, the electric pressure 
on the terminals of the lamp is adjusted to be 98 volts. 
Under these circumstances the illumination on the photo- 
meter disc is one candle-foot. This is balanced by placing on the 
other side of the photometer disc another incandescent lamp 
worked at about the same watts per candle, the distance of 
this last lamp (called the comparison lamp) being adjusted 
until a photometric balance is obtained. The standard 
lamp is then removed from the photometer, and ite place is 
taken by any lamp the candle-power of which it is 
desired to ascertain at a certain voltage. The voltage 
having been adjusted, this last lamp is then moved to or 
from the photometer disc until it photometrically balances 
the comparison lamp. Let us imagine that it balances the 
The candle-power 
last lamp is then equal to 17:56 candles, being to 
the standard lamp in the ratio of the square of 50 to the 
square of 48. Such an 5 bas been called by the 
author a photometric double weighing, because it resembles 
the process by which the exact weight of an object can be 
ascertained by means of good weights with an imperfect 
balance. By following the above method no want of 
symmetry in the photometer vitiates the process of measure- 
ment, neither are we concerned with the exact value of 
the comparison lamp as long as it remains constant during 
the experiment. All that we are concerned with is the 
exact value of the standard lamp used for setting the 
comparison lamp, and with the ratio of the distance of the 
standard lamp from the photometer disc to that of the 
measured lamp. Hence, if the distances are correctly 
measured, we have the exact ratio between the candle- 
power of the standard lamp and that of the lamp being 
measured. 

It has been found by large experience that this process 
is more accurate than the usual plan of placing the photo- 
meter between the two lamps and moving the photometer 
to and fro until the balance is obtained. In this last 
method we are liable to error in consequence of any want 
of symmetry in the photometer itself, and also by reason 
of the fact that the continnal moving of the photometer 
varies the value of the absolute illumination on the photo- 
meter diec. It has been found that even when using 
the best Lummer-Brodhun photometers there is a certain 
asymmetry in the instrument or the disc. If a photometric 
balance is obtained between two lamps, one on each side of 
the photometer, then on reversing the disc the balance is 
no longer obtained, but the photometer has to be moved to 
a further position. This difference is not apparent when 
the photometer is simply turned over, prisms and discs 
moving together, but differences amounting to 5 per cent. 
in the value of the readings of the candle-power of a lamp 
have been found in some instances when the disc alone is 
reversed. ` 

These large-bulb lamps are not intended to be used as 
working standards and kept incandescent for any length of 
time, but merely as secondary standards for a few minutes 
to adjust the distance of the comparison lamp and from 
the photometer disc. In this manner it may be used many 
thousands of times without being in a state of illumination 
altogether for more than a few hours. By employing a 
number of these lamps and checking them one against the 
other, and never allowing the voltage on the lamp to 
exceed the marked volts, а means is provided of determin- 
ing and preserving a etandard of light with very con- 
siderable accuracy. 

In connection with the construction of these large-bulb 
lamps, the following points are important. The filament 
should 5 be in the form of a single loop or horse- 

l 


shoe, and should bé mounted in the large cylin rical bulb 
with great care so that the plane of the loop lies in the 
axial line of the lamp, filaments being selected with the two 
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sides of the loop in the same plane and not distorted. In 
some cases it is desirable to anchor the filament by a loose 
loop of platinum wire, sealed into the bulb, but such loop of 
wire should not touch the filament or constrain it when the 
lamp is at rest or in use. Owing to the fact that the 
16-с.р. 100-volt filament is about din. in length, it is 
desirable, if possible, to employ a 10-c.p. 60-volt large-bulb 
B lamp as a standard. The 16-c.p. 100. volt 
amp of this type is much used, and the 16-0. p. 200 · volt 
lamp has been made, but is not recommended. It is not 
desirable to employ two filaments in parallel, as they may 
then be at different temperatures, but they can be placed 
in series, one loop within the other, and both lying in the 
same plane. In setting the lamp in the photometer, great 
care must be exercised to adjust the lamp axis perfectly 
vertical, and a plumb line should be employed to mark the 
position of the mean line of the filament as read on the 
scale of the photometer bench. 


In the use of these lamps the following precautions 


should be taken: (1) the lamp should never be raised 


above the voltage marked upon it by the manufacturer ; 


(2) in the next place, great care should be taken that good 
contact is made between the socket and the sole-plate on 
the lamp. It is better, therefore, to solder a pair of wires 
to each sole-plate of the lamp collar, one pair being employed 


as the leads for the current to the lamp, and the other pair 
as potentiometer or voltmeter wires to ascertain the exact 


otential difference between the sole-plates of the lamp. 


his adjustment of potential is best effected by means of a 
In the certificate 
issued with each of the Fleming-Ediswan photometric lamps, а 


variable rheostat and a potentiometer. 
statement is made of the exact voltage and current at which 
ture 
stant candle-power, and that as standards of light they are 
more portable and require none of the corrections necessary 


in the case of flame standards. 
The great objection which may be urged against the use 


of all flame standards is the degree to which their candle- 


power is affected by moisture in the air and changes in 
barometric pressure. It has been shown by researches 
made at the Reichsanstalt on the Hefner lamp that the 
night emitted decreases about 0:5 per cent. with every 
additional litre of water vapour present in the atmosphere 
above a certain normal value. Taking the average varia- 
tions of moisture in the air from month to month, we find 
that this implies a variation of about 4 per cent. in the 
light emitted in the Hefner lamp between the wet and dry 
seasons of the year; this variation greatly exceeds the 
limits of possible error in photometric observations. With 
very little care photometric comparisons can be made 
within 1 per cent, hence comparisons with a flame 
standard are not sufficiently definite uuless the value of 
the flame standard has been corrected for moisture and 
barometric pressure. The authorities of the Berlin 
Reichsanstalt take the standard state of the atmosphere 
with regard to moisture to be that in which it contains 
8:8 litres of water vapour per cubic metre of dry air. The 
atmosphere of Berlin, however, is distinctly drier than that 
of London, and the author bas been informed by Dr. 
Glazebrook, F R. S., director of the National Physical 
Laboratory of England, that he considers for Great Britain 
it will be better to take as a standard state 10 litres of 
water vapour per cubic metre of dry air as more nearly 
representing the average state of the British atmosphere. 
Dr. Glazebrook has made a prolonged study of the 
Harcourt pentane 10-candle lamp in regard to variation of 
candle-power of the latter with atmospheric moisture and 
pressure, the results of which he will no doubt make known 
in due time. Meanwhile he has privately communicated 
‘to the writer information which shows that the correction 
of the candle-power in the pentane lamp, due to moisture 
in the air—or, rather, deviations from the standard state 
of moisture—is at least as great as that of the Hefner 
lamp. There seems reason to believe that this correction 
would be about the same for all flame standards. Dr. 
Glazebrook has been so kind as to communicate to the 
writer a formula for the correction of the pentane lamp for 


the аар gives a certain candle-power at a certain tempera- 

f used with the above precautions, experience 
accumulated during the past eight years has shown that 
these lamps are capable of preserving an exceedingly con- 
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variation in illuminating power due to atmospheric moistare 
and pressure which he has obtained, but it must be con- 
sidered as merely privately aud ano furnished, and, 
therefore, subject to any future correction by him * Taking 
the Harcourt 10-candle pentane lamp to emit a light of 
10 c.p. when the barometric pressure is 760mm. and the 
atmospheric moisture 10 litres per cubic metre, then the 
candle- power corresponding to a barometric pressure of b 
millimetres and a hygrometric state of ¢ litres of water 
vapour per cubic metre, he finde that candle-power can 
be expressed as follows: candle-power of the Harcourt 
pentane lamp = 10 + 0:066 (10 — e) – 0:008 (760 — b). The 
water vapour present may often reach 15 or 16 litres per 
cubic metre. This variation alone will decrease the candle- 
power by 3 per cent. or rather more. Hence, if the 
correction is not applied, and the pentane lamp is then 
used directly to standardise an incandescent lamp, and 
assumed to be 10 c.p., the candle-power of the electric lamp 
may be marked as much as 5 per cent. too high. In other 
words, an error of nearly 0:5 c.p. may be made in marking 
a 16-с.р lamp. This source of error only presents iteelf in 
comparing a flame standard with an incandescent lamp. 
When two flame standards such as coal gas and pentane 
are being compared, the atmospheric moisture affects both 
flames about equally. 

The writer has recently had careful tests made to ascer- 
tain if these large-bulb incandescent lamps gave the same 
candle-power at the same voltage and current, irrespective 
of variations in the temperature of the surrounding atmo- 
sphere. With this object an experiment was made by Mr. 
G. B. Dyke in the photometric gallery of the Pender Elec- 
tric Laboratory, at the suggestion of the author. A large 
iron box was provided, having an oval hole in front, about 
the size of one of the large-bulb lamps. A lamp of this 
description was mounted on a socket and suspended in this 
box with ite axis vertical. At the bottom of the box were 
placed some coils of iron wire which could be heated by an 
electric current. In this manner the temperature of the 
air in the box was gradually raised and the lamp was 
surrounded by an atmosphere of warm air. The tempera- 
ture of this air was taken by four thermometers placed in 
the box. The readings of these thermometers were taken 
together with the candle-power of the lamp, and the values 
ou nd to be as follows : 


Atmospheric temperature in centigrade degrees.—. к. Ъ үө 
(I.) (II.) (III.) (IV.) Mean | 
25°6 .. 24°4 .. 228. 22^8 .. 28% . 15:84 
27"4 .. 27-7 .. 280 .. 20 . ZTA . 1581 
42% ... 44"4 .. 46'9 .. 3T 5 .. 49*4 .... 15:81 
672 .. 69°4 .. 772 .. 55°:5 .. 06*8 .... 15-1 


Hence it is clear that there is practically no change in the 
candle-power of the lamp with change of temperature of 
the surrounding atmosphere. 

These lamps, therefore, present the following valuable 
features when employed as secondary standards of light: 
(1) The candle-power does not vary with the atmospheric 
moisture, barometric pressure, or atmospheric temperature. 
(2) If the lamp is properly prepared and used as described, 
the candle-power given by it depends on nothing but the 
current passing through the filament, and this last can be 
measured to within 0'1 per cent. or less by means of a 
potentiometer, and the candle-power, therefore, known to 
within 1 per cent. The experience so far gained shows 
that if a number, say six, of these standard photometric 
lamps are kept and compared with one another at intervals, 
the observer has always the means at his disposal of deter- 
mining the candle-power of an incandescent lamp within 
1 per cent. (5) Great portability as a standard. The lamp 
is very portable, and there is no difficulty in sending these 
lamps suitably packed to the other side of the world. Any- 
one with secondary cella as a source of current and a potentio- 
meter as a measuring instrument has the means of setting 
up a standard of light at least as accurate and constant 
as a good flame standard. These lamps, in fact, afford the 
best means of determining the variation of flame standards 
with barometric pressure and atmospheric moisture, and 


* An account of these researches was given in a paper read before 


Section С of the British Association immediately after the present 
paper by Mr. C. C. Paterson, who conducted the experiments at the 
National Physical Laboratory on this subjeet. 
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photometric comparisons between а large-bulb lamp as 
devised by the writer and a flame standard is, in fact, a 
checking of the latter hy the former and not the reverse. 
In equipping an electrical laboratory with the means of 
preserving a standard of light, the author recommends the 
following procedure as the reault of eight years’ experience 
of it. A stock, say, of 12 of the large-bulb photometric 
lamps is provided. Those of the writer's pattern issued by 
the Edison and Swan United Electric Light Company are 
each sent out in a stout millboard box. These lamps should 
all have their candle-power carefully determined at a marked 
voltage, so chosen that the efficiency is about four watte 
per candle. The current at this voltage should be measured. 
his candle-power current and voltage should be marked on 
the box. If this calibration is made against a flame standard, 
then the greatest care should be taken to correct the value 
of the flame standard for atmospheric moisture and pres- 
sure. The candle-power ratios of these lamps should be 
taken, and six of them should be preserved as ultimate 
standards of reference for the adjustment of the other six. 
These last may be used for eetting the comparison lamp in 
the photometer, and they should he compared at intervals 
with the first six lamps which are reserved as prime 
standards of reference. If the six working lamps are used 
turn-and-turn about, and inter-compared with the reference 
standards, they may be used thousands of times without 
being actually burning for more than a few hours, and the 
tradition as to the unit of light or illumination can be 
transmitted without risk of change. 
As an instance of the utility of these lamps in the com- 
parison of flame standards, it may be mentioned that the 
author recently sent three of these large-bulb standard 


Fic. 2. 


lamps to Berlin by his assistant, Mr. W. С. Clinton, and 
they were photometrically measured in the Physikalisch 
Technische Reichsanstalt at Charlottenburg. The same 
lamps were subsequently taken to the National Physical 
Laboratory, Bushy House, Teddington, and measured 
independently. In Berlin the standard of comparison was 
a Hefner lamp, and at Bushy House it was a Harcourt 
10-c.p. pentane lamp. The ratios of the certified readings 
gives us the value of the Hefner unit in mean British 
candles, and it is close to the value usually assumed. 
These tbree lamps are called Pender IV., Pender VI., and 
Pender X. respectively. The results are tabulated below : 


Value of the illumi- Value of the illumi- Value of the 
nating power in nating power in Hefner 


Lamp mark. Hefner units British candles unit in 
assigned at the assigned at the British 
Reichsanstalt. Nat. Phys. Lab. candles. 
H.U. ОР. 
Pender IV. ......... 111•ͤ s ТЕАТ. ues 0:888 
Pender VI. ......... 126: 8 Ii 0 883 
Pender X. ......... 15:9: iere 1407 eie 0:885 


The mean value of the ratio is 0:885. The lampe were 
all measured at 96 volts, and the current values obtained 
at the Reichsanstalt agreed with those obtained at Bushy 
House within 1 part in 1,000. Hence we may take it that 
the above fraction (0 885) represents very rearly the ratio 
between the Hefner unit ав employed at Berlin and the 
mean British candle as employed in London as a standard 
of illumination. 

In connection with these large-bulb lampe, the author 
has arranged a simple apparatus, consisting of a large-bulb 
lamp, а rheostat, and an ammeter, the range of which com- 
prises merely the ordinary lamp currents. The ammeter is, 
however, not graduated to read amperes, but graduated to 


read candle-power, so that if the rheostat is adjusted to 
make the ammeter needle point to any part of the scale, 
that scale reading would at once, without further calcula- 
tion, give the candle-power of the lamp in the normal 
direction. Although this apparatus is not accurate enough 
for laboratory purposes, yet for workshop or generating 
station purposes it is a convenient arrangement for obtain- 
ing a fairly accurate standard of light without the com- 
plications involved with the use of the potentiometer. The 
arrangement of the apparatus is shown in Fig. 2. 

In conclusion, the author has to record his thanks to 
Mr. W. C. Clinton, B. So., for much laborious and careful 
work during many years in making numerous photometric 
comparisons, but the experience so gained has every year 
tended to confirm the opinion that these large-bulb incan- 
descents, when used as described, form a moat convenient 
and constant standard of light. 


THE RELUCTANCE OF THE AIR-GAP IN THE 
INDUCTION MOTOR. 
BY М. PENSABENE, A.LM. (BELGIUM). 


In a preceding article* we have studied the reluctance 
of the air-gap in induction motors having open slots in the 
stator, ad totally enclosed slote in the rotor. In that 
which follows we propose to consider the сазе of semi- 
enclosed slots in stator and closed slots in rotor, and the 
other case in which both, statorand rotor, have semi-enclosed 
slots. 


- б 
© 
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D S 
[ тшш ЙГ 
Ke 
Fie 1. 


I. For the sake of simplicity let us suppose that the 
shape of the stator slots is as shown in Fig. 1, in which the 
portion А C has been represented by a straight line instead 
of a curve, as is generally the case in practice. Starting 
from the same hypothesis as for the case already studied— 
that is, supposing the lines of the magnetic field consistin 
of circles with their centres in O, so that О Bad— 
using the same notation as before we have for the 
permeability of one tooth 


Li ir 
P=- an ү 


The angle у, shown in Fig. 1, is a function of z With 
sufficient accuracy for the purpose, we may say 
z = (r- a) r- C, 


where a x C A D, C- sin а (1-- cot u) J1-rsing« So 
we get i f 
2 т-а 
ке a li a 99 
We see, then, that the permeability, P, varies with the 


angle а. For a= (open slots), C=1, and 
LI 4 Се d ] 
Pau! +" L log E +1], 
which is the formula already found for open slots. 
Formula (1) is not suitable for practical applications, 
being too complicated. We can simplify it, if we notice 


The Electrical Enyinecr, June 17, p. 922. 
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that in practice the angle a does not vary much from the 
average value of 35deg. In this case 


C= /14-04=144, 


and P- 4 8 L log [112+ | 


From this formula we get as before : 
А. = Pd S xL [воал +1) i) 


and if € —'8 log ( + 1), 


we have Aa = LS (l + «d) (2) 
In Fig. 2 we have plotted the curve 2 which gives the 


different values of « according to the ratio 4 Curve 1 is 


the curve already found for open slots. 

II. We now come to the most general case, where the 
slots are semi-enclosed in both stator and rotor. The 
problem which we have seen is a simple one for the two 
preceding cases here becomes complicated because the 
reluctance is not any more constant, but varies with the 
relative position of the stator and rotor teeth. We prefer 
not to enter into long and elaborate calculations which lead 
to a formula of no practical value. For the accuracy 
needed in practice it seems quite satisfactory to calculate 
Aa with formula (2), using the curve 2 (in Fig. 2) and 
denoting with S, I, J, the average values of these elements 


corresponding to the stator and rotor. 


€ 


0 2, 4 6 8 10 1 M 1e 


`18 20 


In conclusion, then, for all the cases formula (2) is to be 
used; for open slots in stator and enclosed slots in rotor, 
e is given by the curve 1 in Fig. 2; for semi-enclosed slots, 
e is given by curve 2. The following experimental corrobora- 
tion of above refers to the common case of semi-enclosed 
slots in stator and rotor. The way of proving the accuracy 
of the formula found is the same as the one already used 
for open slots. The correction for the iron reluctance bas 
been done by increasing the air-gap length by 10 or 
15 per cent., according to the saturation of the iron. The 
formula is 

бад “РФ 105 
22. — Аа 

The following data refer to 10-b.h p. and 20. b. h. p. motors 
made by the General Electric Company. The tests on 
these motors were carried out at the works of this firm 
by Mr. R. W. Weekes and Dr. W. E. Sumpner, with a new 
method suggested by the latter.* In designing these 
motors for the above firm, the writer has estimated the 
air-gap reluctance with the exposed method; it will be 
seen that the errors incurred are about of the same order 
as the errors in commercial testing machinery. 

1. The data for the 10-b.h.p are (average values for 
stator and rotor elements): S = 10:5, f= ‘35,1 = 1'13, d = 065, 
п = 216, d, ='0751, p= 6, L —11:8, and the test was made 
with ¢=134 V, ~~ = 40-6. 

We have then € — 1:6, 
and Аа =10°5 x 11:8 (1:15 +1°6 x · 065) 151, 

„ 749 x 134 XO. 07510 9.8 A. 


and Qc. MUN ee 
216? x 40:6 x 151 


* Вее the Alectrical Enginer, June 17. 4 Hopkinson Test for 
Multiphase Induction Motors," by R. W. Weekes, M. I. E. E. 

! The maximum inductions are: for the narrowest points of stator 
tecth 18,000 lines per equare centimetre and for the core 7,000 lines 
per square centimetre. 


It is easy to see that, the two 10-b.h.p. motors being 
identical, they have the same admittanoe at open secondary, 
then the currente given in the test made by Mr. Weekes 
in Table L, columns 5 and 4, reading No. 11, are double 
the light current of each motor, so 

ба a = 10 5. 

2. In the same valuable article published by Mr. 
Weekes, we find another test of two motors, 25 b. h. p. and 
50 b.h.p., belted together. 

Taking in consideration the 25-b.h.p., we have S=12, 
у= 85, I 1:42, d= 075, d, = 085, п, = 90, L 21:56, p=6, 
e = 138 V, ~~ =41. Then 

є= 15, 
and Aa = 12 х 216 {1:42 + 1:5 x 075] = 400, 
‚ _`44 х 138 x 6 x 085 23.8 A 
901 x 41 x 400 

From columns 6 and ? of Table IIL, reading No. 13, we 
have i = 24 5 А. 

3. The following examples have been taken from the 
motors described by Mr. Hobart,* who gives in his article 
the actual obeerved light currents. The saturation being 
low, we take d, —11 d. 

Motor A.—S=16 5, = 3. 1-11, L=33, p=12, d= 15, 
di = 165, n, 2180, e=290 V, ~~ = 50. 

We have «= 90, 
and Aa = 33 x 16:5 (11+ 9 x 15) = 670, 

2224 х 290 x 12 x 165,5, 23 ·5 A. 
180?x50x670 . 

The test gives : 23 А. 

4.— Motor C. —82195; = 25; L=75; [= 1:45; 
p 30; d = 175; d, = 195; е = 2,900 V; ~~ = 25; 
n, = 1,200. 

We get € = "15, 
and Аа = 75 х19:5 (1:45 x 75 x 175) = 2,500, 

» 44 х 2,900 x 30 x 195 
im oe ee ae OA, 
1,200? x 25 x 2,300 
The test gives 9:5 A. 


and 


and 


LONG-DISTANCE SWITCHES.t 
(Concluded from page 275.) 


The diagram of connections of a long-distance switch 
introduced by the Siemens-Schuckert-Werk is shown in 
Fig. 10. If the switch v is put on to contact 1, coil a 
becomes excited, pulls its armature up, and, by means of 
an ingenious handle mechanism, closes the switch ö. As 
soon as the circuit is completed the current ceases in a and 
the armature returns to its original position, but b remains 
closed. In order to switch off, the switch u is moved on to 2, 
а receives current again, pulls its armature up, and thie, 
by means of the handle mechanism, opens the switch / 
again. At the same time the exciting current in a is 
stopped. All the above described switches are suitable for 


low-tension circuits. 


Fie. 10. 


The introduction of high tensions has led to the intro- 
duction of arrangements by which the high-tension and 
low-tension circuits on central-station switchboards can be 
kept entirely separate. Tho operation of the high-tension 
switches is often carried out by means of more or less com- 
plicated auxiliary mechanism. On this account it has 


* See '' Traction and Transmission," ‘‘ Electric Motors," May, 1904, 
pp. 59 and 40, 

t Translation of an article in Alchtrutechnische Zeitschrift for July 88, 
1904, by F. Lindenstruth and О. Forster. 


THE ELECTRICAL ENGINEER, AUGUST 26, 1904. 805 


become common in America to work the switches elec- 
trically, either directly or with the aid of compressed air. 
In this way the switchboard, besides the measuring instru- ` 
ments, only carries a number of small low-tension switches 
or bell pushes, through which the high-tension switches are 
actuated. Indicators or signals at the same time show the 
connections made. The current for operating the high- 
tension switches may either be taken from the exciting 
circuit or from any other available low- tension supply. : 


tension long-distance switch. In this case a relay, R, has 
been added, which sends current round the switching-out 
coil as soon as the main current exceeds a given value, and 
so makes the arrangement into a simple maximum cut-out. 

Fig. 13 is the diagram of conneetions for two trans- 
former stations feeding a single low-tension network at two 
different points. In order to reduce the no-load losses to 
а minimum at times of light load, one of the transformers 
(I.) is arranged to be cut out, station B being able to deal 
with the average load alone without objectionable voltage 
drop. At & certain load the relay f in station II. closes 
the cireuit of relay c, which, after а certain (adjustable) 
lapse of time, closes the circuit of the switcbing-in coil, a, 


Fic. 11. 


The above arrangements can, of course, also be employed for 
the switching in and out of distant transformers in order 
to reduce the light-load losses, and several devices for this 
purpose were described in the Elektrotechnische Zeitschrift, 
1901, No. 17, and 1902, Nos. 24 and 25. 

Modern high-tension switches are almost invariably of 
the oil-break type, and an automatic switch of this sort is 
shown in Fig. 11. The apparatus consists of the oil-holder, 
a, with the terminals, ö, fixed to the cover by porcelain 
insulators. The switch on coil с is fixed above the oil- 
holder. The core d carries the insulated contact pieces, 
9 7, by means of the rod, f; d is continued upwards by 
means of a brass rod, h, a projection on which works in 
the fork of the arm, X. The latter carries a brush, J, which 
makes contact either with 1 and 2 or with 3 and 4, accord- 
ing to the position occupied by the handle. When coil c 


Fic. 12. 


is excited d is drawn up, and makes contact between 0 7 
and bb. At the same time the handle, k, reaches the 
dotted position and is held there by the locking trigger, m. 
Before this extreme position is reached the brush, J, will 
have left contacts 1 and 2 and will connect 5 and 4. The 
current in the switehing-on coil then ceases, whilst the 
switching off coil, e, can have current sent through it when 
required. If such a current is sent the core o is pulled 
right up, releases the trigger, m, and the core d falle to its 
original position and open the circuit. Apparatus of this 
sort is as readily applicable to alternating as to direct 
currents. It is even unnecessary to employ laminated iron 
for the former, as the coils are only excited for very short 


intervals. Fig. 12 shows the connections of such а high- 


jl 
2. | 
— 


in station I. At the same time a relay, d, on the low- tension 
side of station I. opens contacts 1 and 2 when a certain 
current is reached. When the load on the network falls 
again, d connects contacte 1 and 2, thus making the circuit 
through b, which throws transformer I. out of circuit 
again. By the use of a maximum relay in station A trane- 
former I. can be protected against overload in the way 
shown in Fig. 12. The time relay, C, is not absolutely 
necessary, though without it instantaneous short-circuite in 
the network would cause transformer I. to be immediately 
put into circuit. 
— Pr————— 


WALLASEY TRAMW AYS. 
'The following is an abstract of the revenue account for 


the year ended March 31, 1904, taken from the annual 
report of Mr. R. R. Greene, general manager, to the chair- 


| man and members of the Tramways Committee. 


REVENUE ACCOUNT. 


3 Expenditure £ sd. 

| Maintenance of cars е5 m rennen 2,105 3 1 
Maintenance of buildings 2.2. 218 18 4 
Maintenance of lines Ihk 4 . 262 16 8 
Implements and tools . . 177 17 3 
Depót expenses . . .. . . . . ͥ . 1,699 7 11 
Repairs to overhead equipment . 855 311 
eee no Eo 0m Ea XAR Va Roa" 16,666 4 0 
Rates and taxes MM" . 90116 3 
Printing and в{айопоегу..................................... ài 96 14 6 
Advertising F “ 16 211 
Sahne дард A еакЕ . 78 0 0 
JAW expenses „оосо эл йкы аны e e e ese 246 
General Charged . чазын dne niniin . 3351 19 11 
Insuranoe fund... e ese ee 60688 780 . 100000 0 
Depreciation and renewal fund. .. . 4,500 0 0 
29,480 9 5 

Balance carried to net revenue account ................... 6,598 18 1 
£35,875 1 4 

Cr Receipts £ s. d. 
Traio төбөїрїш MS . 55,264 15 Б 
Advertising rent . . . . 5222 
Old material, eto. . „ аз 68 611 
Damage to cars and costs, eto 2 1116 4 
Fines for breach of by - laws. . . “ 3 0 0 
Oharges and stamp duty re loans . > 14 0 0 
Mortgage transfer fees. , . . r nm —— 026 
£36,873 1 4 
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THE CAMBRIDGE MEETING. 


The British Association for the Advancement of Science 
have this year had a most successful meeting in the 
university town of Cambridge, The advantages of holding 
the annual gathering of the association in a town devoted 
as Cambridge is to the dissemination of knowledge are 
many. In the firat place, it is the home of numerous 
scientific men who are the better able to put before the 
meetings their most recent researches. In the second 
place, the facilities in the way of lecture theatres are good, 
and every modern appliance has been placed at the 
command of the readers of papers. Thirdly (but first, as 
the wicked detractors of the British Association would 
say), the opportunities for sighteeeirg, garden parties, and 
social functions generally are exceptional. This year the 
association was honoured by having the Prime Minister as 
president. The Right Hon. A. J. Balfour, M.P., has 
every qualification for this position, and filled it 
admirably. The presidential address showed the depth 
of his scientific thought, and Мв regular attendance 
at the meetings of the sections was evidence of bis 
keen desire for further information. We are afraid 
that this afforded little refreshment to the Prime Minister 
after his arduous work of the past session. It is true, ina 
sense, that а change of employment is а rest, but the atmo- 
sphere of the room in which Section A was held was even 


| worse than that in the House of Commons after an all-night 


sitting. It was а good reply to those who hold that the 
British Association is merely a scientific picnic. The 
drawing office of the engineering laboratory was used by 
this section, and on Tuesday last was crowded throughout 
the whole of the morning to hear a number of communica- 
tions on radioactivity and ionisation. These subjects have 
been the successful hunting ground of the Cambridge 
school of scientists under the able leadership of Prof. 
J. J. Thomson. When, therefore, this expert, Lord 
Kelvin, Prof. Schuster, and other workers on the sub- 
ject were communicating their original results an excep- 
tionally large audience was attracted, and but for the 
state of the air in the room one could truly say they 
were listened to with breathless interest. Prof. J. J. 
Thomson's opening speech in the discussion on the radio- 
activity of ordinary matter was а masterlv exposition oí 
the researches carried out at Cambridge under his direc- 
tion. He showed the extreme difficulty of distinguishing 
between the primary radioactivity of а substance and the 
radioactivity induced in it by the influence of other radio. 
active substances, such as radium and thorium. There was 
also the difficulty of deciding whether a substance was 
radioactive because of its impurities containing small 
quantities of these radioactive materials. Prof. Thomason 
described how by enclosing a small charged plate in 
a metal box, and screening this box from outside 
rays, his students had secured definite and consistent 
figures as to the ionisation of the enclosed air. With 
different metals for the sides of the box, consistent varying 
results were obtained, even although the same metal 
used in two experiments came from widely different parts 
of the earth. Experiments in altering the size in the con- 
taining boxes enabled further analysis as to the source of 
the waves to be made, and the conclusion arrived at was 
that all ordinary matter was more or less radioactive. 
Definite figures were given, and although the conclusions 
were disputed by one or two other scientists, they were 
generally accepted. The compliment paid by Sir Oliver 
Lodge to the Cambridgs expsrimenters is worthy of 
repetition. He said that there were such a large 
number of experimenters now at work on radioactivity, 
and such a legion of experiments published, that one 
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could not begin to remember them all. It was only 
at Cambridge that theory and fact were advancing 
together, and the theory enabled the facts to be remem- 
bered. Other sections of the association were also well 
attended, and the papers brought before Section G were 
of a higher order than usual. The section, however, is 
still as badly organised as ever, and the engineering com- 
mittee would do well to take а lesson from Section Н, 
which is devoted to anthropology. Їп this section eight 
or nine communications were frequently got through in a 
morning, due to the fact that the time allowed for each 
was fixed beforehand. In the engineering section the first 
two or three papers took the whole of the time each day, 
and then the members adjourned to lunch, leaving the 
other authors to read their communicatione to the president 
and secretary. 


FORTHCOMING EVENTS. 


SATURDAY, 8ЕРТ. 3. 


Association of Municipal and County Enginoeers.—District 
meeting at Birmingham. 


APPOINTMENTS VACANT. 


Mechanical Engineer. Messrs. Deacon’s, Leadenhall-street, E. C. 
See advertisement. 

Station Superintendent, Ilford electricity supply works. Salary 
£150 per annum. See advertisement. 

Electrical Engineer. Mr. Frank Broadbent, consulting engineer, 
4, Queen-street-place, E. O. See advertisement. 

Draughtsman, Oroydon. Salary £2. 5e. per week. Applications 
to Mr. Alex. О. Oramb, borough electrical engineer, Electricity Works, 
Croydon, by Sept. 5. See advertisement. 

Switchboard Attendant, Kirkcaldy electricity works. Wages 
25s. per week. Applications by 27th inst. 

Resident Electrical Eugineer, Willesden Urban District Council. 
Salary £250 per annum. Applications by Sept. 17. 


CORRESPONDENCE. 


„One man's word is no man’s word, 
Justice needs that both be heard.”’ 


TELEPHONY AT GLASGOW. 


Sır, —I see that it is necessary to proceed patiently with 
this discussion, and to settle one point at a time. In his 
paragraph last week W. O. T." calmly ignores the fact, 
clearly shown in my letter above, that the 1897 estimate 
described a totally different system from the then existing 
system,” and he assumes that it described a similar equip- 
ment. Mr. Bennett, in his communication, contributes 
several fresh errors and contradictions. 

I must again state the point we are discussing. It is 
that the 1897 estimate was made for the special purpose 
of showing what the then existing telephone system in Glasgow 
ought to have cost the National Telephone Company.” 
„W. O. T." has said that he believes this to be entirely 
true, and that he has based all that he has written on it. 

Now, sir, the first point of all, and one that I regretfully 
note W. O. T. has extreme difficulty in grasping, is that 
an estimate to show what an existing system ought to have 
cost would describe a system similar to the existing system. 
Tho existing system of the National Telephone Company in 
Glasgow in 1897 was an overhead single-wire system. 
That is clearly shown in the report of the enquiry. If the 
estimate has been drawn up for the purpose of showing 
what the existing system ought to have cost, it would have 
described a similar system—that is, an overhead single- 
wire system. 

I think I made it clear to any ordinary reader of my last 
letter that the estimate did not describe a similar system. 
It described a totally different system, and Mr. Bennett, 
in his evidence describing his estimate, drew as many 
distinctions as possible, in respect to the general design 


of the syatem, the quantity and quality of materials to 
be used, and the number of junction lines and switch. 
rooms to be provided, between his proposed system and 
the existing system. Therefore, the equipment described 
in the estimate and by the estimator was not a similar 
equipment to the existing equipment, but a totally dis- 
similar one. 

* W. O. T." says he wants the truth. Why, then, should 
he persist in stating what is not the truth? In his para- 
graph appended to my last letter, notwithstanding that it 
is clearly shown in that letter that the 1897 estimate 
described a totally different system from the 1897 existing 
system, he persists in referring to the estimate as if it 
described а system similar to the 1897 existing system. 
He says, Mr. Bennett asked himself what would be the cost 
to replace the company’s equipment by a similar equipment. 
He says, Mr. Bennett and the town clerk of Glasgow got 
tenders for a similar equipment. And again, below, he 
refers to the Glasgow committee being satisfied with the 
equipment similar to that which existed. 

This is not argument, it is a weary reiteration of error. 
There is no similarity between a metallic circuit under- 
ground system and an overhead single-wire system. The 
estimate described a metallic cirouit underground system, 
the existing system was a single-wire overhead system ; 
therefore the estimate did not describe, the town clerk did 
not get tenders for, and the Glasgow committee did not 
consider a similar equipment to the company’s equipment of 
1897. Until W. O. T." can realise this point clearly, we 
are arguing at cross purposes. 

Regarding Mr. Bennett’s communication, the value of it 
is somewhat diminished by the fact that it was written as 
an editorial, to be published anonymously, and it is still 
further diminished by the fact that whereas Mr. Bennett 
assumes that he is answering my criticisms, he is really 
trying to answer his own contradictory statements. 

Mr. Bennett seems to have been not wholly frank in his 
evidence before the 1898 Select Committee. He was asked 
if there were anything to modify his evidence at Glasgow, 
and he said “No.” Why did he not tell the committee 
that the Glasgow estimate was for the special purpose of 
showing what the then existing telephone system ought to 
have cost the National Telephone Company”? That would 
have entirely changed the bearing of his evidence. 

Apparently, Mr. Bennett now wishes to imply that his 
evidence regarding the Glasgow estimate before the 1898 
Select Committee was subject to the mental reservation 
that it referred only to the possibility of building in Glasgow 
a certain kind of system, of a certain size, serving in a 
certain way a certain fixed group of subscribers situated in 
certain fixed localities, for a certain capital sum. The 
committee certainly did not take Mr. Bennett in that way ; 
their report plainly shows that they understood him to 
instructing them in the cost of telephoning the Glasgow 
area. 

I am aware that Mr. Bennett hedged” on his Glasgow 
estimate under cross-examination, but that is nothing 
unusual. Mr. Salvesen, after the estimate kad been 
criticised in detail, hedged still further, but he was only 
backing up his client, as is a lawyer’s duty. 

Mr. Bennett now makes the remarkable statement that 
the National Telephone Company assorted that they had 
spent cn their 1897 Glasgow system four or five times 
the amount which Mr. Bennett estimated was the proper 
expenditure for an excbange of that kind." Am I correct 
in interpreting this to mean that the National Tolephone 
Company asserted that they had spent £400,000 or 
£500,000 on an exchange of 5,000 lines, and will Mr. 
Bennett kindly give bis authority for that statement.— 
Yours, eto., HERBERT LAWS WEBB. 


35, Old Queen-street, S.W., Aug 22, 1904. 


SIR, —I have made up my mind to take no further notice 
of Mr. Webb's stupidities, but in view of W. O. T's’ 
remarks in your last issue, I think the annexed excerpt 
from the proceedings of the Local Government B ard tele- 
phone enquiry in Hull last year, taken from the Hull Da:ly 
News and Ezpress, will be of interest, as it shows that 
“ W. O. Тв” views coincide entirely with the Local Govern- 
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ment Board inspector’s. Mr. Webb, in his evidence, had 
stated exactly what he has done in his lettere to you about 
the original five-thousand line system at Glasgow, and he 
and Mr. Robb did their best to make capital out of it in 
favour of the National Telephone Company. Colonel 
Slacke, however—who I may say was unknown to all the 
parties—consulted the Glasgow Blue-book for himself, and 
then committed himself to the strong language reported as 
to Webb’s and Robb's conduct. You will see that W. O. T." 
and Colonel Slacke arrive at exactly the same opinion. This 
incident, being unfavourable to the National Telephone 
Company and its advocates, is not included in the so-called 
Blue-book of the Hull telephone enquiry recently published 
by one of your contemporaries. 

It will perhaps be within your recollection that Sheriff 
Jameson, the commissioner of Glasgow, in his report 
referred to my original estimate in terms which proved that 
he understood it thoroughly, and never thought of con- 
struing it in the same way as Webb would have you believe 
that he does. | 

Mr. Webb has consequently both the Hull and Glasgow 
judges against him.— Yours, etc, А. R. BENNETT. 


The telephone enquiry was continued at the town hall this 
morning before Colonel Slacke, the Local Government Board 
inspector. The town clerk (Mr. E. Laverack) again appeared 
for the Corporation, whose application was supported by Mr. 
Dixon, on behalf of the Hull and District Chamber of Trades, 
and Dr. Woodhouse, on behalf of a ratepayers’ committee. 
Mr. Robb and Dr. Т. О. Jackson opposed. 

At the outset Mr. James Watson remarked that there were 
two points upon which he would like to have а clear under- 
standing. Supposing there were not sufficient subscribers to 
the municipal telephonic system to meet the working expenses, 
etc., could they increase the rates in the future to meet any 
deficiency ? 

The Town Clerk : Certainly. 

With respect to moneys that you have borrowed for a specific 
purpose—those moneys are only used for that specific purpose ? 

he Town Clerk : That is so. 

The Inspector: If there be any deviation from the scheme 
put forward, it would have to be submitted to the Local Govern- 
ment Board. 

Mr. ROBB AND HIS ASSERTIONS. 


Mr. Bennett then asked Mr. Robb if he was prepared to 
withdraw what he said yesterday about the Glasgow enquiry. 
Mr. Robb had made certain allegations, and he (Mr. Bennett) 
earnestly wished that they should be withdrawn. 

The Inspector : I remember the incident quite well. 

Mr. Rabb (emphatically): I am not prepared to withdraw. 
My view on the matter is the same now as it always was, and is 
in harmony with the views of everyone who attended that 
enquiry. Mr. Webb, who gave evidence at that enquiry, tells 
me that Mr. Bennett's system for 5,000 subscribers was, in the 
first instance, evidently put in as a working scheme. Well, it 
is true that in the course of the enquiry Mr. Bennett referred 
to it ав à mere comparison, and that he did say, after he actually 
proceed to telephone the city, that he would provide for a larger 
scheme. 

GTLASdOw anD Нои, 


My point is this, that Mr. Bennett is suggesting a similar 
system here. In the Glasgow system Mr. Bennett said he would 
provide for 5,000 subscribers only, because it compared with the 
5,000 subscribers of the National Telephune Company there. 
Bat in Hull Mr. Bennett is providing less—he is providing for 
2,000 subscribers, where the National Telephone Company have 
5,000 subscribers. Wherefore, if Mr. Bonnett proceeds on the 
same scheme as Glasgow 

The Inspector : That is not the point. Mr. Bennett merely 
put forward the system for 5,000 subscribers as a scheme. 

Ме. Robb then proceeded to quote from the report of the 
Glasgow enquiry, and concluded with the words, ‘‘ There, sir, I 
think that clearly proves my point.” 


„ PERFECTLY UNJUSTIFIABLE." 


The Inspector: To my mind it clearly proves that you have 
taken the wrong view (laughter) I don't think you ought to 
have expressed your opinion in the way you did yesterday 
with regard to Mr. Bennett. It has been the only incident in 
this enquiry that I might describe as being of a personal matter. 
I was in the hopes that this enquiry would have been conducted 
free of personal references. Under such a serious allegation I 
think Mr. Bennett is perfectly right in calling attention to the 
incident, I think that such a remark was perfectly unjustifiable, 
and I regret that this personal element has been introduced. I 
further think that the movers in this scheme appear to have 
been actuated only by their views as to what is best for the 
city, and, in that way, for the ratepayers, and I cannot believe 


it is in accordance with the views of those for whom you are 
acting that you should express yourself in the manner you did. 
Mr. Robb : I put it forward not as а personal matter, but м 
an illustration. 
The Inspector : Well, I will hear no more of the matter. 


Sin, —I am just a little surprised а& Mr. Bennett's vindi- 
cation of himself. It is all right, of course, as far as it 
goes, but, as an outaider, though desirous of getting at the 
real facts, I should have thought his triumphant vindication 
would have been found in Mr. Andrew Jameson's report 
dated Nov. 29, 1897, issued 1898 (C 8,768); price, 23d. 
Mr. Jameson heard all the evidence for and againat, he 
being the gentleman instructed to hold the public enquiry. 
After referring to another estimate Mr. Jameson goes on 
to вау: 

“But а new estimate has now been prepared by Mr. 
Bennett, which is based upon the footing of there being the 
same number of subscribers as there are at present to the 
National Telephone Company, and which shows a capital 
expenditure of £97,833. 5s. 8d., and professes to show a satis- 
factory working of the system at а uniform charge of £5. 5s. 
per instrament all over the Glasgow district area. As will 
be seen from Mr. Bennett's cross-examination, the correct- 
ness of this estimate is questioned by the National Tele- 
phone Company ; but the estimate itself is of very little 
use for practical purposes, because from what the counsel 
for the Corporation said in answer to the commissioner, it 
appears that Mr. Bennett's view, if he were to advise 
the Corporation, is that they should lay down a system 
sufficient to accommodate from 20,000 to 25,000 
subscribers, as, indeed, Mr. Bennett himself says. 
This would, of course, cost a great deal more 
money—perhaps about four times as much as the 
estimate of £97,833. 3s. 8d.; but this view seems 
not to have occurred to the gentlemen who con- 
sidered this matter on behalf of the Corporation, because 
Bailie Alexander, the convener of the Telephone Committee, 
only contemplates spending £100,000 to £120,000, while it 
is quite certain that a very much larger sum than that 
would be required to establish a system for 25,000 sub- 
scribers. And Treasurer Colquhoun has apparently not 
gone into the question as to how much every new 1,000 
subscribers would cost, although he says they look forward 
to getting ultimately 40,000 to 50,000 subscribers in 
Glasgow. All this shows that the Telephone Committee 
of the Corporation have not as yet really faced the question 
of finance.” 


If this conclusion of the judge "—for judge he was in 
this case—means anything, it means that Mr. Bennett's 
estimate was just what Mr. Bennott says, an estimate for 
the purpose of showing what the system then in existence 
ought to have cost; and that Mr. Bennett's own estimate, 
when made, would be for an expenditure, not of £97,000 or 
£100,000, but about four times that, or £400,000. 

Just one word as to Mr. Webb's play of words on the 
question of similarity or similar. It will be time enough 
to discuss whether I ought to have said identical rather 
than similar when the more important subject is decided, 
but I used “similar” because I did not mean identical, only 
approximating to that which existed something almost or 
quite equivalent to what existed, as regards results to. be 
obtained, though not absolutely identical as regards every 
detail of equipment. Neither Mr. Bennett, nor the Town 
Clerk," nor even Mr. Webb would obtain tenders for 
identically the same things that existed, a close approxima- 
tion being all that was required for the purposeia view. I 
suppose the difference between the “ metallic circuit under- 
ground" and the “overhead single-wire system” was 
discounted for what it was worth by the judge. My 
point, however, is a very different one. The estimate— 
“ identical, or similar, or approximate, whatever 
word be used—was not for work to be done, but for 
another purpose, to get, if you like, ‘approximately at 
the cost,” near enough for the purpose in view” (which 
phrases are glosses on Mr. Bennetts words, "ought to 
have cost —0f the then existing telephone system." 
The idea so evidently conveyed to the judge was that Mr. 
Bennett’s proposals, if ever formulated, would cost nearer 
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£400,000 than £100,000, and that those proposals were not 
on the same lines as those on which the estimate was 
founded. If this is the correct view, and, as I say, it has 
the imprint of the “judge” who heard all the evidence, 
this well-discussed estimate has no more to do with the 
actual work carried out than had Zenophon.—Yours, 
ote., W. O.T. 


[We are not altogether satisfied with the use of such 
words ав stupidities.“ Mr. Webb is entitled to say what 
is his interpretation of a oertain estimate, and Mr. Bennett 
is entitled to deal with that interpretation in two ways: 
(1) With a direct negative; if that is rejected, and no 
further evidence be forthcoming, the world must judge of 
the relative credibility of the opponents. (2) To Feli donee 
the negative with variant interpretations by others in a 
ишо to judge as well, or better, the facte of the case as 

is opponents. Mr. Bennett has given the direct negative. 
His assertion is 4 pe by Mr. Jameson’s report, aleo by 
the remarks of Colonel Slacke, which he says deals with 
the same question, though the excerpt he gives from the 
Hull paper leaves the exact question to which Colonel 
Slacke referred in doubt. It requires Mr. Robb’s statement 
of the previous day.—Ep. E. E.] | 


ARTIFICIAL LOADS. 


SiR,—Referring to Mr. Davis's letter which appeared in 
your issue of 12th inst., I beg to say that I quite agree 
with him, that it is the publishing of one's experience, 
together with the general details and results obtained, that 
does much towards forwarding the general knowledge, but 
should like to remind him that exchanges of opinion, 
together with discussions from others who can claim to 
have had experience in the subject, are certainly healthy 
points, and must also go far toward assisting in the above 
object. Therefore, it was only with this object in view 
that I endeavoured to point out that although the method 
he used was certainly ап improvement upon any arrange- 
ment of tubs or wire resistances—and I have notthe slightest 
doubt but that the tank he mentioned proved itself both 
useful and satisfactory—there are still points which I thought 
might be improved upon, some of which have been men- 
tioned, points which I hava found by experience, and which 
have been proved by other engineers, to be quite 
correct. 

With regard to the question of earthing the tanks, I may 
say that there is nothing in this method that would 
specially recommend its practice. Personally, I have always 
considered it an unmerciful test upon the insulation of 
either dynamo or motor, especially in such places as a large 
engineer’s testing department, where pony brakes, water 
brakes, surface-condensing plants, water-resistance tanks, 
pumpe, and cylinder drains are all helping to saturate the 
atmosphere with moisture, which, settling on the insula- 
tion, does not tend to strengthen or increase its resistance. 
Besides, no practical engineer would think of running the 
machine under full load at the maximum voltage in order 
to test the insulation. Better by far test this with the 
proper instruments before starting up. Generally speak- 
ing, when a set is run for some hours on trial, it is for the 
purpose of testing the combined efficiency and general 
behaviour of same with regard to the rise in temperature, 
etc., and not so much for testing the insulation, because 
should there be any weak point in the insulation not 
detected before starting up it, is almost certain to burn 
up and probably ruin half the winding long before you 
can shut down. 

Mr. Davis апа “ A.M.IC.E." seems to be under the 
impression that the chief reason for using the earth system 
is to prevent serious results from shocks, which impression 
is entirely wrong, as it can be shown that the risk from 
shocks is far grester, when using the earth system, than 
when completely insulated from all earth circuits. With 
regard to the lives of the attendants being at stake, this 
is certainly an exaggeration. My advice is to see that 
all connections are both mechanically and electrically made 
before thinking of coming up under load, and not to 
allow any assistant to attempt to complete any unfinished 
work. Whilst the machine is on load there is no reason 
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for having to handle any part of the circuit beyond adjust- 
ing the brushes or working the switches, which should, of 
course, be properly protected. 

What I wished to point out regarding the use of 
chemicals was, that in order to get a very steady run it is 
necessary to keep the conductivity of the water perfectly 
constant, and this can only be done in two ways—viz.: (1) 
by keeping the temperature of the water constant by circu- 
lating & sufficient volume; and (2) by drawing the circu- 
lating water from some large source, such as a canal, of 
course taking great care that the suction pipe is right 
away from any works drains, and so prevent any possibility 
of contamination. Mr. Davis mentioned that occasion may 
arise when it would bean advantage to put a small quantity 
of chemicals into the tank, in order to get the last few 
amperes and so build up the full load, but this would be 

ractically useless with a heavy circulation of water. 
What I would strongly advise him to do would be to 
increase the cross-section of the water by increasing the 
depth in order to build up the load, and this could easily 
be done with a suitable arrangement for adjusting the 
overflow. Thie, together with an arrangement for varying 
the distance between the electrodes by lowering the one 
tank into the other, would give his tanks a wide range of 
adaptability, and hence do away altogether with the need 
for chemicals. I should like to ask Mr. Davis to look up 
the back numbers of this paper for the month of March, in 
which he will read that а representative of а very large 
firm—makers of high-speed engines—read a paper on 
Feb. 17 before the Institution of Electrical Engineers, in 
which he clearly told the members that for some years past 
they had only used canal water for their tanks, and that 
on no account were chemicals allowed to be used. "Then, 
surely, if à works of such magnitude, with & large testing 
department constantly making tests, find the сапа] water 
quite & success, I do not think that either Mr. Davis or 
"A.M.LC.E." need have any fear in using it, providing 
proper care is exercised when deciding upon the position 
of the suction pipe.— Yours, eto, YRREB. 


Sik,—Referring to the remarkable letter by A. M. I. C. E.“ 
in the Electrical Engineer for Aug. 12, which is an outburst 
of nothing—at least, not of importance—and is also quite 
devoid of any real practical help upon the subject. In other 
words, it is a clear admission of carelessness and inexperience 
with these matters. 

Every one of his remarks quite confirm this conclusion. 
Take, for instance, that part in which he states, Mr. 
Davis points out the desirability of doing without acid or 
alkalies to reduce the resistance of the water, and emphasises 
the alternative method—a rapid changing of the water.” 
Of course, meaning to say that, instead of using acids or 
alkalies to reduce the resistance of the water, he would 
effect a rapid changing of the water to produce this. Now, 
if he were running a dynamo set on part load, and wished 
to increase the load by lowering the total resistance of the 
tank, surely he does not mean to say that a rapid changing 
of the water would do this. If so, then I venture to say 
that he ie entirely wrong with such an impression ; what it 
certainly would do, if anything at all, would be to lower the 
temperature of the water in the tank, and by so doing, con- 
siderably increase the total resistance of the circuit, which 
in turn would take off greater part of the load, and there- 
fore upset everything. 

Then, again, it is quite absurd to attempt to show tbat a 
large body of water such as а canal is likely to instantly 
change in its physical properties or conductivity, and so 
bring about such a violent change in load such as he speaks 
of. But what it really does show in the remarks is that 
someone bad evidently fixed the pump suction pipe very 
near the drains of some other works, and that any stream 
of impurities which may come down during the test he 
got the full benefit of. Which would, to say the least, 
be gross carelessness on the part of the one responsible for 
selecting the place to fix the suction pipe. 

Then, again, the film of oil, and his impression upon the 
effect of such, is radically wrong, as anyone who has had 
occasion to use condensed water for the resistance or test 
tank, or who may have studied the physical change that 
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would be produced by the addition of oil into water, would 
know that it is quite different in effect to that he mentioned, 
and cannot be responsible for the great fluctuation in load 
of which he has experienced. It rather suggeste that 
‘‘A.MI.C.E.,” or someone else, may have been oiling the 
overhead gear, and quite carelessly dropped the oilcan 
down between the electrodes in the tank, which 
would doubtlessly cause such a great change in the load 
he speaks of. If A. M. I C. E.“ is anxious to become a 
successful engineer, he must drop all slipshod methods, 
and carefully consider what he is goiag to do before he 
starts, provide proper tanks with ample supply of circulat- 
ing water, suitable arrangements for varyiog the load, 
avoid all chemicals, and, above all, carefully avoid placing 
the pump suction pipe up the drain of some chemical works. 
If he will do this, he will meet with better results The 
indicator cards may not be quite so picturesque as before, 
but from an engineer's point of view they will be much 
better.— Yours, etc., YRREB. 


THE HOPKINSON TEST AS APPLIED TO INDUCTION 
MOTORS.* 


BY W. E SUMPNER, DSC, AND R W. WEEKES, M I Е.К. 


The late Dr. Hopkinson was, as is well known, the first 
to suggest a method of testing direct-current dynamos by 
arranging similar machines in pairs so aa to circulate the 
power, the portion of the power wasted being supplied 


on the rotors must be of different diameters, since one rotor 
must run above and the other below the synchronous speed 
The ratio of the diameters must be such as to cause the 
right amount of slip for the load required, assuming the 
rotors are to remain short-circuited during the test. If the 
slip of each motor is 3 per cent. at full load, and if 12 per 
cent. of the load is lost in each machine, the overload of 
one machine will be approximately 24 per cent , correspond 
ing with a slip of 5} per cent.; while the other machine, 
working as generator, will give out full load and bave & 
negative slip of 3 per cent. The pulley diameters must 
thus differ by 62 per cent., assuming no mechanical slip 
between the belt and the pulley, or if 1 per cent. be allowed 
for this, the pulleys must differ by about 8 рег cent. in 
size. With such pulleys the machines, when switched on 
to the mains, will be subjected to a perfectly steady 
load admirably suitable for a long run on load. But 
with given pulleys the load cannot be adjusted or 
altered unless resistance is put in the rotor circuits. This 
can easily be arranged by using low-resistance connections 
between the rotor slip-rings and the short-circuited starter, 
or, better still by using, when available, a rotor starter 
which can stand the passage of the load currents through 
the rotor circuits. By adjusting the position of the starting 
switch the load can be then adjusted to any desired amount, 
if the rotor pulleys have been chosen sufficiently different 
in size to fully provide for the slips required. The losses 
in the rotor resistances are very small, and can in moet 
cases be neglected. They are, however, easily measured, 
and should be subtracted from the power taken from the 
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from some external source. The method and its advan- 
tages are well known in regard to direct-current machinery. 
The principle of the method is, of course, applicable to any 
form of apparatus capable of transforming energy in а 
reversible manner. It was applied to the testing of 
al-ernating-current transformers by one of the writers 
som) years ago, and it has since been utilised for the 
testing of alternators. The application to three-phase 
machinery involves some special points, and the writers, 
who have lately tested a number of induction motors by 
this method, have found it so satisfactory that it seems 
desirable to draw attention to the experimental details 
invo ved in the test. | 

The two similar machines have their stators connected 
with the mains, while their rotors are belted together. 
Switches must be used with the stator connections if the 
rotors are of the short-circuited type, but are unnecessary 
if the rotors are supplied with starting resistances. The 
connectious must be such that the belt is driven in the 
same direction whichever motor is started. The pulleys 
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mains in order to arrive at the total losses in the two 
machines and in the belt drive. 

Another method of adjusting the load consists in alter- 
ing the voltage of supply. For given values of the slip 
the torque of the machines, and therefore the load, is pro 
portional to the square of the voltage. 

The arrangement of instruments and circuits is shown in 
the diagram. The power, w, taken from the mains must 
be measured, and also the power, W, in the circuit between 
one of the machines and the mains. The machine used as 
motor, of course, takes the greater amount of power, and 
if W refers to the power given out by the generator, W + w 
is the power supplied to the motor. Otherwise the differ- 
ence between these quantities is the power given out by 
the generator. The load of each machine and the losses 
in the two are thus determined, and the efficiency can be 
obtained in the same way as for direct-current machines. 
In regard to the measurement of power, it will be found 
sufficiently accurate for all commercial measurements of 
efficiency to use the single-wattmeter method (which 
assumes that the load is balanced between the cireuits) 
and treble the reading of a wattmeter with its current ooil 
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TABLE I.— TEST OF TWO 10. H. P. THREE. PHASE MOTORS, TAKEN APRIL 16, 1904. 


Ф ә omy — 


t Ns g Pe . Rotor period, Stator tempera. 

‚ No. of n A , 

reading. 2 à Qs. 10 g. | А.. WI. W.. V а" сме FL 
4.25 | 280 | 256 | 124 | X58 | 240 | 264 | 488 | 2:64 50 — 
439 | 272 |,252 | 120 | 377 | 250 | 260 | 4:88 | 2°73 50 — — 
5.0 260 | 250 | 112 | 3°51 | 241 | 250 | 4°45 | 251 50 — — 
5.15 | 26:5 | 250 | 112 | 541 | 240 | 242 | 431 | 2°61 50 90˙5 98 
540 | 287 | 280 | 148 | 4°48 | 260 | 265 | 551 | 2:90 49 93:5 | 103 
6.15 | 27:5 | 285 | 1°32 | 4°35 | 250 | 255 | 5:50 | 2:86 50 98 110 
6.50 | 270 | 275 | 1°20 | 4:23 | 250 | 250 | 530 | 284 50 | 100 113 
7.26 | 280 | 278 | 1:22 | 4°36 | 240 | 250 | 5:50 | 282 49 | 100:2 | 114 
7.55 | 270 | 275 | 140 | 403 | 240 | 250 | 510 | 2°75 — |1005 | 114:5 
8.10 | 21:5 | 220 | 1:16 | 2:95 0 0 0 0 30 — — 

— 206 | 210 | 188 | 2% 0 0 0 0 — — — 

8.20 | 200 | 210 | 148 | 2°66 0 0 0 0 — — — 


Notes. —Reading 


2 2 


No. 5,147 ав a motor driving No. 5,146 as a generator. 


M No. 12 was taken with belt off, both motors running light. 


- r = 


o. 10 was taken with belt on, stators excited, rotor of motor open-circuited. 


TABLE II.—RESULTS DEDUOED FROM OBSERVATIONS IN TABLE I. AS TO EFFIOIENCY AND POWER FACTORS 
OF TWO 10-H.P. THREE-PHASE MOTORS. 


© Loss Separated 

g from losses – 5kw, Gen 

2:5| mains for belts. !| output 

E $| Kw. |Motor.| Gen. |W, + W. Input. Output 

Z. i tw, | Kw. | Kw. Kw. | Kw. 
1| 2:34 110 | "4| 7:52 9:86, 8°76 |889| 1°17 | 8 
2| 2°57 1:28 | ‘83 | 761 | 10°18! 8:94 |880| 120 | 8 
3] 2:39 113 | ‘76 | 6:96 9:35| 8:22 881| 1:10 | 7: 
4| 2:29 1:07 | ‘72 | 682 9311, 804 |883| 108 | 7: 
5| 300 1:54 | :96 | 841 |1141] 9:87 |865| 1°32 | 9: 
6| 3503 152|1:01 | 816 |1119] 9:67 |86:5| 1°30 | 9: 
7| 3°03 157 :97 , 814 11˙17 9:60 (861, 1°29 | 9 
8| 3:03 157 :97| 812 |1115) 958 86 | 129 9 
3| 268 | — | — | 78 | —| — |—| — 
10 | 17 | - р-ро — — f=] = 
11 ‘68 — E 0 |—., — — — 
12 — — 32 

i 


1118 | 


! 


placed in one circuit, and ite volt coil connected between 
this and the neutral point. It is, of courso, more 
acourate to use the two-wattmeter method as sketched 
in the diagram. The connections are then less simple, 
but from the ratio of the two-wattmeter readings the 
power factor of the circuit can be determined indepen- 
dently of the ordinary method of comparing the watts 
with the voltamperes. Care must be taken in reading 
the wattmeters in the main circuit if the two-wattmeter 
method is used, since one of these readings will be negative 
owing to the low power factor of the current taken from 
the mains. 
machine used as generator produces current of about the 
same power factor as that of the current supplied to the 
motor, while the current supplied by the main circuit 
consists of the difference of the power components of the 
machine currents, together with the sum of the inductive 
components of these currents. The result is that the 
power factor of the current from the mains is very low, 
only about one-third of that of the machine currents. It 
thus happens that while the power taken from the mains 
may be less than one-third of that circulating round the 
machines, the current from the main generator is about 
equal to and may exceed that passing through the machines, 
a striking contrast with what happens in the corresponding 
test of direct-current dynamos. 

The slip of each machine can be determined most con- 
veniently and accurately by measuring the frequency of 
the rotor currents by suitably shunting any ordinary low- 
reading direct-current voltmeter to the sliprings of the 
rotor. The period of the slow oscillations of the pointer 
can be measured with greater accuracy than the frequency 
of the main circuit currents. The ratio of the two frequencies 
is, of course, the slip of the machine. 

A most interesting point in connection with the 
tests is the possibility of determining the belt losses, 
and the value of the mechanical slip between the belt 
and the pulleys. The losses due to the belt drive 
are caused by (1) extra bearing friction and in bend- 


10 h. p. Input Output 
1 Kw. | kw. 


lll!gzássea3ss 


A curious point about the test is that the. 


— Power factor of motor. —— | Power factor 
generator. 


M. | G. WI +24. Wa + ао. Ratio. Cos o. W. / Wa. Cos G. 


52 o1˙1·81·210 3:64 | 6:22 583 912540 89 
51 80-54-8052 3:68 | 6:50 55 | 903 | 50 90 · 
96 5014.88 527 3-35 | 602 550 895 -565 | 90 
82 |90 55-00 3-3 3:19 | 5:92 557 887 584 | 91 
41 900497 ˙10 405 | 738 545 893 527 88. 
16 |89 483210 598 | 721 | -550 895 540 88 
14 689·5 4.85.2) 410 | 707 | -580 | 910 55 88 
12 89-5 4-99 3.080 598 | 717 557 | 897 555 | ‘88 
— —— | 37 | 678 547 | E94 539 89 
— | — |82 | 55 — —-|-i-i!-1- 
— | —| a| 31 — — — |- 


і 
4 
— 


— 


ing and driving the belt; (2) heating of the pulleys 
due to belt slip. The former loss (1) can be measured by 
reading the wattmeter in the main circuit, firstly, when 
only one machine is in circuit and driving the other by belt 
(with ite stator excited, but with its rotor open circuited), 
and, secondly, when both machines are running light with 
the belt off. The difference of the two readings gives the 
belt driving losses. The latter loss (2) is determined by 
the ratio of the circumferential speeds of the two pulleys. 
This is a quantity difficult to determine with any accuracy 
in ordinary belt drives. The above test seems specially 
suitable for determining its amount. The ratio of the rotor 


speeds is 


where F is the frequency of the current from the main 
generator, m that of the currents in the motor rotor, and 
g that of the currents in the generator rotor. Now, m and 
g are quantities which can be very accurately determined, 
and are each small compared with F, so that, although F 
cannot be determined with such great accuracy, the form 
of the above formula shows that the ratio is not appreciably 
affected by small errors in F. Thus the ratio of the rotor 
speeds can be very precisely measured. To obtain the ratio 
of the circumferential speeds of the pulleys, we have merely 
to multiply the above number by the ratio of the pulley 
circumferences, a quantity which can be accurately 
determined. A good experimental means thus exists for 
finding the actual values for the slip of belts under various 
conditions. 

A number of experimental results obtained in testing 
various motors by this method have already been published 
by the authors in the Electrical Engineer for June 17 last, 
and some of them are reproduced in the appendix. Ехре- 
rience with the method shows that it poesesses all the 
advantages associated with the Hopkinson test of direct- 
current machines. If anything, the experimental arrange- 
ments are easier to make with induction motors than with 
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TABLE IIL—HOPKINSON TEST OF TWO THREE- PHASE MOTORS. 


30-h.p. machine as motor, 25-h.p. machine as a generator. 


ан — — — . u 


— 


No. of | | Rotor period  |Stator tempersture 
0. 0 ла Є 701 м. | W W V. V4 — second. deg. F. 
reading. | Time. | п neg. = * | , | G. M. G. M. 
| | ener n 
— — — — RÉP" ——— — — жыл 

1 12.10 109:5 495 19:1 95 94 10:6 20 "1 220 140 41 2 65 9U | — = 

2 12.20 105 4°4 18 0 95:5 | 91 9 8 196 | 213 154 11:8 '65 52 -— ЫЙ к. 

5 12.45 | 1005 |528 | 1845 | 88 | 87 97 | 1945 | 225 142 | 40°5 76 55 118 155 

q 1.45 94:5 5'06 16:32 | 76 74:5 8:25| 17°20 | 224 142 11 775 87 56 | 5] 145 

5 2.15 91 4 82 15 20 | 73 71 83 153 224 142 10:8 '85 '59 1350 145 

6 2.18 84 3°50 12°70 | 69 67°9 70 13 45 195 123 40:8 78 ‘46 - — 

7 2.22 78 4 82 1290 60 56 5'4 12:95 225 142 408 1.16 ‘36 ут 142 

8 2.52 | 95:5 | 5:50 | 164 | 74 72:5 | 79 | 164 224 142 | 41:5 95 60 1285| 14755 

9 5.10 | 88 | 415 | 152 71 69:5 7˙4 15:8 229 144 41:8 '93 ‘56 129 146°6 

10 5.20 | 67 4°84 | 10:6 39 37 1:5 8'4 225 143 41:8 2°06 31 — | - 

11 5.30 | 89 |375| 158 |70 | 73 77 | 1405 | 197 123 | 410 15 ‘50 127 | 144 

12 5.55 59 4°84 8:68 2 25 - 220 140 41:0 30 4'0 — | — 

13 3.35 56 |629| 761 |2 25 220 38 | 410 — — — — 

14 3.40 56:5 4:72 | 7:82 2 5 - 20 15 41°0 30°0 5˙4 | — — 


— — _— 


Norzs.— Reading No. 5 was taken at a low voltage. 


No. 11 was taken under varying conditions, and is 


No. 15 was taken with both rotors open - eireuited a 


No. 6 was taken with the first stop of the motor rotor resistance in circuit. 
No. 10 was taken with the two steps of the motor rotor resistance in circuit, 


not reliable. 


No. 12 was taken with belt on and the motor driving the generator with its rotor circuit open. 


nd the machines stan ling. 


No. 14 was taken with the belt off, both motors running light. 


TABLE 1V.—RESULTS DEDUCED FROM TABLE IIL AS TO THE EFFICIENCY, POWER FACTOR, AND SLIP OF, 


*^ 


25.H.P. AND 30.H.P. MOTORS. 


- | Separated | 
+. a Power M for Gi n. | Motor efficiency. |р H. р Generator ether iy - — Power factor of motor.—— D 
supplied. belte. output 20 h.p. 
C ‚| 1+ "77 Motor. Gen. WIT W. Input Output Input. Output С W | W. Кайо. Cos S. W/ W. Cos ф. 
2 Kw. Kw. Kw. Kw. Kw. | Kw м | 
1| 14°15 7:66 | 59 31˙3 4545 37°79 83˙5 1°68 | 37:20 31 3 84 4485 3°73) 15°75 | 29 7 53 884 513 874 
2| 15'0 7:21 | 5°78 294 43 00 | 35°79 85:3| 1°60 | 35'19 294 85 7,4:6035:69| 15:20 | 278 ‘527 | 883 504 | 868 
3 1517 708 | 5:49 29:15 | 42:32 | 35°24 |8B3:5| 1°58 | 34°64 | 29°15 (84:14:193:25| 14:17 | 28:15 ‘506 867 | 498 864 
4 11:26 6:49 | 4'18 25°45 | 36:71 | 50:22 82 5 1:35 | 29:65 | 25:45 86:04:28 2 76| 12°14 24:51 505 867 480 85 
5 10:38 | 5778 | 4'00 | 23°60 |33:98| 28:20 853| 1:26 27 60 23:60 (85:54:16 2:88| 10°48 25:25 | 472 850 | 543 891 
6| 940 | 555| $25| 2045 |29:85, 24:30 815 1:08 | 25:70 20-45 86:45:3335:12, 10°15 | 19°70 | 514 875520 | 880 
7| 808 5"11 177 18°35 | 92 6:80.2:11 8:15 18:30 445 835 [416 818 
8| 10:90 6:50 | 4:00 24°30 | 35:20 | 28:90 822] 1:29 | 28:20 | 24°30 8664022584! 10:9 | 24°30 448 | `857 | 482 '856 
9 10°45 6:14 | 3°73 25:20 | 35°65! 27°51 81:8] 1:25 | 26°93 | 25:20 86:54:26 2:57, 11:05 | 22°60 ‘489 | *860 467 847 
10 576 4:50 66 9:9 50 7°75 1:16 4:56 | 12°10 294 "/26 | “179 '638 
11 10:05 5:67 | SV 21°75 | 51:80 15 1'17 | 25:55 | 21°75 8504873 25| 103 21:50 479 855 549 "895 
12 5:84 - 5:84 - ; 618-1 | - E de- 70-3 
15 2°52 — 152 | з — 2. 
| 5:10 — 5 ˙1 


dynamos, while the accuracy of the method is a greater 
boon with three-phase plant than with direct-current 
machinery, owing to the greater complication of the 
testing, and to the fact that alternating-current inetruments 
are not во satisfactory as those for direct-current. 


APPENDIX, 


The accompanying four tables give the results obtained 
by these methods of testing three-phase motors. The trials 
were made at the Witton Works of the General Electric 
Company during April and May last. It is also worthy of 
note that the power factors calculated from the ratio of 
the two-wattmeter readings agrees fairly well with the 
ratio between the apparent and true watts. The power 
factors given are those obtained from the ratio of these 
wattmeter readings. 


LETTERS FROM AN OLD HAND TO A YOUNG ONE, 


V.—ON THE INTELLIGENCE DEPARTMENT. 


My Dear Young Un, —I assume that you are going into 
electrical engineering in order to earn yourliving. Most 
fellows do, and those wealthy bounders who are in it for the 
fun of the thing ought to be dropped on for the nasty way they 
have of cutting prices. Now, it is an unfortunate fact that 
modern business is conducted on the lines of the American 
duel. Two Yankee gentlemen desirous of conducting an 
affair of honour, select their favourite six-shooters and 
enter а wood from opposite sides. They then stalk each 
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other until one of them loses all further interest in the 
game. The only thing the outside world knows about 16 
is that two men went into the wood and only one came 
out. The late lamented was the one that didn't see quick 
enough. | 

At college you don't get much practice in keeping your 
eye open. You get facts and figures flung at you in such 
an insistent manner that you tend to lose whatever talent 
you had for nosing things out for yourself. When you get 
into actual practice you will find very few people who are 
inclined to give you information gratis. No one is pleased 
to see someone else getting on too fast. You will probably 
discover that most useful information is carefully tucked 
out of sight by those who know. You will be baulked in 
getting at it, and you will have to guard against being 
stuffed up with misleading statements. 

You cannot, therefore, begin too soon the habit of 
putting two and two together and totting them up. In 
other words, you must start an intelligence department 
for your own benefit. When, therefore, you have attended 
the last college lecture of the day, don’t think you can go 
off and play cricket. Neither should you limit yourself to 
going home to stew preparation. Go off on your own 
occasionally, and explore the neighbourhood for anything 
engineering. Stand on the kerbstone while the road is 
being pulled about for the electric trams. Wander into 
the railway station, and get a look at the underneath of an 
engine. Hang about the door of the blacksmith, the 
cooper, the timber yard—anywhere where there is work 
going on—and see all you can. You will get hold of many 
things not written in books, 
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If you can manage it, get into conversation with any 
engineer you come across, whether he be of high or low 
estate, and cultivate the use of the leading question. 
There is an art in asking questions which can only be 
compared to the knack of milking а cow. Ап expert 
dairymaid can handle a cow so persuasively that the 
animal positively smiles with pleasure as it yields the 
milk. А novice will probably induce the beast to kick 
the pail into the back end of last week and push the 
operator after it. In the same way, one man can get 
information from you and make you proud to give it; 
another makes you yearn to give a gymnastic display 
on his person because of his i i No one ca 
explain the difference—it is just a question of trying 
till the gift comes. Only two general rules can be 
given: Don’t be shy—delicate feelings are of no com- 
mercial value, and the actual risk to life through 
asking questions is very small. And don't be silly— 
don't ask before you think. You know that in 
boxing, one well-delivered upper-cut does more good than 
any amount of wild hitting. There is generally one ques- 
tion which will induce your vis à vis to tell you just what 
you want to know. Ask that question and no more—and 
don't ask it as if your soul's salvation depends on the 
answer, if you particularly want one. Slip it out easily, 
as if you are just humouring your acquaintance by keeping 
up a conversation. He will then be off his guard, and may 
give away something which on second thoughts he would 
rather bave kept dark. 

You will find that official information is often not much 
use. It may be strictly true in letter, but misleading by 
its paucity. Ап official's statement is limited by two 
thinge—the facts he doesn't know himself (for very often 
the complete knowledge of the ins and outs of a job is 
limited to subordinates in immediate charge of the job), 
and the facts he doesn’t want you to know. If he were 
talking freely, as man to man, he might be able to tell you 
things which his position with respect to his employers 
prevents him аз а man of honour from divulging. If you 
want to get a plain, unvarnished account of anything, go 
to people who know but aren't responsible. For example, 
if you want to know how а certain type of engine really 
runs, don't go to the chief engineer, but to the driver. 

Make а study of keeping yourself au courant with all 
information available. Draw up а list of your sources— 
such technical papers as are suitable to your calibre, any 
engineering societies you have the opportunity of joining, 
any friends in engineering firms you can see or write to, 
any shops which you can visit. And take a look at your 
list occasionally to see whether anyone or anythiog is 
being neglected. You will thus surround yourself with a 
network of “feelers,” by which a disturbance in any part 
of your field of activity will be at once detected by you. 
In my earlier days I belonged to a private information 
club kept up by six young fellows in different firms, who 
wrote month by month a record of any new ideas they had 
seen in their work, and passed round these notes and 
sketches as a sort of circulating library. I don't know how 
our employers would have liked it had they known, but it 
was very useful to us—it kept us in touch, it made us 
accurate observers, and it widened our field of observation. 

Now, I want to shatter your faith in human kind by 
impressing on you that you can’ go through life in 
our profession in a spirit of blind amiability. That 
attitude is one of the chief reasons why so many 
sp'endidly-educated men—fellows who have had good 
chances—are occupying badly-paid positions. On the 
assumption that the world is just, they have jumped 
at the conclusion that the way to get on is 
to get more internal knowledge. Nothing of the 
kind! The men who get on are those who kep their 
hand on the feeler network and respond smartly to its 
indications. When a country goes to war it not only wants 
to know its own resources, but what the enemy is going to 

do. The Japanese soldier not only carries a rifle and 
ammunition, but he has a field glass to see what the other 
fellow isdoing. When two fencers engage, they watch each 
other's eyes to see the quick glance at the pari which it is 
intended to attack. Your “intelligence department” must 
be directed not only to the collection of facts, but to the 


observation of the moves on the chessboard. The best 
jobs are seldom advertised. Even when they are you may 
M sure that they have been watched by more than one 
intelligence department for some time previously. — Yours, 
THE OLD UN. 


 POWER—ECONOMICAL AND OTHERWISE. 
BY CAPTAIN F. S. М. MACRORY, КЕ. 


„High Pressure — that is the watchword of success in 
these modern times. It is applicable not alone to mental 
activity, but also, and with as much force, to the successful 
working of all mechanical and industrial problems of tbe 
prani day. Our fathers walked—we must ron. The 
uture generation will probably fly. But let us to our cae 
io point without farther preamble—a sign in iteelf of low 
pressure. 

The example is an Irish oatmeal mill, one of the few 
survivors of the good old times. For over 40 years the 
power necessary to drive this mill had been furnished by a 
low-speed, low-pressure, double-cylinder steam-engine, of a 
type well known and justly esteemed in the early sixties. 
The nominal horse-power (hideous and meaningless term) 
was 55, and the power actually developed might have been 
anything up to 60 h.p. А good old engine in its way. 
Built for everlasting wear, old fashioned. never in ite easy- 
going life exceeding a boiler pressure of 60lb. to the square 
inch, and having even that reduced to 50lb. in its latter 
days, it can easily be imagined that it bad a somewhat 
abnormal appetite for coal. This appetite increased with 
age. It made light (or more correctly speaking, power) of 
a daily meal of 25cwt. of good Scotch steam coal. Without 
going into details of the milling machinery, we may assume 
that the full amount of power required to drive it was 45 
actual horse-power. So that the coal consumption was out 
of all proportion to the work done. Many expedients were 
tried with a view to reducing this extravagant consumption, 
but with little success. Finally, when the question of a 
new steam-boiler began to loom in view, it was determined 
to relegate the entire power plant to a well-earned rest, 
and to replace it with something of a more up-to-date type. 

Electric transmission from a source of water power three 
miles distant: new steam engine and boiler: oil engine : 
gas-engine : the choice lay between these four. After due 
consideration of the pros and cons. of each system, the 
decision fell on the last one. To work a large gas-engine 
with town gas is, however, by no means the height of 
economy. Nor, in small country towns, is the supply 
usually all that can be desired. Therefore, а gas-producing 
plant was also decided on. Of these there are now many 
varieties on the market. But the latest type, known as 
the suction plant, seemed to offer so many advantages over 
the older form, that it was resolved to give itatrial. In 
this type of plant, the gas necessary to drive the engine is 
sucked in by the latter itself, the out-stroke of the piston 
producing the requisite vacuum to draw the gas into the 
cylinder. No gasholder is, therefore, required, and the 
pressure of gas in the apparatus is below that of the atmo- 
sphere when the engine is at work. The small steam-boiler 
required in the case of an ordinary gu- producer is also 
dispensed with in the suction type of plant, where the 
generator iteelf furnishes the steam requisite for the gas 
production. 

The improved Dowson suction plant was accordingly 
installed as being the original, and probably as good ав, if 
not better than, any of the later types. This plant is very 
simple, and coneists essentially of (1) а generator or furnace 
burning anthracite or coke “ nuts "—: e., cubes about lin. 
equare; (2) a water jacket for cooling the gases; (3) 
“scrubber ” filled with coke moistened by a trickle of water, 
which serves to purify the gases; (4) a second “ scrubber ” 
filled with sawdust, which dries and further purifies the 
gases; (5) an expansion box near the engine, taking the 
place of the gas-bag provided with ordinary gas plants of 
this nature. The plant is started by blowing a jet of air 
through the fire in the generator till the gas is rich enough 
to burn, after which the engine is started, and itself keeps 
the air draught (now mingled with steam) going auto- 
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matically. As for the gas-engine itself, all the leading 
makes are probably equally good, though differing in 
details. In the present case a 50-h. p. National engine 
was selected, as the makers of this engine have had great 
practical experience with the various forms of Dowson 
plants, and, in addition, turn out a most efficient and highly 
finished engine. 

Next with regard to transmission of power. It must be 
borne in mind that a gas-engine, with its one power impulse 
in every two complete revolutions, is a very different affair 
toa steam-engine with its two or even more power impulses 
to every revolution. It was evident that the old system of 
driving by means of direct spur gearing would have to 
give way to & belt drive, in order to take up as much as 
possible the violent shocks of the impulses. And a 10in. 
belt, of suitable strength, driving from a 3ft. 6in. pulley on 
the gas engine to a pulley of similar size on a countershaft 
23ft. distant from the engine, made a most efficient and 
smooth-running substitute. Fast and loose pulleys were 
fitted on the countershaft to permit of the engine being 
started light and the load being applied after the proper 
speed had been attained, for a gas-engine, unlike a steam- 
engine, cannot start under its full load. Another 10in. 
belt, in conjunction with a suitable arrangement of pulleys, 
transmitted the power to the main driving shaft, the 
arrangement of which remained unaltered. Yet another 
belt on the countershaft served to drive the remainder of 
the mill gear, and it may be mentioned now that this system 
of driving entirely by belts has proved eminently satis- 
factory. A little dressing on the belts occasionally obviates 
all tendency to slip—that bugbear of the belt user. 

And now to revert once more to the gas-engine. It was 
resolved to have electric ignition, instead of the older type 
of firing the charges by means of a porcelain tube heated 
by an independent supply of gas. The electric type consiste 
of a small Simms-Bosch magneto, having permanent magnets 
and an oscillatory armature. When the engine is working, 
a sharp rocking movement is imparted to this armature by 
a small stud on the cam shaft at the right moment for 
firing the charge, and an electric spark is thus produced 
inside the combustion chamber. With regard to cooling 
the cylinder of the engine. In most cases a supply of 
water-tanks are required for this purpose, but in the 
present case these were dispensed with, as a source of 
running water was available. The water was simply led 
by pipes in at the bottom of the water-jacket and out at 
the top. By regulating the supply the cylinder could be 
kept at any desired temperature. The National” self- 
starting device consiste of а small hand-pump fixed on one 
side of the cylinder, by means of which а starting charge of 
explosive mixture is forced into the cylinder, and the 
magueto lever being then oscillated by hand, the first 
explosion takes place, after which the engine takes up the 
ruuning. 

We have now reviewed the whole of the new driving 
plant. Let us pause а moment to consider the relative 
space required for both the old and the new systems. In 
the case of the steam-engine an engine-room 29ft. by 11ft 
was required, while the boiler occupied а space of 25ft. by 
9ft.—in all, a total space of 5581 square feet. In the case 
of the gas-engine, an engine-room 18ft. by 13ft. was found 
ample, while the gas-producer plant required a space of 
15in. by 10in.—in all, a total space of 384 square feet. 
Thus the space required for the new plant is only about 
two-thirds that for the old one. There is an additional 
saving of space, as no steam stack is now necessary. 

We next turn to the relative fuel consumptions of the 
two systems. The average amount of this for the steam 
plant under full load, worked out at 25cwt. per day of 
Scotch steam coal, costing about 17s. per ton—that is, 
assuming the full load to be 45 actual horse-power, and the 
working day to be 10 hours in length, the power in this 
case cost 566d. per horse-power hour. Under the same 
conditions, the fuel consumption of the gas-engine never 
exceeded Scwt. per day, the fuel being Welsh anthracite 
"nuts" or “ peas,” costing about 24s. per ton delivered. 
From this, the power works out at ‘16d. per horse-power 
hour. This shows a very remarkable saving, and it would 
therefore appear certain that, as far as actual cost of 
running goes, nothing but water power has yet been 


invented which can compete with such a system of power 
production as the one under consideration. Even the 
latest and best of steam-engines would probably cost twice 
as much in coal to generate the same power. 

With regard to the actual starting up each morning and 
management during the day of the gas-producer and 
engine, the work required is simple enough when things 
are going right (that when" ів an important point, as 
will be shown later on). The daily routine is something 
as follows: The fire in the generator having been left 
slowly burning all night (which can be done every night 
except in the case of the periodic cleaning of the generator), 
the engineer on arrival proceeds to close up the grate doors 
and to fully open a waste cock on the gas-pipe. He then 
puts in a charge of about eight bucketfuls of coal, and 
starts blowing the hand fan. Inabouta quarter of an hour 
the gas produced will be rich enough to burn, and, when 
this is во, the waste cock is closed, and the gas produced is 
then forced through the cleaning apparatus of the plant to 
the engine. In а few minutes all the air will have been 
expelled from the pipes, etc., and the gas will burn at the 
engine test cock. About 60 strokes of the hand pump are 
given, and the engine is started in the usual way. Once 
started and the proper steam attained, the belt can be 
shifted from the loose to the fast pulley, and no more 
attention is required, except to see that all lubricators are 
working properly on the engine, and once in every three 
hours to add a few more bucketfuls of fuel to the generator. 
The whole operation of starting occupies less than half an 
hour, and is only increased by a few minutes on those 
occasions when the fire in the producer has to be lit and the 
ш prin started up from the cold.” 

astly, let us review what is perhaps the most im portant 
point of all, simply for the reason that it is only dis- 
covered by experience, and is looked in vain for in tte 
makers’ catalogues. In other words, let us go into 
the drawbacks and disadvantages of the whole system. 
Its advantages are so very apparent that one naturally 
wonders why it is not universally adopted by all users vf 
power. Well, there is undoubtedly one great drawback :o 
gas-engines worked by producer gas, which at present pre- 
cludes its adoption in a vast number of cases. As now 
made, at all evente, it has not by any means attained to 
the same pitch of almost absolute reliability which steam, 
electric, or water power have. There is no doubt on the 
subject—it is tricky, deuced tricky. Inexplicable break. 
downs may and do occur at the very moments when one 
least desires or expects them. Of course, skilful and 
thorough attention to details largely obviates this risk, but 
it is always there to some extent. And in the case of 
large factories, etc., which employ а great number of hands, 
even a temporary breakdown, which will throw all these 
hands out of work for the time being, is a most serious 
affair. Lack of absolute reliability—that is the drawback 
which in so many cases counterbalances the many great 
advantages of the gas-producing power system. We never 
get Perfection (with a big P) in this world. Our object is 
to get as near it as we can. Such little things will upset 
the equilibrium of a gas-engine—things that, once located, 
can be often put right in less than a minute. But the 
locating is the trouble. 

There was a little girl of whom it is written that when 
she was good, she was very, very good, but when she was 
bad she was horrid.” Even so is it with oil and gas driven 
engines, not to mention their relatives—those most notorious 
offenders of all, automobiles. Yet all these things have 
come to stay (or, more correctly, to go), for in their better 
moods they are so fascinating that one is compelled to over- 
look their occasional lapses from virtue; in fact, one some- 
times loves them all the more for these very lapses. 

But now the worst is out, and be not discouraged too 
much by it. Let us see how we may, as much as possible, 
avoid these occasional breakdowns. With regard to the 
producer itself, attend rigidly to the makers’ instructions. 
Clean the generator thoroughly, апа rake out all clinker at 
least once a week. Clean all the pipes and water joints of 
the rest of the apparatus at least once a fortnight. Renew 
the coke in the coke scrubber not seldomer than once in 
three months, and perform the same operation for the 
sawdust scrubber every month. Do not go on the principle 
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of letting well alone till a stoppage does occur. Prevention 
is better than cure. 

With respect to the engine, it must be borne in mind 
that producer gas is, after all, a comparatively new thing, 
and ite effect on the valves and interior economy of gas- 
engines is still, to a certain extent, unknown. The trouble 


From the accounts of the Eccles electricity department 
for the year ended March 31, 1904, it appears that the 
total expenditure on capital account now amounts to 
£30,525. Abstracts of the revenue account and balance- 


with it is that, in spite of all cleaning operations, it still | sheet are appended. 
remains а much dirtier article than town gas, and tends to 
foul everything it comes in contact with to a proportionate REV ENUE- ACCOUNT, 
extent. In the case I am dealing with, it was found neces- 8 of electricit N 1310 9 Е 
sary to clean the exhaust valve of the engine twice а week— | Distribution of electricity . ...... ...... 298 2 2 
just four times as often as recommended by the makers— | Publio lampse—wages and renewals ........................... 8010 4 
otherwiee, explosions in the silencer, weak and irregular a rates, and taxes en . . . . . zu : ii 
running, and, perhaps, total stoppages occurred. The opera- | Fztablishment charges sn... ccc, Б 6 4 
tion can, however, be satisfactorily performed in an hour. | Insuraness..........- centem ~ 2117 5 
Once a fortnight seems sufficiently often to clean both the | Ioterest and repayment of loans . . ... . . .. . . . 1415 5 1 
gas and air valves. The electric ignition system requires nl T8? 5 7 1 
attention twice а week, in order to prevent the sparking £3.571 5 5 
device inside the combustion chamber from sticking. In C I 2 d 
addition, it is, of course, ne to keep all insulated parts | faie of electrical energy .. ........ 5 2,984 7 6 
in good order and terminals clean. But, on the whole, | Meter rent а, 88 4 4 
this part of the plant is wonderfully free from trouble, if а | Sale of cinders..............................— .. . ..... . . ... 016 0 
little intelligence be exercised in its management. There | Fittings and repairs on consumers’ premises ............... oy 10.4 
are also many other little points which each user finds 5515 18 8 
9 for himself by actual experience —not too bit ter, let | Balance being deficit on revenue account. .. . . — 257 7 1 
us hope. 555 
Depreciation of the plant due to wear and tear has not £591 5 8 
yet been touched on. A fair estimate would probably be BALANCE SHEET, 
10 per cent. per annum on the initial outlay—about the De un ee Liabilities. brii 1 "a 
same as on а steam plant of similar power. The upkeep | ganan dites ... .. 220 2 8 
of a gas-engine is slightly higher than that of a steam - Balance due to treaturer . 924 18 0 
engine, but the upkeep of a producer plant will certainly Sinking fund............. ————— РНИШЕНА mom 83 1 8 
work out considerably lower than that of а steam-boiler. Amount of loans repaid . . . . . . . . . . . 2,2272 18 7 
So the sum total of the whole matter seems to be this : 232.125 2 0 
producer аз а source of power is very highly to be] œ ‘Missle 2 жа 
recommended where an occasional stoppage in the course | Ospital acoount—expended dn works ........................ 30,523 4 8 
of a day's work is not of vital importance, but in all | Saudry debtors................—.. . . . . . . . . . . . . 1,244 10 9 
other cases it has bardly yet attained to a sufficient pitch Scores in hand. ...... . .. . . .. œ 11 17 10 
of reliability to warrant ite introduction. It has, at all "iae hand. —"———————————— P 5 0 0 
: g fund investment . . 2 . 8 1 8 
eventa, a great future before it. Balance at credit of revenue account . 2771 
£52,125 2 0 
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TRADE NOTICES AND NOVELTIES. 


The Utilisation of Waste Heat from Coke Ovens. 


The Stirling Company, of 53, Deansgate-arcade, Manchester, 
have issued a pamphlet giving particulars of the performance 
of one of their standard boilers fired with waste heat from 


The accounts of the Bridgend electricity department for 
the year ended March 31, 1904, show a total expenditure 
on capital account of £6,153. Appended are abstracts of 
the revenue account, general balance-sheet, etc. 


REVENUE ACCOUNT. 


8. W.. Co. for current Era e шз 42 2 D *" beehive" coke ovens, and figures for comparison with Lanca- 
Distribution of current .................................. ы 19 17 8 | shire boilers working under similar conditions. These figures 
Attending and repairs to public lamps .. .. . . . 41 19 0 | show that although the inlet temperature of the gases at the 
Management expenses. ааа —— . 78 19 10 | point where they enter the boiler setting was only 1, 700deg. F., 
not only was the full normal duty obtained from the Stirling 
: 582 19 1 | boiler, but an evaporation of 1°7lb. of water from and at 
Balance carried to net revenue account ẽ . 562 4 10 212deg. F. per pound of coal coked in the ovens was 
„ | obtained, as against a figure of 1°33lb. of water evaporated 
| £1,145 511 by the Lancashires, or a difference in favour of the water- 
Cr. | Income. £ в. 4. | tube boiler, if expressed in terms of the amount of water 
Sale of current for private lighting . . . . . 701 14 7 | evaporated by the Lancashire boilers рег pound of coal coked, 
Public lighting *000009900900€0000090400000900026000000000990000999990 e 443 9 4 equal to 28 r cent. Our attention is further called to the 
£1145 3 11 prominence which is now being given to the question of utilising 
11 | waste heat from coke-oven plant generally by some of the lead- 
GENERAL BALANCE-BHEET. ing electrical power supply corporations. For example, the 
r. Liabilities. £ . d. | Newcastle-on-Tyne Electric Supply Company have put down а 
333 aorount—amount received .. ...... ...... ~ onis 2 7 | plant at Blaydon Burn, where they are utilising the waste heat 
N x чы Y са 1 17 eee 150 E: i rom a battery of *'retort" type coke ovens. This plant, it is 
e араа к ~___ | stated, is being run, practically speaking, as a battery, and at a 
£7,286 2 Б | cost per unit generated which has never before been approached 
: in this couatry. 
Or. Assets. £ oad. 

Amount сазо for Worki ke repaid лазы Р: 15 | Watertight Tumbler Switeh. 
Consumers for current supplied............. ана: a To get over the difficulty which has always presented itselt 
Net profit paid to district fund . . . 150 311 when ped tumbler switches for outdoor work or in exposed 
£7,286 2 5 positions where moisture is present, the General Contracts 


Company, Limited, of 1, Fenchurch-avenue, E.C., and 1024, 


Units Вош, ETC. Charing Cross-road, W.C., have recently put on the market the 


нн pagis Ae chee temen THUS | form of their patent “Strut” ewitch illustrated herewith. To 
Units sold for publio lichting . . 37,782 | facilitate manufacture, their standard type of switch is used 
Quantity used on works. . .. .. 1,380 | complete, sesured in the metal box either with or without the 
Quantity unaccounted for . . . . . ę . 1,696 | Cover, as may be desired ; while to retain the full advantage of 
Maximum load observed (kilowatts) ) . 90 | the tumbler action, and at the same time produoe a switch that 


Number of lamps: 15 arcs, 184 incandescents. is absolutely watertight, a second dolly is introduced, working 
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in a ball-and-socket joint in the cover of the watertight box. 
This second dolly carries a cupped end, which fits over the 
ball of the permanent switch dolly, thus forming a smooth 
working joint between the outer dolly and the switch lever. 
For convenience in coupling up, tke wires are carried 
through glands in the side of the box, so arranged as to 
give sufficient length of wire to allow the switch being 
removed for making the connections, space being allowed in 
the bottom of the box for the slack wire to stow when the 
switch is fixed in position. The additional dolly ənd outer 
cover being concentric with one another, admits of the cover 
being unscrewed with the switch in any position, and as there 
are no small screws or loose parts in connection with this 
portion of the case which have to be removed when making 
the wire connections, and so interfere with the adjustment of 
the watertight joint, the switch becomes one of the simplest 
and most effectual watertight switches on the market. More- 
over, it is claimed to be the only real watertight tumbler switch 


Watertight Tumbler Switch. 


which carries the working tumbler unprotected. We recently 
had an opportunity of examining this switch, and were perfectly 
satisfied with its action and construction. It may be added, in 
conclusion, that the switch is made up to take any form of 
gland or other tube connection, and is manufactured under the 
company’s patents. 


* SS" Intereommunieation Telephones. 


The General Electric Company, Limited, Queen Victoria- 
street, E. C., have recently introduced a new type of inter- 
communication telephoneembodying inany important advantages, 
chief of which is that it ensures an absolutely secret service 
while in use. In design the instrument is somewhat of a 
departure from the usual form, and it combines the very latest 
developments made in telephone work generally. Referring to 
the accompanying illustrations, it will be observed that there are 
a number of drop indicators corresponding with the number of 
lines, and immediately below these are the jacks or plug 
sockets. A connecting plug with a length of flexible cord is 
also provided, which is inserted into any ‘‘ jack,” according to 
the number of the line it is desired to communicate with. When 
a call is made the indicator corresponding with that particular 
line falls, denotirg at once who is calling. Should the office 
be vacant when the call is made, this indicator serves а 
very useful purpose, for it clearly shows a person on returning 
that a call has been made and who it was that rung up." 
Two stations cannot be accidentally rung up at one time by 
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careless placing of the switch. It is, therefore, impossible for 
& third person to overhear the conversation, or to interrupt in 
any way whatsoever ; moreover, inductive effecta are eliminated 
with this particular type of instrument, and all chances of 
leakage disposed of by the adoption of a metallic огош 
throughout. This telephone has been named the 88.“ It 
can also be used as а central-station instrument for interoom- 
munication between outlying stations. Should these stations 


The "50 Wall l'avvern 1eiepuone, 


be a considerable distance away, instead of running a cable of 
the necessary size to each, a single pair of lines could be used 
between the instruments at the outlying stations and the 
central station, thus minimising the cost of wiring. If the 
* SS" telephone is used for this purpose it is provided with a 
pair of plugs which enables the calling station to be connected 


The ‘‘SS” Table Pattern Telephone. 


through to any other station on the system. The reputation of 
the makers for the class of apparatus in question is sufficient 
guarantee of its excellence, both as regards construction and 
careful design. Further particulars, together with a diagram 
of connections, will be found in the G. E. O. pamphlet (K)1,066. 


аа он чаа санана чаа о ае атса 


LEGAL INTELLIGENCE. 


DEBENTURE-HOLDERS’ ACTION. 


At a vacation sitting of the Lancashire Chancery Oourt at Liverpool 
last week a debenture-holders’ application was made in the matter of 
Krauss and others v. the South Lancashire Electric Traction and Power 
Oompany and others. 

Mr. Preston, for the applicants, said that this was a debenture- 
holders' action for the appointment of а receiver and for enquiries and 
зора The company did not oppose, but the trustees had put in а 

efence. 

Mr. Stewart Deacon, for Sir William Forwood and Mr. W. 8. 
Barrett, trustees for the debenture-holders, said the only point his 
clients made was as to the remuneration to which they were entitled, 
The arrangement was for £100 а year each, and as these proceed 
might be prolonged they wished to have the question of their remunera- 
tion determined. 

The Deputy Vice-Chancellor made an order in the terms of the 
proposed minutes, with the addition of an enquiry as to the trusteee' 
remuneration. 
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COMPANIES’ MEETINGS AND REPORTS 


DUBLIN AND LUCAN TRAM. 


The half-yearly meeting of this Company was held at Dublin on the 
18th inst. Mr. William Mooney, J.P. (chairman), presided. The report 
appeared in our issue of 15th inst. 

e Chairman, in proposing the adoption of the report, referred to 
the great progress the Company had made since the construction and 
electrical equipment of the new line, and to the circumstances that 
had prevented, notwithstanding their success, the payment of а 
dividend on the ordinary shares. The expense of constructing 
the new line and of its electrical equipment had doubled 
their capital. The holders of debenture and preference shares 
hed а priority to the ordinary shareholders. Their receipts 
for the last completed year (1899) under steam haulage wero 
£4,058. 98. 10d., as against £6,365. 158. 3d. for the year endiog 
June 30, 1904, whilst the working expenses had very considerably 
decreased, and they were declaring what was equivalent to a 10 per 
зА оаа оп 5 ries He was not, 1 to bo 
unders as suggesti at there was a prospect of the payment 
of a dividend on Ша ordinais shares iu^ the immediata future, 
They had to get rid of the nine months’ arrear on the Dee 
ference shares, and there might be considerable sums required 
for increased rolling - stock, repairs, and renewals. Besides, he 
was very strongly in favour of at once commencing the 
formation of a substantial cash and invested reserve. The 
pore of the Company were much brig ter than they had 

n, The principal sum due to Mesers. Dick, Kerr, and Co., after 
the payment provided for them in the present half-yearly account 
should have been made, was £2,228. 15s. The Oompany was autho- 
rised to raise £5,000 additional debentures and preference shares, none 
of which had yet been issued. If the shareholders or the general 
public would subscribe sufficient of it to pey on Dick, Kerr, and Co., 
matters would be made much oasier for the Oompany, and the prospect 
of a dividend on the ordinary shares increased. 

The report was adopted. 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


The fifth ordinary general meeting was held on Tuesday at 
Winchester House, Mr. er W. Wallace, К.О. (chairman of the 
Company), presiding. Particulars of the report were given in our last 
week's issue. 

In moning dors adoption of the report, the Chairman stated that there 
wae now a -water supply at Kalgoorlie, but that the evaporating 
and condensing plant which had been sent out for converting the salt 
water would be available in case of emergency. Defining the policy of 
the Company, he remarked that the Company had had offers to take 
power, but they had thought it better to wait and get more remunera- 
tive prices, and slso not to take every offer that was made, use 
they had to consider whether it was desirable to take losds which they 
might not be able to supply on а sudden demand, such as the supply 
to hoists which would only be at work certain times of the day. What 
they wanted was s regular supply, and not а supply which would leave 
the er stauding idle at other timee. They did not want to get 
exorbitant prices, but to do a good, steady business, and when the 
mine-owners came to recognise this he had no doubt that their power 

would be taken up, and that the business would increase. He reoom- 
mended the shareholders, however, not to count upon a continuance of 
the abpormal rate of advanoe made during the 12 monthe under review, 
during which the sale of power showed an increase of 95 per oent. over 
the previous year. 

The report was adopted unanimously. 


BOLCKOW, VAUGHAN, AND CO., LIMITED. 


The aunual report states that expenditure upou new collieries, new 
blast-furnace plant, electric installations, machinery, and extensions 
during the yesr totalled £463 239. Of this sum £326,717 was for 
outlay on the new collieries at Ferryhill and Leasingthorne and new 
blast-farnace plant at the Cleveland Ironworks, It is also proposed to 
appropriate £100,000 from the reserve fund and £36,522 from the 
year's profits. The profit from all sources available for distribution, 
after providing for depreciation, is £199,641, which, with the added 
balance of £45,990 brought forward, it is proposed to distribute as 
follows: in payment of the dividend on the preference shares and on 
1,629,760 fully-paid shares of 5 per cent., being 1s. per share, of which 
6d. interim dividend has been paid, and a dividend on 1,860,900 
shares (12s. paid) at 5 per cent., being 7:2d. per share, of which 3˙6d. 
hae been paid. Payment of extensions of new plant, etc., requires 
£36, 522, leaving £48,190 to be carried forward. 


LONDON UNITED TRAMWAYS. 


In their interim report the directors state that the traffic receipts for 
tho half-year were £139,452, against £132,932 last year, an increase 
of 26.520 with an increase in expenses of bat £779. Daring the past 
seven weeks the receipts were £53 863, an increase of £6,172. An 
interim dividend on the ordinary shares at the rate of 6 per cent. per 
annum is annoanced. The large additional capital upon which the 
dividends have to be earned includes heavy expenditure upon important 
improvements and widenings of roads and streets incident to the 
doubling of the Tapion Court line and the construction of the cross- 
town connecting line between Hammersmith and Uxbridge-road, all of 
which might probably have been deferred ; but the directors bave 
considered it good policy in the permanent interests of the shareholders 
te at once provide for the future development of traffic rather than 
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delay the outlays which, with the rapid advance in the value of е 
perty along the routes, would have had to be made at no distant date 
at an enormously increased cost. 


YORKSHIRE ELECTRIC POWER. 


The report for the half-year ended June 30 last intimates that 
the erection of the Р" station at Thornhill has made rapid 
progress. Ourrent will be ready for supply to consumers this year, 
and contracts for this purpose are being negotiated. An agreement 
has been sealed with the Urban Distric Council of Mirfield for the 
supply of electricel energy in balk. Under this agreement large 
power users in this district will receive a supply direct from the 
company, and economy in the cost of mains will thus be secured. 
Bills have been successfully opposed in this session of Parliament, 
promoted by various local authorities seeking powers to supply elec- 
tricity outside their own areas. The directors trust that the definite 
lines laid down by the Parliamentary Oommittee on this matter will 
tend to hinder such attempts to encroach on the Company's area in the 
fature. The acoounts have now been closed, and a balance of £224 
has been repaid to the Company. 


LIENS REGISTERED. 


Telephone Company of Egypt, Limited.—A trust deed, dated 
July 27, 1904, to secure £60,000 debenture stock, has been registered. 
Property charged : the company's undertaking and property, present 
and future, except uncalled capital (as a floating security). tees : 
Sir Auckland Oolvin, Earl Soham Lodge, Framlingham ; and G. F. 
Braithwaite, Kendal, Westmoreland. 

Urban Electric Supply Company, Limited.— A trust deed, 
dated July 28, 1904, and a disposition of even date, to secure £200,000 
first mortgage debenture stock, have been registered. т горагіу 
charged (by trust deed): Electric lighting and tramway undertakings, 
certain freehold and leasehold hereditaments and the company’s under- 
taking and property, present and fature, includiog uncalled capital, 
(By disposition): Freehold property at Hawick. Trustees: Merchants 
Trust, Limited, 63, Cornhill, E C. 

Electromobile Company, Limited. —4A mortgage, dated Aug. 10, 
1904, to secure 25,500 and further advances up to £10,000 has been 
registered. Property charged —15 per cent. of any moneys payable to 
the sda pat under contracts for sale of automobiles or for garage,’ 
supply of electricity, or other services (not including moneys payable 
exclusively for tyre maintenance), Holders: North of England 
Trustee Debenture and Assets Corporation, Limited, 45, Spring. 
gardens, Manchester. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Swansea.—The Corporation invite tenders for two negative tram- 
way boosters. "Tenders by noon on Sept. 7. See advertisement. 

Lemberg.—The Government Railways require tenders fur accumu- 
lator battery at the central station at the railway station. Tenders by 
Sept. 4. 

Mexioo.—The Federal District Railway Company of Mexico require 
tenders for the electrification of six tramway lines in the towa. Appli- 
cations are to be made direct. 

Buoharest.—The Roumanian Government Railways require tenders 
for supply and ercction of electricity plant and for installation for 
lighting several workshops by 27th inst. 

Pangbourne. —Tenders are required for lighting the village during 
the coming winter, for the Pangbourne Parish Council Particulars 
may be obtained of Mr. C. West, jan., clerk. 

The Hague (Holland). — The Oou cil of the Hague require tenders 
for the supply of from 8,000 to 9,000 tops of steel rails, including 
appurtenances, for electric tramways, Tenders by Sept. 22. 

Madrid.—Tenders are required by the Post and Telegraph Depart. 
ment for 70 tons of 4mm. galvanised iron wire, about £16 per ton, and 
70 tops of 2mm. bronze wire, about £94 per ton, by Sept. 3. 

Madrid. —Tenders are required by the Post and Telegraph Depart. 
ment for 9,000m. telegrsph cable of 7 rubber-insulsted wires, 2,000m. 
ditto of 28 paper-insulated wires, and 11,000m. cable of 7 steel wires 
by Sept. 6. 

Hove (Sussex).—Tenders are invited for the supply, delivery, and 
laying, in the parish of Aldrington, of low-tension vulcanised-bitumen, 
dialite, or ''lesdless" paper cables, conduite, boxes, meters, eto. Tenders 
by Aug. 30. See advertisement. 

Buenos Ayres.—The Municipality (Intendencia Municipal Section 
Obrae Publicas) require tenders for the construction of an electric tram. 
way from the Plaza de Mayo in the town to the suburbs of Ortuzar, 
Devoto, and General Urquizs. Tenders by Sept. 13. 

London, 8 E.—Tenders are invited for electric light installation at 
the Royal Arsenal Co-operative Society's, Limited, new branch stores, 
Plumstead Common.road, Plumstead, S. E. Tenders by 12 noon on 
Aug 27 to Mr. Frank Bethel, 22, Queen Anne's-place, Bush Hill-park, 
Enfield, N. 

London, 8.W.—The Lon1on County Council invite tenders for the 
manufacture, delivery, апа erection of three eleotrio car traversers at 
certain of the Council’s tramway depots in the South of Loadon, 
Specification. etc., may be obtained at the Oounty Hall, xpring 
gardens, S. W. Tenders by 10 a.m, on Oct. 4. 

Greenwich.—The London County Courcil invite tenders for the 
manufacture, delivery, and erection at the tramways elegtricity gen e- 
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rating station at Greenwich of the following plant: two 24in. centri- 


fagal pumps and motors, one Jin. centrifugal pump and motor, two 
Bin. by Sin. three-throw air-pumps and motors, one Sin. artesian well 
pump, fixed and rotary strainers, etc. Specifications, eto., may be 
obtained at tho County Hall, Spring gardens, S. W. Tenders by 
10 a.m. on Oct. 4. 

Manchester.—The Directors of the Manchester Dock and Ware- 
house Extension Company, Limited, invite tenders for the wiring (for 
power and light) and electric lighting of five transit shede (now in 
course of erection) on the southerly side of dock No. 9, in the county 
borough of Salford. Specification, etc., can be obtained at the office 
of Mr. W. Н. Hunter, chief engineer to the Manchester Ship Canal 
Oompany, 41, Spring-gardens, Manchester. Tenders to Mr. F. A. 
Eyre, secretary, Manchester Ship Canal Company, 41, Spring-gardens, 
Manchester, by 10 a m. on Aug. 50. 

La Rochelle (Franoe) —The Ohamber of Commerce will shortly 
issue tenders for a crane with a lifting power for 30 tons. The bear, 
or the part which prejects over the water or vessel alongside, should 
be long enongh to unload from a point about 26fc. 6in. from the edge 
of the quay. Tte height of tne distal end above the quay should be 
15m. (49:21ft.); tbe vertical distance between the edga of the qusy 
and that part of the crane directly over it, 8m. (26 4ft.). А loco- 
mobile is preferred, but should the conditions be uofavoureble for 
installing such а machine, then a fixed crine would be adopted. 

Australian Commonwealth.—Tenders will be received at the 
office of the Deputy Postmaster - General, Hobart (Tasmania). until 
noon on Sept. 30, 1904, for the supply and delivery at the General 
Post Office, Hobart, of one multiple metallic branching awitohboard, 
Specifications may be seen at, and teader forme and conditions 
obtained from, the General Post Offices at Hobart, Melbouroe, Sydney, 
Adelaide, Brisbane, and Perth. Tenders should be endorsed Tender 
for Switchboard,” and addressed to the Deputy Postmaster-G«neral, 
Hobart. Tenders may be deposited in the tender-box at tbe General 
Post Office, Hobart, or, if sent by post, must be prepsid and registered. 
Tenderers must state the name of the country in which the switch. 
board will be manufactured. 


RESULTS OF TENDERS. 


Madras.—The Secretary of State for Тайїа hes ordered one 
15-b.h.p. Diesel engine for the Public Works Department, Madras. 

Dewabury.—The Corporation have acceoted the tender of M. S rs. 
J. and J. Horsfield, Vuloan Ironworks, Vulcan-road, Dewabury, for 
supp y and delivery of one Linosshire boiler at their electricity works. 

Newcastle-upon-Tyne. —Thbe Guardians have accepted the tender 
of Messre. Woode, Slacke, and Oo., Corporation-street, Blackburn, at 
£355, for installation of the electric light in the hospital block at the 
workhouse, 

Brighton.—The Town Oouncil have accepted the offer of the British 
Westinghouse Electric and Manufacturing Company to supply and fix 
the circulating water pipes required for the west side of the engine- 
room at the Southwick power station for £550. 

Acton.—The Howard Conduit Oompany, Limited, Traffurd Park, 
Manchester, have secured the order for all the troughiog required in 
connection with the Acton scheme, which our readers will remember 
was recently secured by the St. Helens Oable Company, Limited. 

Johannesburg.—The Municipal Oouncil have awarded Messrs. 
W. T. Glover and O^., Limited, Trafford Park, Manchester, the 
contract in connection with electric light and power cables for the 
Johannesburg Municipality, amounting to considerably over £100,000. 

Beverley.—The Visiting Committee have received the following 
tenders for internal electric fire-alarm communications : 


A. Dickinson, Lede et . mene „22653 7 6 
Siemens Bros. and COo., Limited, Hull ........................ 250 0 0 
Private Wire and Telephone Installation Company, 

Limited, Londons. sess . 220 0 0 
King and Co., Limited, Hull. . 220 00 
R. Ernest and Co., London rmt 209 16 0 
Blaker Bros., Middlesbrough .............- eee 205 0 0 
, ve 49e vi» Una SER CENE FUNT жанаа 190 10 0 
W. G. Padget, Hull... o eise erre ou eo YVA YE Re S адада . 1900 0 
W. L. Harrison, Hull ................ JJ iS Tisi TOU 167 18 0 
G. Dixon and Sons, Leeds eee 166 18 6 
Оох- Walkers, Darlington (accepted) .............—-............ 155 0 0 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Beeston. —The Council propose to introdu e electric lighting. 

Grimeby.—It is proposed to expend £3,000 for distributing mains. 

Leek.—Sanction has been obtained to a loan of £1,800 for electric 
supply purposes. 

Rand Central Electric Works, Limited —The gross revenue for 
July was £8,850, against £6,200 last year. 

Sale of Plant.—Particulars of sales of dynamos, condensars, motors, 
Cyclone electric fans, ete., appear in another column. 

St. Pancras.—The profits from the electricity department last year 
aimitted of £7,220 being allocated for the relief of the rates. 

Buxton.—The Urban District Council will advertise for a pupil at 
the electricity works, as Mr, Perrin’s term expires at the end of the 
year. 

Leeds University.—The next session for civil, mechanical, electrical, 
and mining engineering will begin on Oct. 4, Particulars in another 
соол, 


Christchurch (N.2.).—The cathedral will shortly be supplied with 
power for the organ and heating the building by electricity from the 
city destructor. 

Wireless Telegraphy Act, 19¢4.—A notice by the Postmaster - 
General with re to the establishment of wireless telegraph stations 
appears in another column. 

Watford.—The number of consumers connected to date is 350. A 
report and correspondence on the subject of pumping by electricity is 
to be printed and circulated. 

Linlithgew.—A provisional order is to be obtained by the County 
Council, prior to a loan of £3,500 for the electric lighting of the 
village of Broxburn and Uphall. 


Caerpbilly.—The Urban District Council have appointed а com. 
mittee to carry out the electric lighting scheme aud to appoint an 
engineer. The cost of the scheme is estimated at 25,500. 


British Insulated and Helsby Cables.—The directors have 
declared an interim dividend at the rate of 8 per cent. per annum 
оп the ordinary shares for the half-year ended June 30 last. 


Brighton. — The railway company are being asked to allow the Oor- 
poration to carry overhead cables on the side of the line to enable 
outside dietriets to purchase electricity from the Corporation. 


Pitlochry.— In connection with the proposed introduction af 
electric light, a public requisition hes been promoted asking for 
consent to utilise the water of the River Tammel to generate the 
current. ө 

Personal — M~. J. Clifton Robinson, maniging director of the 
London Uuitel Tramways, Limited, has been placed by the Lord. 
Lieutenant of Middlesex oa the Oemmi sion of the Peace for th: 
county of Middlesex. 

Olaham.— The Town Counci) have decided to apply for sanction t» 
borrow £48,000, partly for extra expenditure on buildings and plant 
ia connection with the Greenhill and Rhodes Bank electricity stations, 
and partly for new mains. 

Dundee.—An application by the National Telephone Company, 
Limited, for permission to extend their underground telephone cables 
in the outlying districte of the city has been remitted to а sub-com- 
mittee for consideration and report. 

Sanderland.—The total estimated expenditure of the Corporati.n 
electri ity department for the half-year ending March 31. 1905, is 
£13 370. 12: 11d. The total revenue is estimated at £27,694. 16s. 2d., 
leaviog an estimated gross profit of £14,324. 


Stoox Exchange.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in North 
Wales Power and Traction Company's 34,100 shares of £5 each, 
£4 paid, Nos. 1 to 34,000 and 37,401 to 37,500. 


Victoria Technical Sohool.—Messrs. Dick, Kerr, and Oo., of 
Preston, have forwarded £500 for the purpose of completing the equip- 
ment of th» electrical laboratory at the Victoria Technical School. 
The trustees of the late Mr. J. B. Booth had given £2,500 towards 
the same object. 

Madrid.—The Ministry of Agriculture, Industry, Commerce, and 
Public Worke has been authorised to acquire, without the formalities 
of oslling for tenders, four Jights of the fourth order in connection with 
the buoying and lighting of the estuary of Vigo at a cost of 38,590 
pesetas (or about £1,100) placed in situ 


Rotterdam.—4A new central station is about to he erected on the 
Schiehaven. An idea of the requirements msy b» obtained from the 
specifiostions for the foundations, etc., tenders for which are called for 
Aug. 30, and which may be obtained for one florin from Mme. veuve P. 
van Waesberge und fils, éditeurs, 75, Hout tain, à Rotterdam. 


Kingston.—The total expenditure on electric lighting, as shown by 
the electric light capital account, to March 31, 1904, is £86,468. А 
sum of £3,684 was expended during the year. The total receipts 
(amount raised by loans) remain the same as last year—v.7., £76, 226— 
and £10,242 represents the balance due to treasurer and to labour 
account. 

Buokley.—At the last Urban District Council meeting it was 
suggested that as time went on the Oouncil would be able to intro- 
duce electric lighting. They had got their own ground, near the 
Council chambers, upon which to put what plant would be required 
for supplying their own electric light. The present contract with the 
gas company will expire in about two years’ time. 


Alfreton Ironworks.—On Tuesday the new electrical works which 
have been erected for Messrs. Jas. Oakes and Co. at the Alfreton Iron. 
works, were formally opened in the presence of about 40 invited 
guests. Itis proposed by the new works to substitute electric power 
for stem power. In the evening the firm entertained the members 
of their staff and а number of others to dinner at Greenhill Hotel, 
Riddiogs. 

Dunedin (N.Z.).—The New Zealand Mining and Engineering 
Journal says it is anticipated that when the L-e Stream hydraulic 
works are completed there will be a conside able amount of surplus 
power to dispose of, but before the Dunedin Оу Council can supply 
either power or lighting for the oT it will be necessary to obtain an 
order from the Governor-in-Council under the Electric Lines Act, 1884. 
The Tramways Oommittee of the City Council is now taking steps to 
obtain the necessary order. 


Halifax.—The new set of engines that has been on order for some 
time for the electricity works is now being erectel. It is a duplicate 
set of the one started at the beginning of the year. The engines are 
being erected by Messrs. Pullitt and Wigzell, of Sowerby Bridge, and 
the generator by the Electric Construction Company, of Wolverhampton. 
The cost of the scheme, with foundations, etc., will be not far short of 
£10,000. The set of engines started in Janusry is now able to take 
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the whole of the tramway load on ordinary days, and with the 
assistance of the new set the works will be equipped for some years to 
come, 

Gosport.— When the Provincial Tramways Company undertook the 
supply of electric traction the lighting of the district by electricity was 
also placed in their power, and the company agreed to pay the expenses 
of obtaining tbe order, which amounted to something like £500. The 
compulsory area includes certain districts and localities where electric 
lighting would not be r«quired, but it is very large, and it is doubtful 
whether the company will undertake the supply unless the area is 
restricted. However, the order has been stained. by the Council, and 
it expires ia December next, and notices of intention to apply for an 
order have already been served on the District Council by the Empire 
5 Light and Power Company, Limited, and by G. Vaughan 

owler. 

Revised Board of Trade Rules. — The Board of Trade have issued 
drafts of revised regulations and conditions for securing the safety of 
the public and for ensuring a proper and sufficient supply of electrical 
ene We are informed that the experience which has been gained 
since 1896 has, in the opinion of the Board, rendered a revision of these 
regulations desirable, and drafts are classified as follows : (1) L. A.P. — 
local authority undertaking in the provinces; (2) С.Р. —оошрапу 
ucdertaking in the provinces; (3) C.L.—company undertaking in 
London; (4) L.A.L.—local authority undertaking in London. The 
various codes differ according to circumstances in regard to the notices, 
etc., specified in the regulations as to supply, and in the codes relating 
to London the regulations as to overhead wires are omitted. 


Derbyshire and Nottinghamshire Electric Power Co.— The 
company have taken central offices in Nottingham, and have appointed 
а preliminary staff. A preliminary station has been erected at Ilkeston, 
which has been at work sinc» June of last year, and is satisfactorily 
supplying the whole of the power for the Oorporation of Ilkeston 
tramways, and for the town lightiog, and other customers are being 
arranged with апа connected to the mains, Ап agreement with the 
Corporation of Newark has been entered into, and a station is to be 
established there to satisfy the demands of the Corporation aud the 
customers in their area. An agreement is being ooncluded with the 
Nottinghamshire and Derbyshire Tramways Company for the power 
supply to some 40 miles of electric tramways in the company's area. 


Newoastle.—In a report which bas just been adopted the lamp 
inspector, Mr. George Lamb, points out tbat 180 electric arc lamps 
would be required to light certain thoroughfares in the city, aud the 
total cost, at £12. 10s. per lamp, would amount to £2.250 per annum. 
This sum would include electric energy, ordinary maintenance charges, 
interest and redemption of capital expenditure, The total psyment in 
respect to the existing 200 electric lampe was £3,100 per annum, and 
if the Tramways Committee reduced the price from £15. 10s. to 
£12. 10s. per lamp per annum, there would be a reduction of £600 а 
year, making an annual charge of £2,500 for the 200 lampe. The cost 
of the additional 180 lampe at £2. 10s per lamp would be £2,250 per 
year, giving a combined total of £4,750 per annum for electric lighting. 


Telegraph Clerks.—At Wednesday's meeting of the London 
members of the Postal Telegraph Olerks' Association in the Memorial 
Hall, Farringdon-street, the following resolution was passed: ''That 
this representative meeting of the telegraph staffs of the whole Metro. 
polis expresses its indignation that the Postmaster-General, having 
appointed а oommittee of his own choosing to enquire into Post Office 
wages; having invited the staff to prepsre and tender evidence, which 
they did st great trouble and cost; having made statements in the 
House of Commons and eleewhere calculated to induce the belief in 
the minds of the staffs and the public that the findings of the com- 
mittee would be adopted, now, for no good reason, bas rejected their 
report. This meeting, therefore, calls upon the Postmaster-General to 
adept immediately the whole of the recommendations of the com- 
mittee on Post Office wages, ia order to ameliorate the urgent and 
0 of pay among the classes whose wages were investi- 


Tiverton.—An enquiry has been held into an application to borrow 
£13,000 for electric light purposes. The scheme was explained by the 
designers, Mr. J. Siddalls and Mr. J. S. Enright, the latter represent- 
ing the contractors, F. Suter aud Or. The annual receipts were 
estimated at £2,162, expenditure at £1,538, net profit £623. The 
Mercantile Association opposed on the following grounds: The rates 
were бе. 83.. as compared with ds. IId. throughout England. The 
prosperity of Tiverton depended upon its being а cheap residential 
centre. The population had decreased 600 since 1891; there were 
many vacant houses, and rents had gone down considerably. Of 244 
tradesmen canvassed, 160 said no to borrowing tbe money and 11 
©* yes," while 151 said ''no" to taking in the light and 18 said ‘‘ yes " 
The Mercantile Association regarded the light as unsuitable for a 
decreasing agricultural town like Tiverton. Mr. Siddalls, for the Oor- 
poration, seid that 37 of the largest consumers had agreed to take in 
the light. | 

Carlisie.—The Postmaster-General, in his annual report, states 
that the proposals set forth in the report of last year with regard 
to the uudergreund cable from London to the North have been 
carried into effect; the line of pipes is now completed as far as 
Carlisle ; further north a section 19 miles in length has been laid 
across the Beattock incline ; and a spur line of two pipes has been 
leid from Manchester to Leeds. А temporary cable has been pro. 
vided over 25 miles of this latter section, the permanent cable has 
been carried northwards for a long distance on the main route, and 
provision has been made this year for sarrying it as far as Carlisle. 
The laying of pipes as far as Glasgow is also contemplated. In 
order that the various sestions of the underground system may be 
more readily available in case of damage to overhead lines, it has 
been decided to modify the scheme outlined in the Postmaster- 
General's report of July 29, 1902, and to carry the line direct to 


Walter Saunders, 21, a labourer in the 
Electric Supply Company, who was, while 
killed by an electric shock, showed that Saunders and other la 

were engaged last Friday in removing old electric cables and subetitut- 
ing new calles in Manchester-equare, Marylebone. 
Hennessy. another labourer, were together in a manhole, where a cast- 
iron pipe hed to be cut to admit of the insertion of a new joint-box, 
and they were cautioned by the foreman to be careful as the pipe 
enclosed а i 

work, with which Saunders was said to be familiar, he used 
a chisel, a hammer, and a ‘‘bursting 
insulated. 
in the pipe with hie chisel and then inserted the ‘‘ bursting 
wedge” with his hammer. 
hammer, and at the second stroke +jaculated ‘‘Oh !” and fell against 


diately removed. but found to be dead. Dr. 


a view to their 


Glasgow, extending it thence to Edinburgh, instead of laying 
branches from Lanark to Glasgow and Edinburgh. 
ment will also afford additional means of direct communication 
between Edinburgh and Glasgow, and the means of communication 
between Dundee and Aberdeen will be reinforced by the under- 
ground wires as far as Larbert. 


This arrange- 


Inquest. —The evidence at the inquest on the body of Christopher 
employ of the Metropolitan 
ollowing his Pono paon, 
urers 


Saunders and 


"live main.” For the purposes of this cular 


wedge.” The cable was 
Hennessy said that Saunders first made a small hole 


He struck the wedge twice with his 


the witness, rebounded, and dropped on the pipe. He was imme- 
W. F. Spurgin ascribed 


death to syncope consequent on an electric shock. Mr. James W. 
Dcew, superintendent of mains to the company, stated that since this 


occurrence it has been decided to include hole-boring and wedge. 


inserting in the category of ‘' dangerous operations,” and instructions 
had been issued that the men cogaged in this work must wear rubber 


govor The jury, in returning a verdict of '' Accidental death,” 


irected the р Да attention to the circumstances of the case with 
optirg every practical means to prevent similar 


mishaps in the fature. 


Kent Electric Power Company.—The completion of the purchase 
of the undertaking of the Chatham, Rochester, aud District Electric 
Lighting Company as а going conoern by the Kent Electrio Power 
Company is fixed for July 1 next. In the meantime the electric light- 
ing company will carry on the undertaking ; and pending the erection 
of a central station the electric lighting company are ing arrange- 
ments for affording & temporary supply of current to customers who 
wan require it. The company hava entered into an sgreement 
with the Ohatham and District Light Railways Company for the pur- 
chase of the whole of the plant in the existing p»wer-house at Obatham. 
A part of the purchase consideration has airesdy been paid, and the 
purchase ів to be completed on July 1 next. From that date the con: 
pany will operate the plant of the existing power-house and supply 
energy therefrom pending the completion of the central station. It 
has been found necesssry to abandon the schedule site for a power 
station at Chatham; and in order to get the necessary coal con. 
veyed direct from the steamers, instead of traushipping into barges, 
the company hes, after considerable difficulty, acquired from the 
Ecclesiastical Commissioners on a 999 усаге’ lease a site of eight 
acres for the erection of a centre] station at Frindsbury. with berthing 
facilities for steemers of large tonnsge alongside. The preliminary 
installation at this station will consist of about 6,000 b. p., and the 
directors congratulate themselves on the fact that the whole of the 
work and plant will be of British construction. Negotiations are also 
pending for the erection of another power station at Nortbfleet. Many 
contracts have been entered into by the company for tbe construction 
of the central station and the supply of a very large amount of elec- 
trical energy to manufacturers and others in the locality, the supply to 
be afforded iu rather more thau a year's time on the completion of the 
central station. 

London Gasette.—The partnership between James Lochhead and 
John Priestlay Rhodes, carrying on businese as electric merchants at 
Vanoe’s-buildings, Oloth Hall-etreet, Huddersfield, Yorks, under the 
style of the Huddersfield Electric Company, has been dissolved by 
mutual consent. A reveiving order has been made in the estate of 
James William Hunter, 8, Norwood-road, Leeds, and Albert Olapham, 
289, Kirkstall-road, Leeds, electrical engineers and motorcar dealers, 
and trading together in co-partrership as the Yorkshire Motorcar and 
Electrical Engineering Company st 101, Kirketall-road. The first 
meeting will be held at 11 a.m. ou Aug. 31. 1904. A general meeting 
of the members of tbe Single-Wire Multiple Telephone Signal Oom- 
pany, Limited, will be held at 69, Electra House, Finsbury- 
pavement, London, E.C, on Sept. 26 at 2 рш to receive 
the liquidator's report showing how the winding-up of the 
company has been conducted and its property disposed of. The 
following notice appears in the matter of the Edison and Swan 
United Electric Light Company Limited, and Reduced: The capital 
of the Edison and Swan United Electrio Light Company, Limited, 
and Reduced, henceforth is £941,090, divided into 150 000 “А” 
shares of £5 each, 26,436 '‘ B" shares of £5 each, and 25,564 “В” 
shares of £2. 10s. each, instead of the original capital of £1 020,000 
divided into 150, 000 A shares of £5 each, and 50,000 '' B" shares 
of 25 each. At the time of the registration of this minute, 116,400 
of the said ‘‘ А " shares and 23,564 of the said B” shares have been 
issued, and the following amounts are to be deemed to have been paid 
up on the s me respectively: upon each of the 99,261 ‘‘A” shares 
numbered in the register of the company from 1 to 99,261 inclusive 
the sum of £3, upon each of the 17.139 A" shares numbered 01 to 
017,139 in the said register the whole amount thereof. Upon each of 
the said 23,664 '' B" shares numbered in the said register from B 1 to 
B 23,564 inclusive the sum of £2. 10s. The remainder of the capital 
is unise ed. 

Carnoustie.—At the last meeting the town clerk read corre- 
spondence with Mr. George Balfour, who proposed to promote an 
electrical pow r соге у in Dundee. It was stated that Mr. Balfour 
intended to apply for & provisional order to aoquire the necessary 


320 


THE ELECTRICAL ENGINEER, AUGUST 26, 1904 


powers for erecting buildings and constructing oonduits. The draft 
agreement further bore out that the company should have the use 
of the streets to far as necessary for its purposes, while binding 
themselves not to supply electrical energy for lighting purposes 
within the city, except with the consent of the Corporation. The 
company also bound tbemselves not to supply any of the customers 
presently connected with the Corporation supply, and if the Corpora- 
tion desired any further special exemptions they would consider it. 
The promoters sought the right to supply electric energy for motors for 
all classes of machinery in textile and other factories. They made a 
proviso that they would not lay cables in the streets of the central 
area of the city, and that their works would be subject to the approval 
of the Corporation, and it was stated that they would erect no over- 
head wires. In a subsequent communication Mr. Balfour pointed out 
that the Corporation, in the event of themselves going in for a power 
supply, would require to open the streets, so that no objection could 
be taken to his proposal on that score. He proposed to give Dundee 
the commercial advantages of cheap electrical power enjoyed by other 
centres of industry. Mr. Balfour expressed bis willingness, iu 
event of sn agreement being come to, that the Council them- 
selves should open and reinstate the streets for the company, 
charging a just and reasonable cost, This explanation, he 
considered, removed апу objectionable features the pro- 
posed agreement. The scheme would serve a limited number ot 
consumers, chiefly millowners and manufacturers and it appeared to 
him that a spesulative concern of this kind was one which the munici- 
pality would not be anzious to take up. He did not think the 
Council would te sgreesble to erecting a power station involving an 
outlay of a quarter of a millicn pounds sterling for the benefit of, say, 
not more than 100 or 150 consumers. There were, in Mr. Balfour's 
opinion, а great many other reasons why the proposed scheme should 
be dealt with as a private undertakiog. Mr. Balfour, in the course of 
his correspondence, sought an interview with the Town Council after 
his return from America in Ostober. 


TRACTION. 


Pudsey. — A provisional order for an electiic tramway echeme is 
to be applied for by the Town Council. 

Southend.—The work of constructing an electric tramway by the 
coastline towards Shoeburyness is to be proceeded with at once. 

Leicester. — During July the trams carried 2,032,849 passengers, 
being an increase of 1,085,031 over the same month of last year. 

Swindon.—The plébiscite on the question of Sunday running hes 
resulted in an overwhelming vote in favour of having cars on that day. 

Rochdale.—The Board of Trade last week approved the new 
circular tramway route, which is about two miles in extent, and it 
was immedistely opened for traffic. 

Keighley.—It is reported that the completion of the scheme of Oor- 
poration tramways to Stockbridge has been postponed for a time, and 

hat it may be necessary to apply for an extension of time. 

Wellington (N.Z.).—The City Council propose to float a special 
loan of £77,000, at 44 per cent. with a currencv of 25 years, for the 
extension of the electric tramway to Island Bay, Ohiro, and Kilbirnie. 

: eto, Tramways.—A meeting of the joint 
authorities was held list week in reference to the allocation of the 
purchase money to be paid to the company, but Mr. More's report on 
this subjeot had not arrived. 

Bury.—Mr. A. W. Bradley, the borough engineer, states iu his 
annual ieport that the employment of direct labour in the construction 
of the tramways has resulted in а saving to the town. The remsinder 
of the tramways are to be laid by the same method. 

Aberdeen.—The Corporation have confirmed the Tramway Com. 
mittee's recommendation that the fares should remain as at present, 
with the exception of the section from Ma:ket-street to the Wood, de 
terminus, on which the fare is to be reduced from 2d. to 14d. 

Metropolitan Electrico Tramways, Limited.—The number cf 
passengers carried over the receatly electrified route of the Metro. 

olitan Electrio Tramwsys, Limited, for the Bank Holiday week was 
$63,789 as compared with 198,061 for the corresponding period last 
у:аг. 

Light Railways.—The Board of Trade has confirmed the orders 
made by the Light Railway Commissioners authorising the construction 
of the Cheltenham and D.sirict Light Railway (Extension No. 3) and 
amending the Maidstone and Faversham Junction Light Railway 
Order, 1901. 

Light Railways in Belgium.— There are now working in Belgium 
1,300 miles of light rsilways, and about 430 more miles are in course of 
construction. he State capital sunk in them is a little over six 
millions sterling. The profit on the lines actually working amounted 
in 1903 to over £150,000. 

Sarria-Barcelona.—The Sarria- Barcelona Railway Company have 
applied for a concession for an electric railway from Sarria to the 
district of Vallvidrera. There will be а statutory interval of one 
month before the application is decided upon, in order to give other 
concerns an opportunity of cffcring better terms. 

Pontypridd.—At а special committee of the Pontypridd Electricity 
and Tramways Committee last Friday evening a long discussion ensued 
as to the advisability or otherwiee of working the tramways as a 
municipal undertaking, or taking the advice of an expert witha view— 
if considered desirable—to lease the lines tos company. The question 
has been before the Council frequently. Finally, it was resolved to 
obtain expert information. 

Birmingham.—Between 11 and 12 o'clock on Tuesday night a 
serious tramway accident occurred in Birmingham, resulting in 24 
persons being more or less seriously injured. A portion of Coventry- 


road on the Small Heath route is at present ap in preparation for the 
installation of the electric tramway system, and а steam car was pro- 
ceeding over this section at a slow pace, when it over-ran the points 
and fell into an excavation from 2ft. to 3ft. desp, completely over- 
turning. There were 47 passengers on board, 19 of whom were on the 
top, and a large number of these were pitched off, and many seriously 
injured. The oar was completely smashed, and the top had to be sawn 
away. 

Tramwaymen and “Live” Wires.—An intercating feature in 
connection with the Manchester tramwaymen’s sports at Bellevue on 
Wednesday was a competition for dealing with live wires. Four 
emergency crews (each four strong) competed, and they were judged 
entirely upon time. Two poles were erected, with a wire connecting 
them, and for the purpose of the competition the wire was supposed 
to be live, and was broken just before the signal being 
given to each crew. On the call being given the horses 
were fastened up and driven to the supposed breskdown. The 
tower of the wagon was raised, and the ''live" wire picked up, 
joined, and msde ready for the resumption of traffic. The competition 
proved very exciting, and on the timing Hyde-road No. 2 crew (with 
3 minutes 29; seconds) best Queen'e-road No. 2 crew (5 minutes 
443 seconds) Queen's-road No. 1 crew was third and Hyde-roed 
No. 1 crew fourth. 

Heywoed.—At a meeting of the Town Council а long discussion 
took place on the tramway aeadlock. The speakers vigorously denied 
that Heywood was reeponsible for the failure of the negotiations for 
the reconstruction cf the tramways and the ranning of a through 
service between Bary and Rochdale through Heywood. It was pointe 
out that Bury and Rochdale had offered certain terms which wer- 
accepted by Heywood. Then Bary sought to amend these terms, and 
when Heywood would not accept the amended tion, Bury declared 
the negotiations at an end. The action of Bury in opposing Heywood's 
application to the Board of Trade for an extension of the time for 
the construction of the tramways in Heywood — an application 
necessitated by the failure of the negotiations—was declared to 
be an attempt to force Heywood to accept Bury's terms ; and satis- 
faction was expressed that the Board of Trade had granted an extension 
of six months, with power to apply again if necessary. All the 
speakera agreed in expressing willingness to meet the neighbouring 
corporations and to discuss terms in a friendly manner. 

Middlesex Light Railways.—The first section (Tottenham to 
Wood Green) of light railways constructed by the Middlesex County 
Council was opened on Saturday last by Sir Francie Oory- Wright, 
chairman of the Tramways and Light Railwaye Oommittee. The 
importance of the event attaches rather to the development of the 
scheme in progr:ss than what hes been actually carried out to date, 
since the section completed represente but a very small portion of the 
undertaking which the Oouncil have embarked upon. When finished 
the present scheme will provide tramway facilities over about 50 miles 
of the main roade of the county. An interesting aud, we think, а 
wise feature cf the Council's policy in the matter is that the 
new lines have been leased to the Metropolitan Electio. Tram- 
wsya Company, Limited, by whom they will be worked until 
1950. The oost of constructing the track is borne by the Council, 
and the electrical equipment aud rolling-stock are provided by the 
company. А sum of 44 per cent. on the Council's expenditure will be 
peid by the company as rent; out of the gross receipts the company 
will take 44 per cent. on its capital expenditure and net revenue; and 
the net protits will be divided, the Oouncil taking 45 per cent. and 
the company 55 per cent. The current is supplied from the Brims- 
down power station. Now the compeny in question, it is well known, 
have an extensive tramways system of their own in course of develop- 
ment, and the advantage attained by the above arrangement of having 
the two eys.ems under one management will tend to the best resalts 
in working, especially as physical connections are provided between 
the respective systems, which are therefore distinct only as regards 
ownership. We hope to give fuller details in a subsequent issue. 


Stockport.— The annual tramway accounts to March 31 show that 
the traffic revenue for the year was £19,073. 2s., as against £14,679. 
16s. 7d. in the previous year, while the total working expenses 
amounted to £12,209. 9s. 1d., as compared with £10,014 7a. 2d. 
Thus while the gross profit in the previous year was £4,666. 15s. 24., 
last year it was £7,069. 9s. 4d. ‘There were, however, over four miles 
more of lines to draw revenue from, the length of the system amount- 
ing now to some 104 miles. The gross profit was applied as follows: 
extinction of last year's debit ance, . ба. d.; interest on 
mortgage debt, etc, £3,834. 6s. Id.; redemption of debt, 
£1,333. 18s. Ad.; rent of tramways, £1,174. 1786. 6d.; 
suspense account, preliminary expenses, £96. Os. 7d. ; net profit, 
carried forward, £67. 3s. 3d. The total cost per car per mile, inclad- 
ing electrical energy, traffic expenses, general expenses, repairs, and 
renewals, was 4:8504., as against 5:222d. in the previous year. The 
car mileage was 606,476, and during the year 3,170 854 passengers 
were oarried. The units of electrical energy totalled 790,892, giving 
the number per mile 1:30. The percentage of working expenses to 
receipts was 64; the average traffic revenue per car per mile, 7:544. ; the 
average traffic revenue per mile of single track, £971; the average 
total revenue per car mile, 7:62d. ; average car miles per day per 
саг, 109°45; average working expenses per car mile excluding power 
cost, 5:152d.; average working expenses per car mile including power 
cost, 1:'851d.; average fare paid per passenger, 1°4d.; average number 
of passengers per car mile, 5; average journeys per heed of the 
population per annum, 28 ; average number of cars in daily service, 
15°18. There are altogether 50 cars, The gross capital expenditure 
on the system so far is £140,276. No provision has becn made for 
depreciation, the Tramways Committee contending that this is 
unnecessary at such an early stage. In the report of the Corporation“ 
anditor, however, there is а recommendation that some provigion 
should be made in the future, 
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Perth.—At a meeting of the Tramway Reconstruction Committee 
last week a large number of offers were received for the electrification 
of the tramway system. Tenders were invited for this work as a sort 
of safeguarding measure, in so far that should the petrol car prove a 
failure the Town Oouncil, having these offers before them, would be in 
а position to immediately launch the scheme for the electrification of 
the system. A committee was appointed to consider the offers. 


Huddersfield.— Considerable success is attending the arrangement 
for the conveyance of parcels on the Oorporation electric tramways. 
The parcels are carried at charges varying from 10. to 3d., the goods 
being handed over to applicants at various fixed stopping places, or 
left until called for” with tradesmen on the various routes. A 
feature is mado of dinner parcels, which are carried daily at е charge 
of 3d. а week, Last year over 2700 wae earned by the parcel depart- 
ment. The Board of Trade have certified the Longwood section as fit 
for traffic. The employés protest against the proposed annual medical 
inspection. 

Belfast.—The Corporation have signed a request to the Board of 
Trade to appoint an arbitrator in connection with the acquisition of 
the company's undertaking. It is understood that the Tramways 
Committee have been in communication with Mr. Andrew Nance, 
manager of the Belfast Street Tramways Company, in reference tos 
proposal that he should be appointed manager of the Corporation 
tramways. Nance has intimated his willingness to accept the 
рео on certain terms as to salary and other matters, and the 

mways Committee will communicate with other corporations 
owning tramways as to their practice in this respect. 

Ashton.—At а meeting of the Tramways Committee а mamber, 
commenting upon the arbitration proceedings in connection with the 
Manchester Oarriage Company, characterised the result as diesstrous 
to Ashton. 16 vill be remembered that the Corporation had to take 
over the horses of the company. The employés are aggrieved at the 
split-turn system introduced by {е manager, and the committee, 
while approving the manegei’s astion, have indicated that they will 
meet the men’s wishes as far as possible. An arrangement has been 
entered into with the Manchester Corporation relative to the payment 
to be made by that authority for special cars running iuto the district. 


Bewdley.—At a N meeting of the Town Oouncil on Wednesday 
the application to the Board of Trade by the Kidderminster and 
District Electric Lighting and Traction Company for an extension for 
two years of the power conferred under a light railways order to make 
a tramway from Kidderminster to Bewdley was considered. The Mayor 
pro а resolution, which was unanimously adopted, that the Board 
„of Trade be informed that, as better travelling facilities between 
Kidderminster and Bewdley were most urgently needed, it would be 
unfair to the public that the time for making the tramway should 
be extended for two years, but if the tramway company were prepared 
to give an undertaking to the satisfaction of the Board of Trade that 
the tramway would constructed within the proposed prolonged 
period of the extension, the Oouncil would raise no objection to the 
application, 
Swansea.—In reference to certain remarks made in the Swansea 
Post relative to the progress of the tramway extensions, Mr. W. Foley, 
ineer to the cuntractors, Messrs. Dick, Kerr, and Oo., replies : 
ere is no real or serious delay. The contract is well ahead of 
schedule time, and what little stoppages have taken place have been 
due to matters relating to the gas company aud water people. In 
Oxford-street, Port Tennant, and Wind.street our trenches have been 
cut right over the mains, and negotiations had to be entered into. At 
Eversley-road, Sketty, we were waiting for a loop; and at Sketty-road 
the Corpora tion's delay in road widening was responsible for а "op e. 
Nota single minute was lost on account of the non-delivery of rails, 
etc., all of which are on the spot. I don't say if there had not been 
three holidays, the King's visit, etc., we should not have finished ; but 
granted all goes well and the company and water department do 
their duty, we shall be completed by October certain." 


Londen County Council —Enquiries are being made by the 
residents of Nine Elms, Battersea, and Wandsworth as to when the 
tramways in those districts will be electrified. An official of the Council 
recently stated that the Battersea Park-road line would be converted 
“аў no distance of time.” Interviewed on the subject by a Daily 
Chronicle representative, Mr. John Burns, M.P., stated: '' Work has 
already been commenced on the new authorised line from Tooting- 
broadway to Wandsworth. It will proceed by way of Defoe-road, 
Garratt-lane, and South-street, and, crossing Wande worth High-street 
by the new road, will join the existing lines to Westminster and the 
Borough, which will, of course, be electrified as a continuation of the 
scheme, The widenings in York-road and Nire Elms-lane are practi- 
cally complete, and when once the work starts from Wandsworth it 
should be completed in three or four months, for we are learning to do 
the thing much quicker now. On tbe Lavender-bill route the widen- 
ings are not yet completed, but you may have electric trams there 
much sooner than you think.” 


Bhodesia Railways.—The company's report shows that for the 
year ending March 31 last the revenue amounted to £573,286 against 
£526,560 for the previous year, the expenditure represented £434,642 
against £322,774, and the profit £138,744 against £203,786, the per- 
centage of expenditure to receipts being 75˙8 per cent. against 61°3 per 
cent. During the 12 months ending March 31 last 212 miles of the 
Bulawayo-Viotoria Falls line, the Gwelo-Selukwe branch (24 miles 
long), and 74 miles of the Gwanda branch were opened for traffic, the 
total length of line in operation at that date being 1,208 miles, Con- 
siderable reductions in fares have been made. e whole line from 
Bulawayo to the Victoria Falls was opened for traffic on June 20. The 
Zambesi is to be spanned by a railway bridge in the immediate neigh- 
bourhood of the falls, The Vryburg-Mafeking section has been relaid 
with 601Ь, rails in place of the old 45]Ь, rails. New working arrange- 


* 


891 


ments have been entered into with the Mashonaland Oompany and 
the Oape Government, by which the former undertake the working of 
the whole of the company’s system except the section from Vryborg 
to Bulawayo, which remains in the hands of the Cape Government. 


Mashonaland Railway Co.—From the report of this company, 
covering the years endiog Sept. 30, 1901, 1902, and 1903, it appears 
196 for 1900-1 the revenue from the conveyance of general goods (the, 
main source of income) was £139,689, construction goods £90,570, 
and from passengers £18,395 ; for 1901-2 the figures were £175,675, 
£80,454, and 879.997; and for 1902-3 the figures show £209 049, 
£79 997, and £18039. The percentage of expenditure to groes 
receipts ior the second of there periods showed some reduction uver 
that for the first, aud for the third period there was a :ubstəntial 
redaction over the tesond. For the nine months ending Juve 30 last 
the proportion is less favouribl« than for the yesr 1902-3, owing to the 
decresse in the volume of traffic consequent upon the depression in 
trade; but with a resival of trade in Rhodesia the directors look 
forwa:d with some confidence to a change >n this respect. Through 
bookings have now been arrarged between the company and all the 
ail way systems in Scuth Afcics, and an sgreement has also been con- 
cluded with the German Est Atrics shippiog lioe. 

Ashton and Stalybridge —The negotiations tetween the Ashton 
Corporation aod the Stalybisdge. eto, Joint Board for through running 
would appar to Lave been brought? to an abrupt conclosion by the 
action of the Joint Board in refusing to eatertain Ashton's late t offer, 
of which we gave particu/a^s in our issue of the 12th inst. The Joint 
Board prastivally adhere to the terms. previously indicated by them 
that each auth: rity shall icta n the fares taken in their respective dis- 
tricts. They reject the proposal for arbitration., The Ashton Oorpo- 
ration decided tu reply that they had nothing further totuggest. At 
a fature meeting the Vorpora ion will consider the advisability of con- 
structing tbe O.d-etreet вп і Sootland-street length of line, and running 
their own (ars to the county bridge, Whiteland: An informal сор: 
ference subse quently took place between the chairman of the Ashton 
Tramway Committee and the chairman of the Joint Board, but nothing 
definite was settled. — If, said the former to a local reporter, 
** Stalybridge would recognise the principle of halfpoany fares between 
Ashton Old-equare and Oockbrook, and Qockbro.k and Stalybridge 
Town Hall, aud a penny through, the whole thing would be settled, 
and each authority would get the benefit of its own local reseipts, and 
what it was entitled to.” 

Halifax.—In order to utilise their tramways to a greater extent for 
goods traffic, the gugsestion has been made thst in their next parlia- 
mentary Bill the Corporation should seek for powers to enter the 
naviga'ion yards both at Helifax and Воже Ьу Bridge, and thus put 
the tramways in direct communication with the canal. It is claimed 
that a con:iderable saving, even ia the transference of their own 
supplies, could be effected by the Corporation by such an arrangement, 
while, in addition, the direct commubpiostion with the canal thus 
secured would also help ia the general development of goods traffi on 
the tramways. It is understood that the matter is reseiving the atten- 
tion of the sub-committee appointed to report on tbe tramway require- 
ments to be provided for in the Corporation's next parliamentary Bil). 
The doubling of a number of the existing lines and the extension of 
the tram service to Elland by way of Silterhebble Hill and West Vale 
are also matters which will be reported on. The Tramways Committee 
have decided to recommend an extension from Sowerby Bridge to Style 
Bank at an estimated cost of £4,200. A sub-committee has been 
appointed to consider the staffing of the tramways depsrtment. Some 
members consider that it would be an advantsge to split up the under- 
taking into departments, with a responsible head to each, under the 
general manager. й 

Newoastle.—At the invitation of the Tramways Committee a large 
number of members of the Ойу Ocuncil last week made a survey of а 
part of the tramway system, especially some of the latest acquisitions 
and extensions. These included a new 3,000-h p. engine at the power 
station, new car sheds at Wingrove, and an important addition of 
lines from Byker to Welbeck-road and Church- street, Walker. The 

rty included, besides the chairman, the vice-chairman (Mr. J. D. 

gers), the mayor (Alderman Andersen), Mr. Geo. Renwick, M. P., 
Councillor Renwick, of Cardiff (the junior member's brother), Sir Wm. 
H. Stephenson, Aldermen Sutton, Sanderson, Morton, Councillors 
Weidner, Harkus. Beattie, Flowers, Coates, Fitzgerald, Oail, Archi- 
bald, W. J. Sanderson, Farquhareon, O. O. Elliott, Oriddle, Mason, 
Robson, Murray, Hutchinson, H. Forster, Whitburn, and Meyne ; 
Mr. J. Fewster, Mr. Gjemre, Mr. J. Кіа, Mr. W. Ellis, Mr. Le 
Roesigaol (general manager of the tramways), Mr. J. C. Couper (traffic 
superintendent), Mr. Edge (city engineer), and other officials, After 
an extensive inspection there were jefresbments and speeches, in the 
course of which Alderman Ellis (chairman of the Tramways Com- 
mittee) stated that the committee were striving to the best of their 
ability to manage the trams so that they mignt reflect the greatest 
credit on the Council and the people. Ав yet the system was new, but 
before the end of the year it would be put upon such а basis that the 
people of Newcastle would be satisfied with the result. 

Bradford.— When the annual accounts, of which we gave particulars 
in our issae of the 12th inst., were presented to the Tramways Com- 
mittee, a request was made for supplementary information. In response, 
the city treasurer has prepared a series of returns showing the exact 
financial position of the Bradfcrd tramways undertaking on March 31 
last. The accounts are classed under different headioge, and in sub- 
stance they go to amplify the general statement made by Alderman 
Godwin a short time ego in introducing the annual municipal budget.” 
During the past year no less a sum of £40,000 was »pent upon repairs 
and renewals, which, together with the sum of £2,917 set aside for 
depreciation, represents a percentage of 57/9 on the total working 
capital of the undertaking. The committee drew upon the deprecia- 
tion and renewals account, which is practically a reserve for con- 
tingencies, to the extent of £56,000 for relaying a length of line in 


. Corporation" was 
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Thornton-road, and for covering certain expenditure on the Eooleshill 
and the Stanningley tramways. The sum now standing to the credit 
of that fand is £23,056. Great reductions were made in the fares on 
the lines taken over from the companies. The obligations attaching 
to the cost of reconstructing and equipping the lines were a first charge 
upon revenue, but the shareholders of the old companies had also to be 
recompensed, and the surrender value of the companies’ leases has since 
been paid in instalments. In 1903 the sum of £9,000 was paid out of 
the net profit of close on £20 000 which was thea made, and, similarly, 
this year the balance of £10,482 due to the old companies is to be paid 
out of the total net profit of £15,599. The amount set aside for interest 
and sinking fund amounted to £46,105, which was some £10,000 more 
than in the previous year. This was attributable to the rapid develop- 
ment of the system, the bulk of the capital expenditure on which was 
debited in the accounts for the year ended March last. 

Derby.—The contractors for the Derby tramways (Messrs. J. G. 
White and Oo.) entertained the members of the Tramways Committee 
and their ladies to luncheon at the Royal Hotel on Monday afternoon. 
The guests also included several of the principal Oorporation officials. 
The chair was occupied by Mr. Connett, of Messrs. White and Co., 
with Mr. Balfour, of the same firm, in the vice-chair. After the usual 
loyal toasts, the Chairman proposed The Derby Corporation Tram- 
ways Committee,” and referred to the delay which had arisen iu the 
completion of the work. On behalf of the contractors, he disclaimed 
responsibility, and said it was due to several unforeseen circumstances, 
not the least important of which was the determination of the Corpo- 
ration to have English rails after haviug first agreed to the use of rails 
made in Belgium. Alderman F. Duesbury, J.P., chairman of the 
Tramways Committee, responded, and expressed the opinion that 
the contractors had made ''a very good job." In this connec- 
tion he paid a tribute to the watchfulness of the borough sur- 
veyor (Mr. John Ward), who, he said, had been very vigilant 
iu looking after the interests of the ratepayers. "''The Mayor and 

proposed by the vice-chairman, and Councillor 
J. W. Gandy, J. P., gave The Health of the Contractors." During 
the proceedings the contractors presented bandeome silver flower vases 
to the Mayoress and Mrs. Duesbury. These articles bore suitable 
inscriptions commemorative of the inauguration of the electric tram 
system in Derby. The Normanton-road section is nearly finished, 
while good progress has been made along the Burton-road. St. 
Peter's- street continues to be closed to vehicular traffic. Messrs. White 
and Co.'s employés have been working night and day during the present 
week, and confidently expect to complete their Jabours by the end of 


August. Arrangements are being made for the Board of Trade to make - 


their official inspection in the ürst week in September, and, subject to 
the Government certificate being obtained, there will be an immediate 
extension of the present system. 


Portsmouth.—The Mayor bas negotiated for the purchase of 
certain premisee, the removal of which will allow the awkward ''8" 
curve to be abolished, and a practically straight line to be laid down 
The Tramway Oommi:tee have approved of the Mayor's action, and 
recommend that the purchase be effected. The annual report of Mr. 
W. R. Spaven, the general manager for the 12 months ended March 51 
last, shows tbat tbe year's working has resulted in а total revenue of 
£94,174. 0з. 9d. Deducting from this amount the tolls psid to the 
Portsdown and Horndean Light Railway, there was а net revenue of 
£92,916, 188. 6d., an inorease over the previous year of £8,966. 16s. 6d. 
The working expenses for the year amounted to £43,426. 14s. 4d., 
which, together with instalments of principal and interest transferred, 
makes a total expenditure of £76,888. 7s., and gives a credit balance 
of £16,028 11s. 6d. By placing this balance to the amount already 
transferred, there is an accumulated reserve fund for the tramways of 
£22,993. 103. 81. The rents, rates and taxes have increased from 
£2,665. 11s. 5d. to £5, 506. 9s. 9d., due to the assessment of the under- 
taking having been increased, and there is also an increase in the prin- 
cipal and interest charges. The average length of the penny section 
is now lj miles, as against lj miles previously. The changes thus 
made account for the falling-off in the average receipts per car mile 
from 12'37d. to 12:19d. Over 1,800,000 passengers have been carried 
in excess of the number conveyed during the previous year, and esti- 
mating the population of Portamouth at 198,000, the tramways have 
carried the whole number of the population no less than 92 times this 
year. The mileage for the year shows an increase of over 199,000 
miles compared with that of the preceding year. The length of the 
route is about 144 miles, and there are 28 miles of double track, only 
half a mile beiog single track. The maximum gradient is 1 in 17; 
the sharpest curve is J5ft radius; carrying capacity per car is 
56 passengers ; car milesrun per annum, 1,828, 193 ; average per day, 5,008 ; 
passengers carried per annum, 18,204,426 ; per day, 49,875; passengers 
carried por car mile, 9:95; traffic receipte, £87,266. 83. 5d. ; average 
per day, £239. 1s. 9d. ; average traffic receipts per car mile, 11:45d. ; 
average per passenger, 1'14d. ; gross receipts (less £1,257. 28, 3d. tolls 
paid to light railway), £92,916. 18s. 6d. ; average net receipts per day, 
£254. 11s, 1d. ; average per car mile, 12°19d. ; average per passenger, 
1:22d. ; percentage of working expenses to total receipts, 46. Incor- 

rated in Mr. Spaven's report is the report of the resident engineer, 

. V. G. Leroni, on the power station, overhead line, cables, per- 
manent way, and rolling-stock, A very satisfactory feature of the year's 
working is the reduction of the generating cost per unit by '16d., 
bringing the cost now to the low figure of *55d 


PROVISIONAL PATENTS, 1904. 


Асатозт 16. 
17674, Improvements in and relating to telephones. Samuel 


James Port, Oobden-buildings, Corporation-street, Birm- 
ingham. 


17675. Au automatic protection for third or live rail used on 
electric railways. Garnett Senior, 9, Olive- street, 
Sunderland. 

Improvements in vaporisers. The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(The General Electric Company, United States.) 

17717. Improvements in olectrical switches. Oharles Julius 

Klein, 40, Chancery-lane, London. 


AvavsT 16. ‚ 

Improved suspension fitting for electric motors. 
George Divis, 15, Victoria-street, London. 

Improvements in switchboards. leasc Hardy Parsons, 
Faraday Works, Leicester. 

Alternating-current power-transmitting ap 
Wallace Fairweather, 66, Ohancery-lane, London. 
Magnetic Olutch Oompany, United States.) 
specification. ) 

Improved magneto-electric ‘generator. Rooke Ainsworth 
aod P. R. Jackeon and Oo., Limited, 70, Deansgate, 
Manchester. 

Improved means of regulating electric circuits. Harry 

Hill, Lynton, Dartnell-park, Byfleet, Surrey. 
17784. Improvements in or relating to electrolytic cells. 
Edgar Arthur Ashcroft, 111, Hatton-garden, London. 

17199. Improvements in and relating to tho manufacture of 
incandescent electric lampe. Jean Michel Canello. 7, 
Southampton - buildings, Chancery - lane, London. (Date 
appliea for under Patents Ast, 1901, Sept. 12, 1903, 
being date of application in France. (Complete speci- 
fication. ) 

Improvements in or relating to telephone and other 
conducting cords. Thomas Henry Martin Harvey, 322, 
High Holborn, London. 

17808. Improvements in electrical measuring instruments. 
Evershed and Vignoles, Limited, and Sydney Evershed, 1, 
Queen Victoria-street, London. 

Improvements in -electric controllers. The British 
Thomson-Houston Oompany, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

Improvements in automatic brakes. The British 
Thomson- Houston Company, Limited, 85, Cannon-street, 
London. (Ihe General Electric Oompauy, United States.) 

Improvements in electrico fases. The British 
Thomson-Heuston Company, Limited, 83, Oannon-street, 
London. (The General Electric Company, United States.) 

Improvements in systems of electric motor control. 
The British Thomson-Houston Company, Limited, 85, 
Cannon-street, London. (The General Electric Company, 
United States. ) 

Improvements in or relating to telemeters. Giovanni 
Aragao, lll, Hatton-garden, London. 


Avcvusr 17. 

Improvements іа terminals for secondary and primary 
batteries. Jasper Myers Richardson, 4274, Strand, 
London. 

Improvements in electric motors. Walter John Hawkins, 
178, High-street, Tooting, London. 

Improvements in and relating to electrical conductors, 
specially applicable to overhead conductors for 
electrical tramways. Ernest Marsh Ginders, 34, Oastle- 
street, Liverpool. 


17105. 


17738. 
17738. 


17741. paratus, 
(Arnold 
(Complete 


17753. 


17764. 


17808. 


17869. 
17811. 
118132. 


17813. 


17823. 


17837. 


17841. 


11862, 


AUGUST. 18. 

Improvements in electric trolleys. Jean Lauvernier, 23, 
Mittelstrasse, Berlin. (Complete specification. ) 

Improvements in the control of eleotrically- ed 
vehicles. John Smith Raworth, 46, Lincoln’s-inn-fields, 
London. 

Improvements in or relating to suspending or 
supporting electric motors or differential gear or 
both on motor road vehicles or tramway vehicles, 
George Beloe Ellis, 70, Chancery-lane, London. (La Socic:é 
A. Vedrine et Cie., France.) 

Improvements in the method of and apparatus for 
making pipes and conduits. George Edward Heyl-Dia, 
6, Lord-street, Liverpool. 


AucUusT 19. 

Improvements in electrical switchos. Frederick Francis 
MacDonald, Bank-buildings, George-street, Sheffield. 

Improvements in electrical driving mechanism for 
machinery in general. Joseph Richard Hill, 7, Staple- 
inn, London. 

Improvements in insulating electric conductors. 
Isidore Kitsee, 18, Fulham-place, Paddington, London. 
(Complete specification.) 

Improvements in or relating to electric automobile 
vehicles. George Beloe Ellis, 70, Chancery-lane, London. 
(La Société A. Vedrine et Cie., France.) 

18042. Improvements in processes of oxidation and reduction 
effected in an  electrolytio bath. Oliver Imray, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London, (Farbwerke vormals Meister, Lucius, und 
Brüning, Germany.) 


17939. 


17975. 


17978. 


17980. 


17997. 


18620. 


18021. 


18034. 
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AvavusT 20. 

18055. Improvements in or relating to trolley heads of 
electric tramoars.  Holberry Mensforth, 2, Market-street, 
Bradford. 

19000. Improvements in electro-mechanical apparatus for 
automatically operating the rail and electrical 
conductor points on electric tramways and railways 
from the tram or train. George Dadley Aspinall Parr, 
The University, Leeds. 

19087. Improvements in the transmission and distribution of 
electric power. Jacob Krüyswijk, 77, Ohancery-lane, 
London. 

18005. Improvements relating to telephone switchboard cords 
and liko flexible electric conductors. William John 
Burton and Charles Lincoln Burlingham, 11, South- 
ampton - en Chancery - lane, London. (Complete 
specification. ) 

18098. Improvements in and connected with wireless tele- 
55 and apparatus fer g out the same. 

eorge Cecil Dymond, 6, Lord.street, Liverpool.  (Geseli- 
Ed. für drahtlose Telegraphie m. b. H., Germany.) 
(Complete specification. ) 

18101. A new ог improved means of converting alternating 
current for use with continuous-current electrical 
measuring instruments and the like. Walter Charles 
Head, 62, Stoke Newington-road, London. 

18105. Improvements relating to the transformation of 
repulsion motors when running at speed into 
rotating field asynchronous motors. Marius Latour, 7, 
Southampton buildings, Chanoery- lane, London. (Date 
applied for under Patents Act, 1901, Aug. 27, 1903, being 
date of application in Franoe. ) (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Sept. 8, 1904. 
1903. 

17601. Systems of electric lighting. Leitner and Lucas. 

18010. Galvanic batteries. Fiedler and Gerard. 

19076. Electric traction. Say. r. 

18186. Telphers. Siemens Bros. aud Oo., Limited, and СЬ. 

18250, Thermal cut-outs. Carolan. (General Flectric Company.) 

18256. Time-limit oontrollers for oirouit breakers. Oarolan. 
(General Electric Oompany.) 

20101. irre of armatures for dynames and motors. 

ean. 

30606. Multipolar dynamo-electric machines, Holmes. 

31905. Alternating-current electric motors. British Thomson- 
Houston Oompany, Limited, and Meyer. 

21064. Rheostats. Hobart and Panga. 

21003. Electrical switches. Porter. 

$1140. Engine telegraphs or signals on board ships. ledale. 

21320. Apparatus for electric signalling. Brodin and Schepeler. 

$1972. Dynamo-eleotrio machinery. Mawdsley. 

22007. grid or like current collectors for electric traction. 

pham. 

22190. Alternating-current induction motors. Hunt and Szndy- 
croft Foundry Compevy, Limited. 

22507. Electrically-centrolled hoists. Steven. 

22906. Machines for covering electric conductors or the like 
with insulating material, Carolan. (General Electrio 
Company.) 

$3910. Bearings for electric meters and other measuring 
instruments. Oarolan. (General Electric Company.) 

23546. Telephone mouthpjeoes or receivers. Ci uickehank. 

23767. Galvanio batteries. Halsey Electric Generator Company, 
Limited. (Halsey Electric Generator Company.) 

24095. Printing telegraph receivers. White. 

26657. Lightning arresters or devices for preventing over- 
charging in electric conductors. ipf. 

96165. Electrical elevators. Smith. 

27133. Protective device applied to X-ray or radiant-matter 

tubes. Harnack. 

Joint-box for electrical conductors. Martin. 


1904, 

43049. Electric switches. General Contracts Company, Limited, 
Cook, and Chipperfield. 

7823. Telephone transmitters. Fairweather. 
Telephone Оошрапу.) 

14350. Electrically-operated signalling and braking devices 
for railway trains. Krause. 

14883. Burglar and other electric alarms. Getto. 


16519. Lid for accumulator amd other acid-containing boxes 
Olark and Hart Accumulator Company, 


(Gesell- 


(American Electric 


15561. Indicators for electrio oscillations. Thompson. 
schaft für drahtlos Telegraphie m. b. H.) 
15567. Electric or telephonic transmission. Oarbonelle. 
Regulating mechanism for aro lamps. Upton, Elliott, 
and Pratt. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. gr Em 

Commerelal and Industrial — 8 
Alliance Hieccrical Oo., 5 oann. беш Fret, Nos.1.70000 1 
Aron Hlectricity Meter, 6 p.c. 1125000 1 .. 
Britah Таша and Helsby базы, Ord., 1 ‚000 5 — 
6 per cen Pret. ohhh ЧИЯ — 
——— 44 per cent. Mortgage ‘Debentures .............. os 

British Thomson. Houston Co., 44 per pry 1% Mort. Deb. 100 

British ouso Elec. and Manur., 6 per cent. Pref. 

‘recor ste 5 ö i 90 = 
— т cent. Mo ure Stock .......... се 
Brush Mectrical Bagins e, Ordinary, Nos 1-i08,781 8 — 
— Non. Cum., 6 per cent. Pref. .................. 2 — 
——— & per cent. lst Debenture 8tock................ 100 .. 
— Gy cent. 2nd Debenture 8tock .............. 100 .. 
Oallender's e, Debentures ............ e eer 00 НЯ 
; per cont. Pref, ...................... jew chews 5 — 
Orompion end Mo ii жеу E ETE A 10 aà 
misoa and Swan U United. A ares, 1-99, 0 S a 
A” Shares, 61017 0.22.2: 5 — 
— — per cent. Deobent ur eee .ꝑ 100 . 
——— 4 per cent. Deb. Stock, Red. .................... 100 . 
Hlectric Construction, Limited, Nos. 1 to 112,100 2 = 
——— 7 per oont. Cumulative Pre. 2 w 
i 4 per cent. Perp. lat Ma rt. Deb. 100 . 
Ferranti Limited, 6 per cent. t Mort. Deb. Btock, Red. 100 .. 
General Electric Company (1 ‚ 5 oent. 10 
WOT H4 eps Tel 1st E Deb. 665665 x — 
‚ Т. s Telegraph Works, Ordinary .............. E 
44 per cent. Preference .................... б — 
per cont. Debentures ............ .ͤ 10 .. 
India Rubber, Gutta тегер, M and Telegraph Works ...... 10 . 
4 per Cent. Debentureg.......... ccce ̃. e 100 .. 
Parker, Thos., T Mood Or Ordinat VFC 10 
Telegraph on and Maintenance.. . Be 
—— — D per cen да ос оо ог as 060 68 Q6 ao np as оо 98 о ое тә 100 =æ 

Electric Lighting and Supply i 
scias ri ее Deb. Stk. Certa., and Conv. .. 100 .. 
Раса pod „ 5 — 
— cent. Cum. Pref., 15,000 = 
6 per cent. Cum. d Pref. , 15,001-22,500 10 ш 
ауа ye Периге — 55 100 

e en ectric and Power Co., 4j per cen 

— SUE Stock, Көй, . ева 10 = 
— par oent, Preterence 6662 „ „ 6 „ „6 о Hox. 140,000" .. A en 
са ectric Oorp., Ordinary, Nos. = 
= Nor 80,001,300 >; „ 6 „ 
Cambridge Eieotrio Supply Company, Id., ‘£10 drd. 8 „ 
Oentral 5 os А рег сети. Guar Deb. Stock 100 2 
Charing Cross 4) Nos. 1-70 66 6 %%% „„ „ 66 ео ое 5 үе 
карис p.c. Cum. Pret., 140,000 5 
——— per cent. Debenture 8 , Red. (Prov. Certa.).. 100 „ 
Chelsea Electricity Варріу .............................. б „ 
— h cent. Debentures ........................ 100 . 
City of London, Отйіпагу................................ 10 
— — per cent. Cumulative Pref. 10 . 
~ § per cent. Debenture . 10 œ 
рес cent ind Ban ek Pr Certs. (all pd.) 100 . 
County of don Electric Supply, Ordinary ............ 10 „ 
—— 6 per cent. Cum. Pref. .......................... = 
г р огох Пош охот Сеа All е - 
Bdmundsons' Electricity » 1-50, oo 
—  Ó per cent. hu. WP — 
түтел. cent. First Mort. Deb...................-. 10 „ 
Hlectric Co. of Aust., Ld.,6 p.c.Om.Pf.,1-50,000 6 .. 
б per cent. Debentures = Sansa e ei d d d a 100 . 
Folkestone Elec Бару Nos. SRED б „ 
per cen PED bets Stork, Red. ек 100 . 
Havana E N Limited, 1-15,000 . di 10 
Hove Electric Lighting, Limited, Ord. `113,000.......... 5 — 


Isle of Wight Elec. Lt. and Pwr., Ld., 44 p.c. Db. Stk. Red. 100 
Kalgoorlie Electric Power and ' Lighting, Limited, 6 per 


cent. п Pref., ы mia is tia on i EY. - 
Kensington ec. Ltd., Ord., 
ее . шшш 00 
Ke ап ts and Notting Hill ........ 
Kidderminster and ting and Pref. 10 
London Hlectric, Ordinary ........cccccccccvcscccscccese 3 
— 6 t ИО ИРАРИР ААРА ОА 6 
— Ordi теи Debenture Stock, Red... 100 
Metropolitan Ordinary ............ccecccvcccceccccccccce 10 
— E pet cen Debenture Stock .... 100 
Red. .......... 100 
Midland Electric. Dower Dis., Ld., 44 p c. 1st Mort. Deb.. 100 
Newcastie-upon-Tyne Electric Buppiy, Urdinary ........ : 
Notting Hill Electric Lighting ........................ 10 
——— per cent Put Mork. Debs Nos. 1-500 (Reg.) .. 100 
Oxford ш » ? 1-96 ana -14, 5 6 6e %% % „% „ 6 „ 0„ 5 
— 4 cent. Debenture Stoaa kk 100 
Royal Den iert Company of Montreal Y per cent. First 
Mortgage Debentures ........................ m 
Smithfield Markets Electric Bu Led., Ord., 1-12,000.. 
— 0 cent. Debenture Stoa kd 
00, LE EE SEEE „% „%% @ 2 99 
dt. James s and Pall cor Ordinary, 101-90,080 ........ TEM. 
— 7 тра E пт. ЖКО AVR Eo n dE IET been ee — 6 
Urban EET 8u s BO. e e S 33 5 
6 per cent Cam ulative Preference, X^ 001-80,000 6 
Westminster, елата куке аге өзә сере НИТОК АНА б 
——— 5 per cent. Саш. Pref., 110, 101.138.251 8 
Electric Rallways.— 
Central London, Ording 100 
4 per cent, Pret. . *e690909€9 099 20 1 80 
— Ane. Deb Btock (Prov. Ba t Certa., fully ра). та 
City апа South КАЗАА “заа 
— per cent. Debensute eek no 8 roe 10 
z= Opiom, Pret. Btock 'Э1 eo as осоо meee asas 100 
90 9» [I] °з me cece „% % оо on 100 
ө. es е ae 100 
Liverpool Overhead, 8 per cent. Pref. ................ à 0 


4 per cen cent, Mortgage Debentures, Red., 1-1,700.. 
Underground Electric Rallways of London, 5 per cent. 
Protit-8haring Secured Notes Sanii 
Waterloo and Оу, Ordinary 


ав =з «о пе ео сю со шз ше пе со ао =D 100 


Last price 
8 
8 à xd 
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Mame. sma” Las price. ame. Amount Last price 
paid, рен. 
Electric Tramways.— 8 8 ее g £ 
Ia ее „% „„ „„ „%%% оо оо 099 06 9.9 ә CO all a 18-19 
Auglo- tine, 1-20, O0 . ro aoa 8 ый VE 6 per Cum. Pref. * оо оо эе 00 QD оо оо Чә OF ег те «ae 14-1 
ent 6 per cent. Debenture Atook. 1888 .. 100 — 157-141 44 per cent, Deb Stock .......... e ИЙ) 108-11 
Auckland Elec. Trams., 14]. ‚5 p.c. 1st Mor. Deb. Stk., Red. 100 .. 98-100 Isle of Thanet Electric Tramways and Lighting, Sper c. 
Barcelona Tramways, Limited, Ord., 1-20,000 а wee 00 10 ib 9-10 Cum. Pref., Noe, 50,001-60,000 ee %%% % % c ‚——— — —‚— ae оо отоо б — ds 
5 per cent. Cum. Pref. Sharee, 1-10,000 .......... 10 .. 910 4 per cent. Debenture Stock .................. 100 
— 5 рег cent. ee Red., Se е eee 100 .. 9699 erminster and Dietrict Lighting and Traction, 6 „ 8 84 
—— 44 per cent. « Deb. Steck 100 .. 91-96 London United Trys.(1901),5 per cent. Cum. Fre. 10 ~ 104-1 
Bath Elec. Tramways., Ld, Pref. Ord. Sha., 75,001-1§0,606.. 1 .. 11/16-13/16 4 per cent. 1st Mt. Db. Rtock, ö s... JOO „ 106-1 
——— 5 per cent. Cum. Pref. Shares. 1-59, 5 n l s -1 Madras Elec. Trams (1904), Ld., 5 рег cent. Deh Stk, Red. 100 .. 100-103 
Belfast Street Tramways, Ord., 1-26,600 .................. 10 .. 104-114 Metropolitan Elec. Trams., Ld., Defd., 1,000,001-1,314,016. 1 .. 3/16 5/16 
Biackpool and Fleetwood Tramroad .................... 10 = 138-138 5 per cent. Cum. Pref., 500,001-1,000 000 ... .... Eu i-1 xd 
Brisbane Tramway Invest. Lim., О, ОО —ͤ— — 14-2 44 per cent. Deb. Stock, Re... 100 98-100 
6 per cent, Cum. Pref., Nos. 1'76,000............ 6 = 5 Milwaukee Zlectric Rail and Light. 5 per cent. 30-yr. Cons. 
М! per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 101 Mort. Bonds, 1926, 1-5,500 and 7,008 000 * $1,000.. 108-115 
В itiah Оо ошак есета зру Co., Ord. Def. ........ 0 = ик Montreal Street Bail, Sterling 5 per cent. (Mort.) Deb., 100 102-105 
——— Non.Cum. 5 per cent. Pref. ................... ^ æ 10-1 ' Bterling 44 pe т cent. Deb.. 1922, 601.2, 000. 100 .. 103-105 
44 per cent. 1st Mt. Debe, . Nos. 1-6,250, of £40 each = 103-105 p.0. | New General VVV 0 = é 
— — 44 per cent. Vancouver Power Db. " 97-100 — — 6 per cent. Cum. Prell S. D = 1-2 
B-itieh Slectric Traction Ord. 1-500,000 & 60,001-90,000 10 83 94 5 per cent. Debentures, 1-1,715 (Red.) 100 
6 per cent. Om. РС. О! -60, ce ТТЫ «æ 104-11 xd Oldham, Aston, and Hyde way, O dues cox. AU! эв 12-124 
— 5 per cent. Perpetual Debenture Stock ........ 100 . 116-119 б per oent. Cum. Pre... oeoo 00nessoe . 8 
B tenos Ayres and Belgrano Tram. ire. — = 2-35 Perth Blec. Tramways (W.A. б por cent. 1 Mrt. Deb. Sk. 100 .. 89. 
— А, 6 per cent. Cm. Д 9 62 66% „„ „%% „66% „% ое й 65.5 Potteries Blectric Trac fon, » 40, зеоо 10 a» 8-8 
— B 6 per cent. Om. Pf., I-77, 500. 8 аә 6s 6 per cent. Cum. Pref., 1- 000 6 %%% „ „„ „„ „„ 10 p zl 
6 per cent. Deb. Stock, Red. .................. 100 „ 105-108 44 per cent. Debenture Stock  ...... 100 . 101-1 
Prov. Cert. , all paid . 6662 „% %%% „%% 6% „ „%%%%ĩ“ % % % %% ар 


| xim 100 101-104 „ 
Calcutta Tramways, Limited, 1. 10%, `.................. 5 74-73 1111 Yracuon and Конот Compan] 


dy per cont. Ist Deb. Stock, Ве. 100 75 104107 171 (105 от 
Cape Electric Tramways ‚Мов. 1 ,000 ‚—J— оова ае ⸗ неее 1 -- 14-2 — $588,095 1 percent. Debenture 8$0ck.. .. — 100p. c. — 100 p.e. 
City of Birmingham Tramways, 5 per cont. Cum. Pref... 6 .. 2 
-— 4 per cent. lat Mortgage Deb., 1-5,000 (1917).... 100 .. 101 Telephones.— 
Q»1ombo Electric Tramways and Lighting, ö percent. 1st Na*toos! Telephone, Preferrei as =e œ >- os o- ao co 100 104-106 
м e Debenture Stock Red. ооооооеоьеогоовоооо ово 00 еә 100-105 — — Deferred Stock eweeesee eee ео ов оо сево ee 89-92 
Oork Electric Tramways and Lighting Co. пагу .... 10 ~ 9-10 —— 6 per cent. Cum. First Pref. if. 10 12-14 
—— $ per cent. Cum. Pref. 255 „6646 me еә 11-12 e per cent. Cum. Second Pref, Oe (9 6o sooo ъз Oe mo 10 e 11-13 
— — per cent. Debentures ........................ 100 „ 101-102 — Db per cent. Noa. Cum. Third Pre... 6 a 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .... 10 ы — 54 per cent. Deb. Stock, Re. нә а: | = -93 
— 6 per cent. Pret., Nos. within 1-60,000 ........ 10 16 — 4 per cent. Deb. Stock, Xe. 100 . 104-106 
—— М per cent, Mort. Debs., 1-5,000, Red. ........100 . 94-97 Orlental Telephone and Electric Company —-..... 1 . 15/16-11/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase or Miles of Accounts for past year. 
: week _ decrease. Ex c ium 7 Oost 
Line. к сы ы ш с еи ³ ³ ß 8 рег 
; Current Total | Passengers | Oar miles | Pas- | Car Eile ot mile, 
Ending | 1904 | 1903. | Week. | 1904. os Ending | осоре! carried. | run. |s'nger|mile.| track. 
_ 82 £ d. d. £ d. 
Aberdoen Corporation. . . Aug. 6 285 14,7551 194 | 19 May 51, 37,931 9,099, 715 794,641 098 1303 1,970 | 61 
Ayr Corporation . . July 11 1 — 8 8 Sept. 12,503 2,979,276 290,099 /|1:00 110: | 1,560 | 44 
Barking Corporatiou.........- Aug. 20 — — 11 — — — — — — — = = 
Birkennead Corporation » ol 63| + 172 — — — EL — — — — — E 
Birmingham Tramways ...... » 20 9 +11,570 64 61 — — — — — — — = 
| 
Blackburn Corporation ......| ,, 19 + 101. + 1,86) 22 21 Merch 257, 33,964 , 7,234,106 6,558 |136 1187 1,706 
dlackpool Coreoration 3 „ 18 + 402 | + 2,74) 171 174 | „ 51211168 | 6,169,121 784,445 | 162 |108 . a 
Biackpool-Fleetwood ‚| „ 2 — 339 — 164 | 164 Dec. 51' 30,923 | 2,049,677 684,989 | 362 | 192568 | 1,938 | 699 
Bolton Oorporation ..........| „ 21 = 295 — 38 March 317 85.704 | 17,761,605 | 1,896,247 |115 | 10°75| 5,430 | 6% 
Bournemouth Corporation. + 49 1302 | 10, |. 194 RN LS ре кы rai бн i с: 
Bradford Corporation ........ 5. c£ + 829 +17026 77 41 — — — — — — ES = 
Brighton Corporation ........ „ 2l + 255 + 2,0234| 74 6} | o» 310 — 10,432,508 | 1,031,928 100 | 10°10 — == 
Bristol Tramways Company. , 19 + 178 — 514 | 514 Dac. 51!225,480 | 41,192,899 | 5,724,114 | 1°30 ; 4,8948 | — 
Burnley Corporation ........ „ 20 + 226 — 10 | — — — — — — — - 
Burton Corporation .......... » 21 - 10 — 8 | — — = = = == z5 = MS 
Cardiff Corporation » + 216| + 1,1162 | — — — — = - == = == 2 
Carlisle Tramways Company. ,, 2 — |+ 275 — — „ cem 2,216,585 380,129À | — = == Z 
Central London Railway......| ., 20 - 25 — Ы 6 6 „ 51)557,225 | 45,505,110 | 1,276,9718 | 1:87 | 66°ба| 59,076 | Ste 
Aty & South London Railway, ,, 21 — 17 h) 68 6 „ 31165,093a, 19,069, 519a — — — — = 
Cork E. Т. and І. Company ..| , 18 — 121 — ~ => = — = = PEN om gi 
Darwen Corporation » 19 + — 7:23) 7:25 March 310 12,341 | 2,360,735 | 254,279 125 |1165 . 
Dover Co tion „ 2) + 72 4› 5 — — aie — — = ыш 35 
Dublin & moan Electric By... » 18 — — Al — D30. 31 5,796 364,796 | 102,087 |381 |1552] 359 | 768 
Dublin В, District, Electro. 19 1 — | 46 | 45 | March 51/126,121 | 24,553,133 | 5,429,566 |125 | 8-82| 2,741 | 506A 
Duadee City Tramways ...... " - = 23 | 22 | Мау 15! 35,874 | 9,084,522 | 752,814 |093 11.2760 1,630 | — 
Базу Ham Corporation ......| ,, - — 10°75 | 10°75 | March 517 25 541 9,971,337 650,224 (61 | 9-35 | 2357 
Glasgow Corporation ........ " + — 124 | 121 May 51gj655,5/2. | 177,179,549 |14,008,760 | 0:88 1125 5, 489 Ы 740d 
Gloucester Corporation ...... S = 5| — RH s za FM 2 Бла йди ХА 
Halifax Corporation.........- й + + 2 287 | 34 Wt — = „= = == A кан = 
taddersfield Corporation ....| ,, + — | 3% | 34 | March 31, 55,6314! 9,758,215 | 1,218,559 |14 | 11°14) 1,618 | 63 
Hall Corporation, Е. 8........ в + + 5,857 | 25 | 19 4 31 87,7074! 21,065,999 | 2,218,096 |100 | 8 004 | 59 
Ilford Corporation .......... July 9 = == 105 | — nd RR 55 "s hé dn pod i 
Ilkeston Corporation ........ Aug. 18 - — = = = = = ee = as aim id 
Kirkcaldy ration ...... 3 ds = ae 5 5e — г: те Е, 25 . 
Leeds Corporation. + 4)1 — 77 77 March 259 262,656 | 57,239,779 | 5,773,651 | 1°11 | 10 5,283 | — 
E — 5 бус its ot = д E | — = __ — — 
Liverpool Oorporation.......-| ,, T1l, 1 101 Deo 31504, 304 108.906, 473 |11,705,425 |1:11 | 10°34) 5,000 | 6% 
Liverpool Overhead Rallway..| „, - — 154 | 15 June 30 79,252 | 10,466,726 : = 
London County Council. July +1,8 4 725,151 ay 40° s | ad | Y 986,1856 182 195 9,110 6 
Lowestoft Corporation ..... |Aug. 20 + — — — "TA a == = = — ae BH 
Manchester Corporation..... AN + == 1311 — on ыз СА 2 = = oF = 
Metropolitan Elec. Tramways „, + 46) — = = — Р xa == us Z = = 
Ў elson 1 SERE A | у у + 940 EN 3 — — — — — — pan = 
ewcastle-on- Corptn. ..| ,, — Marc 150,354 | 35,474, ‚119 . 
Newport (Mon.) Corporation. ,, + + 2,050 | 15 583 ch 259 150, 74,122 | 5,878,119 |198 |1095 4,175 | 6 i 
Portamouth Oorporation......|July 25 + + 3,051 29 29 Sept. 30 47,651 9,168,137 868,157 | 124 |15'17| 1, = 
Rochdale Corporation " + — 4% | 44 |March3lg, 5,416 925,281 127,456 | 1:58 1027 — 1% 
Rotherham Corporation ......|Aug. 18 — “ы — RE ER VAR "E m 22 E t 
Salford Corporation ..........| 4, = = == ues = SM =. МИ = = — 
N Tramways Co.. ,, = sii = ш m бе а a ES = Е 
Sheffie 3 — 4 à ar. 216,509 | 56,812,049 | 4,926,085 |0904 |10 7,510 | 70 
8 nthampton Oorvoration ....\July 28 — 11 11 л 2x 35.874 084 788 ' 
Southend-on-Sea Corporation.. Aug. + S91 64 — — au 9, 84,522 758,814 09% nobi 760 z 
Stockport Corporation ...... » 19 + 5,403 35 — — oo = oe = = os = 
а eim то ation ., 8 ©) | n 8 | oe MEE 510 53,950 15,987,121 1,270957 |105 |113 | 3,983 | 64 
ase е 3 » ^ D , ' L) ‚184 3 
West Ham Corporation ...... i 11 — | us d = : 3 = Ре е в 2 it a үр 
Wolverhampton Corporation. „, mi — = E e "S Е — 
+ Includes-malntenance of anent way and proportion of profits paid to the tramway companies for term of unexpired lease. а Train mile, 
b Per mile of single track. с Include rail and tram. d Including d n. / Including one section of horse . $1905 А Half year's figures 


THE ELECTRICAL ENGINEER, SEPTEMBER 2, 1904. 


2 — 


396 


NOTES. 

Fersonal.— We understand that Messrs. Browett, 
Lindley, and Co., Limited, have again secured the services 
of Mr. F. C. Gibbons, who has now been appointed sole 
managing director of the firm. It will be remembered that 
Mr. Gibbons was for many years associated with Messrs. 
Browett, Lindley, and Co., Limited, and that he left them 
to join Messrs. Howden and Co. His return to Mesars. 
Browett, Lindley, and Co., Limited, should have beneficial 
results as a sign that in business old friends are best, and 
we wish the firm every success under his management. 


Rheinfelden.—Negotiations are proceeding between 
the German and Swiss Governments with reference to the 
utilisation of the Rhine at Laufenburg for generating power 
in connection with the extension of the Rheinfelden works, 
to which we referred in our issue of April 29. It will be 
remembered that in the course of this enlargement use is 
being made of an island in the Rhine, and as at this point 
the river forms the boundary between the two countries, 
the works will be situated partly in each. This will be 
the first international convention for the regulation of 
electric power. 


Iron and Steel Institute. — We have received a 
copy of the revised programme in connection with the 
American itinerary. On arrival in the capital one party 
will enter upon a tour to Cleveland, extending from 
Oct. 27 to Nov. 9, in the course of which they will visit 
several points of interest, including the Schenectady works 
of the General Electric Power Company. A second party 
will proceed to the St. Louis Exhibition. An earlier 
function has been fixed for the 13th inst., when the institute 
will give а dinner to а party of the Liege Association of 
Engineers at the Hotel Cecil, the time fixed being 7.30. 
Tickets (price £1. 1s, including wine) may now be had 
from the secretary, 28, Victoria-street, S.W. 


New Publications.—''The Diseases of Electrical 
Machinery,” by E. Schulz (London: E. and F. N. Spon). 
This little volume provides а concise handbook on a subject 
that has received limited attention in electrical publications. 
In a brief preface, humorous and felicitous, it has the 
recommendation of Dr. S. P. Thompson. — “ Relations 
between the Effects of Stresses Slowly Applied and of 
Stresses Suddenly Applied in the Cases of Iron and Steel 
Comparative Tests with Notched and Plain Bars,” by M. 
Pierre Breuil (London: E. and F. N. Spon). The secretary 
of the Iron and Steel Institute has forwarded us а copy of 
this publication, which is issued as a supplement to 
vol lxv. of the institute's Journal, and deseribes the 
author's researches into this subject, which gained him the 
gold medal for 1904. "The work, we may add, is admirably 
illustrated. 


The Ether-Pressure Theery.—A paper was con- 
tributed by Mr. J. Macfarlane Gray to Section A at the 
Cambridge meeting of the British Association, in which he 
examined the important experiments of Dr. Grindley in the 
light of the ether-pressure theory, the basis of which is 
indicated by the following: Newton regarded the pressure 
of the ether as very great and sufficient, by its slope, to 
account for terrestrial and stellar gravitation. Ether- 
pressure cannot be selective ; if it acts upon stars it must 
also press upon every atom of matter and be the most 
important of all natural forces, and the fundamental factor 
in every physical phenomenon. Neothermodynamics 
therefore begin with  ether-pressure as in equilibrium 
with every other pressure, whether of solids, liquids, 
or gases. The play space of every contributory 
molecule of gas, as ita amplitude of vibration was 


acquired, from absolute zero temperature—even if in 
an envelope of constant volume—must have been obtained 
by driving back the ether, and, just as external work is p v, 
so this internal work is also p v. The translation energy of 
gas is 1} times its pv; or, the constitutional energy of a 
gas exclusive of external work is 24 pr. Including the 
external p v, the total energy from absolute zero is 5] py, 
and the ratio is 1:4. By this reasoning the same ratio must 
hold good for all gases. 

An “Electric Thinking Machine.“ — А corre- 
spondent writing from Baden, Switzerland, sends us a 
facsimile of a letter received by him, the text of which 
w6 reproduce, and asks if any of our numerous readers 
can solve the enigma. We think we can do so, and 
that the writer is a gentleman who has called at this 
office making much the same statements as those con. 
tained in the letter. He is an electrical engineer who 
has been responsible for outdoor work on mains, and is 
now afflicted with an idea that his thoughts and actions 
are influenced by some malicious person from a distance. 
When he called to see us he stated that he had been 
informed by this means (1) that he had been appointed 
chief electrician on board the King’s yacht. So implicit 
is his faith in such delusions that he actually went to 
join the yacht, which was then at Southampton. The 
letter, which is sent from South Wales, England, and 
dated Aug. 22, 1904, reads as follows: ''Sirs,—Please is 
there at your Estab. Electric Thinking Machine if so. 
which Gentleman has ordered a Machine to speak me. & 
give thoughts to me. Wrong explanations speaking & 
thoughts given to me. Very Bad, 2 persons Welsh. 
follow my thoughts Day & Night, Scandal. Search your 
Machine & Stop persons at once I dont know where to 
Apply. Machine open not Locked. Some person did pass 
by me or somehow for Electric Machine when I did not 
know.” 

Chamber of Commerce.—The London Chamber of 
Commerce has for some time past been in communication 
with the representatives of the Commonwealth of Australia, 
the Government of India, and the Canadian Government 
relative to the levying of duty upon price-lists and cata 
logues sent to Australasia, India, and Canada. Asa result 
of the representations made, the practices of the several 
customs authorities have been defined, previous to which 
considerable ambiguity existed as to the levying of duty or 
otherwise. The Government of India, in a recent com- 
munication, have stated that as they consider it desirable 
to afford all possible facilities for the development of trade, 
they have issued instructions that all trade catalogues 
and circulars imported into India by packet, book, or 
parcel post shall in future be admitted free of duty.’ 
In reference to Canada, the High Commissioner has 
informed the chamber that boná fide trade catalogues and 
price-lists of goods for wholesale not exceeding three to 
one person, are admitted into Canada without payment 
of customs duties. As regards Australasia, the manu- 
facturers and Australasian sections of the chamber have 
also communicated with the Colonial Chambers of Com- 
merce, who have unanimously supported the representa- 
tions of the London Chamber in favour of the free 
admission of trade catalogues into Australasia. It is to 
be regretted, however, that up to the present the repre- 
sentations have not been favourably considered by the 
Commonwealth Government, it being officially stated that 
the primary object of the duty жає not for the purpose 
of revenue, but for the encouragement of local printing, 
and that, therefore, the Commonwealth Government has 
no present intention of altering the law in this connec. 
tion. Further efforts are being made with the object of 
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obtaining a reconsideration of the matter by the Common- 
wealth Government, and it is suggested that the free 
importation of trade circulars and price-lists will largely 
assist in promoting the trade of the Empire. 

International Meteorological Committee.—At 
the meeting of the International Committee on Sept. 11, 
1903, a proposal to constitute a sub-committee to combine 
and discuss meteorological observations from the point of 
view of their relations with solar physics was adopted, and 
the following gentlemen were elected thereto: M. A. 
Angot, Bureau Central Metéorologique, Paris; Prof. S. P. 
Langley, Smithsonion Institute, Washington; Sir Norman 
Lockyer, Solar Physics Observatory, South Kensington ; 
Prof. J. M. Pernter, Hohe Warte, Vienna ; and Mr. W. N. 
Shaw, Meteorological Office, London. It was left to the 
sub-committee to supplement the number of its members 
and to constitute its bureau, and the sub-committee 
nominated seventeen scientists belonging to various parts 
of the globe for membership. A meeting during the 
Cambridge session of the British Association was decided 
upon, the subjects enumerated in the programme com- 
prising the selection of the meteorological and magnetic 
elements which should be collated for the purpose of com- 
parison with solar observations, and the form in which the 
observations might be presented with the greatest advan- 
tage for the purposes of the comparison ; the specification 
of solar observations which should be collected for the 
purpose of the comparison, and the preparation of a liet of 
observatories which should be asked to furnish such observa- 
tions ; the means that should be adopted to facilitate the 
collection of observations arranged upon a uniform plan; 
and the consideration of additional methods of observation 
bearing upon the subjects which are not yet in general use 
in solor or meteorological observatories, such as the observa- 
tions of solar radiation. 

Fireproof Insulated Wire —A description is given 
in the Street Railway Journal (New York) of a fireproof 
insulated wire devised by the Teter-Heany Developing 
Company, of York, Pa. Our contemporary remarks that 
in the general trend of modern engineering toward fire- 
proofing, electrical insulators, especially for wires, have 
been to а great extent neglected, not so much because of 
lack of effort in this direction as on account of the difficulties 
that surround the subject. Asbestos is an excellent though 
not the only material for this purpose, but its thickness, 
frailness, unevenness, and cost has precluded its general use. 
It is to supply this gap that the Teter-Heany Developing 
Company, of York, Pa., has devised ite fireproof insulated 
wire. By an ingenious device, asbestos, in its fibrous form, 
is applied directly to the wire, and then is treated with a 
special cement that on pressure and heat yields a firm, hard, 
even, thin insulation, that is said to be efficient in every 
respect. It is stated that the insulation will not crack, 
peel off, or break under bending or twisting, and that it 
will withstand temperatures above red heat without being 
destroyed. - The advantages claimed over ordinary asbestos 
covering are that the total thickness of insulation is but 
„011in., and :009in. may be obtained if desired. This is the 
same as double cotton-covered insulation, and in its use old 
forms can be employed without alteration. While asbestos 
insulation is ordinarily very uneven, this insulation varies 
on the average about ‘003in. Asbestos, while it will not 
burn, will crumble under heat, and во become useless for 
insulating purposes. This insulation protacts the asbestos, 
80 that it will stand much higher temperatures without 
crumbling. A coil in possession of Mr. Heany has been heated 
red-hot several hundred times, for hours on some occasions, 
Jet the coil retains its insulation unimpaired. Tempera- 
tures of this degree are rarely met with in practice, and no 


effect whatever is observed at temperatures that usually 
cause coils to burn out. This means that coils wound with 
this wire, armatures, fields, arc lamp and transformer coils, 
etc., are practically indestructible. As our contemporary 
remarks, there is a wide field for this wire for use in motor 
and generator coils, especially for electric apparatus sub- 
jected to heavy overloads, and, in fact, wherever a high 
degree of heat is met with and must be resisted. The 
insulation has been thoroughly tested, both in the labora- 
tory and in practice, with very satisfactory resulte. 

Presentation to  Huddersfields Tramway 
Manager.—Mr. H. W. Thomas, who for the past five 
years has held the position of general manager of the 
Huddersfield Corporation tramways, was the central figure 
in a gratifying ceremony at Monday's meeting of the 
Tramways Committee. The Chairman (Councillor T. Н. 
Moore), in moving a resolution recording the committee't 
appreciation of the zeal, ability, and success with which 
Mr. Thomas had discharged his duties, and congratulating 
him upon his appointment to an important office at Durban, 
testified from personal experience to the diligence and 
courtesy he had invariably shown. These sentiments were 
endorsed by the Vice-Chairman (Councillor Cartwright), 
who expressed the hope that Mr. Thomas would enjoy 
health and happiness in his new sphere, and the resolution 
was carried unanimously. The Mayor (Alderman R. H. 
Inman), in conveying the vote of thanks to Mr. Thomas, 
presented him with a piece of plate, bearing an appropriate 
inscription, and subscribed for by all the members of the 
committee. His Worship remarked that it afforded him 
great pleasure to convey these tokens of the high esteem 
in which Mr. Thomas was held by the committee. They 
were conscious that as the head of a large and important 
department like the tramways he had exercised his best 
efforts and energies, not only in making it a financial 
success, but also to give а maximum of comfort and con- 
venience to those who used the trams. In conclusion, his 
Worship associated himself with the views of the chairman, 
and echoed the hope to which the vice-chairman had given 
expression. Mr. Thomas, in response, thanked the com- 
mittee for their manifestations of appreciation, and wished 
prosperity to the tramway undertaking. 

A 500,000-Volt Transformer.—One of the features 
of the Palace of Electricity at the St. Louis Exhibition is 
the 500,000-volt transformer exhibited by Mr. C. H. 
Thordarson, of Chicago, who has made a special study of 
high-tension apparatus. It is of the closed magnetic circuit 
type, with a capacity of 20 kw., and is operated from 110-volt 
60-cycle mains. The primary and secondary coils are wound 
on a laminated core, the whole being immersed in oil. The 
weight of the iron in the magnetic circuit is 7001Ь., and the 
weight of copper is 45lb. in the primary and 60lb. in 
the secondary coils. The tank containing the oil is of 
wood, lined with metal. The two terminals of the secondary 
coil rise out of the oil to a height of 2ft. above the top of 
the tank. These terminals placed 32in. apart are surrounded 
by standards heavily insulated with paper boiled in paraffin. 
The wires emerge from glass insulators which сар the 
paper insulation. After leaving the insulated standards, 
the current passes through heavy choke coils and then to 
the terminals proper. As usually operated, a heavy glass 
plate is placed between the two points, and the discharges, 
leaping а maximum distance of 32in , around this plate, have 
a particular fascination for the spectators. The discharges 
between the two points are attended with a sharp crack 
when the arc is established. Frequent reports of lesser 
volume, due to the opening of shorter paths across the 
atmosphere, when the main arc in ite fantastic writhings 
assumes such a shape that the resistance of a short cut 
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across the air is less than that of the long arc between the 


two points, continue as long as the arc is sustained. No 
detriment to the transformer results from these discharges, 
thus proving that the maximum voltage for transmission 
is governed by the insulation of the line and not by that of 
the transformer. For varying the voltage of the trans- 
former a regulator is provided. This consists of a trans- 
former with & ratio of 1 to 1, whose primary is connected 
to the Exposition mains. 'The secondary coil is movable, 
and by operating a regulating wheel can be moved out of 
the main path of the magnetic flux of the transformer and 
the voltage so reduced. We summariee the foregoing from 
the Electrical World of New Ycrk. 

Energy of Water and Steam at High 
Temperatures.—This subject was dealt with by Prof. 
C. Dieterici in the paper which he contributed to Section B 
of the British Association at the Cambridge meeting. The 
author has devised a method for determining the specific 
heat of water at temperatures up to 300deg.C. The water 
is enclosed in quartz tubes, which are sufficiently strong to 
withstand the pressure of steam —namely, about 100 atmo- 
spheres at 300deg. C.—and the determinations are made 
with the aid of the ice calorimeter. The results obtained 
may be expressed by the formula с, = 1:0160 - 00,6057 f 
+ 0°0,4302 , in which the specific heat, ct. is given as a 
fanction of the temperature. The formula holds between 
50deg. and 500deg. C., but does not hold below 50deg. C., 
because at such low temperatures the point of maximum 
specific heat first observed by Rowland occurs. The 
observations made with water completely enclosed in a 
tube give the difference between the energy of the liquid 
water at ¢ degrees С. and that of the water at Odeg. C. 
Since the heat of evaporation is known or calculable, this 
quantity, diminighed by the external work, gives the energy 
difference between saturated steam and liquid water at 
t degrees C. Very careful observations have been published 
by Sir W. Ramsay and S. Young (Phil. Trans., 1891) on 
the pressure of unsaturated steam between  140deg. 
and 270deg.; and since the relation between energy 
change and volume at constant temperature is given 

А 8 U ô 

by the equation С), = 7 (2-5) „ P of the 
mechanical theory of heat, the change of energy of super- 
heated steam depends only on the pressure, and can be 
calculated from the author’s present observations. It is, 
therefore, possible to calculate ‘the energy isothermals, and 
to draw the isothermal lines for water. After applying the 
most accurate methods of calculation possible to the new 
observations, the author draws the following conclusions: 
At about 200deg. C. the specific heat of superheated steam 
av constant volume is 0 5, and is practically independent of 
the volume if the latter is much greater than the saturation 
volume. As, however, the volume diminishes to the volume 
of saturation, the specific heat increases to about 0°7. The 
specific heat at constant pressure, C,, similarly varies from 
0:6 to 0:8. Farther, in the well-known equation of state 


of Van der Waals, p + r = Ll the cohesion pressure, x, 


cannot be taken as E but is such a function of v and T 


that it has a considerable value for large volumes at low 
temperatures, and for small volumes at higher tempera- 
tures. 

Universal Testing LIachine.—The paper presented 
by Mr. J. Н. Wicksteed, the president of the Institution of 
Mechanical Engineers, to Section G at the Cambridge 
meeting of the British Association had for ite subject 
“ A Universal Testing Machine of 300 Tons for Full.sized 
Structural Members.” The machine will admit a column 


or strut 88ft. long, 3ft. Зір. square in cross-section. It will 
admit a beam ft. дїп. broad, 6ft. бір. deep, and 206. 
between supporte. It will shear a bar of mild steel 8in. by 
2zin. It will break a steel wire rope 9in. in circumference. 
It makes autographic stress-strain rams in all these 
tests. The sensibility of the machine with a pull of 100 tons 
is 1 in 10,000. The purpose of the machine is not simply 
that of testing the strength of material iteelf, but it is for 
testing the strength of a full-sized member of any struo- 
ture—that is, the strength which results from the disposition 
of the material in the sections and in the proportions of, 
for example, a strut, an eye-link, or a beam. The reason for 
employing a machine for the purpose of making teste 
instead of loading on full loads directly upon the specimenis, 
that for no reasonable cost could you possibly make experi- 
ments with heavy loads applied in bulk. Three hundred tons 
of accurate dead weights would themselves cost about £2,400; 
their application to the specimen would be so tedious that 
each experiment would cost as much in time and in labour as 
100 experiments conducted in the machine to be described, 
where the full load is applied through hydraulic pressure and 
balanced by small accurate weights acting through levers 
and knife-edges. To minimise time and labour in making 
tests on various forms of structural members, this machine 
has been so designed as to be applied, without any change 
of apparatus, either to thrusting strains or pulling strains, 
and this is accomplished by making the straining frame in 
the form of a large trough, which is pushed forward by a 
hydraulic plunger, and which carries with it a straining head 
capable of being locked at any part of its length. This 
trough, hydraulic ram, and cylinder are completely 
surrounded by a balancing framework of tension rods and 
crose-heads, and this enables the straining cross-head to 
apply its force to one part of the balancing frame which 
surrounds it for compression tests, and to another part of 
the balancing frame for tension tests. Wherever the force 
may be applied to the balancing frame, it is delivered to 
the levers and poiseweights where it is measured. Besides 
the facility for bringing forces to bear either in compres- 
sion or tension, it is requisite that no labour should be 
involved in arranging the machine to take in long or short 
pieces, and this is accomplished by mounting the straining 
head upon wheels, so that it can be quickly run to any 
part of the moving trough and locked there by bolts, which 
can be shot witb the same facility as those in the door of 
a strong-room. 


Harcourt Pentane Lamp.—‘ Some Investigations 
on the 10-c.p. Harcourt Pentane Lamp made at the 
National Physical Laboratory was the title of the paper 
contributed by Mr. Clifford C. Paterson to Section G at 
the recent meeting of the British Association. This paper 
gave briefly the results of investigations carried out at the 
National Physical Laboratory in order to determine changes 
in the illuminating power of the 10-c.p. Harcourt lamp due 
to variation in (1) barometric pressure, (2) in the quantity of 
water vapour present in the air. When photometric com- 
parisons are made between the pentane standard and a 
source of light unaffected by atmospheric conditions, ae, 
for instance, an electric incandescent lamp, errors of the 
order of 5 per cent. may be introduced into candle-power 
measurements if corrections are not made for the hygro 
metric and barometric conditions existing at the time. In 
order to ascertain the amount of variation, photometric 
comparisons were made against two large-bulb Fleming- 
Ediswan electric standard incandescent lamps. The double 
comparison method only was employed, and the two elec- 
tric lamps used to standardise a comparison incandescent 
lamp anew for each experiment, so that it was only neces- 
sary to burn the standards for five or ten minutes at a 
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time. It is found convenient to state humidity volumetri- 
cally, as the number of litres of water vapour to a cubic 
metre of pure dry air, at the barometric pressure existing 
at the time; so that if 0 = reading of barometer in milli- 
metres, є = aqueous pressure, and e, = vapour tension of 
carbon dioxide present in the atmosphere, the litres of water 
— x 1,000. 
b—-e-e 
Upwards of 60 observations have been made on different 
days over a range of humidity varying from five to twenty 
litres per cul e metre, which are about the limits obtained 
under ordinary conditions in a well-ventilated photometer 
room ; 80 per cent. of these, when corrected by means of 
the formula, fall within + or — } per cent. of 10 c.p. The 
barometrie pressure in these observations has varied from 
739mm. to 780mm. of mercury, so that, applying the 
method of least squares for these two variables, the follow- 
ing formula has been obtained for correcting the candle- 
power of the lamp to the standard atmospheric conditions 
of 760mm. of mercury and 10 litres of water vapour per 
cubic metre of pure dry air. Candle-power = 10 + 0 066 
(10 — є) - 0:0008 (760 – b), where « is the humidity as 
explained above and b the height of the barometer in 
millimetres. From this it will be seen that a variation of 
one litre per cubic metre in the moisture causes a variation 
in candle-power of about 0°7 per cent., and that 10mm. 
change in barometric pressure brings about an alteration of 
0 8 per cent. in the illuminating power of the lamp. The 
standard humidity of 10 litres per 1,000 has been fixed 
upon as being the mean value for three years found at Kew 
Observatory. The figure is also borne out by observa- 
tions made at the Meteorological Office. 


The Penetrating Power of *N,Rays.'—Prof 
Blondlot recently drew attention to a novel kind of N rays, 
diminishing, instead of augmenting, the phosphorescence of 
calcium sulphide. These rays, called by him '"'N,-rays," 
are given off from a Nernst lamp simultaneously with the 
N-rays, and are also produced by stretching out a copper, 
silver, or platinum wire. In a paper recently presented to 
the French Academy of Sciences, Mr. Julian Meyer describes 
some experiments with these N,-rays, produced by an 
extended glass or copper wire or by a closed glass tube, in 
the interior of which the pressure is diminished, an account 
of which is given in the Scientific American. The glass of 
the tube, on account of the atrain resulting from the differ- 
ence in pressure, was, in fact, found to be a powerful 
source of N,-rays. The brilliancy of a screen covered with 
sulphide spots and introduced into a glass bulb resting on the 
plate of an air-pump would diminish when the machine was 
started, but would recover its initial value as the air was 
allowed to re-enter. If the sulphide screen be placed 
outside of the bulb, the phosphorescence would likewise 
diminish from the very first stroke of the piston. An 
incandescent lamp bulb, not traversed by any current, a 
hydrogen Geissler tube, a Crookes tube, were all found to 
be sources of Ni- rays without being actuated by a Ruhm- 
Кот coil. While the Ni-rays from a Nernst lamp are 
arrested by an oxidised lead plate or by a sheet of 
moistened paper, those issuing from the sources named 
are gifted with a high penetrating power; in fact, the 
action of incandescent lamp bulbs on the screen is not 
appreciably diminished if between the bulb and the screen 
there be inserted a board 10cm. in thickness or a sheet of 
oxidised lead 1mm. in thickness and folded round itself so 
as to be traversed eight times, or else a glass vessel filled 
with pure water. Pasteboard, paraffin, aluminium, zinc, 
iron, copper, silver, gold, mercury, and the hand are also 
transparent to these radiations. The only opaque bodies 
found were platinum of a thickness of 1mm. and opalescent 


vapour per cubic metre of pure air equal 


glass 5mm. in thickness. While examining the refraction 
of the rays by means of an aluminium lens, the author 
stated that this metal would store the rays in great amounts, 
giving them off again for more than 24 hours after it had 
been withdrawn from the source. A similar power, though 
of smaller intensity, was found in the case of ordinary 
glass; while lead, copper, and pure water did not show it. 
Salt water and a solution of sodium hyposulphite in water, 
on being submitted to the action of a source of N,-rays, 
would become active themselves, acting as sources for a 
very long time. When the band is held for some time at 
а small distance from a source of N,-rays or touching the 
latter, the hand would diminish iteelf the phosphorescencs 
of the screen, this property being kept for some minutcs. 
N,rays as given off from the above sources are refracted 
by glass, copper, and aluminium prisms and diffracted by 
a grating. We notice, by the way, that the French Academy 
of Sciences has awarded the Le Compte prize of 10,000fr. 
to Mr. Blondlot for his researches into the N-rays. 


. New Trolley Catchers.—The accompanying illustra- 
tion, taken from our contemporary, the Street Jiatlway 
Review, shows a new trolley catcher for preventing the 
trolley pole from springing up when the trolley leaves 
the wire, quickly enough to avoid damage to the overhead 
apparatus, in connection with which application has been 
made for a patent in the United States by Mr. E. Н. Amet. 


The appliance comprises an ordinary drum for taking up 
the slack of the cord, which drum acts like a self-rolling 
window-shade pole, keeping a slight tension on the cord at 
all times. The locking device is the main feature of this 
invention. The cord, it will be observed, passes over a 
small grooved idler, which revolves on a bearing mounted 
on one end of the pawl or dog, and the other end of the 
pawl is free to engage with the teeth of the ratchet on the 
winding drum. As long as the trolley wheel remains on 
the wire the cord passes smoothly back and forth from the 
winding drum, and the spring attached to the pawl prevents 
it from engaging the racket. When the trolley wheel leaves 
the wire, the sudden upward pull on the idler end of the 
pawl throws the free end of the pawl into the ratchet, and 
this locks the drum. It will be seen that it is not neces- 
sary that the drum should move at all to lock the catcher. 
The same journal gives a short account of the Shanahan 
trolley catcher and retriever, recently invented by Mr. T. B. 
Shanahan, of the Shanahan Trolley Speciality Company, 
which, it is stated, has emerged successfully from numerous 
tests, and invariably performs its work regardless of speed, 
rain, snow, or ice. It works entirely automatically, and 
the instant the trolley leaves the wire, from any cause 
whatever, i5 will pull it down from 2ft. to 6ft. as may be 
desired, and hold it there until released. Replacing the 
trolley and resetting the retriever are accomplished easily 
and quickly. The motive power of the retriever is а 
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large spring, and this can be adjusted to any tension 
desired, so as to correspond with the tension of the trolley 
pole. Two bases are furnished with each retriever, and 
these are attached to the ends of the car, and by the use of 
а small locking lever the device can be changed from one 
end of the car to the other very readily without the use of 
tools. 


. Wireless Telegraphy.—The developments of the last 
few months show that the ethergram has entered upon & 
new phase. How far the promises that bave been held 
out for its extensive development will be realised it would 
be premature to вау; but the system may fairly claim now 
to have obtained a distinet footing commercially and in 
other important spheres, while there are indications that 
considerable expansion is in prospect. Following on its 
partial adoption by the Eastern Telegraph Company, news 
comes from America that the De Forest wireless telegraph 
is working commercially between the St. Louis Exhibition 
and Springfield, Illinois, a distance of 105 miles. Other 
installations are in progress, notably between New York 
and Philadelphia, which are to be used for ordinary tele- 
grams by day and Press work at night. The De Forest 
Company has also entered into a contract for the erection 
of 20 stations in Morocco, where the system will, at any 
rate, have the advantage of being immune from the wire- 
mutilating operations of the brigand ; and the same com- 
pany has been engaged to instal a service connecting the 
various islands of the Azores, which are not suited to 
cables, owing to the rocky condition of the ocean bed. 
In France the control of the system has lately been 
transferred to the Ministry of Commerce. The agree- 
ment recently entered into by the Canadian Government 
with the Marconi Company calls for the installation by 
July 1 next of seven stations, two of which have already 
been in commu.i-t on with Allan Line steamers. In 
Italy, where tbe Government have taken up an encouraging 
attitude, the largest etation in the world is to be installed 
at Pisa, and will be designed to establish communication 
with Great Britain, Holland, the Northern Continent of 
America, the Indian Ocean, and the Baltic. The belligerents 
in the Far East have employed the system with much 
snocess, and in last Saturday's Times there appeared a com- 
plete and highly interesting account, dated June 20, from 
the special correspondent of that journal, describing the 
achievements of the De Forest wireless telegraph in the 
interests of journalism, and the now historic action of the 
Russian authorities in closuring the enterprise. The Times 
correspondent expresses the opinion that this will prove to 
be the first and last instance of the system beiog used by a 
journal to report naval warfare, and predicts that in 
future it will be controlled during military and naval 
operations by international law as constituting а menace 
in the hands of unscrupulous users. The new Wire- 
less Telegraphy ВШ and the report of the Board 
- appointed by the United States Government afford some 
confirmation of this view, and it ie probable that political 
considerations will cause this field to be materially cireum- 
scribed, if not extinguished. Apart from this, tbe inven- 
tion has played a unique part in journalism by the estab- 
lishment of the ocean daily." Another use is exemplified 
by the wireless telegrams for meteorological purposes 
inaugurated by the Daily Telegraph, pending Government 
action, and in this repect the promptitude of the United 
States in adopting a similar recommendation by the above. 
mentioned Board to that previously advanced by the English 
committee, is in marked contrast to the dilatoriness uf the 
authorities in this country. These are some instances of 
the system in esse, and the advent of the thermo-galvano- 
meter and other apparatus may appreciably facilitate pro- 


gress. It has just been reported from Rome that a young 
student of the Lycée of Arpino has invented a device for 
neutralising attempts to intercept messages. A series of 
testa were conducted at the laboratory of the college, as a 
result of which an application has been made to the Govern- 
ment for a grant to pursue the experiments on a large scale. 

A Draft Gauge.—The necessity of accurate deter- 
minations and the desirability of a strong, portable, 
direct-reading, ornamented, unbreakable draft gauge or 
monometer which can be mounted on a gauge board and 
read to тусіп., with a capacity of бір. pressure or vacuum, 
led Mr. С. E. Sargent, of Chicago, to design the instrument 
shown in the accompanying diagram, some particulars of 
which are given in the Electrical World of New York. It 
consiste of a nickel-plated brass cylinder, closed at both 
ends, encircled with a spiral groove in which is wound a 
transparent flexible celluloid tube, the bottom ond of 
which is cemented in and communicates with the interior 
of the brass chamber. An extension of its lower head 
passes through the bracket, which supporta the gauge, 


yet allows it to be revolved at will, around its vertical 
axis. The whole device can be attached to a gauge 
board if desired. A smbll hose cock to which a rubber 
tube can be attached admits pzessure through the top 
head of the cylinder. Distilled water, usually coloured, is 
put in the cylinder through this cock until the zero mark 
is reached on the scale. Pressure will cause the level of 
the liquid to ascend in the tube, and for every inch of 
vertical rise it will travel around the ‘cylinder a distance 
of about 9in., which is divided into 100 equal parts. The 
angle of the tube is such that the plane of the meniscus is 
radial, making close reading possible. The cylinder can 
be rotated so that the level of the liquid comes on the front 
side. Rarefaction causes the liquid to descend, and by 
adjusting the cock any degree of steadiness of the level in 
the tube may be obtained. The upper end of the tube is 
closed with а screwed brass plug, and the inlet cock is shut 
when the gauge is carried about, maintaining the liquid in 
place without danger of spilling. As the tube is tough 
and elastic it is not liable to be broken. The whole 
device is 3in. in diameter by about 12in. long, and weighs 
about 3lb. i 
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FLAME TEMPERATURES IN INTERNAL- 
COMBUSTION MOTORS.* 


BY DUGALD CLERK, M. I. C. k. 


Had we lived in an atmosphere of much greater density, 
robable that the internal-combustion motor would 
from those actually 
here of double the present 
density, say 501Ь. pressure absolute per square inch instead 
of 15, for given flame temperatures the explosion pressures 
would have been double, and the non-compression engine of 
Lenoir would have been much more successful ; perhaps, 
also, the schemes of the earlier English inventors, such as 
Brown (1826), to produce a gas. engine using vacuum and 
condenser like the steam-engine, would have been crowned 
with success. Had we lived in a very dense atmosphere, 
say of the order of 70 existing atmospheres, there can be 
little doubt the compression combustion motor would not 
have appeared at all, because it would not have been really 
needed. The explosion pressures to be dealt with would have 
been so great that the necessity would have arisen for 
reducing pressure instead of increasing it. This is very 
well shown by some most interesting explosion experi- 
ments recently made by Mr. J. Petavel, of Victoria 
University, with gas and air mixtures previously com- 
over 70 atmospheres and then ignited. These 
mixtures produced pressures of the order of four to five 
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FALL OF PRESSURA. 
Mr. Petavel’s Experiments with Pieni Tosun Gaseous Explosions Coal Gas 
an r. 


Figs. 1 and 2 are prepared from photographic diagrams 
which Mr. Petavel has been good enough to send me: 
They show Mr. Petavel's rising and falling curves with 
explosive mixtures with about one volume of gas to six 
volumes of air. It is quite apparent that a gas-engine 
construotor existing in a world having an atmosphere 
70 times as dense as our own would be dealing with 
explosion pressures of up to five tons per square inch at 
ordinary atmospheric pressure instead of the modest 1001b. 
per square inch, which is the limit of pressure obtained 
from ordinary gaseous explosions without compression at 
present. It is interesting to follow to some extent the 
effect of such changed conditions as these. It has long 
been assumed by gas-engine designers that the heat loss to 
the enclosing walls of an explosion chamber does not 
increase in proportion to the increase of pressure or density 


* Paper read before Section G of the British Association Cambridge 
meeting, Aug. 19, 1904, 


a given cylinder. 
side 


of the gaseous mixture before explosion. No accurate 
measurements, however, appear to have been made under 
rigidly determined conditions until some experiments, also 
by Mr. Petavel, upon the loss of heat to atmospheres of 
different densities from incandescent metallic wires kept at 
constant temperatures. Mr. Petavel finds (what gae-engine 
people long believed) that the loss of heat increases rela- 
tively slowly with increase of density. Roughly, his 
figures appear to prove that, with an atmosphere of 100 
density, the loss to the walls increases only six times that 
of the loss at unit density. This, of course, means that, if 
& gas-engine could be operated in an atmosphere of double 
density using exactly the same temperatures, the heat loss 
would not by any means be doubled. With the same 
„ therefore, gas- engines under such conditions 
would be more economical at the high-pressure atmosphere 
than at the low. Something of this kind has been experi- 
enced by gas-engine constructors where engines have been 
operated at high mountain levels; such engines usually 
experience not only loss of total power, but also some loss 
of heat efficiency. 

In view of certain difficulties which are experienced, 
especially in large gas-engines of considerable cylinder 
dimensions, due to impossibility of securing equality of 
expansion of the metal parts in contact with the hot flame, 
it is interesting to consider what could be done by reducing 
cylinder dimensions and increasing mean pressures within 
It becomes interesting, in fact, to con- 

r whether there is no way of working at artificially 
enhanced atmospheric pressures, because it is obvious that 
such enhanced atmospheric pressures permit of great flame 
temperature reductions without requiring reduced maximum 
or mean pressures. With an atmosphere of double the 
existing density it is obvious that in a given engine mean 
pressures may be doubled, or, if desirable, mean pressures 
may be kept of the same value and flame temperatures 
reduced—that is, engines may be made much more powerful 
for а given cylinder diameter, and cylinder losses may be 
greatly reduced, not only by increased density, but by 
reduced temperatures capable of giving the desired 
pressures. 

In small engines high temperatures may be used with 
comparative impunity, and, accordingly, we find with both 
coal-gas and petrol engines flame temperatures in the cylinder 
as high as 1,800deg. C. to 1,900deg. C. With larger coal- 
gas engines operating without water-cooled pistons and 
exhaust valves lower temperatures become imperative, and, 
accordingly, we find in such engines the maximum tempera- 
ture reduced to 1,500deg. C., or a little under. Nearly all 
makers have been forced to recognise the necessity of 
reducing flame temperature with unwatered pistons and 
exhaust valves where the cylinders are of dimensions of 
the order of even 18in. diameter. In coal-gas engines, 
accordingly, the gas and air passages are so set as to 
produce a sufficiently dilute mixture to prevent the tempera- 
ture rising unduly. In engines using producer gases of 
various kinds, the temperature is naturally somewhat lower 
than with coal-gas, so that special dilution is not so much 
required. This is also true of the very large engines using 
blast-furnace gas. In such engines, where the main con- 
stituent of the gas used is carbonic oxide, the flame tem- 
perature possible is not high, mainly because of the slow- 
burning nature of the carbonic oxide and the small heat 
value per cubic foot of the mixture of blast-furnace gas and 
air. To study the question I have calculated out from a 
number of recent diagrams the flame temperatures attained 
in standard engines of various types under the conditions 
found by the respective makers to give the best economy. 

Fig. 3 shows diagrams taken from engines operating with 
coal-gas by well-known makers Messrs. Crossley, the 
National Gas-Engine Company, and an engine built by 
Messrs. Fielding and Platt and experimented with by Prof. 
Burstal. From these diagrams it appears that the maxi- 
mum temperatures range from 1,500deg. C. to over 
1,900deg. C. Fig. 4 shows similar diagrams taken from 
engines using producer gas obtained from Dowson, Wilson, 
and Mond producers. Fig. 5 shows a series of diagrams 
taken from a very interesting tandem double-cylinder 
double-acting engine erected by Messrs. Richardsons, 
Westgarth, and Co., Limited, at Middlesbrough at the 
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works of Messrs. Cochrane and Co., Middlesbrough. The | furnace gas diagram shows аз а maximum temperature 
temperatures on one of these diagrams have been taken out. | 1,400deg. C. In all the low temperature diagrams it will be 
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Indicated h. p., 141. At Musker and Co,'s, Limited, Liverpool, using Wilson Indicated h. p., 113 At Musker and Co.'s, Limited, Liverpool, using Wilson 
producer gas. producer gas. 
Diagrams 1 and 2 and particulars of test have been supplied to the author by Messre. J. E. Н. Andrews and Co., Limited. 
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In the prcducer-gas diagrams the temperatures, it will be | observed that the mean pressure obtained is somewhat 
observed, vary from 1,500deg. to 1,650deg. The blast- | low—70lb. per square inch, or under. 
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Two years ago it appeared to me possible to reduce the 
maximum temperatures to 1,200deg. C., or something near 
that figure, while maintaining a mean pressure only hereto- 
fore possible with high temperatures. My idea was to 
increase the atmospheric pressure artificially, in order to 
work under conditions which would permit of any desired 
mean pressure without requiring a corresponding flame 
temperature. For this purpose I experimented with two 
engines—one of 7in. diameter cylinder by 15in. stroke, and 
the other 10in. cylinder by 18in. stroke. 


its return stroke. The suction valve of the engine had to 
be closed a little earlier than usual to prevent the added 
charge of air from blowing back into the supply pipe. The 
exhaust valve, too, in this experiment had to be opened a 
little earlier to prevent the exhaust gases passing up the 
overrun ports. With this engine I am able to study the 
effect of adding an air charge to a charge drawn into the 
cylinder without altering the amount of gas drawn in. 
Two disgrams are shown at Fig. 6. One diagram shows 


the ordinary diagram such as the engine gives without 
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The 10in. by 18in. engine arranged for these experiments 
is one of the ordinary four-cycle type operated with coal-gas. 
At the outer end of the stroke the piston over-rans a number 
of ports placed all round the cylinder, leading into an 
annular space which is carefully water-jacketed. Two seta 
of experiments were made with this engine. In one set an 
additional charge of air was used to increase the pressure 
within the cylinder after the ordinary charging stroke was 
complete. The air was compressed by means of a pump 
driven by belt from the flywheel of the engine. This air 


ss ordinary Diagram 
500 without Added Air. 
1 Comp. Press. 130 
зоо Maoc м 460 


99 


Mean n 


Gas per I. H E hour 16:7 С Ft. 
Thermal Effic. 27:7 7o 


was passed into a reservoir, and the reservoir was con- 
nected to the annulus in front of the engine cylinder by a 
pipe. A piston valve was provided operated from the engine- 
valve shaft, which valve opened at a proper time to fill up 
the annulus. This annulus was thus filled with air when 
desired at a determined pressure. The valve actions were 
so arranged that when the piston over-ran the ports, just 
completing its charging or suction stroke, air was discharged 
into the cylinder by way of the ring of ports so as to fill 
up the cylinder to nearly the pressure in the reservoir, 
during the time the piston was crossing the ports in com- 
pleting its out stroke and closing the ports in beginning 


250. Cylinders, 29/10. dia by 354in, stroke. Piston rods, 7jin. dia. Mean m.p. 
revs.=810, Indicator diagrams taken on July 15, 1904, with temporary load on dynamo. 


— 


of 4 cards—72:51b. sq. in. Total i. h. p. at 98 
Diagrams handed to author by Mr. Westgarth. 


added air. It is not quite as good, however, as the usual 
diagram obtained from this type and size of engine, as the 
alterations have slightly impaired the efficiency. The 
thermal efficiency, however, calculated from the indicator 
is 27:7 per cent. The usual results obtained from this 
engine show a thermal efficiency of 287 per cent. The 
other diagram with added air shows clearly the increase of 
efficiency due to dropping the temperature. The addition 
of air here increases the thermal efficiency of 27:7 to 54 4, 
while the temperature falls from about 1,700deg. to 


Diagram 
* with Added Air. 


Gas per I. H. P. hour 13:2 C. Ро. 
Thermal Effic. 34:4 ?6 
FIG. 6.— Average Diagrams from 10in. by 18in. National Engine. 


1,200deg. The real improvement effected by the addition 
of air is better taken as compared with 28 7, the ordinary 
efficiency, rather than 27 7. A substantial improvement, 
however, is here shown—about 20 per cent. on the diagram. 
In this particular experiment, the brake power with added 
air is, of course, considerably increased ; but as the com- 
pressing pump was attached in an entirely experimental 
way, the results of the brake tests made during the experi- 
ments are not of much interest. 

Another set of experiments were made on this engine, in 
which the additional atmosphere was supplied without а 
separate pump by means of the exhaust gases passing from 
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the engine itself. In this experiment the same engine was 
used with the annulus and ring of porta at the kont end of 
the cylinder, but here the piston valve was so operated in 
ао with the exhaust valve that the exhaust gases 
under pressure from the cylinder were allowed to pass 
through the front porta by way of а cooled pipe to a reser- 
voir, and the opening of the ordinary exhaust valve was 
adjusted to discharge into the reservoir exactly the amount 
of exhaust required to give the desired exhaust pressure. 
At the end of the suction stroke, before the out end ports 
are over-run, the piston valve opens to the cold end of the 
reservoir, and shuts off communication to the hot pipe. 
Cooled exhaust products thus fill the ring, and, dis 
charging into the cylinder, bring the pressure up to the 
artificial atmosphere desired. 

Fig. 7 shows three with particulars marked 
under them taken from this engine under these circum- 
stances, The upper diagram is the power di ; the 
lower two diagrams show on a scale of one-fortieth and one 
of one-tenth the effect of adding the exhaust charge under 
pressure. In this case, comparing the best resulta obtained 
with the engine by Prof. Robinson in his test found at 
р. 254 of his book, we find an increase of 5 b. h. p., an 
improvement in indicated efficiency, increasing the indi- 
cated thermal efficiency from 28:7 to 32:5 per cent., and an 
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improvement in the brake efficiency from 25 to 27:5 per 
cent. This improvement is obtained entirely by adding 
exhaust products under pressure to increase the weight 
of charge present, to increase the pressure before oom- 
pression, and to diminish the flame temperature. This 
method of exhaust super-compression has the great 
advantage over air super-compression that no addi- 
tional pumpiog is required. There are certain advan- 
tages, however, to be obtained from the use of air super- 
compression, notwithstanding the addition of a pump, 
and these advantages have induced the National Gas-Engine 
Company to build an engine (shown at Fig. 8) to carry out 
the fundamental ides of reducing flame temperatures while 
increasing mean pressures. is engine is intended to 
indicate 500 h.p. when working with producer gas of about 
150 British thermal units per cubic foot. The idea is to 
keep up mean pressures while keeping down flame tempera- 
tures in order to avoid the well-known liability of heavily 
loaded ines to overheating and pre-ignition. The 
engine is now at work with a weaker and diagrams are 
shown at Fig. 9. In this engine the back end of the 


cylinder is arranged as a four-cycle motor of normal type; 

ө front end is arranged as an air-pump, and is closed with 
cylinder cover, through which a piston rod passes from a 
cross-head guide of usual construction. One air-valve is 
operated at the pump end from the cam shaft. On one 
back stroke a charge of air is taken into the oylinder, the 
valve is closed, and on the out stroke this air charge is 
compressed into a reservoir forming the clearance space 
between the piston and the cylinder head. Ports over-run 
by the piston communicate with this clearance space, which 
is well water-jacketed, and the pressure causes the air to 
flow into the cylinder when the charging stroke is nearly 
complete. In this way the pressure of the charge is raised 
to about 710. per square inch. 

The pressure in the front reservoir is raised to about 
ird ре square inch, as is shown upon the diagram, but 
the fall is only sufficient to raise the pressure within the 
cylinder to about 7lb. above atmosphere. The reservoir 
still contains some air at a little above 7lb. pressure, and 
this air is used on the next exhausting stroke to act as а 
velis i air charge to displace the exhaust producta from 
the cylinder arid secure that no exhaust remains to form 
part of the further charge. The engine is thus not only a 
super-compression engine, but it is a scavenging engine. 
The pump side is arranged to draw air in on one stroke 
only—that is, the valve only opens once in two revolu- 
tions. One air charge is sufficient both for the purpose of 
super-compression and scavenging. Calculation from the 
So ae proves clearly that a high mean pressure of over 
1001]. per square inch is obtained with the very low 
maximum temperature of 1,200deg. C. The effect of this 
reduction of temperature in the smooth working of the 
engine is most remarkable. The tendency to pre-ignition 
or 5 found to be entirely absent. Notwith- 
standing the fact that no watered piston is employed, the 
engine runs with perfect certainty at full load, with con- 
secutive ignitions, at 160 revolutions per minute. So far as 
my experience goes, no engine of these dimensions without 
а watered piston could run at an уе pressure of over 
100lb. per square inch without difficulty due to pre-ignitions. 
So far, my attempt to use higher atmospheric pressures 
succeeded. It has allowed increased load for a given 
cylinder and permitted consecutive ignitions at full load and 
speed without requiring any water cooling of the piston. 
It appears probable that temperatures may be still further 
reduced with advantage, especially in operating large gas- 
engines. 

I need not inform the body of engineers before me that 
the difficulties with which the large gas-engine is at present 
struggling, are in main due to the high temperatures of the 
flame in the interior of the cylinder. So long as high- 
tem ure flames are used within cylinders of relatively 

dimensions, the difficulties due to unequal expansion 
of parts does not appear. The steam engineer is well aware 
of the care which has to be exercised in using large steam- 
cylinders in such a way as to avoid cracking, and he can 
quite well imagine that the difficulties of allowing for free 
expansion in a gas-engine cylinder are much more serious 
than his own when he considers the relatively low 
temperature of his steam. Even with superheated steam, 
300deg. C. is a fairly high temperature, while in existing 
gas engines of either large or small types it may be taken 
that the lower limit of maximum temperature at present is 
nearly 1,400deg. C. The water-jacketing of a moving 
piston is an admirable expedient most carefully and ably 
carried out by many Continental and English engineers ; 
but it is an expedient which has never satisfied me, and ie, 
I believe, regarded with distrust by a considerable number 
of English engineers. In my view many of the troubles 
which have been experienced with large ngines— 
cracking pistons, back covers, and the like—are due to the 
difficulties introduced of getting rid of very large heat flow 
through cylinder and piston walls, and it appears to me 
desirable, if possible, to reduce this flow to the loweat 
point consistent with maintaining the economy of the 
engines. In doing this, of course, it will not do to reduce 
the mean pressures of the engines, Large gas-engines are 
at present undesirably heavy for the power as com 
with steam-engines, and it will not do to increase the 
weight in any way by reducing the temperatures. This 
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plan of artificially raising atmospheric pressure, either by 
the addition of air under pressure or by the addition of 
cooled exhaust gases under pressure, appears to me to 
furnish a very promising solution of the problem. In gas- 
engines operated with producer gas or blast-furnace gas the 
question of maximum possible economy is not at present & 
pressing one. The thermo-dynamic efficiency of all gas- 
engines is now so much greater than any heat efficiency 
attained in steam-engines that we can well afford to reduce 
economy, if need be, in order to make more certain of good 
practical results—that is, to make more certain of low cost 
for upkeep and repairs. In my view it would pay in large 
gas-epgines even to reduce fuel economy if by so doing 
entire immunity from breakdown was secured. So far the 
best means of limiting temperature in a simple way appears 
to be found in the addition of cooled exhaust gases to the 
eharge before compression; and this method, although 
reducing flame temperature, has actually increased the 
efficiency instead of diminishing it. This is quite evident 


In bringing forward this question of flame temperature 
in gas-engines, both large and small, I must not be under- 
stood to depreciate in any way the efforts of those able 
Continental and English engineers who have made so 
brilliant an advance in the application of the large gas- 
engines to producers and blast-furnace gas within the last 
few years. The present position of the large gas-engine 
in Britain is due to the work of Thwaites, Hamilton, 
Crossley, Atkinson, and Humphreys in England, and 
that of Delamere Debautteville, Krafts, Koerting, 
Oechelhauser, and the Deutz Company on the Continent, 
while Westinghouse has contributed his share of work 
in America. The progress made in solving the large gas- 
engine problem is а notable one, and most creditable to all 
these able engineers and firms. Nothing ie to be gained, 
however, by over-estimating our present position either 
with regard to large or small gas-engines. With small and 
moderate engines, no doubt, it may be considered with 
truth that all the problems have been solved, and that in 
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from the figures shown with reference to air and exhaust 
super-compression diagrams found at Figs. 6 and 7. The 
results obtained with the 10їп. by 18in. engine are, so far 
ав I am aware, the best heat efficiencies ever obtained from 
а gas- engine of the dimensions. It will be noted that the 
exhaust super-compression indicated efficiency is 32} per 
cent., while the air super-compression indicated efficiency is 
54:4 per cent. The exhaust super-compression thus appears 
to give slightly lower results than the air super-compression 
in the same engine. Theoretically, under equal conditions, 
the efficiencies should be the same for either air or exhaust 
gas additions. No doubt the cause of difference is due 
to a somewhat smaller clearance space which was used 
in the engine while the air experiments were in pro- 
gress. It would have been interesting to compare the heat 
efficiency of the large air super-compression engine with 
the smaller one, but unfortunately I have not been able 
yet to instal apparatus for making accurate measurements 
of the producer gas supplied to this large engine. The 
results obtained I will have pleasure in publishing later. 


these engines, not only on the point of heat efficiency, 
but also in all points of reliability and low cost 
of repairs, the gas-engine more than holds its own with 
the steam-engine. This cannot yet be said, however, 
of the really large gas-engine. At present these engines 
are in a state of somewhat rapid change, and the types 
upon the market are so numerous and varied that they are 
engaged in a struggle of which the fittest will survive. 
This question of flame temperature, however, affects them 
all, and much will be gained if engineers will frankly 
recognise flame temperature as a matter to be dealt with 
in itself instead of merely providing palliatives to neutralise 
the effects of high flame temperatures when generated. The 
advance in the knowledge of the theory of internal-com 
bustion motors has made it quite clear that so long as 
flame temperatures are higher than temperature of adiabatic 
compression, во long will the full thermo-dynamic efficiency 
be attained for a given compression. This fact, however, 
barely requires restatement ; it is so largely recognised by 
all gas engineers. 
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In Britain at present we are fortunate in having before 
us examples of all the leading internal-combustion motors 
of the world, large or small. British makers are now 
occupied in building, among large gas-engines, those of the 
Cockerill, Ochoelhauser, Koerting, and Westinghouse types, 
while other English firms, such as Crossley Bros., the 
National Company, and the Premier Company, are 
Ке large gas-engines of British invention on 

ritish lines. Indeed, some of the Continental engines 
may also be said to be operated on British lines, because 
both the Koerting and the Oechelhauser engines are 
really modifications of the Clerk cycle invented and 
operated in this country over 20 years ago. From this it 
will be seen that British makers are no longer neglecting— 
if they can be said to have ever neglected— the large gas- 
engine problem. So far as small and moderate gas-engines 
are concerned, British engineers have а very long lead. 
From information supplied me by many English firme, I 
estimate that there have been manufactured and sold from 
Britain alone some 100,000 stationary gas-engines, the 
average power being something like 20 h.p. The present 
output of gas-engines in Britain is very large. It at present 
amounts to at least 200 engines per week. This includes 
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stationary gas and oil motors, but takes no account of 
petrol motors for cars. бо far as these engines are con- 
cerned, the British position could not be improved upon. 
In the large gas-engines, too, the problem is being seriously 
attacked. I had the pleasure of visiting the works of 
Messrs. Richardsons, Westgarth, and Co., Limited, а couple 
of weeks ago, and inspecting at Middlesbrough and Leeds 
a number of large engines built by them. They show a 
very interesting installation of seven Cockerill engines 
coupled to blowing cylinders in one engine-house. These 
engines are rated at 600 h.p. each, so that this one engine- 
house contains 4,200 h.p. of gas power for using blast- 
dise ine The engine installation is practically com- 
plete, wil be in operation when the scrubbing plant 
for the is finished fitting up. Messrs. Richardsons, 
Westgarth, and Co. also showed me a tandem-cylinder 
double-acting gas-engine of very interesting construction, 
from which the diagrams shown at Fig. 5 have been taken. 
This engine was shown to me in operation at the works of 
Messrs. Cochrane, of Middlesbrough, driving a dynamo. 
It worked with all the steadiness of a steam-engine, and 
the governing was effected by varying the gas admission, 
keeping compression constant, so that two impulses were 


given to the crank at every revolution under all circum- 


stances, light and loaded. This is a most interesting engine, 


which promises very well. I also inspected two single- 
cylinder single-acting Cockerill engines of 250 h. p. at the 
pite of the Yorkshire Coal and Iron Company, near Leeds, 
where they were driven by coke oven gas, also an interesting 
installation. 

This question of flame temperature appears to ше, 
perhaps, the most important and fundamental at present 
before engineers engaged in the design of these internal- 
combustion motors. It is fitting that this branch of the 
subject should be considered before the British Association, 
and assistance is particularly desirable from physiciste 
who have interested themselves in temperature measure- 
mente, especially high-temperature measurements. The 
determination of these flame оран is one of great 
difficulty, and the data available are very incomplete. 
Certain assumptions have to be made, for example, as to 
the temperature of the total charge at the moment of filling 
the cylinder before compression begins. The only serious 
attempt to determine this charge temperature has been 
made i Prof. Burstall in the very able experiments con- 
ducted by him for the Gas-Engine Research Committee of 
the Institution of Mechanical Engineers. In arriving at 
the flame temperature numbers given in this paper, I 
have made free use of Prof. Burstall’s results to enable 
me to assume some reasonable temperature for the 
“suction temperature, as Prof. Burstall calls it. The 
whole of this subject requires investigation, and new 
methods require to be discovered to enable the determina- 
tion of the suction temperatures to be easily made for every 
experiment. I am glad to say that a committee of the 
Institution of Civil Engineers has been formed to attack 
the whole question of the thermodynamic standard for 
these engines ; and, among other pointe, I hope that this 
rm of flame temperature and its determination will be 

uly considered. There can be no doubt that in these 
times, when internal-combustion motors are being applied 
to every purpose of motive power both on land and sea, 
the scientific problems, which, after all, are fundamental 
and necessary to rapid progress, require much more serious 
consideration than has been yet given them. 

In addition to the figures referred to, the paper is illus- 
trated by a large number of photographs and sections of 
large and small gas and oil engines. 


THE SPECIFIC HEAT OF GASES AT HIGH 
TEMPERATURE.* 


BY PROF, Н. B. DIXON. 


Prof. Dixon gives in his paper a description of some 
original work carried out at Manchester on the above 
subject, The paper was not in manuscript, and the follow- 
ing is а brief abstract of the author's description of this 
work. Dealing with the combustion of gases, Prof. Dixon 
showed that carbon monoxide would not burn at a very 
high temperature. This fact tended to keep down the 
temperature after explosion. He had experimented on the 
specific heat of gases on the bomb method. The bomb was 
first heated when empty and dropped into a calorimeter. 
It was then filled with CO and again dropped in. By 
means of differences the specific heat of the gas could be 
calculated. It was difficult, however, to use this method 
for temperatures over 400deg. C., owing to the steam 
given off when the bomb was dropped in. Instead, he had 
developed a method of determining this specific heat from 
the velocity of sound through the heated gas. He used a 
tube for this purpose which could be uniformly heated, and 
obtained the following results : 

Ratio of specific heats, ——— 


Temperature. Air. CO. 
l56deg. С. ............... 13898 ! 1:514 
WOdeg. C. ............... 1395. денене 1:29 
200deg ............. „ 00 1:25 
5004ер. С. ............... ТЕТ 1°19 


It will be seen from this that the specific heat of carbon 
monoxide decreases considerably with the temperature. 
Prof. Dixon is carrying his experiments up to higher 
temperatures. He also dealt in his remarks with the 
explosive pressure in a confined space. Bunsen has shown 


* Abstract of paper read bofore the British Association at Cambridge. 
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that this pressure was only one-third of what would be 
expected. The reason for this had been attributed to a 
rapid rise of specific heat, and also to incomplete com- 
bustion. Photographs taken in a glass cylinder by Prof. 
Dixon showed that the combustion was by no means 
instantaneous. The flame actually travelled the full length 
of the cylinder and half way back before the pressure 
began to rise. 


DISCUSSION. 


The discussion on Mr. Dugald Clerk’s paper and on the 
one by Prof. Dixon was commenced by Prof. В. HOPKINSON, 
who said that there must be a considerable amount of 
stratification in the gases in Mr. Clerk’s engine. The 
normal proportion of air to gas is 9 to 1. Mr. Clerk added 
extra air, making the mixture 14 to 1, which was very 
near the non-explosive point. The rapid explosion shown 
by the diagram, therefore, indicated stratificaticn. Prof. 
Hopkinson attributed the loss of heat referred to by 
Prot. Dixon to a turbulent motion in the gases caused by 
the explosion. He thought that the energy was converted 
into kinetic energy in the moving gas, which was then 
again converted into heat at the cylinder walls. 

Sir ANDREW NOBLE referred to the behaviour of 
explosive mixtures under pressures of from 500 to 5,000 
atmospheres. This resulted in very high temperatures, 
with the result that carbon monoxide would not burn to 
carbon dioxide. He concluded from the results of experi- 
ments that this specific heat of gases was very much lees at 
high temperatures. 

rof. SCHUSTER, of Munich, congratulated Mr. Clerk on 
the success of his experiments. He knew of an instance 
in Germany where the temperature in an oil-engine cylinder 
had been successfully reduced by the injection of small 
quantities of water. It was a happy idea of Mr. Dugald 
Clerk’s to use the products of combustion as the inert 
material to reduce the temperature. He had experimented 
some two years ago on Prof. Hopkinson’s calorimetry 
method of testing gas-engines, and had secured accurate 
results within 2 or 3 per cent. 


THE CALORIMETRY OF EXHAUST GASES.* 
BY B. HOPKINSON. 


So far as I am aware, in all gas-engine tests hitherto 
made, the indicated work, the heat in the cooling water, 
and the calorifie value of the gas used are the only 
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gases were passed through a calorimeter, and so cooled to 
near atmospheric temperature, the heat rejected by them 
being measured. In this way a complete heat account 
has been obtained, in which the only item not directly 
determined is the loss by conduction and radiation. 

The first set of tests were made on а Crossley engine in 
the engineering laboratory, Cambridge, of somewhat old 
pattern, giving about 5 h.p. on the brake. The following 
are the particulars of the engine: speed, 250 revolutions 
per minute; cylinder diameter, 74in.; stroke, 9in.; compres- 
sion space, 143 cubic inches ; ignition, hot-tube with timing 
valve. Cylinder only is water-jacketed, piston and exhaust 
valvo being uncooled. Cambridge coal gas was used, 
having an average calorific value of 680 British thermal 
unite at Odeg. C. and 760mm., of which about 70 British 
thermal units are the heat evolved in condensing and 
cooling the steam produced in the explosion. 

The calorimeter for the exhaust gases is shown in Fig. 1, 
from which its construction will sufficiently appear. It 
consists of a section of flanged cast-iron pipe fitted with 
baffle plates, by which the gases are caused to pass several 
times backwards and forwards through ite length, and 
finally to bubble through the water collected at the bottom. 
The water, after passing through the jacket surrounding 
the calorimeter, meets the exhaust gases in a fine jet, and 
is partly caught by them and carried round with them, and 
partly trickles down the baffle plates. It was found that 
in this way the gases could be cooled, with the engine fully 
loaded, down to 120deg. F. or less, the cooling water rising 
in temperature from about 60deg to 90deg. This instru- 
ment was designed of ample proportions, so that it should 
be certain to work satisfactorily ; there can be no doubt 
that it is big enough to serve for a much larger engine. 
In a test on an engine of double the power—to be described 
later—the calorimeter was very much smaller and the 
results quite satisfactory. 

There is no need t» particularise the methods of indicating 
the engine or of measuring the amount and temperature 
rise of tho jacket water, about which there was nothing 
peculiar. Some pains, however, were taken to secure 
accurate measurement of heat put into the engine. The 
gas was measured with a wet and dry meter in series, and 
both meters were calibrated with a standard holder at the 
rate of flow of gas actually used. The calorific value of 
the gas was determined with a Junker calorimeter at the 
time of the test onthe engine. The amounts of heat stated 
as having been supplied to the engine are probably correct to 
within 2 per cent. The results obtained are given in Table I. 
The fifth column is an estimate of the energy still left in 
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quantities wbich have been directly measured. The balance 
of heat unaccounted for has been put down to exhaust 
gases, radiation, and conduction. In some cases an attempt 
has been made to separate the last-mentioned items by 
estimation, but these attempts have been very rough in 
character, and have led to very divergent results. The 
special point of the tests to be described is that the exhaust 


The Calorimetry of the Gases exhausted from an Internal-Com- 
bustion Engine.“ Abstract of paper read before Section G of the 
British Association at Cambridge, August, 1904. 


the exhaust gases after passing the calorimeter in those 
eases in which it is not negligible. It is based on the 
assumption that the volume of gas discharged per cycle 
is that of the engine stroke, corrected for the suction 
pressure (observed) and the suction temperature (assumed), 
and that these gases are saturated with water vapour. Their 
temperature is observed, and thence can be calculated the 
heat which they would evolve (by cooling and condensation 
of steam) on cooling to 80deg. F., which is about the tem- 
perature at which the gases leave the Junker calorimeter. 
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TABLE I 
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1| 15% 65 | 40 | — | 15-10 | 32 49 6:4 730 | 102| 72 80 
2| 185 83 | 52 | — | 16-84 | 23 53 7.5 870 106 72 80 | 
3| 260 64 | 52 | 04 | 11-7 | 32 56 71 980 86| 70 100 | Late ignition. 
&| 130 51 | 41 | 01 | 10-8 | 110 46 60 900 122] 80 105 
&| 186 42 | 46 | 01 | 12-94 | 117 450 55 800 | 156] 200 105 
6| 151 59 | 42 | 02 | 19-12) | 116 45 6:0 880 | 196 | 92 118 
7| 150 64 | 40 | 01 | 17-11) | 120 45 6:0 880 | 126| 81 112 
8| 161 64 | 43 | 01 | 26-16 | 91 53 78 1,250 105 75 107 [Lats ignition. 
9| 152 57 | 42|04 | 22-14 | 111 52 TO 1,00 300 82 144 ignition. 


This estimate is а very rough one, as the volume may be 
in error by 10 per cent. in certain cases, and the 
may not be fully saturated; but the item is a very small 
one. The sixth column shows the balance unaccounted 
for, and consiste of the radiation and conduction losses, 
and the sum of the errors in the firet five columns. 
In the first three trials, as appears from the seventh 
column, there was no load on the engine, and practically 
all the explosions were preceded by one or more scaveng- 
ing strokes. In the other trials the engine was nearly 
y loaded, so that very few of tbe explosions were 
preceded by a scavenging stroke. The release pressure 


raa NOT 
г". 480 los 
M.E Р.-58:6 


TRIAL NO 2 


1 -180 lbs 
ME.P. - 6; 


TRIAL NO 3 
4~ 180 ibs. 
MBP. -65 6 


їп the eighth column is the pressure at a point one- 
tenth of the stroke short of the out-eentre at or about 
which point the exhaust valve begins to open. The 
energy of the gases at release is calculated from the 
release pressure on the assumption that we have then 
perfect gas mixed with the steam produced by the 
explosion, the amount of which is known from the gas 
analysis. The heat of condensation and cooling of this 
steam is added to the heat in the gas considered as 
perfect gas. The actual energy is probably more than 
this, since the steam and CO, are almost certainly some. 
what dissociated at the temperature of release. In the 
tenth column are the temperatures of release. These 
are calculated from the suction temperature (assumed) 
and release pressures. In the case of the light-load trials 
the suction temperature cannot be far different from the 
temperature of the gas before admission, and I have taken 


All the figures are stated in British thermal units per explosion and the first four columng need no further explanation. 
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uncertain 

ments for these, and beve assumed a round figure of 

77deg. C. (350deg. absolute) for Nos 4, 5, 6, 

and 127deg. C. (400deg. absolute) fer the others i 

the release temperatures are higher. It will be 

the temperature measurements are 

have only based conclusions on their relative order 
i in the several trials and that is, no 

correctly shown. The “liner temperature” is that of the 
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outer end of the cylinder liner where it projects in front of 
the cylinder. Since this portion is not water-jacketed, is 
not ex to the flame, and is in all trials except No. 5 
hotter than the jacket water, it must receive ite heat 
entirely from the piston, which comes into contact with it 
on the out centre. Its temperature is, in the case of the 
full-load trials, a rough indication of the heat being given 
to the piston. In trials Nos. 3, 8, and 9 the ignition was 
retarded, so that it commenced about one-thirtieth of the 
backward stroke after the in-centre. In the other trials 
the ignition was normal, and commenced slightly before the 
in-centre. The following pointe are worthy of note: 

1. The gases lose much heat between release and enter- 
ing the calorimeter. Table II. shows the difference 
between the estimated energy at release and the energy 
given to the calorimeter, and sent up the exhaust. 
pipe. The actual difference is greater, since, as already 
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explained, the energy at release is certainly under- 
estimated. 


TanLE II. 
LLL cM I ж ш даш 
Number of trial... ........ 1] 2; 51 4 5 6 тв 9 
Release temperature ...... 780, 870! 930) 90C; 800 880 880 1250 1200 
Temperature of passages. cold cold; cold] hot hot hot; hot hot] hot 
oes in passages o... 2°4/2:3,2:1/18.08/16 1:9 2˙8 2˙4 


The gases lose heat after release, partly in the exhaust 
valve and passages, and partly to the cylinder walls in the 
exhaust stroke of the piston. The latter part of the loss 
goes to swell the jacket losses; the former is largely 
radiated away from the hot exhaust valve. We should 
expect the amount of loss to depend mainly on the 
difference of temperature between the gases and the 
p es or cylinder walls. Thus, high-release temperatures 
should mean much loss of heat, and in the light-load trials, 
where the passages are fairly cool, the loss should be greater 
than in the full-load trials, where they are kept hot. The 
conclusions are confirmed by the last table. The smallest 
losses are in triale 4, 5, 6, and 7, where the release tem- 
perature is low, and the passages hot. Then come Nos. 1, 
2, and 3, where, though the release temperature averages 
about the same as in 4, 5, 6, and 7, the passages are cold 
and the losses undoubtedly higher. Finally, we get the 
largest losses of all in Nos. 8 and 9. 

2. The balance unaccounted for (column 6 of first table) 
seems to consist mainly of radiation from the exhaust valve. 
The biggest balances are those in trials Nos. 8 and 9, where, 
by reason of the late ignition, the release temperature is 
high. The exhaust valve in these trials was observed to 
be very hot. It will be noticed that in these cases the 
temperature of the liner, and therefore of the piston, was 
lower than in the other full-load trials, and the temperature 
of the jacket water was by no means excessive. In No. 5, 
although the jacket water was nearly boiling, the balance 
is low, because here the exhaust valve was fairly cool. 

5. There is no marked improvement in efficiency caused 
by scavenging. 

4. The piston is cooler with the late ignition. Compare 
the liner temperature of Nos. 8 and 9 with the other full- 
load trials of Nos. 4, 6, and 7. 

One object of these trials was to ascertain whether a 
practical method of testing gas-engines for efficiency could 
be based on the calorimetry of the exhaust gases. At the 
present time manufacturers are mainly concerned with 
making their engines reliable ; the thermal efficiency, being 
with any design far and away better than in the steam- 
engine, is a secondary consideration. But it cannot be 
doubted that in the future gas-engines will have to be as 
closely tested for efficiency as steam-engines now are. 
Now to measure the heat put into a large engine 
worked with producer gas is a very difficult and costly 
undertaking. The volume of gas is very great, and its 
quality may vary largely in the course of a day's 
trial. It seems to me that it may be easier and more 
accurate to measure the indicated work and the heat 
rejected, as is usually done in testing a steam-engine. One 
large part of the rejected heat—that is, the heat in the 
jacket water—presents no difficulty; we have therefore 
only to measure the heat carried away in the exhaust 
gases. The only question is whether the balance of heat 
unaccounted for, which cannot be measured, is too large a 
percentage of the total heat. From this point of view the 
tests made on the small Crossley engine are not very satis- 
factory, the heat unaccounted for in the full-load tests 
ranging from 8 to 16 per cent. of the total. Moreover, in 
those tests the calorimeter was very much more bulky 
than was necessary for the purpose. It appeared to 
me from consideration of the results that the lost 
balance of heat must have gone mainly in radiation 
from the exhaust valve and other uncooled parts of 
the engire. I therefore made a similar trial on a 
second and larger engine in the laboratory, in which, 
as it had a water-cooled exhaust valve, it appeared pro- 
bable that the radiation loss would be substantially less. 
This engine is by the Forward Engineering Company, and 
gives about 10h.p. on the brake. The following are the 
principal particulars of it: speed, 250 revolutions per 


minute ; cylinder diameter, 7in.; stroke, 15in.; compression 
space, 140 cubic inches; ignition, hot-tube with timing 
valve. Cylinder and exhaust valve are water-jacketed, 
piston being uncooled. This engine compresses to 1151. 
absolutely against 70lb. in the Crossley. In the case of 
this trial the exhaust-gas calorimeter was made very much 
smaller. Fig. 2 sufficiently shows ite construction. The 
water is sprayed through two flat-flame gas burners into the 
exhaust pipe, so that the exhaust gases immediately on 
leaving the engine encounter & sheet of cold water, and 
they are further cooled by churning up the water at the 
bottom of the calorimeter. The after leaving the 
calorimeter, were taken into the ordinary exhaust box of the 
engine, which was provided with а drain and acted asa 
water separator. It was found, however, that very little 
water was carried over from che calorimeter by the gases. 
With this apparatus the gases were cooled down to а 
temperature of 120deg. F. or less, the engine being fully 
loaded, and the apparatus itself occupied but very little 
more space than the bit of exhaust pipe which it replaced. 
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The following are the results of a trial made on this 
engine : 


TABLE III. 

B. Th. U. per Per 
explosion. cent. 

abet, pierde EU IEEE eee залал ease sc. WU 32 
Exhaust calorimeter _.......................ә»5.5.в»› — 7:5 34:5 
Heat up chimney (estimated) .... . . 08. sols 1:5 

Indicated . 8 57 .... 96 

Balance unaccounted for cem eere een uo с nas 6 
Heating value of gas used ........................... . 91:8 . 10090 


Temperature of exhaust gases after passing calorimeter, 107deg. F. 
temperature of jacket water at exit = 105deg. F.; explosions per minute, 
106 ; indicated horse-powerz 14:2. The gas measurement in this trial 
is correct to within 2 per cent., the indicated power is oorreot to 
within 5 per cent., and the other measurements to within 2 per cent. 

It will be aeen that the heat lost by radistion and con- 
duetion certainly does not exceed 10 per cent. of the heat 
put into the engine, and is probably & good deal less. I 
have made & large number of trials of the same kind on 
this engine, in all of which the balance unaccounted for is 
less than 6 per cent., even when the jacket water was very 
hot. This seems to me a sufficiently good result to justify 
trying this method of testing engines on a larger scale, 
especially having regard to the very compact character 
of the exhaust-gas calorimeter. In ordinary steam-engine 
trials it requires extraordinary precautions to get a closer 
agreement than this between the heat put in and the heat 
rejected, plus indicated work. Moreover, I think it is 
reasonable to suppose that in a large engine with a water: 
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cooled 1 the loss unaccounted for would be smaller 
still. Of course, the precise design of the calorimeter for 
the exhaust would have to depend on the arrange- 
ment of engine and piping in each case; but there is no 
doubt, I think, that the secret of success is to spray a 
sheet of water under high pressure into the exhaust pipe 
close up to the engine. The gases rushing out break up 
this sheet into minute drops, and are thus very effectually 
cooled. The only difficulty then is to separate the suspended 
water from the gas, and to collect and measure ite amount 
and rise in temperature. The separation is by no means 
во difficult as I had anticipated, and could no doubt be 
éffected in a box somewhat similar to that which I have 
shown in Fig. 2. It will be found, on calculating out the heat 
contained in the gas after leaving the calorimeter, that this 
item does not become seriously high so long as the tem- 
perature of the gases is below about 140deg. F. I find, 
however, that the radiation and conduction from this par- 
ticular calorimeter become rather large at temperatures 
above 115deg. But it is easy to determine the amount of 
this by a separate experiment. 

I append some typical indicator diagrams, sufficient to 
show the character of the explosion in each case. The 
whole of the experiments were carried out at the engi- 
neering laboratory, Cambridge, bY my pupils, Messrs. G. 
Harrison and A. Blackie, of Peterhouse. They also 
reduced most of the observations, and I wish to express 
my indebtedness to them. 


THE EFFECTS OF RECEIVER DROP IN A 
COMPOUND ENGINE.* 


BY JOSEPH W. HAYWARD, MSC., CENTRAL TECHNICAL 
COLLEGE, SOUTH KENSINGTON. 


This paper deals with the results of four experiments 
undertaken to demonstrate the effects of varying the point 
of cut-off in the low-pressure cylinder of & compound engine, 
other conditions being maintained constant. The tests 
were made at the Central Teehnical College. The engine 
employed was of the horizontal compound surface-condens- 
ing type, with cranks set at right angles; its high-pressure 
cylinder is fitted with an expansion valve, whose travel is 
controlled by the governor ; ite low-pressure cylinder is also 
fitted with an expansion valve, the lap of which was set to 
give the cut-off required for each experiment. The cylinder 
constants for this engine are as follows: 


Oylinder. H. P. L. P. 
Diameter (inches) . 2 87928  .. 15°76 
Stroke (inches) ... 22 к» 
Mean volume described by piston per stroke 
(cubic feet) 22 "1463 2:4485 
Mean olearanoe volume (cubic feet) . 076 1360 


During the trials the barrel of each cylinder was jacketed 
with steam at boiler pressure, and the receiver was drained 
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continuously through a steam trap. The shortest experi. 
ment 14 and the longest 42 hours. A summary of 
the results appears in Table f 

Fig. 1 shows lines plotted between periods of admission 
to the low-pressure To as &bscissm, and the following 
as ordinates: (a) work done upon the pistons per pound of 
steam used ; (b) pounds of steam used per indicated horse- 

wer per hour ; (c) mechanical efficiency of engine. 

Paper read before Section G, British Association, Cambridge. 


1 Cat off in low-pressure cylinder, front 


TABLE I. 


Trial number 
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4 Revolutions per minute ............... 
5 Indicated horse-power, high-pressure 
LES 97 


6 Brake horse - power . 
7 Mechanical efficiency of engine, per 
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horse-power per hour. 
12 Lbe. of steam used per brake horse- 

power per hour ................... es 
13 Dryness fraction of steam at 80lb.... 
1 


* The resistance of a short line of countershafting is included in 
the engine friction. 


The work done upon the pistons per pound of steam 
decreases continuously as the receiver drop increases, but 
the consequent loss is partially counter ced by an 
increase in mechanical efficiency. It was quite noticeable 
that the engine worked more smoothly during trial 80 than 
during trial 79, and, even with the latest cut-off used, 
more than half the power was developed in the low- pressure 
cylinder. The mean indicator diagram for the extreme 
trials, 79 and 80, are given in Fig. 2, and the same diagrams, 
reduced to a common scale of volume occupied. per pound 
of working steam, are reproduced in Fig. 3. 

Although the range of temperature in the high-pressure- 
cylinder was 88deg. F. in trial 80, as against 62deg. F. 
in trial 79, the steam was 3 per cent. drier at 80lb. 
pressure in the former case than in the latter. This 
increase in dryness appears to a smaller extent in the 
intermediate trials (see Table L, line 13). It may be 
accounted for by the fact that condensation in the steam- 
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pipe and high-pressure valve cheat is a function of the 
time alone; consequently, the greater the quantity of 
steam passing through these the drier a given weight of 
that steam will appear. In the low-pressure diagram for 
trial 80 the result of free expansion and reduction of 
temperature range is evident. 

One of the chief difficulties in making comparable trials 
is to maintain the glands in the same condition throughout. 
Unfortunately, the packing in these was excessively tight 
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during trial 79 and excessively loose during trial 81. In 
the former case, the back pressure was reduced to 3-0lb. 
per square inch with a hot-well temperature of 135deg. F., 
but the mechanical efficiency fell to 80 per cent. In the 
latter case, the mechanical efficiency rose to 84 per cent., 
but the back pressure was 3'8lb. per square inch, with a 
hot-wall temperature of only 130deg. F. 

In a recent paper dealing with receiver drop ”—see 
Proceedings of the North-East Coast Institution of Engineers 
and Shipbuilders, vol. xvi, 1900— Prof. Weighton states 
that, “ For maximum economy of consumption, steam must 
be out off at a certain point in the stroke in the larger 
cylinders of multiple-expansion engines. For any given 
cylinder this point depends solely upon the ratio between 
the capacities of that cylinder and the preceding cylinder, R, 
and is expressed as follows—viz., 

Maximum economy cut-off 
stroke 

The general application of this conclusion to all engines 
is not borne out by the experimente under discussion. 
Prof. Weighton's formu]a gives the best point of cut-off at 
"46 of the stroke, whereas T 
than ‘3 of the stroke. 
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The author considers that the amount of clearance 
volume and the extent to which compression occurs in 
both cylinders of a compound engine must have an impor- 
tant influence over the receiver drop, and consequently 
over the best ratio of expansion in the low-pressure 
cylinder. For example, in trial 79 the volume, V, (see 
Fig. 2), of the working steam after its expansion in the 
high-pressure cylinder was 69 cubic feet. The volume, 
V,, of the same steam at cut-off in the low-pressure 
cylinder was ‘83 cubic feet. 


VI. 
7 0zm 1:20. 
V 


H 

Had there been no compression, this ratio of free expan- 
sion would have become 1:15, and had there been neither 
clearance nor compression, it would have become ‘99. 
A change in the above quantities in one cylinder only 
would have a still more marked effect. It is hoped that 
by further experiment evidence of the true extent of 
these influences may be obtained. 


THE ACTION OF LIGHTNING STROKES ON 
BUILDINGS.* 


BY KILLINGWORTH HEDGES, M.LC.E, HON. SECRETARY, 
LIGHTNING RESEARCH COMMITTEE, 


In a paper entitled The Protection of Buildings from 
Lightning,” which was read at the Glasgow meeting of the 
association in 1901, the author mentioned the establish- 
ment of the Lightning Research Committee, organised 


Paper read before the British Association at Cambridge. 


ig. 1 shows that it is not later |. 


jointly by the Royal Institute of British Architecta and 
the Surveyors’ Institution, who have aince investigated a 
very large number of occurrences from the reporta 
furnished by their observers. It was decided after the 
first year to confine the committee's investigations to 
buildings which were fitted with conductors, and, following 
this course, the reports on about 40 protected buildin 
affected by lightning have been summarised by a s 
committee, and are having the attention of the Серега] 
Committee, who will in due course issue a report. 

The principal causes of the failure of the usual style of 
lightning rod as fitted on the buildings investigated, appear 
to be due to the following: (1) insufficient number of con- 
ductor and earth connections; (2) the absence of any 
system of connecting the metallic portions of the buildings 
to the lightning conductor, especially the interconnection 
of the finials, rain-water pipes, and gutters. In the 
author's opinion the frequent damage by side-flash from the 
conductors might be lessened by running a horizontal con- 
ductor along the ridge. or along the parapete of all the roofs, 
somewhat after the method which is almost universally 
adopted in Central Europe. 

The lightning strokes may be divided into three classes: 
(1) Those where the conductor conveyed a portion of the 
flash to earth, but the side-flash to other unearthed 
metallic conductors damaged the building; the practice 
of running the conductor round the projecting masonry, 
often taking sharp bends, doubtless facilitated the deviation. 
of the current from its direct path to the earth. (2) In 
several observations a metallic roof of large area received 
the flash, consequently became highly charged, and the 
single conductor failed to convey the whole of the stroke, 
a portion of which took a cireuitous path—for instance, 
through a speaking-tube and an electric bell wire. (3) A 
flash struck the building at two points simultaneously, 
a lightning conductor taking one part of the stroke, but 
damage was caused by the other portion selecting an unpro- 
tected part of the roof. 

Earth Connections.— With a few exceptions, these had the 
defect common to nearly all earth-plates which are simply 
buried in the ground close to the foundations of a building, 
and owing to drainage soon became dry, consequently 
are of very high resistance. Architecte, as a rule, 
object to sufficiently deep holes being made near a struc- 
ture; consequently the permanently moist ground is not 
reached. The tubular earth designed by the author does 
away with this objection, and can be kept moist by leading 
а small tube to the nearest rain-water pi 

Interconnection with the Metal Work of a Butlding.— 
Although the utility of the external metal was specially 
put forward in the report of the Lightning Rod Conference 


‘In 1882, their recommendation has been apparently dis- 


regarded in all the cases under review. The Cavendish 


Laboratory (No. 64) stroke, which was fortunately unattended 


with danger owing to the gas in the gas-pipe which formed 
the path of the current being turned off, would have not 


taken this circuitous path had the leaden roof been con- 


nected to the conductors. which ran down the tower only, 
also to the rain-water gutters and pipes, which should have 
been interconnected at the bottom and properly earthed. 
Again, at Bedford (No. 88) last year, St. Paul’s Church was 
seriously damaged by the flash leaving the single con- 
ductor on the tower by the water on the roof and passing 
thence to earth by means of the rain-water pipes. In this 
case it is interesting to note that the lead pipes were not 
fused, but their round section was changed into an oval 
one ; the iron water-pipes were broken. This incident and 
No. 68 (St. Pancras Churcb, Euston) show clearly that the 
damage was due not to direct stroke, but by a portion of 
the flash leaving the main conductor and taking a circuitous 
path round the unconnected metal work outside and inside 
the buildings. 

Observation No. 2: Kea Church, Truro.—The copper 
sheathing of the spire, owing to its great capacity, could 
not discharge through the one excellent conductor to earth, 
consequently the flash divided, part going by the conductor 
and part by the alternative path formed by the copper 
covering of the spire to a rain-water pipe, thance sparking 
through a parapet wall to lead flashing down another pipe, 
and then along a very small copper wire used for training 
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plants, to the main condactor. Similar effects were noted 
in Stoers Lighthouse (No. 54) and Devaar Lighthouse 
(No. 56), the divided flash in the former leaving the con- 
ductor for a telephone wire and in thelatter for a speaking- 
tube. In these observations the conductors may be said to 
have acted te а certain extent, and if the structures had 
been entirely unprotected the damage would have been 
greater, but by proper attention to the necessities of each 
case, and inoreasing the number of the conductors, the risk 
would probably be nil, as there would be a definite path for 
the lightning to take. 

Quite the most interesting case is that at Possingworth 
House (No. 67), truck in June and again in August, 1902, 
although the roof fairly bristled with air terminals, every 
chimney being protected, mostly with its own conductor 
and earth connection. It is probable that on the second 
occasion the flash divided, one part selecting a chimney 
atack, which it damaged, bending the air terminal to an 
angle of 45deg., white the other, neglecting the many points, 
fell on an anprotected statue much lower than the chimney 
and went to earth by the iron frame of a conservatory, 
showing the anreliability of а number of independent con- 
ductors which should have been interconnected by means 
of a horizontal wire led along the ridge; this would in 
all probability prevent any serious damage. 

Sir Oliver Lodge has shown by an interesting experiment 
that а column of hot air is often selected by а flash although 
& lightning rod may be affixed to the side of the chimney. 
Most of oar large stacks have a band of metal to which the 
air terminals are fitted, and from these two conductors 
should be led to earth. The method adopted in Germany 
appears to be simpler, and consists of a heavy iron frame 
rising to a sufficient height above the stack, and continued 
at the apex so as to form an aigrette. That lightning may 
prefer the smoke issuing from a chimney was shown by 
the stroke at the East London Waterworks, Sunbury, last 
year, the flash doing some damage to the capping before it 
arrived at the stan pipe inside, which was a perfect earth 
in that it was in direct connection with the company’s 
mains. 

The general conclusions arrived at by the author are 
that there is very little advantage in placing isolated rods 
en an ordinary building without it has & high tower. À 
ohurob, for instance, with a spire should have at least two 
conductors from top to earth. Even then, if any other 
part of the structure happens to be in the path of a 

ischarge from a cloud to the ground, the stroke may 
disregard the protected towers or spire and fall on thè 
building, choosing some lower point. If the suggestion 
put forward by Sir Oliver Lodge at the Bath meeting in 
1888 were more closely followed, and the conductors so 
arranged that they form & protective network over all the 
roofs, a flash would in all probability be received by some 
portion of the system and pass without harm to the ground 
by one of the numerous earths to which the network would 
be connected. 

The insurance offices appear to disregard the question 
of adequate protection, and are quite content if the 
single conductor which has not prevented serious damage, 
for instance, to a church is replaced, and, moreover, 
take no steps to have the earth connection tested 
periodically ; also the few unconnected lightning rods erected 
on our national museums, picture galleries, and other 
public buildings contrast most unfavourably with the 
more scientific methods adopted on the Continent, more 
especially in Germany, where in some districts the local 
authorities have issued rules as to the erection and testing 
of lightning conductors, to which the various public bodies 
have to conform, and in some cities householders are 
ке to penalties if the system is allowed to get out 
of order. | 


REVIEWS. 


The Steam-Turbine. By ROnkRT M. NEILson, Longmans, Green, 
and Co. 10s. 6d. net. 

We have a lively recollection of being present, some 16 

to 18 years аро, at— what was then a complete novelty— 

the first starting up of а Parsons steam-turbine. Our 


recollection is vivid, inasmuch as the s of the machine 
wes the—then enheard of—figare 16,000 revolutions 
per minute, and on this speed being attained, the attendant 
hum was во alarming that most of those present, including 
the writer, incontinently fled. Since that day our know- 
ledge of turbines has increased and speeds have been 
brought to more moderate values, except in the De Laval. 

The literature of the steam-turbine is more or less 
scanty, and is scattered about in various publications. 
Engineers owe the author of the present volume а debt of 
gratitude for bringing into a compact and reasonable 
compass the history, theory, and latest practice of steam- 
turbines. The historical part is treated with admirable 
restraint, whilet the theory and practice is dealt with in a 
manner that renders it most valuable. The evolution of 
types is carefully traced showing the gradual weeding out 
of the unfit, until the Hon. С. 5. Parsons enters the field 
in 1884, which, as it were, marks the epoch from whence the 
steam-turbine as a practical machine may be said to date: 
the progress since that time has been one of steady growth, 
and now it is ali the fashion, if wot the rage. 

We are intreduced to the theoretical work by a usefal 
chapter on the Points of resemblance and difference 
between the steam-turbine and other motore," and from 
the considerations there given one feels that the steam- 
turbine ought to score in effictency hands down "— 
whether it does so or not in practice will appear later. 
Incidentally we should like to point out a statement that 

s somewhat ambiguous. It ocours on p. 58 and 
reads: “It should be borne in mind, however, that in a 
multiple-expansion turbine like a Parsons, heat produced by 
friction raises the temperature of the steam and increases its 
energy” (the italics are ours). The meaning—viz., that 
some portion of the heat of friction is recovered—we think 
might with advantage, especially to students, be rendered 
more simply and direct. 

The chapter on vanes and velocities is good in the treat- 
ment of the subject matter, but the style is far too diffuse, 
with consequent lack of power, even in places leading to 
statements that are illogical—e.g., on p. 74 we have 

“ Let the velocity . . . . be represented by V, and 
the radius . . . . by Ri. i 

Therefore velocity at any radius r = MSS 

In this same chapter we have а most tiresome reiteration 
of the word therefore, the effect on a reader trying to grasp 
the argument being irritating to a degree. 

That controversial subject, entropy, is dealt with in a 
commendably brief chapter—we say commendably brief, 
because in our opinion it might have been omitted without 
loss. It may be heretical to say so, but we have never 
found entropy of any practical use. Prof. Perry, as the 
author tells us, calls it a ghos:ly quantity." The truth 
of this description becomes apparent when the mofe or less 
intelligible statement, d Q — 7 x d ¢, is put into words. We 
quote from Chapter vi., p. 82: When heat is put into or 
taken out of a substance, any small part of the heat so dealt 
with is equal to the temperature at which it was put in, or 
taken out, multiplied by some quantity. This quantity is 
called change of entropy.” 

Advantageous as the steam-turbine is in many respects 
on the score of eeonomy of steam, it does not shine greatly 
as would be imagined. From the test figures given on 
P. 199, we see that a 500-kw. turbo-alternator at full load 
and with 27:8in. vacuum gave a result of over 25lb. of 
steam per kilowatt. Recently the writer obtained with a 
250-kw. reciprocating engine-alternator 24 · Alb. of steam per 
kilowatt, 251п. vacuum, and no superheat, and we believe 
that only in large sizes—1,000 kw. and upwards and 
a 29in. vacuum—can the steam-turbine compete in steam 
consumption with a good reciprocating engine. As we 
have previously stated, this is hardly what would be 
expected, showing how much room for improvement there 
is remaining. 

There are many interesting points that could be dealt 
with did space permit, but we must refer those interested 
in the subject to the book itself. We can cordially recom- 
mend it, it is full of valuable information, is well printed, 
and is illustrated with such a wealth of clear diagrams and 
blocks that make it а real pleasure to read.—G. W G. 
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GAS-ENGINES. 


Many years ago the late Sir Frederick Bramwell 
prophesied that steam-engines would in a certain time 
become extinct, and that they would be replaced entirely 
by the internal-combustion engine. His belief in his 
prophecy was so strong that he left the sum of 2100 in 
order that а lecture might be given at the end of the 
period which he prophesied would be required for this 
radical engineering change to be effected. The develop- 
ments of recent years lead one to believe that the gas- 
engine is likely to succeed in the future in ousting 
Steam-engines at least for power purposes on land. 
With the increase in size of gasengines however, 
numerous mechanical difficulties have been met with which 
were predicted beforehand, and which tend to neutralise 
the advantages from the higher thermal efficiencies of the 
engines. Chief amongst these is the cooling question. 
The quantity of heat in a cylinder immediately after 
explosion is proportional to the volume of the charge, or, 
to put it roughly, to the cube of the engine dimen- 
sions. On the other hand, the cooling surface which 
is available for keeping the engine parts at reasonable 
temperatures only increases as the square of the dimen- 
sions. The result is that means of cooling which 
are quite effective in small engines become insufficient 
when the size and output is increased. In consequence, 
builders of large engines have found it necessary to 
provide water-jackets not only round the cylinder, but 
also in the cylinder ends, and even in the piston itself. In 
his interesting paper before the Mechanical Section of the 
British Association, Mr. Dugald Clerk described а new 
method he had invented for improving gas and oil engines 
in this respect. The paper is given in fall in this week's 
issue, and is well worthy of careful study. In it it is 
clearly shown that the exceedingly high temperatures 
found in ordinary cylinders immediately after explosion 
is uneconomical for two reasons. In the first place, it is 
higher than the range of expansion in an ordinary engine 
can utilise, and hence results in the exhaust gases being too 
hot and carrying away an unduly large proportion of the 
heat. Secondly, it causes the mean temperature of the 
inside of the cylinder walls to be unnecessarily high, and 
hence increases the loss of heat into the jacket water. Mr. 
Dugald Clerk’s invention consists in introducing at the end 
of the charging stroke a certain amount of inert gas under 
pressure. This raises the pressure of compression, but, 
owing to the presence of the inert gas, the tempera- 
ture after explosion is greatly reduced — for instance, 
in one special case the temperature of the gas was 
reduced from 1, 700deg. C. to 1,200deg. C. The 
curious point which will be of great interest to theorists 
on the perfect heat engine, is that with this reduction of 
maximum temperature there is an increase in the actual 
thermal efficiency of the engine of from 27:7 per cent. to 
54:4 per cent. In the paper will be found a description of 
the ingenious method adopted by Mr. Dugald Clerk of 
abstracting a certain portion of the exhaust gases under 
pressure during the working stroke and returning the 
same into the cylinder after cooling at the end of 
the charging stroke. It is true that the engine has 
a few more parts, but the increase in output, as well 
as in the thermal efficiency, quite warrant extra expense. 
Thus, with a given engine the output was increased from 
about 25 b.h.p. to 28 b.h.p.—i.c, over 20 per cent.—by 
returning а small portion of the exhaust gases into the 
charge, as explained above. Again, quite apart from the 
increased efficiency in output, we find a big reduction in 
maximum temperature, which with engines of a large out- 
put will decrease the trouble of cooling the working parts 


THE ELECTRICAL ENGINEER, SEPTEMBER 2, 1901. 


343 


and increase the life of the same. On the same morning at 
Cambridge, Prof. B. Hopkinson read a paper on the 
“Calorimetry of Gases exhausted from an Internal. 
Combustion Engine.” This we are alao reproducing, 
as it should be studied simultaneously with Mr. 
Dugald Clerk's communication and the abstract of 
Prof. H. B. Dixon’s remarks on his experiments on the 
specific heats of gases at high temperatures. These three 
communications were the subject of joint discussion of the 
most interesting character, in which theory and commercial 
practice were both referred to. For instance, Sir Andrew 
Noble carried the subject of the properties of gases after 
explosion up to the pressures and temperatures of that 
earliest form of gas-engine—the gun. Lord Kelvin gave 
some interesting remarks on the theory of combustion, 
with the result that the morning of Friday, Aug. 19, was 
the most instructive one spent in Section G during the 
Cambridge meeting. 


CORRESPONDENCE. 


One man's word is no man’s word, 
Justice needs that both be heard." 


MISMANAGEMENT OF THE BRITISH ASSOCIA- 
TION MEETING. 


Sır — With great pleasure those of your readers who 
were at the British Association this year will notioe your 
censure of the organisation of Section G. Is it not an 
extraordinary thing that of all the sections into which the 
British Association is divided, the engineering section, 
which is that most closely connected with the commercial 
world, should show the most lamentable lack of business 
principle? So much is this the case that I notice in the 
special articles contributed to the Manchester Guardian by 
their Cambridge correspondent, twice — viz., on Tuesday 
and Thursday, Aug. 16 апа 18—the engineering section is 
singled out as the badly-organised section. ‘ The engineer- 
ing programme appeared to have been arranged for the last 
three days by shuffling or balloting, Friday having the only 
syllabus which showed signs of intelligent forethought and 
arrangement," says this correspondent with strong common- 
sense, and all who were there will feel the truth of the state- 
ment. How was it, I may ask, that on Monday morning, for 
instance, the authors of the first two papers were allowed 
to read in eztenso, from end to end, their contributions, 
instead of giving & reasonable résumé, with the result that 

pers quite as valuable, like those of Sumpner and Weekes, 
Thornton and Dr. Fleming, had to be rushed through 
without even time for a proper résumé, some with no dis- 
cussion at all. How is it that with a committee boasting 
men of business and а recorder connected with а large 
engineering firm, such a medley as Wednesday's programme 
could have been put together! Last year exactly similar 
complaints were made, and I know that I am only voicing 
the opinion of many regular attendants of Section G when 
I say that steps should be taken to prevent such a muddle 
occurring again.— Yours, etc., B. A. 


RE ARTIFICIAL LOADS. 


SIR, —Your correspondent “Yrreb " has devoted so much 
attention to me in your last issue (one letter and parta of 
another) that I am compelled to acknowledge his lavish 
courtesy. Possibly, like Micawber, he finds relief for a 
surcharge of emotion in letter-writing. 

I have very carefully considered the oil-can theory, and 
fully that if one did drop an oil-can between the 
electrodes of а water resistance, marked changes of load 
would occur. I must, however, reject this charmingly 
original suggestion on the ground that one cannot keep on 
dropping oil-cans into the tank. The unsteadiness of load 
was a recurrent phenomenon occurring during the use of 
running water. 

I cannot claim the profundity of special knowledge that 


is vouchsafed to “ Yrreb," but write as а general prac- | 


titioner with a particularly unpleasant experience of the 
use of canal water for a testing tank. I am, however, only 
too glad to sit at the feet of Yrreb or any other sage so 
long as he has something useful to impart, and does not carp 
at other workers. · 

I admit that the tank suction was in the wrong place— 
it was in the canal. If we had taken it up to the fountain 
head, we might have got some decent water in place of the 
dilution of mill effiuents we had to put up with. We 
did ^ well as we could, practically, and used the town 
supply. 

As regards my capabilities and the measure of success 
which I have obtained, I am afraid I must leave that matter 
to those who by their actual acquaintance with me are 
more fitted than Yrreb to indulge in personal criticiems. 

Finally, I would suggest to Yrreb" that when he next 
seeks to accentuate the importance of his own publications 
by trying to depreciate the value of another man's work, 
which appeared to be the motive of his first letter, he 
should pay for his epistle at the usual advertisement 
rates, —Y ours, ete., A M.I.C.E. 


WIRELESS TELEGRAPHY. 


SIR, —I notice that Mr. Blaine in his article on Wireless 
Telegraphy on p. 200 of your issue of Aug. 5, accredits the 
De Forest system of wireless telegraphy to Dr. Lee De 
Forest and Prof. C. E. Freeman. I merely wish to call 
your attention, and the attention of Mr. Blaine, to the 
fact that the receiving device or responder, which is the 
particularly novel element of the system, is due to Mr. De 
Forest and myself, as will appear from the copies of the 
United States letters patent 716,000, 716,205, and 716,334 
of Dec. 16, 1902, which I am mailing you under separate 
cover.— Yours, eto., `` “Брум H. SMYTHE. 

Chicago, Aug. 16, 1904. | 


— oaa a a aenn a raa 


LETTERS FROM AN OLD HAND ТО A YOUNG ONE, 


VI.—ON THE TIME-ELEMEMr. 


My Dear YOUNG 'UN,—H. G. Wells has written a 
remarkable little story, which I daresay you have read, 
called the Universal Accelerator.” You will remember 
that a doctor invented a stimulant which affected every 
part of the body exactly equally, so that no out-of-balance 
strain was thrown upon any portion, the result being that 
for а time the whole existence of the man under the 
influence of the decoction was accelerated ; he could think, 
act, speak in a thousandth of the time usually taken. 
Great stress was laid on the immense advantage which а 
man under this stimulating influence would have over his 
entourage which moved and thought at ordinary rates ; and 
one finished the story with a half-sigh for the impossibility 
of the realisation of the dream of quick life. Behind the 
grotesqueness of the story lies one of tbe prime factors of 
success—rapidity ; smartness. It is the hustler who gets 
the contracts nowadays. Our forefathers thought they 
were going strong when “Puffing Billy” did 10 miles an hour. 
Now we have rival electrical s seeing who can break 
their necks quickest on the Marienfelde-Zossen railway at 
anything up to 120 miles an hour. Once upon а time 
contractors went slowly and did careful work. Nowadays 
they cannot, because Time to be the essence of the 
contract ” is written on every specification. 

The Time-Element, then, is one of the most potent 
factors in your success or failure, and I want you to get 
hold of the importance of being right there — toe on 
the line, waiting for the starting pistol whenever you 
begin to do anything. 

n the shops where I was inducted into the mysteries 
of engineering there was no five minutes’ grace after six 
oclock. You had to be in on the stroke, or else the gates 
were slammed in your face and you lost a q | t 
was all right; but there was the added terror of an old 
Scotch foreman who was always there 10 minutes before 
time and kept his eye on the apprentices. When asked his 
opinion about a sluggard who was just able to squeak in as 
the gates closed, he would вау: “Nae dom gudo! Snoops 
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TABLE A. 
| Specific Percentage variation of electrical resistance at 15deg. О. 
Analysie. resistance in 8р -- --- -- —-- Breaking load 
No. of : . . . ; A 
speci- 10 5 ohms at During Darin Daring Daring |in pounds per 
men : | 15deg. O. before 1901-2, taken|1908-3, taken |1905 4, takes |1901.4, їаКєп!+дааге inch of 
'| Si Fe Cu. | Ni. | Mn. | Zo. exposure in | on value in | on value in | on v-lae im | on value in | cross-section. 
1901. 1901. 1902. 
16 031 | 037 10-11 — — — 2:92 26, 600 
4 038 | 0:25 | 0°16 — — — 2 88 25,700 
15 0:38 | 0:25 | 1°58 — — nz 3:34 39.000 
14 0:40 | 0:31 1:86 — — — 5:95 40,600 
15 040 | 040 |2:61 — — — 3:54 45,500 
1 |038 022 |017 | | — | ove 2-86 28.100 
9 043 |028 | 030 — — 1:20 2:94 30, 500 
5 0°43 | 0°39 | 0-09 — — 2:04 5:07 26,000 
7 037 | 025 | 005 | 075 = — 3:05 29.700 
8 035 029 0:09 | 1:19 — — 3:24 55 700 
20 037 | 1°10 | 006 | 225 — — 5:18 88,600 
€ |055 |116 joo | — | — |— | 239 | 31,500 
3 |057 |028 | ово | — | — loss | 5% 30 500 
6 0:39 | 0:51 0:63 — — 1:20 35:12 30,900 
17 0:35 | 0°53 | 0°10 | 083 — 0 90 505 51,700 
12 |031 | 0:59 |019 |109 | — 078 3°33 31,700 
18 0:48 | 0°40 | 021 1°13 — 194 5:94 34,500 
19 025 | 0°29 |011 | 2°01 — 177 3 26 36, 200 
11 039 1056 | 024 | 2:31 i= 0°38 3°48 56,500 
22 037 | 0°43 108 | 1°29 — — 5:41 45,900 
21 039 | 8°57 | C10 | 1:39 — — 3:24 42 200 
10 0:32 | 0°54 | 0:02 — 0:05 = 3:09 29 000 
Ө 0:31 0:35 | 0:03 — 0:35 — 3:30 30 500 
23 0:44 | 0:56 | 0:09 — 1°78 — 3°49 35 300 
Al. |01 joa | — | — | — | — | 276 | not 28,900 


* Commercial aluminium. 


+ Taken on value in 1902. 


in at the wicket like a lawyer gaein' ta heaven!” Which 
remark was very galling on a frosty morning, but was 
useful in impressing on us that in order to retain our 
places in the ever-increasing ranks of the army of engineers 
we had to keep step. ; 

Now the pace is so fast in modern engineering, that in 
order to be up to time at the various points on the route 
one must do a considerable amount of bucking-up. There 
are two ways of getting along in a race : one i8 to scramble, 
the other is to seud. The man who scrambles generally 
gets a stitch in the side and sits down suddenly. The man 
who scuds begins to enjoy himself after he has got his 
second wind. But you can only scud when you have been 
in training for some time and are thoroughly fit. It is no 
good *' slommocking through engineering; you must train 
yourself to do things with a snap. 

When a warship goes into action two or three prepara- 
tions are made. All useless impedimenta—things likely 
to catch fire or get in the way—are thrown overboard. 
The decks are cleared for action and everything made snug; 
nothing is let flopping about for the enemy to make & mess 
of. Then provision is made to serve the guns with ammuni- 
tion at the quickest possible rate, and the ship goes in 
with full steam up. If you have made up your mind to 
be above all things a successful engineer, don’t try to be 
а footballer, an artist, a comic singer, and a husband as 
well. All these are good in their way, but a man of ordi- 
nary capacity for work hasn't time for them all; his 
movements will be hampered. Keep your ammunition 
where you can use it. In the bad old days a fitter could 
spend half the morning looking for his tools. There is no 
use for that man in the modern shop. He draws his heavy 
gear from the tool store, bis ordinary kit is kept in tool 
racks; and if he doesn’t work smartly, he gets tha 
sack. Arrange your knowledge; index your notebooks. 
Store your technical papers after throwing away the 
advertisement leaves, and keep the index handy. Classify 
your books, so that ро сап turn up any subject at once. 

I knew the chief of a lighting station who, when he 
wanted an item of information, used to make hay with the 
papers on his desk for a quarter of an hour before he found 
the scrap he was after. He wasn’t a quick worker. 

Classify your brains as well. Don’t have a lot of vague 
ideas floating about, but nail them down under headings. 


“ 


And, finally, keep your steam up; if you don’t, your 
propeller will go slow, you will lose “way” and won't 
answer your helm. If you find your attention flagging in 
study in spite of well-meant efforts to concentrate, bustle 
out of doors and take a sharp walk. If you have a 
bicycle, do your reasonable best to get a hot bearing 
on the cyclometer. You need all the constitution 
you have got in order to satisfy the time-conditions of 
present-day engineering.—Y ours, THE OLD Un. 


THE ELECTRICAL CONDUCTIVITY OF CERTAIN 
ALUMINIUM ALLOYS AS AFFECTED BY 
EXPOSURE TO LONDON ATMOSPHERE, AND 
A NOTE ON THEIR MICROSTRUCTURE.* 

BY ERNEST WILSON. 


The physical properties of certain light aluminium alloys 
have formed the subject of communications, and, as 
stated therein, a specimen of each alloy was placed on the 
roof of King’s College, London, in order to investigate the 
effect of exposure to London atmosphere. The specimens 
are in the form of wire 0126in. (5 2mm.) diameter, and 
were placed on the roof on June 11, 1901. They have 
been taken down in July of each of the years 1902 5 4, and 
their electrical resistance measured. The results are set 
forth in Table A. 

It was shown that during the first two years’ exposure 
the series of copper-aluminium alloys (Nos. 16, 4, 13, 14, 
15) diminished conductivity to a greater extent the greater 
the percentage of copper. It will be seen that this process 
has progressed still further, but the yearly variation is not 
now so great as during the first year. This last. year's 
exposure still confirms the conclusion previously arrived at, 
that copper alone should not be used in fairly large quan- 
tities when alloyed with aluminium to be exposed to 
London atmosphere. Of the nickel-copper-iron-aluminium 
alloys (Nos. 20, 21) the former (No. 29) has changed 


* Paper read at the British Association, 1904. 

і See Journal Institution of Electrics] Engineers, 1902, Part 154, 
vol. xxxi.; British Association Reports, 1901, 1902, 1903; the Hec- 
trician, vol. xlviii., pp. 587, 389, vol. xlix., р. 868, and vol. li., 
р. 898 ; also Journal Society of Arts, Dec. 15, 1901. 
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comparatively little, and it is richer in nickel; the latter 
(No. 21) is richer in iron and shows а gradually increased 
rate of deterioration. Each of these alloys has а com- 
paratively high tensile stren The nickel - copper- 
aluminium alloy (No. 22), which showed such remarkably 
increased tensile strength as compared with good com- 
mercial aluminium, has now (like No. 21) considerably 
diminished total conductivity. On the other hand, the | 
manganese-copper-aluminium alloys (Nos. 10, 9, 23) have 

red comparatively small diminution in conductivity, 
and No. 25 has a comparatively high breaking load. | 
The iron-copper-aluminium alloy (No. 24) has also shown | 
little change in conductivity during the three yeare’ 
exposure, and its breaking load is considersbly higher | 
than that of good commercial aluminium. The alloys 
(Nos. 17 and 20) have also suffered small diminution in 
electrical conduetivity. 

It was thought that an examination of the structure of 
these alloys by aid of micro-photography might throw 
some light upon the great differenoe whieh exists between 
aome of their physical properties. Alloy No. 22 has a 
breaking load of 45,900lb. per square inch, as compared 
with about 28, 000lb. per square inch for ordinary drawn 
commercial aluminium. After grinding and etching with 
various solutions, practically no structure could | 
discovered under a ification of 800 diameters. | 
Considering the remarkable crystalline structure exhibited | 
by ordinary commercial aluminium near the surface of an | 
ingot when allowed to solidify at an ordinary rate, the 
want of structure in these alloys may be attributed to the 
ыен of drawing down. The inference is that the great 

ifference which exists between their tensile strengths 
and other qualities is probably not due to variation in 
structure. 

I am indebted to the council of the Royal Society for a | 
portion of the Government grant, which has enabled me to 
carry out these experiments in micro-photography, and I 
wish to acknowledge the help I have received from Mr. 
R. E. Shawoross, 


the insulators, the substitution o£ hard drawn eopper cable 
in the place of the usual solid conductor for the transmission 
line, and the unusual length of the spans. While not exactly 


original, the desiga ie probably unique in point of extent. 


Cross-section of 60,000-volt Insulator and Metal Pin. 


The conductors are 19strand, hard-drawn copper cables 


about zin. in diameter, equivalent in carrying capacity to 
No. 2 B. & S.G. wire, and weighing 1,540lb. per mile. This 
y 


type of conductor was fi decided upen after much 


POWER TRANSMISSION IN MEXICO. Ee * 


— X 
Some p are given in the Electrical World of Ва 
New York of the 100-mile 60,000-volt transmission line of aR x 


the Guanojuato power plant, which has been installed to 


supply energy for the mining and other industries of that | 
city. American ingenuity and capital are responsible for | \, 
the undertaking. e generating station is situated at the | S 
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little Indian village of E! Platanal, near the city of Zamora, 
and for some 30 miles the line passes over rough moun- 
tainous territory, us it also does in approaching Guanajuato, 
but tbe intervening tract. of about 60 miles consists of open 
country. The transmission apparatus is of a somewhat 
novel character, its distinctive features comprising the 
employment of metal pins, oross-arms, and special galvanised 
stool towers. instead of strong ordinary poles for supporting 


study and many tests, because of its high conduetivity, 
flexibility, and mechanical strength, the wires composing 
it having a tensile strength of over 55,000lb. per square 
inch. The cable was made and shipped in lengths of about 
two miles. The joints were made with special copper tube 
connectors 12in. long, and elliptical in cross-section. 

two ends to be joined were passed through the connector 
in opposite directions, and three complete twists were given 
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by means of special wrenches. No soldering was done. 
The cables are placed in grooves on top of the insulators, 
78in. apart, at the points of an equilateral triangle, and 
are tied in with No. 14 soft copper wire, it being considered 
that the small wire wrap about several times would 
make an easy tie, and not be apt to damage the small hard- 
drawn strands of the cable. Diagrams showing the proper 
sag to be allowed at various temperatures and for spans up 
to 1,320ft. were prepared, based on a maximum strain of 
20,000lb. per square inch in the coldest weather and with 
the most severe wind. 

The towers are special 40ft., four-post, galvanised steel 
structures, weighing about 1, 500lb., made of 3in. by 3in. 
by Yin. angles, braced and stayed with smaller angles and 

в. Each post terminates in an anchor, consisting of а 
piece of angle iron 30in. long secured at right angles. One 
of these towers is shown in the accompanying diagram. 

The advantages of long spans, with consequent reduction 
in number of supports and of insulators required, were во 
obvious that it was at once decided to adopt that type of 
construction. After careful study and many calculations 
and estimates, the 40ft. towers spaced 12 to the mile were 
determined upon. The towers are spaced 440ft. apart, 
12 per mile, except near Guanajuato, where the nature of 
the ground necessitated the use of a few 60ft. towers and 
spans up to 1,520ft. in length. 

The No. 9 B.B. double galvanised iron wires for a tele- 
hone circuit are fastened on the transmission towers 10ft. 
elow the copper power cables. They are tied to regular 

glass insulators placed on 12in. painted oak brackets bolted 
to tower legs. The telephone wires are transposed one 
complete revolution every four towers; the power cables 
are not transposed.  High-resistance instruments are used, 
and the telephone service is quite satisfactory. The climatic 
conditions for high-voltage transmission are usually good, 
and during the dry season, when the water is lowest, and 
when all the losses should be kept at a minimum, the 
atmospheric conditions are very favourable. 

We reproduce diagrams illustrating a cross-section of 
the 60,000-volt insulator and main pin and an elevation of 
eross-arm and pipe. The enterprise presented several local 
difficulties, but the task of harnessing the rapid and 
boisterous Duero was completed in about a twelvemonth, 
which is accounted distinotly & record for an undertaking 
of such magnitude in Mexico. 


ELECTRICITY AND GRAIN ELEVATORS. 
BY G. Т. 


The new grain elevator which has just been erected at 
Leith Docks demonstrates the great benefit to the owner 
by the adoption of motors. There are so many appliances 
to control in s narrow space that steam- engines would be 
impossible unless much more room was afforded in the 
designer’s plans. As this is the first grain elevator to be 


built in Scotland, and as the likelihood is that others may | 


follow, a description of the motive power will be of interest. 
The elevator tower is built of steel, and rises to a height 
of 78ft. The outside leg is that which lifts the grain from 
the ship’s hold. It is lowered and raised by a balanced 
girder worked by a 5-hp. motor. This girder is 84ft. 
long, and the combined weight of the outside elevator 
leg, girder, and balancing material is 60 tons. Yet it is 
handled with ease by one man in the conning tower, 
who has an electric switch at his hand, and can 
move about the 74ft. leg with its endless band of small 
buckets by a touch of the hand, without requiring to take 
his eyes off the ship’s hold. He can swing the leg a 
distance of 27ft. from the quay wall, can lower the bottom 
to a depth of 31ft. below quay level, and can raise it until 
it is 44ft. above the quay level. The movements are noise- 
less, and the motor is on one of the platforms inside the 
narrow tcwer, and is reversible, with the drum alongside 
on which is coiled the wire rope. 

A 50-h.p. motor is used for driving the endless band of 
buckets which scoop up the grain in the ship’s hold and 
carry it to the top of the leg, whence it is shot down a 
tube to a receptacle at the bottom of the tower. Another 


motor, one of 40 h.p., is then turned on to move another 
endless band of buckets, which lift the grain to the top of 
the tower inside. There is also a 25-h.p. motor installed 
for operating the trimming gear in the ship's hold. That 
ear consists of four large shovels, which draw the grain 
rom the far depths of the hold to the place where the 
buckets in the elevator leg are working. Smoothness and 
rapidity are the essentials in the working of these buckets, 
and they travel at the rate of 500ft. per minute. 

There ie а fifth motor in operation in connection with the 
elevator. This is used for driving the broad rubber band 
conveyor which carries the grain from the elevator tower 
to the warehouse. The distance is over 600ft., and there- 
fore the pull on a 1,200ft. endless band of rubber weighing 
(without any grain) nearly two tons is considerable. The 
motor in this case is the most powerful, and is of 60 h.p. 
Tbe current is obtained from the Leith Docks authorities, 
and the elevator is lighted by both arc and incandescent 
light. For the smaller elevator, which has been erected at 
some distance from the ship elevator, and is to be used 
for discharging lighters, there are also five small motors 
installed. | | 
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New Grain Elevator at the Leith Docks. 


In the warehouse, which is а great structure of brick 
with bins like a honeycomb for receiving the grain, there 
are no fewer than 16 motors—vix., four of 40 h. p, one of 
15 hp. and 11 small motors each working up to 5 h. p. 
The large ones are necessary for driving the elevators which 
lift the grain to the top of the bins in the warehouse. 
These run at 640 revolutions per minute, giving a speed of 
600ft. per minute; while the smallest motors are for the 
conductor belts, and run at 960 revolutions per minute. 
A motor works a swing lift capable of carrying 10cwt. 

There are thus no fewer than 26 electric motors in posi- 
tion in connection witb this new system of discharging grain 
at Leith. From first to last the grain is handled by motor 
power, and in the warehouse it travels along the whole 
length of the building, top or bottom, and can be sacked at 
the rate of 4,000 sacks per hour. The feature of the elec- 
tric power installation is the skilfal manner in which the 
space has been utilised and the wonderful ease in working. 
Messrs. Spencer and Co., Limited, of Melksham, fitted u 
the elevators; and Messrs. James Milne and Son, Limited, 
Kdinburgh, supplied all the machinery in the warehouse. 
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THE BRITISH ASSOCIATION. 


Address to the Mathematical and Physical Section. 


BY PROF. HORACE LAMB, LLD, DSC, ЕК8, PRESIDENT 
OF THE SECTION. 


The losses sustained by mathematical science in the past 
twelvemonth have perhaps not been so numerous as in some 
ears, but they include at least one name of world-wide 
mport. Those of us who were students of mathematics 30 
or 40 years ago will recall the delight which we felt in 
reading the geometrical treatises of George Salmon, and 
the brilliant contrast which they exhibited with most of 
the current text-books of that time. It was from him that 
many of us first learned that a great mathematical theory 
does not consist of a series of detached propositions care- 
fally labelled and arranged like specimens on the shelves 
of a museum, but that it forms an organic whole, instinct 
with life, and with unlimited possibilities of future develop 
ment. As systematic expositions of the actual state of the 
science, in which enthusiasm for what is new is tempered 
by a due respect for what is old, and in which new and old 
are brought into harmonious relation with each other, these 
treatises stand almost unrivalled. Whether in the originals, 
or in the gnise of translations, they are accounted as classics 
in every university of the world. So far as British univer- 
sities are concerned, they have formed the starting point 
of a whole series of works conceived in a similar spirit, 
though naturally not always crowned by the same success. 
The necessity for this kind of work grows, indeed, continu- 
ally; the modern fragmentary fashion of original publica- 
tion and the numerous channels through which it takes 
place make it difficult for anyone to become initiated into 
а new scientific theory unless he takes it up at the very 
beginning and follows it diligently throughout ite course, 
backwards and forwards, over rough ground and smooth. 
The classical style of memoir, after the manner of Lagrange, 
or Poisson, or Gauss, complete in itself and deliberately 
composed like a work of art, is continually becoming rarer. 
It is, therefore, more and more essential that from time 
someone should come forward to sort out and arrange 
the accumulated material, rejecting what has proved 
unimportant, and welding the rest into a connected 
system. There is perhaps a tendency to assume that such 
work is of secondary importance, and can be safely left to 
subordinate hands. But in reality it makes severe demands 
оп even the highest powers; and when these have been 
available the resalt has often done more for the progress of 
science than the composition of a dozen monographs on 
isolated points. For proof one need only point to the 
treatises of Salmon himself, or recall (in another field) the 
debt which we owe to such books as the “Treatise on 
Natural Philosophy” and the “Theory of Sound,” whose 
authors are happily with us. | 
A modest but most valuable worker has passed away in 
the person of Prof. Allman. His treatise on thé history of 
Greek geometry, full of learning and sound mathematical 
perception, is written with great simplicity and an entire 
absence of pedantry or dogmatism. It ranks, I believe, 
with the best that has been done in the subject. It is to 
be regretted that, as an historian, he leaves so few successors 
among British mathematicians. We have amongst us, as a 
result of our system of university education, many men of 
trained mathematical faculty and of a scholarly turn of 
mind, with much of the n linguistic equipment, 
who feel, however, no special vocation for the details of 
recent mathematical research. Might not some of (ів 
ability be turned to a field, by no means exhausted, where 
the severity of mathematical truth is tempered by the 
haman interest attaching to the lives, the vicissitudes, and 
even the passions and the strife of its devotees, who through 
many errors and perplexities have contrived to keep alive 
and trim the sacred flame, and to hand it on burning ever 
clearer and brighter 
Of the various subjects which fall within the scope of 
this section there is no difficulty in naming that which 
at the present time excites the widest interest. The 
phenomena of radioactivity, ionisation of gases, and во on, 
are not only startling and sensational in themselves, they 


have suggested most wonderful and far-reaching specula- 
tions, and, whatever be the future of these таваа 
theories, they are bound in апу ease deeply to influence our 
views on fundamental points of chemistry and physics. No 
reference to this subject would, I think, be satisfactory 
without a word of homage to the unsurpassed patience and 
skill in the devising of new experimental methods to meet 
new and subtle conditions which i& has evoked. It will be 
felt лз а matter of legitimate pride by many present that 
the University of Cambridge has been so conspicuously 
associated with this work. It would, therefore, have been 
natural and appropriate that this chair should have been 
oocupied, this year above others, by one who could have 
given us a survey of the facts as they at present stand, and 
of their bearing, во far as can be discerned, on other and 
older branches of physics. Whether from the experimental 
or from the more theoretical and philosophical standpoint, 
there would have been no difficulty in finding exponente 
of unrivalled authority. But it has been otherwise ordered, 
and you and I must make the best of it. If the subject 
cannot be further dealt with for the moment, we have the 
satisfaction of knowing that it will, in due course, engage 
the attention of the section, and that we may look forward 
to interesting and stimulating discussions, in which we trust 
the many distinguished foreign physicists who honour us by 
their presence will take an active part. 

It is, I believe, not an unknown thing for your president 
to look up the records of previous meetings in search of 
inspiration, and possibly of an example. I have myself not 

to look very far, for I found that when the British 
Association last met in Cambridge, in the year 1862, this 
section was presided over by Stokes, and, moreover, that the 
address which he gave was probably the shortest ever made 
on such an occasion, for it occupies only half a page of the 
report, and took, I should say, some three or four minutes 
to deliver. It would be to the advantage of the business 
of the meeting, and to my own great relief, if I had the 
courage to follow so attractive a precedent ; but I fear that 
the tradition which has since established itself is too strong 
for me to break without presumption. I will turn, there- 
fore, in the first instance, to a theme which, I think, 
naturally presenta iteelf—viz., a consideration of the place 
occupied by Stokes in the development of mathematical 
physics. It is not proposed to attempt an examination or 
appreciation of his own individual achievemente ; this has 
lately been done by more than one hand, and in the most 
authoritative manner. But it is part of the greatness of 
the man that his work can be reviewed from more than 
one standpoint. What I specially wish to direct attention 
to on this occasion is the historical or evolutionary relation 
in which he stands to predecessors and followers in the 
above field. 

The early years of Stokes's life were the closing years of 
a mighty generation of mathematicians and mathematical 
physicists. When he came to manhood, Lagrange, Laplace, 
Poisson, Fourier, Fresnel, Ampére, had but recently passed 
away. Cauchy alone of this race of giants was still alive 
and productive. It is upon these men that we must look 
as the immediate intellectual ancestors of Stokes, for, 
although Gauss and F. Neumann were alive and flourishing, 
the interaction of German and English science was at that 
time not very great. It is noteworthy, however, that the 
development of the modern German school of ma i 
physics, represented by Helmholtz and Kirchhoff in linear 
succession to Neumann, ran in many respects closely 
parallel to the work of Stokes and his followers. 

When the foundations of analytical dynamics had been 
laid by Euler and d’Alembert, the first important applica- 
tion was naturally to the problema of gravitational 
astronomy. This formed, of course, the chief work of 
Laplace, Lagrange, and others. Afterwards came the 
theoretical study of саа. conduction of heat, statical 
electricity, and magnetism. The investigations in elasticit 
were undertaken mainly in relation to physical optics, with 
the hope of finding a material medium capable of conveying 
transverse vibrations, and of accounting also for the various 
phenomena of reflection, refraction, and double refraction. 
It has often been pointed out, as characteristic of the French 
school referred to, that their physical speculations were largely 
influenced by ideas transferred from astronomy—as, for 
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instance, in the conception of a solid body as made up of 
discrete particles acting on one another at a distance with 
forces in the lines joining them, which formed the basis of 
most of their work on elasticity and optics. The difficulty of 
carrying out these ideas in a logical manner were enormous, 
and the strict course of mathematical deduction had to be 
replaced by more or less precarious assumptions. The 
detailed study of the geometry of a continuous deformable 
medium which was instituted by Cauchy, was a first step 
towards liberating the theory from arbitrary and unnecessary 
hypothesis ; but it was reserved for Green, the immediate 
predecessor of Stokes among English mathematicians, to 
carry out this process completely and independently, with 
the help of Lagrange’s general dvnamical methods, which 
here found their first application to questions of physics 
outside the ordinary dynamics of rigid bodies and fluids. 
The modern school of English physicists, since the time 
of Green and Stokes, have consistently endeavoured to 
make out, in any given class of phenomena, how 
much can be recognised as a manifestation of general 
dynamical principles, independent of the particular 
mechanism which may be at work. One of the 
most striking examples of this was the identification by 
Maxwell of the laws of electromagnetism with the 
dynamical equations of Lagrange. It would, however, 
be going too far to claim this tendency as the exclusive 
characteristic of English physicists. For example, the 
elastic investigations of Green and Stokes have their 
parallel in the independent though later work of Kirchhoff ; 
and the beautiful theory of dynamical systems with latent 
motion which we owe to Lord Kelvin stands in a very 
similar relation to the work of Helmholtz and Hertz. 

But perhaps the most important and characteristic 
feature in the mathematical work of the later school is its 
increasing relation to and association with experiment. 
In the days when the chief applications of mathematics 
were to the problems of gravitational astronomy, the 
mathematician might well take his materials at second 
hand; and in some respecta the division of labour was, 
and still may be, of advantage: The same: thing holds in 
а measure of the problems of ordinary dynamics, where 
some practical оте of the subject-matter is within the 
reach of everyone. But when we pass to the more 
recondite phenomena of physical optics, acoustics, and 
electricity, it hardly needs the demonstrations which have 
involuntarily been given to show that the theoretical treat- 
ment must tend to degenerate into the pursuit of mere 
academic subtleties unless it is constantly vivified by direct 
contact with reality. Stokes, at all events, with little 
guidance or encouragement from his immediate environ- 
ment, made himself from the first practically acquainted 
with the subjects he treated. Generations of Cambridge 
students recall the enthusiasm which characterised his 
experimental demonstrations in optics. These appealed to 
us all, but some of us, I am afraid, under the influence of 
the academic ideas of the time, thought it a little unneces- 
вагу to show practically that the height of the lecture-room 
could Le measured by the barometer, or to verify the 
calculated period of oscillation of water in a tank by 
actually timing the waves with the help of the image of a 
candle-flame reflected at the surface. 

The practical charaeter of the mathematical work of 
Stokes and his followers is shown especially in the constant 
effort to reduce the solution of a physical problem toa 
quantitative form. A conspicuous instance is furnished by 
the labour and skill which he devoted from this point of 
view to the theory of the Bessel’s function, which presents 
itself so frequently in important questions of optics, elec- 
tricity, and acoustics, but is so refractory to ordinary 
methods of treatment. It is now generally accepted that 
an analytical solution of a physical question, however 
elegant it may be made to appear by means of а judicious 
notation, is not complete so long as the results are given 
merely in terms of functions defined by infinite series or 
definite integrals, and cannot be exhibited in a numerical 
or graphical form. This view did not originate, of course, 
with Stokes; it is clearly indicated, for instance, in the 
works of Fourier and Poinsot, but no previous writer 
had, I think, acted upon it so consistently and thoroughly. 

We have had so many striking examples of the fruitful- 


= 


ness of the combination of great mathematical and experi- 
mental powers that the question may well be raised, 
whether there is any longer & reason for maintaining in 
our minds a distinction between mathematical and ү, 
mental physics, or at all events whether these should be 
looked upon as separate provinces which may conveniently 
be assigned to different sets of labourers. It may be held 
that the highest physical research will demand in the 
future the puesession of both kinds of faculty. We must 
be careful, however, how we erect barriers which would 
exclude a Lagrange on the one side ога Faraday on the 
other. There are many mansions in the palace of physical 
science, and work for various types of mind. A zealous, 
or over-zealous, mathematician might indeed make out 
something of a case if he were to contend that, after all, 
the greateat work of such men as Stokes, Kirchhoff, and 
Maxwell was mathematical rather than experimental in 
its complexion. An argument which asks us to leave 
out of account euch things as the investigation of 
fluorescence, the discovery of spectrum analysis, and 
the measurement of the viscosity of gases, may seem 
audacious; but a survey of the collected works of 
these writers will show how much, of the very highest 
quality and import would remain. However this may be, 
the essential point, which cannot, I think, be contested, is 
this, that if these men had been condemned and restricted 
to a mere book knowledge of the subjects which they have 
treated with such marvellous analytical ability, the very 
soul of their work would have been taken away. I have 
ventured to dwell upon this point because, although I am 
myaelf disposed to plead for the continued recognition of 
mathematical physics as a fairly separate field, I feel strongly 
that the traditional kind of education given to our pro- 
fessed mathematical students does not tend to its most 
effectual cultivation. This education is apt to be one-sided, 
and too much divorced from the study of tangible things, 
Even the studen$ whose tastes lie mainly in the direction 
of pure mathematies would profit, I think, by a wider 
scientific training. A long list of instances might be given 
to show that the most fruitful ideas in pure mathematios 
have been suggested by the study of physical problems. 
In the words of Fourier, who did во much to fulfil his own 
saying, 'L'étude approfondie de la nature est la source la 
plus féconde dea découvertes mathématiques. Non-seule- 
ment cette étude, en offrant aux recherches un but déter- 
miné, a l'avantage d'exclure les questions vagues et les 
calculs sans issue; elle est encore un moyen assuré de 
former l'analyse elle-méme, et d'en découvrir les éléments 
qu'il nous importe le plus de connaitre, et que cette science 
doit toujours conserver: ces éléments fondamentaux sont 
ceux qui se reproduisent dans tous les effets naturels." 

Another characteristic of the applied mathematies of the 
past century is that it was, on the whole, the age of linear 
equations. The analytical armoury fashioned by Lagrange, 
Poisson, Fourier, and others, though subject, of course, to 
continual improvement and development, has served the 
turn of a long line of successors. The predominance of 
linear equations, in most of the physical subjects referred 
to, resta on the fact that the changes are treated as 
infinitely small. The electric theory of light forms at. 
present an exception, but even here the linear character 
of the fundamental electrical relations is itself remarkable, 
and possibly significant. The theory of small oscillations, 
in particular, runs as a thread through a great part of the 
literature of the period in question. It has suggested 
many important analytical results, and it still gives the. 
best and simplest intuitive foundation for а whole class of 
theorems which are otherwise hard to comprehend in their 
various relations, such as Fourier's theorem, Laplace's 
expansion, Bessel’s functions, and the like. Moreover, the 
interest of the subject, whether mathematical or physical, 
is not yet exhausted ; many important problems in optics 
and acoustics, for example, still await solution. The general 
theory has, in comparatively recent times, received an 
unexpected extension (to the case of latent motions ") at 
the hands of Lord Kelvin; and Lord Rayleigh, by his 
continual additions to it, shows that, in his view, it is still 
incomplete. 

When the restriction to infinitely small motions is aban- 
doned, the problems become, of course, much more arduous} 
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The whole theory, for instance, of the normal modes of 
vibration which is so important in acoustics, and even in 
music disappears. The researches hitherto made in this 
direction have, moreover, encountered difficulties of a less 
patent character. It is conceivable that the modern 
analytical methods which have been developed in astronomy 
may have an application to these questions. It would 
appear that there is an opening here for the mathematician ; 
at all events, the numerical or graphical solution of any one 
of the various problems that could be suggested would be 
of the highest interest. One problem of the kind is already 
classical—the theory of steep water-waves discussed by 
Stokes; but even here the point of view has perhaps been 
rather artificially restricted. The question proposed by 
him, the determination of the possible form of waves of 
permanent type, like the problem of periodic orbits in 
astronomy, is very interesting mathematically, and forms a 
natural starting point for investigation; but it does not 
exhaust what is most important for us to know in the 
matter. Observation may suggest the existence of such 
waves as a fact; but no reason has been given, so far as I 
know, why free water-waves should tend to assume a form 
consistent with permanence, or be influenced in their 
progress by considerations of geometrical simplicity. 

I have tried to indicate the kind of continuity of subject- 
matter, method, and spirit which ruos through the work 
of the whole school of mathematical physicists, of which 
Stokes may be taken as the representative. It is no less 
interesting, I think, to examine the points of contrast with 
more recent tendencies. These relate not so much to 
subject-matter and method as to the general mental 
attitude towards the problems of Nature. Mathematical 
and physical science have become markedly introspective. 
The investigators of the classical school, as it may perhaps 
be styled, were animated by a simple and vigorous faith; 
they sought as а matter of course for a mechanical explana- 
tion of phenomena, and had no misgivings as to the 
trustiness of the analytical weapons which they wielded. 
But now the physicist and the mathematician alike 
are in trouble about their souls. We have dis- 
cussions on the principles of mechanics, on the founda. 
tions of geometry, on the logic of the most rudi- 
mentary arithmetical processes, as well as of the more 
artificial operations of the calculus. These discussions are 
legitimate and inevitable, and have led to some results 
which are now widely accepted. Although they were 
carried on to a great extent independently, the questions 
involved will, I think, be found to be ultimately very 
соо connected. Their common nexus is, ponents to be 
traced in the physiological ideas of which Helmholtz was 
the most conspicuous exponent. To many minds such 
discussions are repellent, in that they seem to venture on 
the uncertain ground of philosophy. But, as а matter of 
fact, the current views on these subjects bave been arrived 
at by men who have goue to work in their own way, often 
in entire ignorance of what philosophers have thought on 
such subjects. It may be maintained chiefly, indeed, that 
the mathematician or the physicist, as such, has no 
special concern with philosophy, any more than the 
engineer or the geographer. Nor, although this is a 
matter for their own judgment, would it appear that 
philosophers have very much to gain by a special study 
of the methods of mathematical or physical reasoning, 
since the problems with which they are concerned are 
presented to them in a much less artificial form in the 
circumstances of ordinary life. As regards the present 
topic I would put the matter in this way: that between 
mathematics and physics on the one hand and philosophy 
on the other there lies an undefined borderland, and that 
the mathematician has been engaged in setting things in 
order, as he is entitled to do, on his own side of the 
boundary. 

Adopting this point of view, it would be of interest to 
trace in detail the relationships of the three currents of 
speculation which have been referred to. At one time, 
indeed, I was tempted to take this as the subject of my 
address; but, although I still think the enterprise a 
possible one, I have been forced to recognise that it 
demands a better equipment than I can pretend to. I сап 
only venture to put before you some of my tangled 
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thoughts on the matter, trusting that some future occupant 
of this chair may be induced to take up the question and 
treat it in a more illuminating manner. 

If we look back for a moment to the views currently 
entertained not so very long ago by mathematicians and 
physicists, we shall find, I think, that the prevalent con- 
ception of the world was that it was constructed on some 
sort of absolute geometrical plan, and that the changes in 
it proceeded according to precise laws; that, although the 
principles of mechanics might be imperfectly etated in our 
text-books, at all events such principles existed, and were 
ascertainable, and, when properly formulated, would possess 
the definiteness and precision which were held to charac- 
terise, say, the postulates of Euclid. Some writers have 
maintained, indeed, that the principles in queation were 
finally laid down by Newton, and have occasionally used 
language which suggests that any fuller understanding of 
them зв а mere matter of interpretation of the text. 
But, as Hertz has remarked, most of the great writers on 
dynamics betray, involuntarily, a certain malaise when 
explaining the principles, and hurry over this part of their 
task as quickly as is consistent with dignity. They are 
not really at their ease until, having established their 
equations somehow, they can proceed to build securely 
on these. This has led some people to the view that the 
laws of Nature are merely a system of differential equa- 
tions. It may be remarked in passing that this is very much 
the position in which we actually stand in some of the more 
recent theories of electricity. As regards dynamics, when 
once the critical movement had set in, it was easy to show 
that one presentation after another was logically defective 
and confused, and no satisfactory standpoint was reached 
until it was recognised that in the classical dynamics we do 
not deal immediately with real bodies at all, but with 
certain conventional and highly idealised representations of 
them, which we combine according to arbitrary rules, in the 
hope that if these rules be judiciously framed the varying 
combinations will image to us what is of most interest in 
some of the simpler and more important phenomena. The 
changed point of view is often associated with the publica- 
tion of Kirchhoff’s lectures on mechanics in 1876, where it 
is laid down in the opening sentence that the problem of 
mechanics is to describe the motions which occur in Nature 
completely and in the simplest manner. This statement 
must not be taken too literally ; at all events, a fuller, and 
I think a clearer, account of the province and the method of 
abstract dynamics is given in a review of the second edition 
of Thomson and Tait, which was one of the last things 
penned by Maxwell, in 1879. А "complete description 
of even the simplest natural phenomenon is an obvious 
impossibility ; and, were it possible, it would be uninterest- 
ing ав well as useless, for it would take an incalculable time 
to peruse. Some process of selection and idealisation is 
inevitable if we are to gain any intelligent comprehension 
of events. Thus, in astronomy we replace a planet by a 
so-called material particle — i. e., a mathematical point 
associated with a suitable numerical coefficient, All the 
properties of the body are here ignored except those of 
position and mass, in which alone we are at the moment 
interested. The whole course of physical sciences and 
the language in which its results are expressed have been 
largely determined by the fact that the ideal images of 
geometry were already at hand at its service. The ideal 
representations have the advantage that, unlike the real 
objects, definite and accurate statements can be made about 
them. Thus two lines in a geometrical figure can be pro- 
nounced to be equal or unequal, and the statement is in 
either case absolute. It is no doubt hard to divest oneself 
entirely of the notion conveyed in the Greek phrase, de“ 
б Ge yewperpei, that definite geometrical magnitudes and 
relations are at the back of phenomena. It is recognised, 
indeed, that all our measurements are necessarily to some 
degree uncertain, but this is usually attributed to our own 
limitations and those of our instruments rather than to the 
ultimate vagueness of the entity which it is sought to 
measure. Everyone will grant, however, that the distance 
between two clouds, for instance, is not a definable magni- 
tade ; and the distance of the earth from the sun, and even 
the length of а wave of light, are in precisely the same 
case. The notion in question is à convenient fiction, and 
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is a striking testimony to the ascendancy which Greek 
mathematics have gained over our minds, but I do not 
think that more can be said for it. It is, at any 
rate, not verified by the experience of those who 
actually undertake physical measurements. The more 
refined the means employed, the more vague and elusive 
does the aupposed magnitude become; the judgment 
flickers and wavers, until at last in a sort of despair some 
result is put down, not in the belief that it is exact, but 
with the feeling that it is the best we can make of the 
matter. A practical measurement is, in fact, a classification ; 
we assign a magnitude toa certain category, which may 
be narrowly limited, but which has in any case a certain 
breadth. | 

By a frank process of idealisation a logical system of 
abstract dynamies can doubtless be built up, on the lines 
sketched by Maxwell in the passage referred to. Such 
difficulties as remain are handed over to geometry. But 
we cannot stop in this position; we are constrained to 
examine the nature and the origin of the conceptions of 
geometry itself. By many of us, f imagine, the first sugges- 
tion that these conceptions are to be traced to an empirical 
source was received with something of indignation and 
scorn ; it was an outrage on the science which we had been 
led to look upon as divine. Most of us have, however, 
been forced at length to acquiesce in the view that yeometry, 
like mechanics, is an applied science; that it gives us 
merely an ingenious and convenient symbolic representa- 
tion of the relations of actual bodies; and that, whatever 
may be the a priori forma of intuition, the science as we 
have it could never have been developed except for the 
accident (if I may so term it) that we live in a world in 
which rigid or approximately rigid bodies are conspicuous 
objects. On this view the most refined geometrical 
demonstration can be resolved into a series of imagined 
experiments performed with such bodies, or rather with 
their conventional representations. 

It is to be lamented that one of the most interesting 
chapters in the history of science is a blank: I mean that 
which would have unfolded the rise and growth of our 
system of ideal geometry. The finished edifice is before 
us, but the record of the efforts by which the various 
stones were fitted into their places is hopelessly lost. The 
few fragments of professed history which we possess were 
edited long after the achievement. 

It is commonly reckoned that the firet rude beginnings 
of geometry date from the Egyptians. I am inclined 
to think that in one sense the matter is to be placed 
much further back, and that the dawn of geometric 
ideas is to be traced among the prehistoric races who 
carved rough but thoroughly artistic outlines of animals on 
their weapons. I do not know whether the matter has 
attracted serious speculation, but I have myself been led to 
wonder how men first arrived at the notion of an outline 
drawing. The primitive sketches referred to immediately 
convey to the experienced mind the idea of a reindeer or 
the like; but in reality the representation is purely con- 
ventional, and is expressed in a language which has to be 
learned. For nothing could be more unlike the actual 
reindeer than the few scratches drawn on the surface 
of a bone: and it is, of course, familiar to ourselves 
that it is only after a time, and by an insensible 
process of education, that very young children come 
to understand the meaning of an outline. Whoever 
he was, the man who first projected the world into two 
dimensions, and proceeded to fence off that part of 
it which was reindeer from that which was not, was 
certainly under the influence of a geometrical idea, and 
had his feet in the path which was to culminate in the 
refined idealisations of the Greeks. As to the manner in 
which these latter were developed, the only indication of 
tradition is that some propositions wore arrived at first in 
а more empirical or intuitional, and afterwards in a more 
intellectual way. So long as points had size, lines had 
breadth, and surfaces thickness, there could be no question 
of exact relations between the various elements of a figure, 
any more than is the case with the realities which they 
represent. But the Greek mind loved definiteness, and 
discovered that if we agree to speak of lines as if they had 
no breadth, and во on, exact statements became possible. 


If any one acientific invention can claim pre-eminence over 
all others, I should be inclined myself to erect a monument 
to the inventor of the mathematical point, as the supreme 
type of that process of abstraction which has been a neces- 
sary condition of ecientific work from the very beginning. 

It is possible, however, to uphold the importance of the 
part which abstract geometry has played, and must still 
play, in the evolution of scientific conceptions, without 
committing ourselves to a defence, on all points, of the 
traditional presentment. The consistency and completeness 
of the usual system of definitions, axioms, and postulates 
has often been questioned, and quite recently a more 
thorough-going analysis of the logical elements of the 
subject than has ever before been attempted has been made 
by Hilbert. The matter is a subtle one, and a general 
agreement on euch points is as yet hardly possible. The 
basis for such an agreement may perhaps ultimately be 
found in a more explicit recognition of the empirical source 
of the fundamental conceptions. This would tend, at all 
events, to mitigate the rigour of the demands which are 
sometimes made for logical perfection. 

Even more important in some respects are the questions 
which have arisen in connection with the application of 
geometry to purposes of graphical representation. It is 
not necessary to dwell on the great assistance which this 
method has rendered in such subjects as physics and 
engineering. The pure mathematician, for his part, will 
freely testify to the influence which it has exercised 
in the development of most branches of analysis—tor 
example, we owe to it all the leading ideas of the 
calculus. Modern analysts have discovered, however, that 
geometry may be a snare as well as a guide. In the mere 
act of drawing a curve to represent an analytical function, 
we make unconsciously a host of assumptions which are 
difficult not merely to prove, but even to formulate pre- 
cisely. It is now sought to establish the whole fabric of 
mathematical analysis on a strictly arithmetical basis. To 
those who were trained in an earlier school, the results so 
far are in appearance somewhat forbidding. If the shade 
of one of the great analyste of a century ago could revisit 
the glimpses of the moon, his feelings would, I think, be 
akin to those of the traveller to some medieval town, who 
finds the buildings he came to see obscured by scaffolding, 
and is told that the ancient monuments are all in process 
of repair. It is to be hoped that а good deal of this 
obstruction is only temporary, that most of the scaffolding 
will eventually be cleared away, апа that the edifices 
when they reappear will not be entirely transformed, 
but will still retain something of their historic outlines. It 
would be contrary to the spirit of this address to 
undertake in any way the critical examination and 
revision of principles; we must acknowledge that it tends 
ultimately to simplification, to the clearing up of issues, 
and the reconciliation of apparent contradictions. But it 
would bea misfortune if this process were to absorb too 
large a share of the attention of mathematicians, or were 
allowed to веб too high a standard of logical completeness. 
In this particular matter of the arithmetisation of mathe- 
matics” there is, I think, a danger in these respects. As 
regards the latter point, a traveller who refusesto pass over 
& bridge until he has personally tested the soundness of 
every part of it is not likely to go very far; something 
must be risked, even in mathematics. It is notorious that 
even in this realm of exact thought discovery has often 
been in advance of strict logic, as in the theory of imagi- 
naries, for example, and in the whole province of analysis 
of which Fourier’s theorem is thetype. And it might even 
be claimed that the services which geometry has rendered 
to other sciences have been almost as great in virtue of the 
questions which it implicitly begs as of those which it 
resolves. 

I would venture, with some trepidation, to go one step 
further. Mathematicians love to build on as definite a 
foundation as possible, and from this point of view the 
notion of the integral number, on which (we are told) the 
mathematics of the future are to be based, is very attractive. 
But as an instrument for the study of Nature, is it really 
more fundamental than the geometrical notions which 
it is to supersede? The accounts of primitive peoples 
would seem to show that, in the generality which is a 
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necessary condition for this purpose, it is in no less degree 
artificial and acquired. Moreover, does not the act of 
enumeration, as supplied to actual things, involve the very 
same process of selection and idealisation which we have 
already met with in other cases? Asan illustration, suppose 
s bi to try to count the number of drops of water in a 
cloud.” 

I am not thinking of the mere practical difficulties of 

enumeration, or even of the more pertinent fact that it 
is hard to say where the cloud begins or ends. Waiving 
these points, it is obvious that there must be transitional 
stages between a more or Jess dense group of molecules and 
a drop, and in the case of some of these aggregates it would 
only be by an arbitrary exercise of judgment that they 
would be assigned to one category rather than to the other. 
In whatever form we meet with it the very notion of 
counting involves the highly artificial conception of a 
number of objects which for some purposes are treated as 
absolutely alike, whilst, yet they can be distinguished. 

The net result of the preceding survey is that the systems 
of geometry, of mechanics, and even of arithmetic, on which 
we base our study of Nature, are all contrivances of the 
same general kind : they consist of series of abstractions 
and conventions devised to represent, or rather to symbolise, 
what is moat interesting and most accessible to us in the 
world of phenomena Апа the progress of science consists, 
in а great measure, in the improvement, the development, 
and the simplification of these artificial conceptions, 80 that 
their scope may be wider and the representation more 
complete. The best in this kind are but shadows, but we 
may continually do something to amend them. 

Ая compared with the older view, the function of physical 
science is seen to be much more modest than was at one 
time supposed. We no longer hope by levers and screws 
to pluck out the heart of the mystery of the universe. But 
there are compensations. The conception of the physical 
world as a mechanism, constructed on a rigid mathematical 
plan, whose most intimate details might possibly some day 
be guessed, was, I think, somewhat depressing. We have 
been led to recognise that the formal and mathematical 
element is of our own introduction; that it is merely 
the apparatus by which we map out our knowledge, and 
has no more objective reality than the cireles of latitude 
and longitude оп the sun. A distinguished writer not very 
long ago speculated on the possibility of the scientific mine 
being worked out within no distant period. Recent dis- 
coveries seem to have put back this possibility indefinitely ; 
and the tendency of modern speculation as to the nature of 
scientifio knowledge should be to banish it altogether. The 
world remains a more wonderful place than ever; we may 
be sure that it abounds in riches not yet dreamed of ; and 
although we cannot hope ever to explore its innermost 
recesses, we may be confident that it will supply tasks in 
abundance for the scientific mind for ages to come. 

One significant result of the modern tendency is that we 
no longer with the same obstinacy demand а mechanical 
explanation of the phenomena of light and electricity, 
especially since it has been made clear that if one mechanical 
explanation is possible there will be an infinity of others 
Some minds, indeed, revelling in their new-found freedom, 
have attempted to disestablish ordinary or “ vulgar " matter 
altogether. I may refer to a certain treatise, which by 
some accident does not bear its proper title of Ether and 
ло Matter,” and to the elaborate investigations of Prof. 
Osborne Reynolds, which present the same peculiarity, 
although the basis is different. Speculations of this nature 
have, however, been во recently and (if I may say it) во 
brilliantly dealt with by Prof. Poynting before this section 
that there is little excuse for dwelling further on them 
now. I will only advert to the question whother, as some 
suggest, physical science should definitely abandon the 
attempt to construct mechanical theories in the older sense. 
The question would appear to be very similar to this, 
whether we should abandon the use of graphical methods 
in analysis. In either case we run the risk of introducing 
extraneous elemente, possibly of a misleading character ; 
but the gain in vividness of perception and in suggestive- 
ness is so great that we are not likely altogether to forego 
ae by excess of prudence, in one case more than in the 
other. 
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We have travelled some distance from Stokes and the 
mathematical physics of half a century ago. May I 
add a few observations which might perhaps have claimed 
his sympathy ? They аге in substance anything but new, 
although I do not find them easy to express. We have 
moat of us frankly adopted the empirical attitude in physical 
science; it has justified itself abundantly in the past, and 
has more and more forced itself upon us. We have given 
up the notion of causation, except as a convenient phrase ; 
what were onee called laws of Nature are now simply rules 
by which we сап tell more or less accurately what will be 
the consequence of а given state of tbings. We cannot 
help asking, How is it that such rules are possible? A rule 
is invented in the first instance to sum up in a compact 
form a number of past experiences, but we apply it, with 
little hesitation, and generally with success, to the predic- 
tion of new and sometimes strange ones. Thus the law of 
gravitation indicates the existence of Neptune, and Fresnel’s 
wave-surface gives us the quite unsuspected phenomenon 
of double refraction. Why does Nature make a point of 
honouring our cheques in this manner; or, to put the 
matter in a more dignified form, how comes it that, in the 
words of Schiller,* 


"Ми dem Genius steht die Natur im ewigen Bunde, 
Was der eine verspricht, leistet die andre gewiss 


The question is as old as science, and the modern tendencies 
with which we have been occupied have only added point 
to it. It is plain that physical science has no answer; its 
policy, indeed, has been to retreat from a territory which 
it could not securely occupy. We are told in some quarters 
that it is vain to look for an answer anywhere. But the 
mind of man is not wholly given over to physical science, 
and will not be content for ever to leave the question alone. 
It will persist in its obstinate questionings, and however 
hopeless the attempt to unravel the mystery may be 
deemed, physical science, powerless to assist, has no right 
to condemn it. 

I would like, in conclusion, to read to you a characteristic 
passage from that address of Stokes in 1862 which has 
formed the starting point of this discourse: 

"In this section, more perhaps than in any other, we 
have frequently to deal with subjects of a very abstract 
character, which in many cases can be mastered only by 
patient study, at leisure, of what has been written. The 
question may not unnaturally be asked, If investigations of 
this kind can beat be followed by quiet study in one's own 
room, what is the use of bringing them forward in a 
sectional meeting at all? I believe that good may be done 
by public mention, in а meeting like the present, of even 
somewhat abstract investigations ; but whether good is thus 
done, or the audience merely wearied to no purpose, depends 
upon the judiciousness of the person by whom the investiga- 
tion is brought forward." 

It might be urged that these remarks are as pertinent now 
as they were 40 years ago, but I will leave them on their 
own weighty authority. I will not myself attempt to 
emphasise them, lest some of my hearers should be tempted 
to retort that the warning might well be borne in mind not 
only in the ordinary proceedings of the section, but in the 
composition of a presidential address ! 


The Electrolytic Production of Water-Jackets 
on Automobile Engines.— L Industrie Electriquc describes 
a novel method employed by Messrs. Napier for keeping 
down the over-all dimensions and the weights of their 
engines to a minimum. The water-jackets of these engines 
are made of thin copper deposited in position electro- 
lytieally. The outside of the cylinder is given a coating 
usually of a mixture of wax and plumbago of just the thick- 
ness of the space required for the water to circulate in. 
Those parts of the cylinder to which the water-jacket is to 
adhere are left bare, and the whole cylinder is then put 
into the electrolytic bath, and a uniform coating of the 
required thickness is deposited. The whole is then heated 
to melt out the wax, and the operation is complete. The 
same method should prove serviceable in many other cases. 


* Applied by Herschel to the discovery of Neptune. 
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TRADE NOTICES AND NOVELTIES. 


G.E.C. Specialities. 


The progress sheet issued by the General Electric Company, 
Limited, 71, Queen Viotoria-street, E. C., for August illustrates 
a new type of Stanley measuring instrument, known as the 
** Aperiodic,” which has been desigaed to suit the requirements 
where absolutely dead-beat instruments are a necessity. It is 
claimed that on fluctuating loads readings may be made with 
this instrument with the strictest accuracy. All ammeters and 
voltmeters of the new type are ruby jewelled and calibrated 
throughout their range by direct comparison with standards. 
We also note that another addition has been made to the firm's 
extensive list of ‘‘Freezor” fans. This is a portable fan, 
which is being supplied in two sizes—viz., 12in. and 16ʃn., with 
a current consumption of 55 and 110 watts respectively. А 
form of **Quadrant" tumbler switch is illustrated with a detach- 
able key or lever, and an announcement appears that the com- 
pany are now making oval tube Union conduit, in three 
sizes, both close joint and brazed, prices being given. 


* Vitro" Fuse Boxes. 


We illustrate herewith a new type of fuse box, known as the 
* Vitro," which is being introduced by Messrs. Ward and 
Goldstone, Datton-street, Strangeways, Manchester. *'Vitro " 
fuse boxes are enamelled inside with vitreous glass enamel, 
applied to the iron at an intense heat, and which covers the 
iron with а surface similar to white porcelain, and of equal 
insulating properties to that of china. It is claimed that this 
lining stands heat and compression much better than asbestos, 
which latter is unsatisfactory owing to its retention of damp 
and а tendency to buckle, also that the insulating properties 
of asbestos are very poor compared with vitreous enamelling. 


p == = ~. А ES = ГЕ — 
llle 
"n N * П 
BE ae 
H i Fr i © i > 
T.I (© н R — 
AM HI ПШ Шш Т нр — 
Iul | | 
lg "Wi | 
jui] il "Ww. z | a = 
i 10 M а | m 2 
nt | 3 
H 
ry 


| | | 


Ili MUN Un 


10 


With reference to these claims, it is stated that the enamelling 
will withstand the heat and compression which occurs on a dead 
short-circuit of heavy current on high voltages. 


Miniature Are Lamps. 


The Union Electric Company, Limited, 151, Queen Victoria- 
street, E.C., are issuing а new list of their miniature arc lamps 
to the trade. Attention is called to a few more important 
features of these lamps. They embody all the well-known good 
qualities of the firm's larger arc lamps, the mechanism alone 
being Sarried out on a smaller scale. The working parts, all of 
which are interchangeable, are surrounded by a durable bronze 
metal protecting cover, which maintains its handsome appearance 
even in the most trying atmospheres for a long period. It is 
claimed that these lamps are unique in their long-burning quali- 
ties, 22 hours of burning being obtalned with satisfactory and 
economical working while using small-size carbons. Special 
finishes have been designed to adapt the lamps for many 
classes of interior and exterior illumination. 


Car-Lighting Resistances. 


The A.E.G. English Manufacturing Company, Limited, 4, 
New Compton-street, Charing Cross-road, W.C., have sent us 
some particulars of their car-lighting resistances. In these 
resistances use is made of the high temperature coefficient of 
iron, which makes it possible to keep the current constant 
within a certain range of voltages. They are made for four 
currents : 0:4, 0°8, 1, and 12 amperes. The following example 
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will explain their working. Several trains on the Prussian 
State railways are equipped with the system. A battery of 
50 cells is charged from a dynamo on the locomotive. No 
accumulator switches are employed, the regulating of the 
pressure being done by the car-lighting resistances only, of 
which there is one to every incandescent lamp. The highest 
pressure obtained is 50 x 2'5=75 volta ; the lowest 50 х 1:85 = 55 
volts. The resistances, therefore, have to regulate between 55 
and 75—i.e., 20 volts. They, however, do not regulate from 
0 to 20 volts, but from 10 to 30 volts, or generally, if the 
difference of pressure (in the above case 20 volts) is called x, 


from 7 to xa In the above-mentioned case 45-volt lamps 
have to be used, so that at the lowest (45 ＋ 10 —55 volts) as well as 
at the highest pressure (45--350—75 volts), the resistance 
remains inside its range of regulating capacity. The variation 
of current these car-lighting resistances are subject to does not 
exceed 4 per cent. either way—i.e., a l-ampere 20-volt resist- 
ance will, at 10 volts, not take less than 0:96, and at 50 volte 
not more than 1:04 amperes. For tramways these resistances 
have also been used with great success. In a case like this, 
where the voltage varies from 450 to 550 volts, the resistances 
regalate from 50 to 150 volts. Four incandescent lamps of 
100 volts were therefore used in series. The tramway resist- 
ances are made for 0'4 ampere only. The life of the car- 
lighting resistances is, under normal conditions, several 
thousand hours. They are constructed on similar principles 
to the firm’s Nernst lamp resistances. To avoid mistakes, the 
different size resistances are supplied with different caps. 
Show Card. \ 

The Simplex Steel Conduit Company, Limited, Westinghouse- 
building, Norfolk-street, Strand, W. O., are issuing a flexible 
trade show card illustrating the majority of the fittings supplied 
by them, together with a sample of their tuking, giving an idea 
of the style and finish of the same. This card should prove of 
use to the firm’s customers for reference purposes. 
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STOCKTON-ON-TEES ELECTRICITY ACCOUNTS. 


We give herewith abstracts of the revenue account and 
general balance sheet for the year ended March 31, 1904, 
as issued by the Stockton-on-Tees electricity department. 

REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Generation of eleotrieity. . ẽ . —Ó . 1,851 15 7 
Distribution of electricity... . — 202 9 8 
Building repair e e . . 2 aes 24 10 6 
Rent of site, rates, and taxes . . 378 15 8 
Management expenses, salaries, eto . . .. 2 ~ 64513 6 
Special charges—insurances .................................. = 4222 

5,125 6 1 
Balance carried to net revenue account . 2,009 3 2 
£5,432 8 3 

Cr. Income. £ s. d. 
Balo of err 88 4,487 14 11 
Pubie lampa ME 806 13 4 
Heeren, dva eoe qst QUEE Pa cia 113 5 3 
Fittings accounts. EE ã 2 SR AUS 1711 6 
Guse Ä-.ü 7 58 3 

£5,432 8 3 
BALANCE SHEET. 

Dr. Liabilities. £ s. d. 
Mortgages —Publio Works Loan Commissioners ......... 24,813 4 4 
Sandry mortgagees 4 2.2 . 24,280 0 0 
Floating liabilities—Sundry oreditors . . 1,555 15 4 
Security for payment of electricity accounts ............... 27 10 0 
Mortgage debt extinguished O. . . 5,668 15 8 
Sinking fund accumulations uninvested . 1,321 14 4 

£55,464 19 8 

Cr. Assets. £ s. d. 
Capital expenditure on works, plant, ete. .................. 49,843 1 6 
Engineer—cash in һапа........................................ = 10 0 0 
District fund — loss for yea 9068 10 11 
Rentals account . 1,796 16 8 
Fittings account.. 2 2. “ 411 1 
Stock of stores in hand ........................................ " 411 111 
Treasurer—oash in hand... 4 . „ 2,400 17 7 


£55,464 19 8 
сел == 


APPOINTMENTS VACANT. 


Demonstrator in Engineering, London County Oouncil Padding- 
ton technical institute, Saltram-crescent, W. Salary, £150 per annum, 
Applications by Sept. 14. See advertisement. 

Shift Engineer, Ipswich Corporation electric supply atid tramways 
departments. Salary, $90 per annum. See advertisement, 
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ST. HELENS ELECTRICITY ACCOUNTS. 


The following are abstracts of the revenue account and 
general balance-sheet, with statement of electricity gene- 
rated, sold, etc., presented by Mr. E. M. Hollingsworth, 
Corporation electrical engineer, for the year ended 
March 51, 1904. The capital account shows a total 
expenditure to date of £138,080. | 

REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Generation of electricity... 2 sid si e. 4361 11 10 
Distribution of electricity ........ .—...... rS . 1,461 3 9 
Rents, rates, and taxes . q — ~ 6413 5 
Management expenses—salaries, eto. . кыйнаар 1,542 16 6 
одай оп ава е DIN ONT SEMEN р : E 

inki repayment of loans, eto . 4, 
55 fund debes J 10 12 11 
Su irl eT -.. 114 12 7 
Special charges—insurances, eto . . 51 9 8 
Total expendi ture 4 . 16,683 5 5 
Balance — profit for the year . . — 2,599 14 6 
£19,282 19 11 

Cr. Inoome. £ s.d. 
Sale of current, less discount and bad debts .......... ... 15,957 7 11 
Public lighting............ F N оаа: 190 3 1 
Sale and repair of lamps... . . . . . . 70 8 5 
, . nav aae ian 201 15 4 
Fitting acoont⅝Te . 2 ã e 172 17 11 
Rents receivable (traction). . se. —Ü 2505 8 3 
Hire purchase and free wiring. . e. 8 12 9 
Other items, interest, eto ã 2 62 14 3 
Interest — technical education re purchase of plant. 17 4 7 
Interest, gas account, ditto e seoses wee 103 7 5 

£19,282 19 11 
GENERAL BALANCE SHEET. 

Dr. Liabilities. | £ s.d. 
Capital account—amount received ...................... 2.126, 808 1 11 
Sundry creditors ...... —  — ее эз 1,878 2 7 
Balance at credit of net revenue acoount . . „ 5,176 6 9 
Sinking fund acoount . . . . . . . . 0,577 13 9 
Reserve fund account t. . 85 0 10 
Deposits (oonsumers) . . . . we 589 4 5 
Parr's Bank, Limited (overdraft) ))) esc. 11,921 7 6 
Due to treasurer ....... ——— e А 116 7 
Stock redemption funßd q . . . 1.290 0 6 
Premium on stook ..... ———— "-—— 554 4 5 
Loens repaid from revenue account ........................... 6,705 18 7 
Loans repaid from sinking fand........... ТТ" € 1000 0 0 
Stock redeemetdd 2. 1,080 0 0 

2160, 467 12 11 

Or. Assets. £ s. d. 
Capital account—amount expended on works ............158,080 13 6 
Stores on hand. e omesse 5,205 17 10 
Sandry debtors for current supplied . 5,413 6 4 
Other debtors o — — 4124 5 7 
Bus account.......... нр нан dd 4615 5 
Stock шр hl нана aede ave 2,022 0 6 
Sinking fan 006000 000 000 60 01000000 000000 0000060 оос оовоовооеооов в oe 5,577 18 9 


£160,467 12 11 
STATEMENT or ELECTRICITY GENERATED, Soup, ETC. 


Quantity generated in B. T.U. _.................................... 2,597,237 
Public lampe..................... 41.071 

Quantity told - By contract ..................... 1,481,219 2,093,883 
Private consumers by meter. 659,527 

Quantity lost in batteries ............................... MP 48,254 

Quantity used on works 2 2 95,628 

Total quantity accounted for. . . . 2, 587, 705 

Quantity not accounted four . 4 5 59,472 

Number of public lamps . ã . . . 55 

Total maximum supply demanded (kilowatts) ............... 916 


NEW COMPANIES REGISTERED, 


Elsworth Automobile Company, Limited.—Capital, £10,000. 
Objects : to acquire the business carried on by A. Elsworth a5 Dudley 
Ні and 28, Manningham-lane, both iu Bradford; to adopt an agree- 
ment between A. Elsworth and С. E. Levie; and to carry on the 
business of manufacturers of and dealers in motorcars, motor cycles, 
and motor vehicles and lorries of all kinds. 


Lien Registered. 

Fleetwood and District Electrio Light and Power Syndicate, 
Limited.—A charge, dated Aug. 16, 1904, to secure £500, and farther 
advances про £700 (created under authority of the High Oourt by 
W. Oash, the receiver appointed by the Court), has been registered. 
Property charged: all the company's undertaking and assets (in 

iority to trust deed dated Oct. 1, 1899, and certain subsequent 

bentures created or issued thereunder). Holder; W. О, Johnson, 


32, Hyde Park-gardens, Londop, 


LEGAL INTELLIGENCE. 


CAR OBSTRUCTION. 


Thos, Frederick Hazeldine appeared at Brighton Police Cuit on 
Tuesday on a charge of obstructing a Oorporation tramcar in Dyke- 


road on August Bank Holiday. 
Mr. Hugh Talbot (town clerk) appeared to prosecute, and Mr. J. 
by Mr. H. E. Trangmar, repre- 


Percival Hughes, barrister, instruo 
sented the defendant. | 

The Motorman deposed that just as his саг reached the stopping 

раке opposite the Dyke-road Hotel the chsr-a-bano driven by the 

efendant started, and, crossing the line behind the car, got on the 
track in front and drove up Dyke-0id. When witness restarted 
defendant was abont 12 yards ahead of the tramcar, and witness 
accordingly sounded his gong. Defendant took no notice, however, 
although witness sounded the gong repeatedly, and continued on the 
track in front of the car until the end of the journey, delaying the car 
three minutes. There was no traffic to prevent the defendant pulling 
to the offside and letting the car pass. 

Oross-examined by Mr. Hughes, witness denied that he was behind 
time. He could not say with certainty that the car would have cleared 
the char-a-bano if defendant had pulled to the near side. Unless 
defendant had gone to the offside he was not certain he could have 
cleared him at any point of the route. 

The Conduotor, in giving corroborative evidence, admitted that 
there was a good deal of traffic about. 

Frederick Noel Hudson, assistant surveyor in the tramways 
de ent, produced a plan of the route, showing the trees on each 
side of the road, and gave evidence with the object of showing that 
there was room for defendant to have pulled to one side and let the 
саг psss. 

Defendant deposed that, except at certain points, the trees on the 
nesr side of the road would have stopped him palling to the near side, 
and it was not possible without danger to pull to the off side, owing to 
the traffic. He made his horses travel faster so as not to delay the 
car, and when be came toa place where he could pull in to the near 
side, he stopped and did во; but the car also stepped and so witness 
trove on. Не did not at any ров: wilfally obstract the car. Не had 
orders not to pull to the off side, as it was dangerous, 

The Driver of the mail coach from London to Brighton eaid he had 
driven the char-a-banc in question up the Dyke-road, and found it was 
not safe to do anything but keep going, and that to pull to the off side 
"ота be dangerous, while the trees interfered with pulling to the near 
side. | 

Мт. Hughes, for the defence, contended that there was nothing 
wilful on the part of the defendant, who had a perfect right to use the 
road fairly and reasonably. An important principle was involved, 
which it might be necessary for even a higher court to consider—viz., 
as to whether a tramear had the right to so monopolise the use of the 
road вэ that other vehicles, who had an equal, if not greater, ce-tainly a 
prior use to the road, should get out of the way. 

The Bench retired to consider the case, and, on returning, the 
Chairman ssid the conclusion they had arrived at was that there had 
been an obstruction, and that it was wilful. Defendant would be fined 
10s. and coste, or 14 days in default. 

The Magistrates refused to state a case, as they had decided on the 
facts adduced. 

Mr, Hughes intimated his intention of appealing. 


RECKLESS MOTORMAN. 


At Aberdeen Police Court Robert Quirie was fined 20e. for driving 
ап electric car carelessly and recklessly, whereby it collided with a 
brougham. Accused denied that he was driving recklessly, or exceed- 
ing the normal apeed. He applied the electric brake, but it did not 
take the necessary ¢{fvct, as the wheels skidded on the rails. Then he 
applied the hand brake. All this was dóne before the collision. The 
coachman had deliberately turned the horse when the car was coming, 
and if he had been a little smarter he would have got clear. Ав үп 
was, the brougham was almost clear. 

Oorroborative evidence was given by the conductor and a passenger. 

In summing up, the Procurator-Fisoal ssid the теа fault was 
that the motorman did not apply the brake in time, thinking, prob. 
ably, that the horse and brougham wonld get out of the way. it the 

ng had been sounded previously, there might have been no accident. 

e drivers of the tramway cars should be exceedingly careful for the 
sake of passengers and vehicular traffic. 


COMPANIES’ MEETINGS AND REPORTS. 


YORKSHIRE ELECTRIC POWER. 


The third ordinary half.yearly nw was held at the Hotel 
Metropole, Leeds, on Tuesday. Mr. A. G. Lupton presided over a 
large attendance of shareholders, Particalars of the report were given 
in our last issue, 

In moving the adoption of the report and balance-sheet, the 
Chairman said that since the last half-yearly meeting the directors 
had had а busy and somewhat anxious time. The administration 
expenses during the half-year had been swelled by law charges to the 
amcunt of over £900, and he regretted to say there was still a 
farther amount which would appear in the next balanoe.sheet under 
the same heading. When the Company's Act was drafted, clauses 
were included for the protection of local authorities, so that the 
company could in no case without their consent go into the areas 
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of those authorities who had obtained distributing powers to com- 
pete with them. All the rights and privileges which ought to belong 
to those local authoritios were thus amply protected, but in spite 
of that in several cases during the last session of Parliament local 
authorities had promoted Bills asking to supply electricity outside 
their own areas, and to risk the money of their ratepayers by entering 
into competition with the company. It had been the duty of the 
directors to oppose those Bills, and so to protect the interests of the 
shareholders who had invested the large amount of the capital of the 
Company in laying down plant for that very supply, and he was glad 
to say that the committees of Parlisment before whom the Bills were 
fought had upheld the action of the directors in the most decisive 
manner. The directors hoped that now that the Company was at 
work local authorities would support and make use of the бошрапу 
rather than waste the money of both sides in payments to the legal pro- 
fession for profitless fighting. A more satisfactory side of the half. year's 
work was the progress made with the central supplystation at Thornhill, 
the building being now completed, whilst the plant was being pushed on 
and erected with all speed. He had every confidence that their promise 
of being dise to supply current this year would be carried out. 
He anticipa that when the cheap supply of electric power for 
small industries was thoroughly understood they would see a very 
considerable spread of population in all those industries throughout 
the areas of the local authorities, and one step would be taken to 
relieve the congestion of population in our big cities. The Com- 
pany had already arranged the routes for some 12 miles of cables, and 

ther lines were being considered. The Ohairman added that pay- 
ments on account of contracts had not come on quite so rapidly as 
anticipated, and there was no use in drawing money from the share- 
holders to lie in the bank. So far as he could foretell, the next 
call that would be required would fall due for payment early in 
November, 

Mr. Callender seconded the motion, which was carried nem. con. 

A vote of thanks to the chairman concluded the business. 


CHILIAN ELECTRIC TRAMWAY AND LIGHT. 


The report for 1903 shows, after payment of interest due on loan 
account and other charges, a balance to credit of £1,946. From this 
is deducted the debit balance brought forward from the previous year 
of £324, leaving a net balance to the credit of profit and loss account 
of £1,621 to be carried forward. During the 12 months a net profit 
on the operation of the tramways was made of 512,195dol., from which 
was written off the sum of 179,469dol., being for amortisation of the 
horse account, and sundry incidental expenses in connection with con- 
struction outlay. The net profit for 1902 was 271,058dol. The above 
largo amortisations, being of exceptional character, will not reappear 
in future accounts. The number of passengers carried was 52,427,359, 
an increase of 7,251,442. During 1903 the electric lighting department 
earned a net profit of 179,725dol., against 113,550dol. in 1902. This 
result, although showing an advance on the previous year, still falls 
far short of the expected development of the lighting business, which 
the directors hope yet to realise, the capacity of the plant being far in 
excess of the present consumption. As indicated in last year's report, 
the capital of the Company was increased by the creation of £100,000 
additional 6 per cent. cumulstive preference shares, ranking pari passu 
with the existing preference shares ; £50,000 of the above shares have 
since been issued. 


BURY, ROCHDALE, AND OLDHAM TRAMWAY. 


The report of the Bury, Rochdale, and Oldham Tramway Oom- 
pany, Limited, for the half-year ended Jaly 31 last, to be sub- 
mitted at to-day’s meeting at Manchester, shows a gross profit of 
£2,651. The directors recommend the addition of £1,307 to deben- 
ture interest fund, which, with the sum of £15 balance brought 
forward, enables the резе of £2. 118. 8d. per cent. per annum, 
and leaves £13 to carried forward, and the appropriation of 
£1,344 as dividend for the shareholders, which, with £35 balance 
brought forward, enables the payment of 64 per cent. per annum, 
and leaves £14 to be carried forward. As regards the sale of the 
Company's undertaking, since the issue of the last report an arbitra- 
tion of the whole of the Company's property has taken place, Mr. 
Н. Graham Harris being the referee appointed by the Board of 
Trade. It will be remembered that he awarded the Compiny 
£159,075, exclusive of a sum of £3,600 for sticet improvements, 
which was stil in dispute, but which the authorities have siuce 

eed to psy. Ап arrangement was also come to with the Urban 
Council of Whitefield in regard to the short length of tramway in 
that district, the Council agreeing to pay the sum of £350, making 
а total of £163,025. The directors are unable to вау whether the 
sale will be completed within three months from the publishing of 
the award, but if not, the purchase money will, after the expiration 
of that period, carry interest at the rate of 5 per cent. per annum, 
which iuterest will take the place of the £5,300 now receivable in 
lieu of profits on working. 


PERSONAL. 


Mr. R. H. Wilkinson, late general manager of the Oldham Oorpora- 
tion tramways, has been appointed manager of the Huddersfield tram- 
ways at а salary of £550 per annum. 

e Portsmouth Electric Light Committee have recommended that 
the salary of Mr. W. S. Foale, the superintendent of the Corporation 
electric light station, be increased from £300 to £400 per annum. 

Mr. 7. 4. Bond, chief assistant at the Ilford Urban District Couacil'a 
electricity department, has been appointed by the Heston and Isleworth 
Council as their resident electrical engineer, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Swansea.—The Corporation invite tenders for two negative tram- 
way boosters. Tenders by noon on Sept. 7. See advertisement. 

Lemberg.—The Government Railways require tenders for accumu- 
Mo battery at the central station at the railway station. Tenders by 

pt. 4. 

Pretoria.—The Oommanding Royal Engineer at Army Head 
quarters, Pretoria, is calling for tenders for the eleotrio lighting of 
oantonments. 

Mexico. —The Federal District Railway Company of Mexico require 
tenders for the electrification of six tramway lines in the town. Appli- 
cations are to be made direct. 


Pangbourne.—Tenders are required for lighting the village during 
the coming winter, for the Pangbourne Parish Council. Particulars 
may be obtained of Mr. C. West, jun., clerk. 

The Hague (Holland). —The Council of the Hague require tenders 
for the supply of from 8,000 to 9,000 tons of steel rails, including 
appurtenances, for electric tramways. Tenders by Sept. 22. 

Madrid.—Tenders are required by the Post and Telegraph Depart- 
ment for 70 tons of 4mm. galvanised iron wire, about £16 per ton, and 
70 tons of 2mm. brot ze wire, about £94 per ton, by Sept. 3. 

Madrid.—Tenders are required by the Post and Telegraph Depart- 
ment for 9,000m. telegraph cable of 7 rubber-insulated wires, 2,000m. 
ditto of 28 paper-insulated wires, and 11,000m. cable of 7 steel wires 
by Sept. 6. 

Belmez (Spain).—The Municipality require tenders for electric 
lighting of Belmez Pueblo Nuevo del Terrible, and Pennarroya for 
seven years by Sept. 17. Particulars from the Alcadia Constitutional, 
Belmez, Cordoba, Spain. 

Aberdeen. —The Tramways Committee invite tenders for the supply 
and delivery of 20 top-deck саг.соуегв, Drawings and specifications 
may be had from Mr. J. Alex. Bell, city electrical engineer, Aberdeen. 
Tenders by Sept. 27. See advertisement. 

Wallasey.—The Urban District Council invite tenders for the 
supply and erection of high-tension switchgear (wbich must be of 
British manufacture) for à sub-station. Tenders to Mr. N. W. Cook, 
clerk and solicitor, Publio Offices, Egremont, Cheshire, by Sept. 14. 

London, 8.W.—The London County Council invite tenders for the 
manufacture, delivery, and erection of three electric car traversers at 
certain of the Council's tramway depóts in the South of London. 
Specification. etc., may be obtained at the County Hall, Spring- 
girdens, S. W. "Tenders by 10 a.m. on Oct. 4. 

Londonderry.—The Oorporation invite tenders for the wiring, 
fittings. lamps, connections, etc., for the electric lighting of the Guild- 
hall. Specifications and further particulars may be had on application 
to the Electrical Engineer, Strand-road, Londonderry. Tenders to 
Mr. F. H. Miller, town olerk, before mid-day on Sept. 6. 

Edinburgh.—Tenders wil be received for the supply of 600 tons 
(more or less) of cable ropes, for the Ediuburgh and District Tramways 
Oompany, Limited. Specification yi be obtained of Mr. John E. 
Pitcairn, general manager. 1, South Charlotte-street, Edinburgh, and 
tenders must be lodged with him in accordance with specifieation by 
Sept. 19. 

'Tschatschak (Servia).-—The Electricity Company Owtschar und 
Kablar in this town require two turbines of 750 h. p. each, two gene- 


‘| ratore for three-phase currente, and other plant for the erection of a 


hydro-electric central station. and equipment of lines of distribution 
within 40 miles, by Oct. 2. Specifications, etc., may be obtained from 
the Manager of the Company. 

Swansea.—The Corporation invite tenders for the supply and 
delivery of two negative tramway boosters. General conditions, 
specification, and forms of tender can ba obtained from the borough 
electrical engineer, Mr. C. A. L. Prusmanu, Strand, Swansea, on psy- 
ment of £1. 1s. Tenders to Mr. Jno, Thomas, town clerk, Town 
Hall, Swansea, by noon on Sept. 7. 

Leeds.—The Guardians invite tenders for the wiring installation 
and subway and underground concentric mains for the electri^ lighting 
to the several proposed new hospital blocks and other extensive existing 
buildings at the workhouse, Beckett-street, Leeds. Send names to 
Messrs. Thomas Winn and Sons on or before Sept. 12 when specifica- 
tions and fall particulara will be forwarded. Each application must 
be accompanied by a deposit of £3. да. 

Greenwich.—The London County Council im i'e tenders for the 
manufacture, delivery, and erection at the tramways electricity gene- 
rating station at Greenwich of the following plant: two 24in. centri- 
fugal pumps and motors, one Jin. centrifugal pump and motor, two 
Вір. by Вір. three-throw air-pumps and motors, one Jin. artesian well 
pump, fixed and rotary strainers, etc. Specifications, etc., may be 
obtained at the County Hall, Spring-gardens, S.W. Tenders by 
10 a.m. on Oct. 4. 

West Ham.—The Town Council invite tenders for the supply, 
delivery, and erection of all poles, fittings, wires, and pillars required 
for the electrical equipment of approximately 3 miles 5 furlongs of 
tramway track in the county borough of West Ham. Specification, 
eto., may be obtained from the Borough Electrical Engineer, Electrical 
Works, Canning Town, E., on deposit of a £5 Bank of England note. 
Tenders to Mr. Fred. E. Hilleary, town clerk, Town Hall, Stratford, 
E., by 4 p.m. on Sept. 13. 

London, N.—The Edmonton Urban District Council desire to enter 
into an arrangement with a company for the exercise of their powers 
under their provisional order. They are prepared to consider off-re 
based upon certain alternative arrangements, particulars of whic’ ara 
set out in the form of tender. Particulars aud form of tender may 
be obtained at the office of Mr, William Francis Payne, clerk, Town 
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Hall, Edmonton. Tenders must be addressed to the Olerk, and deli- 
vered by 12 noon on Sept. 27. 
. һа Rochelle (Franoe).—The Chamber of Commerce will shortly 
issue tenders for a crane with a lifting power for 30 tons. The beam, 
or the part which projects over the water or vessel alongside, should 
be long enough to unload from a point about 26fc. біп. from the edge 
of the quay. Tte height of the distal end above the quay should be 
15m. үн: the vertical distance between the edge of the quay 
and that part of the crane directly over it, 8m. (26'4ft.). А loco- 
mobile is preferred, but should the conditions be unfavourable for 
installing such a machine, then a fixed crane would be adopted. 
Barking (Essex).—The Urban District Council invite tenders for 
the construction of light railways as follows : (Contract No. 1 and 1А) 
rails, fishplates, and bolts; (2 and 2A) permanent way construction) ; 
(3 and 34) overhead line equipment; (4 and 4a) underground feeder 
cables, et». Specification may be obtained of Mr. Н. Hargreaves, 
clerk, Public Offices, Barking, Essex, on depositing a cheque for 


£5. be. Applicants to state the contract for which they propose 


tendering. Tenders to Chairman of the Electricity and Tramways 
Oommittee, Council Offices, Barking Town, by 12 noon on Sept. 20. 


Australian Commonwealth.—Tenders will be received at the 
office of the Deputy Postmaster-General, Hobart (Tasmanis) until 
noon on Sept. 30, 1904, for the supply and delivery at the General 
Post Office, Hobart, of one multiple metallic branching switchboard. 
Specifications may be seen at, and tender forms and conditions 
obtained from, the General Post Offices at Hobart, Melbourne, Sydney, 
Adelaide, Brisbane, and Perth. Tenders should be endorsed ‘' Tender 
for Switchboard,” and addressed to the Deputy Postmaster-General 
Hobart. Tenders may be deposited in the tender-box at the General 
Poet Office, Hobart, or, if sent by post, must be prepaid and registered. 
Tenderers must state the name of the country in which the switch- 
board will be manufactured. 

Madrid.—The call for tenders for the service of the electric lighting 
of Pueblo Nueva del Terrible and Penarroya was without result. The 
conditions of tender have therefore been modifi-d in certain respects, 
and a new adjudication is announced te take place on Sept. 18. 
Tenders are also required for the supply of 25,000 porcelain tele- 
graph insulators, No. 1 of the Spanish type. Tenders, which must 

accompanied by a proof that 5 per cent. of the amount has been 


deposited, will be received at the office of the Direction General of 


Posts and Telegraphe, No. 10. Oarretas, 2° Madrid, up to Sept. 16. 
The Gacetas containing the above notices may be seen by persons 
interested on application at the Commercial Intelligence 
the Board of Trade, 73, Basinghall-street, E.O., any day between 
10 a.m. and 5 p.m. (Saturdays, 10 a.m. to 1 p.m.). 


RESULTS OF TENDERS. 


Pontypool.— The tender of the Pontypool Electric Light Company 
has been accepted for one year’s labour connected with the mainten- 
rr Pio the electric installa 


Stoke-upon-Trent.—The Guardians have accepted the tenders of 


Morley Electrical Engineering Company, Leeds, for motors at £147, 
cable at £98. 7s., tubes at 252. 17s.; and Dean and Lowe, Stoke, for 
junction boxes, eto., at £15. 16s. 

Dartford. —The Urban District Council have accepted the tender of 
the Western Electric Oompany, North Woolwich, at £850. 6s, 10d., 
for carrying out an extension of underground and pilot cables drawn 
into existing spareways, and for the laying of private and public 
lighting cables, together with all necessary roadwork, junction 
boxes, eto. 

Wimbledon.—The Urban District Council have received the follow- 
ing tenders for boiler-house extensions, with Bennis stokers : 


Richardsons, Westgarth, and Co., Limited ...... 5,615 24,890 0 0 
Musgrave and Son .............. e 3.615 5,025 10 0 
R. Hornsby and Soioõ/n . ã 2 ẽ . 5,615 5,025 10 0 
К. Le Bas апа Со...........................ә.ә....›.›... 5,615 4,885 0 0 
Babcock and Wiloox ...............................›... 5,654 4870 0 0 
Stirling Compeny (U. S. A.) t . 3.678 4,975 0 0 
Richardeons, Westgarth, and Oo., Limited ...... 4.000 5085 0 0 
Babcock and Wilcox (accepted) ................... . 4,0020 5,069 0 0 
Stirling Company (U. S A.) . .... 4,095 5100 0 0 
ВЕ рв Boiler Oompany (Meldrum stokers)...... 4,100 5,565 0 0 

A. Heating surface in square feet of each boiler. The specification 


called for not less than 4,000 square feet of heating surface, 


BUSINESS NOTES. 


TRACTION. 


Durham.—The Durham Miners’ Association favour an electric 
service by the County Council, 

Tyneside Tramways Co.— A further issue of £40.000 5 per cent. 
mortgage debentures is announced. The subscription list closes on the 
10th inst. 

Newport (Mon.).—The number of passengers carried on the tram- 
ways last week was 126,444, the receipts amounting to £533. 10s. 8d., 
against £473, 58. 4d. last yoar. 

*Yarmouth.—The extension from St. Peter's-road to Queen's- road 
was commenced by the Corporation on Monday, and already con. 
siderable progress has been made with the work. 

Cardiff —The number of passengers carried on the tramways last 
week was 503,099, the receipts being £2,194. 6s. 1d. The receipts for 
the corresponding period last year amounted to 22,055, 5°. 10d. 


ance on the Oorporation lines last Monday. 
commenced running on the company's rails some days previously. 


ranch of 


tion in the market, the amount being 


Newoastle.—The cars of the Tyneside Vies ar шы their appear- 
y e municipal trams 


New York Underground.—The cost of constructing and equip ing 


the Manhattan section, which has been completed, aud is expec 
to be opened in two or three weeks, amounts to something over 


£11,000,000. 
Manchester.—The Corporation have inaugurated a system of pay- 


ment of fares by '' tokens" ia the form of celluloid discs, which can 
be purchased at the rate of 58. and 28. 6d. for packets of 60 14, and 
jd. '' tokens " respectively. 


Pudsey. —There is stated to be a considerable amount of antagonism 


to the proposed municipal electric tramway on the part of tradesmen, 
who contend that it will take their customers to the large adjoining 
towns of Leeds and Bradford. 


King's Norton.—At a public meetiog a resolution calling upon the 
District Council to negotiate with the Birmingham Corporation instead 


of the company for the working of the lines in King’s Norton and 
Northfield was unanimously carried. 


London County Counoil.—The work of widening the roads from 
New Cross by way of Brockley to Forest Hill for the new tramlines 
was begun on Monday, aud а commencement is to be made shortly on 
the line from Camberwell-green to Denmark-hill and Lordship-lane, 


Lianelly.—A special meeting of the Council will be held to-day in 
reference to the electric traction and lighting scheme, when the agree- 
ment with the British Insulated and Helsby Cables, Limited, will be 
discussed, and, it is hoped, an end put to tho long-standing deadlock. 


Devonshire Light Railways.—The Light Railways Commissioners 
have submitted to the Board of Trade for confirmation an order made 
by them authorising the con:traction of light railways in the county 
of Devon from Newton Ferrers to Yealmpton, and trom Kingsbridge 
to Slapton, and to Salcombe, 

Wirral Railway and Electrification. — At the half-yearly 
meeting of the Wirral Railway Oompany held at New Brighton on 
Mondsy, Mr. T. H. Jackson (the chairman) said the directors had not 
lost sight of the possibility of electrical development, but they were 
waiting for further evidence of its efficiency. 

Alsace-Lorraine Electric Railway.—It is reported that a 
Belgian company has obtained a concession, in sccordance with an 
understanding between the French and German Governments, to con- 
struct an clectric railway from Moyeuvre la Grande to Joeuf and 
Homecourt. This will be the first railway connecting Alsace-Lorraine 
with an exclusively Frenoh district. 

Dover.—The annual report of Mr. E. Carden, the Corporation 
elestric tramways manager, records gross receipts of £11,840, against 
working expenses of £6,442. After allowing for interest, sinking fund 
charges, and general expenses, a net profit of £920 remains, The 
mileage totalled 280,901, the service being considerably interfered 
with through alterations to the lines, The energy consumed totalled 
519,415 units. 

Perth.—Trials were made with the pe‘rol cars on Tuesday. the first 
one, it is reported, ruaning smoothly and easily. A second car was 
leas succeesfal in dealing with the incline», though stated to have 
given every satisfaction ou the level sestions, The promoters of the 
system are confident that they cau provide au efficient service for 
£10,000, includiog new rolling sock. The lowest offer for the trolley 
electric system is stated to bave been £43,000. | 


Brighton.—4A report of the general mansger, Mr. T. B. Holliday, 
deprecating the suggestion of a councillor that а portion of the trams 
on all routes should run to the railway, has been approved by the 
Tramways Committee. The manager considers that such an arrange- 
ment would disorganise the tratfic, but adds that when there is an 
extension to the eastern psit of the borough cars could be ran through 
from the eastern terminus to the railway station. \ 


Falkirk. — It was recently reported that the company which in 1901 
obtained parliamentary powers to make and work electric tramways in 
this district, had made arrangements for selling its rights toa member 
of an Edinburgh firm of electrical engineere, who intended promoting 
a limited company to undertake the business. It is now stated that 
this transaction has been challenged by a member of the original com. 
pany as being ultra vires, and that, if an attempt is made to carry it 
out, it will be opposed. 

Burnley. —The tradesmen of Nelson are complaining at the charges 
which the Corporation make for carrying parcels on the tramwaya. 
To send a parcel to Brierfield, a Nelson tradesman has to pay 3d., 
whilst the same pa cel can be sent to Burnley for 2d. No extra labour 
is involved, as the receiving office at Brierfield is in line with the 
regular stopping place at the centre. Rather than submit to the 
anomaly, the tradesmen are sending the parcels on the car by their 
assistants, who can travel the return journey for 2d. 

Sheffield. —It is expected that at the next meeting of the Corpora- 
tion there will be a discussion in reference to the powers for tramway 
construction conferred by the Corporation’s Acts of 1697 and 1900. 
Nea: ly all the routes comprised in the former measure are in use, but 
several included iu the latter have not been undertaken. The Sheffield 
Daily Telegraph has reason to believe that the Tramways Committee 
will recommend the Council to allow the unused powers under the 1897 
Aet to lapse, and to defer the whole question of extensions for three 
years, when the term of the second Act expires.” 

Derby.—A trial trip was made on Tuesday on the Burton-road 
route. The Board of Trade inspeotion of the routes comprised in 
the first contract which have not yet been opened will take place on 
Tuesday next, after which they will be opened for the use of the public. 
The opening of the new tramway offices and waiting-rooms in Victoria- 
street is expected to be almost simultaneous with the opening of the 
remaining routes, The Tramways Committee received on Tuesday а 
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deputation of inhabitants who requested that the Market-place should 
b» adbered to as the terminus for the cars on the Midland Railway 
Station route instead of selectiog Victoria-street for the purpose. Ths 
committee promised that their representations shouid have careful 
consideration, and an early answer will be given. 


Maidstone.—The following particulars were given at last week's. 


meeting of the Council in reference to the progress of the new tramways. 
The number of upits used between July 14 and Aug. 21 (inclusive) was 
9,862, and the numbers carried were 57,64) 4d. passengers, 144 100 
ld. passengers, 14 400 2d., and 19,250 3d. passengers. The total, 
exclusive of season.ticket holders, was 235,390. This worked out at 
an average of 6,726 а day, or 47,082 parsengers a week. The fares 
amounted to £1,130, and the season tickets to £45. le. 6d., while 
there was £25 for advertisements on the tickets. In the first week 
£194. 16e. 3d. was taken, in the second £174. 68., ia the third 
£242. 3s. 7d. (bank holiday week), in the fourth £183. 17s. Id., and 
in the fifth £177. 0з. 3d. Sume of the ap:akers advocated a line in 
the St. Paul's district. 

HulL—The American Consul having reported to the United States 
Department of Commerce and Labour on the excellent results achieved 
by the municipal trams, the subject bas been commented upon by 
several American journals, including the Scranton Tribune, which 
states: The resulcs in Hull are due to limiting capitalisation to 
actual cost of track and equipment, without any inflation for 
franchise values or the enrichment of promoters and speeulators 
working through venal councilmen. They are enhanced by a 
public sentiment for honesty and economy in city adminietra- 
tion. None of these things is yet domioantly present in 
American cities. They m come ia time; if they don't. we shall 
have to shut up shop. ut they are not ia sight. Our over. 
espitalisatiors are the direct result of our civic carelessness and lack 
of assertive honesty, and from it come the high fares and relatively 
inferior service which our public has to put up with in order to 
pay for bribery, поа настае and ekin-game financieriog. We сап 
undoubtedly do as well as Hull when we have the general determina- 
tion, and when we cin extricate ourselves from our entanglements 
through past mistakes ; but this is some distance off.” 

Belfast.—In reference to the prop sed appoiatment of Mr. Andrew 
Nauce as mansger of the Corporation tramways, the Belfast Trades 
and Labour Council passed the following resolution last Saturday by 
26 votes to 11 after a somewhat heated oisoussion: ''That this meet- 
ing hereby calls upon the Corporation to make their appointment of 
tramway mansger after advertisement, selecting the best applicant, 
the appointment to be made on merit, and we strongly protest against 
the attempt now being made to foist Mr. Nance into the posit:on of 
manager, а position which all his previous attitude towards munici- 
palisation of the tramways absolutely unfits him for.” A deputation 
subsequently attended before the Tramways Oommittee requesting 
that no appointment to the managership should be made without 
advertising. The town clerk having submitted replies he had received 
from Birmingham, Leicester, Leeds, Bradford, Manchester, Liverpool, 
and other cities relative to the sala:ies of their tramways managers and 
the conditions attached to the appointment in the different cases, the 
committee discussed the following res lution, which was several times 
amended, and finally carried by 10 votes to 2: That it be a recom- 
mendation to the Corporation to appoint Mr. Andrew Nance as manager 
of the tramways undertaking on the terms contained in his proposal, 
but modified as follows—viz.. that all actions as manager be subject to 
and under the control of the committee, and that the appointment be 
terminated at six months’ notice on either side, and without any right 
to pension, and that an agreement be prepared a:cordingly by the 
town clerk.” 

Heywood.—4A meeting of the Tramways Committee was held on 
Thursday of last week to consider the terms submitted by the Corpora- 
tions of Rochdale and Bury for the construction and working of the 
lines in the borougb. The terms now proposed include the payment 
by Roshdsle and Bury of Hey wood's share of the purchase price of the 
old undertaking, the leasing of the new lines to the two Corporations 
for a period of 30 years, the Heywood Corporation to conatruct their 
own section and maintain it, and the Rochdale and Bury Corporations 
to pay 10 per cent. per annum on the total cost of construction to 
cover maintenance and interest. The difference between these terms 
and those which according to Heywood were originally offered, is that 
the lease is extended from 21 to 30 years, and it is also contended by 
Heywood that in the first proposals the pavement of the track was to 
be granite throughout. The present terms provide for a granite track 
from Heywood Market-place to Orimble-lane on the Rochdale side, and 
from the Market-place to the summit on the Bury side, the remainder 
to be laid with ordivary setts unless Heywood chooses to pay the 
difference in the cost of substituting granite. After diecussing these 
terma the Tramway Oommittee decided to approach the Bury and 
Rochdale Tramways Committees with a view to a j»int conference. 
Just as we go to press we learn that & conference has been held in the 
Council chamber, Hey wood, between representatives of the Tramways 
Oommittees of Heywood, Bury, and Rochdale in reference to the 
farther proposals made by Bury and Rochdale. The questions of the 
term of lease and which authority should supply the electric power 
were discussed. The р ints in dispute were not settled, and а further 
conference will be held. 

Salford. —The annual report of the general manager of the Corpo- 
ration tramways for the year ended March 31 has just been issued. 
The total length of tramways now worked by the Corporation is 
592 miles (single track). The stock of cars on March 31 was 160, 
of which 100 are of the double-deckel single-truck type, and 50 
double-decked bogie care, all the cars having staircases of the 
reversed type. Several experiments having been sncceasfally tried 
during the year with outer deck coverings fitted to the cars, it was 
decided to equip 20 of the single-truck cars with covers of an 
approved type. These care were much appreciated, and an early 


addition to them is contemplated. Oonsiderable maintenance works 
have been carried out during the year. The traffic returns show 
largely increased groes receipts, although a decrease in the earnings 
er car mile has resulted, due to the unfavourable weather. 
e number of passengers for the year was 36,966,405, an 
increase of 8,805,730 as compared with the ‘preceding year. The 
receipts were £53,936. 5s. more last year than in the previous 
year—£198, 422. 78. 6d., against £144,486. 2s. 6d. The year’s work- 
ing resulted in a gross profit of 260 106. 14s. 11d., to which must be 
added the sum of £242, 2s, 9d. for interest on investments, making a 
total available balance of £60,348. 17s. 8d., and this has been dealt 
with as follows: payment to local authorities for running powere, 
atc., £10,903. 43, 5d.; interest and sinking fund charges, £54,005. 
14s. 2d.; contribution in relief of rates, £12,000 ; reserve and renewals 
fand, £3,439. 19s. 1d. The amount now standing to the credit of the 
reserve and renewals fund is £12,202. 10s. 4d. Some fatal accidents 
occurred during the year, besides which there was a large number of 
minor injuries through passengers attempting to board or leave the cars 
whilst in motion. All the cars are provided with lifeguards of the 
gate and cradle type, and on many occasions these have been the means 
of saving lives. 


Live-Rail Dangers.—The following views have been expressed in 
reference to the recent Board of Trade reports. Mr. R. Bell, M.P., 
eeoretary of the Amalgamated Society of Rail way Bervants, in the 
course of an interview, agreed that it might be unnecessary to provide 
boarding for the ‘‘live” rails in certain sections of the line where there 
was little traffic. The platelayers would certainly need less protection 
in that way than any other of the employós on the line. They 
would naturally be beet acquainted with the ''live rail," and would 
be most able to avoid all denger from it. The classes which needed 
most protection are those who were employed in other branches of 
work, such as porters, , drivers, and firemen, who only went 
occasionally on the line. If they were in danger they ought to be 
protected. However difficult it might be to protect the line, it must be 
done where there is danger to the men employed at work other than 
dealing with the repairs of the line itself. A prominent official of the 
Board of Trade remarked to a Daily Chronicle representative : '' You 
must understand that the Board of Trade has no control over the 
method of laying the lines. It is only when an accident occurs that 
cur inspectors can hold an enquiry and make recommendations. I 
must взу thet, as а rule, the Board finds the railway companies very 
ready to fall in with suggestions, and to do all that is possible to 
ensure the safety of the public. Electricity is still a very new 
method of traction, but it has evidently come to stay, and probably 
in a comparatively short time it will be in general use on all 
suburban railways, if not for long-distance traffic. Consequently the 
best methods of guarding ‘ live rails will be carefully considered both 
by the Board and the companies, It is important to notice that of 

ese accidents only one occurred to a railway employé, the other two 
happened to trespassers on the line. Кер are constantly killed ог 
injured on ordinary railways through walking on the line, crossing 
where they ought not, and во on.“ Mr. Н. A. Watson, general fuper- 
intendent of the Tyneside line, stated to a representative of the York. 
shire Post that the North-Eastern Company were earnestly considerivy 
various methods for adequately safeguarding the public against the 
dangers of the live rail. Mr. Ounningham, manager of the Central 
London Railway, remarked that there was but little danger on that 
line, but he welcomed investigation into such dangers, as he was 

onvinced that protection against them would be greatly facilitated 
hereby, | 


LIGHTING AND GENERAL. 


Pittenweem.—The telephone system is being extended by the Post 
Office from Leven to Anstruther. 

Ashford.—The Ashford electric lighting order received the Royal 
assent just before the prorogation. 

Buncrana (Ireland).—At a public meeting resolutions were passed 
in favour of an electric lighting scheme. 

Sales.—Particulars will be found in another column of a sale of 
private electric light plant by Messrs. Brackett aud Sons at Finchley ; 
also of an electrical contractor's business for sale. 

Ravensthorpe.—Terms have been discussed between the Urbau 
District Council and the Yorkshire Electric Power Oompany in regard 
to the supply of energy by the latter in the event of the Council 
obtaining a lighting order. 

Stockton-on-Tees.—The income for the year ending March 31 
amounted to £5,432, against which have to be placed £3,123 for 
working expenditure and £3,278 absorbed by interest and sinking 
fund charges, leaving a deficit of £969. 

Northampton Institute.—Ful| day courses ia the theory and 
practice of the engineering, electrical, and horological engineering 
subjeots will commence on Monday Oct. 5, 1904. The examination 
will take place on Wednesday and Thursday, Sept. 28 and 29. The 
evening technical courses in all branches of electrical and mechanic el 
engineering will commence on Monday, Sept. 29, 1904. Particulars 
appear in another column. 

Hampstead.—The annual report of Мг. G. H. Oottam, the borouch 
electrical engineer, chronicles further records, 575 customers being 
connected during the year, and number of lamps totalling 32,489. 
The income aggregated £58,051, and after payment of all charges а 
surplus of £5,796 remains, out of which £3,212 are to be contributed 
to the local rates, The energy sold consisted of 678,585 units, 
which is an advance upon any previous year. The charges for power 
have been revised with a view to encouraging a day load. Oonsiderable 
additions to the mains were made during the year, and three new 
sub-stations have been erected. The new customers for power include 
the contractors for che Charing Cross and Hampstead Railway. 
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Barnstaple,—The engineer is preparing a report as to the cost of 
lighting High-street with arc lamps. 

Todmorden.—The laying of the electric cable for the Oorporatien 
electric lighting works in course of construction at Millwood has been 


Mile End.—The Guardians will shortly require a dynamo in con- 
nection with the electric lighting of the old school buildings. The 
estimate is £500. 


Chester, —At the expiration of the vacation the question of a refuse 


destructor is to again come before the Town Council ir the shape of a 
report by the city surveyor and the electrical engineer, 

Leeds.—The Corporation Lighting Committee on Tuesday resolved 
that all the tramway routes in the city should be lighted by electric 
aro lamps for a mile from the junction of Briggate and Boar-lane. 

Yorkshire Electric Power Co.—With regard to a note that 
3 in a former iseue, we are informed by this company that 
e ы power will be available from the Thornhill station in December 
ne 

Fire.—With regard to a fire which occurred at the works of Messrs. 
J. G. Statter and Co., Newhall-street, Birmingham, we are informed 
Ша” it was only a small affair, and that the ашады was slight and 
entirely covered by insurance. 

Stourbridge.—The District Council on Monday dismissed the 
Electric Power Committee's recommendation that steps be taken to 
procure a provisional order under the Electric Lighting Acts in regard 
to tbe parishes of Pedmore, Hagley, Clent, and Belbroughton. 


W. T. Henley's Telegraph Works Co.—The directors of W. T. 
Henley's Telegraph Works Company, Limited, have declared an 
interim dividend on the ordinary shares at the rate of 10 per cent. 
per annum, leas income tax, for the half-year ending June 30 last. 


St. Pancras.—The Guardians have decided that the workhouse 
shall be lighted throughout with electric light, and that a sam of 
£550, being a moiety of the estimated cost of wiring, etc., be included 
Dt ig purpose in the next precept for rates made on the Borough 

un 


Tiverton.—From the account of the Local Government Board 
enquiry in our issue of the 26th ult. it appeared as if Mr. J. 8. 
Enright had attended as representative of Messrs. Frank Suter and 
Co., Limited, while as a matter of fact Mr. Euright is the consulting 
октон to the Town Oouncil, and gave technical evidence on their 


Stock Exchange.—The Stock Exchange Committee have ee 
Sept. 7 special settling day for the North Wales Power and Traction 
a eee 84, 100 shares of £5 each, £4 paid, Nos. 1 to 34,000 and 
37,401 to 37,500, and have ordered the Metropolitan District Railway 
Гошрате £500,000 4 per cent. perpetual debeature stcck to be quoted 
in the official list in lieu of the scrip now quoted. 

Keighley Association of Engineers. About 20 members of 
the Keighley Association of Engineers last week visited the works of 
Sir William Gray and Oo., Limited, shipbuilders and engineers, West 
Hartlepool, where a great expenditure is now being made in installing 
electric driving to replace the original steam power plant. These 
works employ about 1,200 men, and 2,000 are engaged in the shipyards. 

Stockport.—The Guardians have decided with regard to installing 
the electric light in the infirmary buildings to advertise for com- 
рон schemes, with reports and estimates of cost, of an electric 

ighting installation both with Guardians’ own plant and with Oor- 


poration supply. The schemes sent in are to be submitted to an 


assessor. A premium will be awarded to the one highest in order of 
merit. 
Llanwrtyd Wells.—It is proposed to form a company to generate 


electricity for the pnrpose of lighting the village, and also for traction 
purposes to convey visitors to and from the village to the Wells, а 
distance of about half. a-mile. It is thought that there is sufficient 
water to drive à dynamo to зе the necessary power. The 
capia of the company will be about £2,000, divided into £10 

Hammersmith.—The Guardians have received from Messrs. R. 
Way and Oo. an estimate for supplying two electric lifts to the 
new infirmary at Wormwood Scrubbs—viz., two lifts at £380 each, 
£760 ; two enclosures at £55 each, £110—total, £870; £11 extra 
per lift to be charged if wiring below the balusters is required. The 
acceptance has been left with the Building Oommittee and the 
architect. | 

Southwark.—At the last meeting of the Guardians a specification 
for installing incandescent governed lights to the wards and corridors 
and other suitable places in the infirmary was considered. The cost 
of installing incandescent light is £400, and it was suggested that the 
Board might consider the advisability of having electric light in the 
infirmary. After the initial cost of the installation a aaving would 
be effected of £250 or £300 a year. The matter was referred to 
.committee. 

Wellingborough.—In consequence of & report on the proposed 
agreements with the Electric Power Distribution Company, Limited, 
апа the County of Northampton Electric Power and Traction Oom- 
pany, Limited, respectively, the surveyor has been instracted to prepare 
plans and estimates at once with a view to applying to the Local 
Government Board for a loan for the purpose of providing the 
machinery necessary for enabling the Oouncil to generate its own 
electrical energy. 

Angus Electric Light and Power Co.—The shareholders, in 
special meeting, have decided to alter the name of the company to 
the North of Scotland Electric Light and Power Company, Limited, 
to increase the ordinary share capital to £100,000, and to issue 
£25,000 of debenture stock. This step has been taken in view of 
arrangements being made for taking over the provisional order for 


supplying electricity in Inverness, and for extensions to the supply of 
Montrose and Brechin. 

Radoliffe,—The ceremony of switching on the electric light in the 
market hall, which is the first public building to be lighted by current 
from the electricity station, was performed on the 19th ult. by Mr. 
J. Н. Lund, chairman of the Electricity Committee. The market has 
been fitted up with 20 clusters of lamps, five lamps each, of 25 0. p., in 
each claster, a wonderful improvement in the lighting. The installa- 
tion has been put in by Mr. Wm. Brierley, of Ohurch-street. 

Hackney.—The Guardians have decided that tho Electrical 
Standardising Institute, of Charing Oross-road, be engaged as clerk of 
the works to supervise the work to be executed by Messrs. Wm. Wallace 
and Oo., Limited, iu connection with a system of electric fire-alarm 
bells at the workhouse, infirmary, and children’s homes, at ап inclusive 
fee of 5 per cent. on the value of the work executed. The institute 
will test all fittings and wire, and supervise and pass all work, visiting 
the site daily for the purpoee. 

Colliery Contracts. —Messrs. Graham, Morton, and Oo., Limited, 
Leeds, report the follow ing contracts: (1) Doncaster Corporation gas- 
works, for the supply of a coal elevating and conveying plant for 
unloading the barges and distributing the load to the stores; (2) а 
large plant on this system for Н.М, Government at the Royal Gun- 
powder Factory, Waltham Abbey; and (3) a contract for the supply 
and erection of a la- рэ complete coal-acreening plant for the Wheldale 
Colliery Company, Limited, Oastleford. 

An American Earl's Court.—We have receivel from the Edison 
Electric Iduminating Company, cf Brooklyn, N. V., a copy of the 
August number of their monthiy publication, ''The Brooklyn Edison,” 
which is interesting in view of the exceptional illumination features 
described therein, relating to Coney Island. Enormous sums have 
recently been spent on this pleasure resort, and the lavish yet most 
artistically arranged us» of the incandescent electric lamp is one of the 
foremost factors of its sucsess. The illustrations iu the booklet givi 
details of the electric lighting of Dreamland and Lina Park fully bear 
out the enthusiastic reports we have seen anent this place lately. 

Whitehaven. —The Harbour Commissioners have agreed to the last 
proposal of the Town Council in regard to the harbour lighting con- 
tract —viz , that the price for electric energy be 34d. for lighting and 
Ad. for motor Tower; that the Town Council provide aud maintain 
all the means of lighting of an agreed scheme; that the Town Council 
pay £12. 10s. a year, half the premium on a policy insuring the 


harbour against poesible accident owing to failure of light from any 


cause, and that the Harbour Commissioners agree to psy a minimum 
of £350 a year for their energy, whether they consume to that value 
or not, the £359 t» merge in the charge per unit if a greater value be 
o»nsume]. 

Barking.—The accounts of the District Council's were rire 
ment, of which Mr. A. Hugh Seabrook, A. M. I. E. E., A. M. I. Mech. E., 
is the engineer and manager, sgain show а surplus. The cost of gene- 
rating was £2,493, while £4,103 was received for current at rates from 
141. to 44d. per unit, £2,443 for publio lighting. The gross receipts 
were £6,619, and the gross expenditure £4,019, leaving £2,900 to 
be carried to net revenue account. The interest on mortgage debt 
amounted to £1,371, and the instalmente of money borrowed to 
£1,487. About 10 per cent. of the amount borrowed has been repaid. 
The following statement is appended : quantity generated in Board of 
Trade units, 664,246; quantity sold—publie lighting (estimated), 
214 268; private/lighting and power, 251,810 ; traction, 41,656—total 
sold, 487, 754; quantity used on works, 125,087; quantity used in 
distribution, 51,425 ; maximum demand on feeders, 575 kw. ; 


Barnsley.— Au enquiry will be held to-day into the Council’s 
application for sauction to borrow £6,868 for electric lighting. At the 
last meeting of the Council the Electricity and Lighting Committee 
recommended tl'&t incandescent electric lamps be supplied at tho 
works for cash, at cost price, to anyone desiring them. A view being 
expressed that the proposal savoured somewhat of municipal trading, 
and that it was not desirable that the Corporation should enter into 
competition with local tradesmen, the Mayor said the reason they had 
decided to adopt that course was that there were а large number of 
inferior lamps being sold in the borough, and justice was not done to 
the Corporation's works, which were blamed for the inequality of the 
energy they were sending out. They had been blamed for the elec- 
tricity being more expensive when they knew they were not to blame, 
but an inferior type of lamp was. They had adopted che step in justice 
to themselves and for the credit of the light. The minute was agreed to, 


Maidstone.—The Electricity Committee reported at the last meeting 
of the Urban District Council that they had prosecuted a person for 
stealing electricity, with the result that the defendant was fined 40s, 
or a month's imprisonment. They recommended that the salary of Mr, 
S.unders be increased from £2 to £2. 53. per week, and that the 
Finance Committee be requested to take the necessary steps to raise 
another £6,000 for extension of plant, mains, etc. The recommenda- 
tions were adopted. The profits for the year ending March 31 last 
(the second year of working) have bean enough to clear off the charges 
for the year for interest and repayment of principal, but there is a 
deficiency of £1,275, owing to the way in which repayment of principal 
has to be made. If three years’ grace had been allowed the town 
would only actually have lost £716 on the first year's working, and on 
the second year would have made, after the payment of interest, a 
clear profit of £899, in all equal to a dividend of 5 percent. They 
have made a gross profit on the year of £2,508, and there has been a 
considerable increase all round, the revenue for the past year showing 
an increase of £1,257 on that of the previous year, while the extra 
total works costa has only been £220. In the year 1902 the cost 
averaged nearly 24d. per unit, but in 1903 it averaged less than 13d. 
Over 20 per cent. of the output was now wo ata for power, and 
the increase in the number of units generated amounted to over 
50 per cent. 
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Aberdeen,—The electric light accounts for the year from July 31, 
1903, to July 31, 1904, have just been issued in proof, as prepared for 
submission to the Town Council by Mr. P. M. Oran, C. A., the gas 
treasurer, and certified by Mr. James Milne. C.A., the auditor. The 
Aberdeen Daily Journal says: We find that with regard to loan 
capital, the total amount authorised by the Secretary of State to be 
borrowed is £250,000, but the Oorporation is still within that 
amount, as there remains a balance of £12,964. Under the heading 
of capital account, we find that the amount of expenditure on build- 
ings, machinery, mains and services, less depreciation, and adding 
expenditure for the year to July 31, 1904, is 2520,74 The revenue 
account shows the total revenue to be £38,209, as compared with 
£30,556 for the previous year, while the expenditure amounts to 
£17,155, leaving a balance of £21,073 to be carried to net revenue 
account. The principal item of revenue is £24,594 derived from the 
sale of electric ourrent, the sum of £2,782 being got for publio light- 
ing. The cost to the Oorporation for taxation is £9,517. On the 
expenditure side the largest item is that of fuel, which oost 
£6,251 ; taxes swallow up £2,370; main and service repairs 
absorb £1,824; wages at generating station, £1,821; and repairs 
on plant, £1,204; repairs on meters, and depreciation, £672. 
For oil, waste, water, and engine-room stores the figure paid 
is £465; repairs on buildings, £352; management, £289; pro- 

rtion of engimeers' salary, £458; general establishment charges, 

1; special services, £362; and abatements, £227, The amount 
of reserve fund at July 31, 1904, was £13,196. From a statement of 
the amount of electricity generated, etc., it appears that the demand 
for the current continues largely to increase. Por 1904 the quantity 
generated in Board of Trade units was 4,158,141, ав compared with 
2,987,487 in 1903. In the latter year the quantity used in the public 
lamps was 1,086,506, and for 1904 it is 1,698,514, For electric trac- 
tion the quantity used was 1,698 314, as compared with 1,085,906 last 
year. e quantity of electricity served out to private customers as 
ganged by meter was 1,581,909, as compared with 1,274,790 for 1908. 
n the works the total quantity of electricity used was 524,164, as 
compared with 160,004 in the previous year. The total quantity 
accounted for is 3,863,190, and not accounted for, 294,951, the loss 
being 7°09 per cent., the lowest percentage since the inauguration of 
the works in 1894. The number of public lamps in the city is 187 aro 
lampe, the same as last year. The A e of electricity per Board of 
e unit is 6d. and 24d., 6d. and 2d., 5d. and Id., 24d. and 1:641. 
Deducting depreciation, the total expenditure on land and buildings, 
machinery, accumulators, mains and services, electrical instruments, 
etc., amounts to £220,742,” 


COLONIAL NOTES. 


India.— With regard to the electric installation at the general 

offices, E.I.R., Indian Engineering says that the sanction of the 
Government of India has been granted to putting the work in hand 
without delay. Some 100 additional fans and 200 additional lights 
wil be provided. The installation will cost about Rs. 60, 000. In 
their new contract with the Bombay Telephone Company, the Bombay 
Municipality have, in view of the introduction of electric traction on 
the Bombay tramways, stipulated that whenever necessary the com- 
pany shall lay their wires underground. The company has very 
readily assented to this reasonable proviso, intended as much for their 
own convenience as for the protection of the public, and have already 
pulled down the overhead wires in the crowded streets opposite the 
Crawford Market and subatituted underground wirea. 
. Auckland (N.Z.).—Mr. Goodman has reported on a scheme for 
installing an electrio lighting and power service for the city. Не 
estimates the expenditure at £74,000, and the yearly profits obtaiu- 
able at £6,000. He says the only possible motive power was steam, 
the water power from the Waitakerei being insufficient and the 
Waikato too far away. The question will be fully discussed at an 
early special meeting of the City Council. 


PROVISIONAL PATENTS, 1904. 


AvucvusT 22. 

Improvements in electric block systems for railways. 
Frederick Ohadwick Robinson, Fife House, Kingston-on- 
Thames. (Date appliea for under Patents Act, 1901, 
Aug. 22, 1903, being date of application in United States.) 

| (Complete specification. ) 

18162. Improvements in aro lamps. Joseph Devonport Finney 

Andrews, 2, Park- a venue, East Sheen, London. 

18163. Improvements in arc lamps. Joseph Devonport Finney 
Andrews, 2, Park-avenue, East Sheen, London. 

18178. Improvements in vapour electric apparatus. Edgar 
Alfred Carolan, 83, Oannon-street, London. (The General 
Electric Oompany, United States.) 

18174. Improvements in speed-changing mechanism. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (The General Electric Compary, United 
States.) 

18181. Improvements in telegraph transmitters. Willis Joseph 
Roussel and Alphonse King, 18, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

18185. Improvements in means for oontrolling electric power 
distributing systems. Joseph Louis Routin, 18, Buck- 
ingham-street, Strand, London. (Complete specification.) 

48199. Improvements in and relating to controllers for 
electric circuits, Charles Cornfield Garrard, 18, South- 
ampton-buildings, Chanoery-lane, London. 


18141. 


Pd 


18201. Improvements in eleotrio motor oentrol systems. The 
British Thomson-Houston Company, Limited, 85, Caunon- 
street, London. (The General Electric Company, United 
States.) | 

16202. Improvements in electric motor oontrol The British 
Thomson-Houston Company, Limited, 85, Cannon- street, 
London. (The General Electric Company, United States.) 

18203. Improvements in electric motor control systems. The 
British Thomson-Houston Company, Limited, 85, Cannon- 
street, London. (The General Electric Company, United 
States.) 

18904. Improvements in transformers, especially adapted for 
use om electric vehicles. The British Thomson-Houston 
Company, Limited, 83, Oannon-atreet, London. (The 
General Electric Company, United States.) 


AUGUST 23. 

Improvements for effecting telephonic intercommunica- 
tion. John Young, 21, Gloucester-walk, Campden-hill, 
Kensington, London. 

Improvements in electrieal switches, Julius Peschek, 
5, Budge-row, London. : 

18252. Improvements in automatic electric telegraphic trans- 
mitters. Oster Henn, 21, G'o:kengierserws], Hamburg, 
Germany. (Complete specification.) 

Improvements relating to the el running of 
dynamo machines. The Honourable Obarles Algernon 
Parsons aad George Gerald Stoney, 18, Southampton- 
buildings, Chancery-lane, London. 

Improvements in magneto-electric machines, Frederick 
Richard Simms, 4, South-street, Finsbury, London. 

Improvements in controllers for electrically-operated 
са and the like. William Harding Scott, 47, 
Lincoln’s-inn-fields, London. | 


AvGUSsT 24. 

18306. Improvements in apparatus for electric advertising, 
Joseph Culshaw, 64, Barton-arcade, Manchester. 

18316. Improvements in electrical measuring instruments. 
Kenelm Edgcumbe and Edgar Іваас Everett, 151, Great 
Saffron-hill, London. 

18317. Improvements in eleotrieal switohes. Johu Alexander 
Kennedy McGregor and Harry Wren, 6, Co J orition-street, 
Birmingham. 

18323. A system of electric lighting for railway trains. 
Henri Pieper and Gustave L’Hoest, 24, Temple-row, 
Birmingham. (Oomplete specification. ) 

18349. Improvements in electric incandescent lamps. James 
Wiley Phelps, 46, Lincoln’s-inn-fields, London. (Complete 
specification.) 

18343. Improvements in electric incandescent lamps, con' 
nections and switch mechanism therefor, William 
Joshua Phelps, 46, Lincoln's-inn-fielde, London. (Complete 
specification. ) 

18356. Improvements in  eleotrolysers. Friedrich Ludwig 

Bartelt, 6, Bream’s-buildings, Chancery-lane, London. 

18358. Improvements in electrio measuring instruments. The 
British Thomson-Houston Company, Limited, 85, Oannon- 
street, London. (The General Filectric Company, United 
States.) 

18359. Improvements in incandescent electric lamp sockets. 
The British Thomson Houston Company, Limited, 88, 
Capnnon-street, London. (The General Electric Company, 
United States.) 

18361. Improvements in resistances for electrical apparatus, 
The British Thomson - Houston Company, Limited, 83, 
C.annon-street, London. (The General Electric Company, 
United States.) 

18369. Improvements in trolleys for electric cars. George 
Raeburn Robson, 37, Chancery-lane, London. 

18378. Improvements in and relating to combined electric 
switches and fuses. Benjamin Shuttleworth Hornby, 
322, High Holborn, London. : 

18383. An improved indicating device for electrical fire- 
alarms. Reinhold  Hcenicke, 18, Buckingham- street, 
Strand, London, (Complete specification). 

Aucusr 25. 

18403. An improved electrolytic process and apparatus 
therefor, Olinton Paul Townsend, Olun House, Surrey- 
street, Strand, London. (Complete specification.) 

18429. Improvements in selective telephone call mechanism, 
Henry Ivins Hawxhurst, 18, Buckingham-street, Strand, 
London. (Complete specification.) 

Improvements relating to the charging of accumulators 
or secondary batteries. Robert Shaw McLaren, 7, 
Southampton- buildings, Chancery-lane, London. 

Improvements in vapour electric apparatus. Edgar 
Alfred Oarolan, 83, Cannon.street, London. (The General 
Electric Company, United States.) 

Improvements in or relating to vapour electrico lampe, 
Edgar Alfred Carolan, 83, Cannon. street, London. (The 
General Electric Company, United States.) 

18448. Improvements in vapour electric apparatus. Edgar 

Alfred Oarolan, 85. Cannon-street, London. (The General 
Electric Company, United States.) ES 


18208. 


18225. 


18255. 


18280. 


18293. 


18439. 
18446. 


18447. 
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Avast 26, { COMPANIES STOCK AND SHARE LIST. 
18464. An improvement in electrio trolley heads, with wire- Amount 
finding apparatus attached. John Thomas Oherry and Name. paid, I price 
Edward Henry Clive, 2, Bedford-park, Plymouth. Commerelal : апа Industrial.— | Seer £ ы 
18469. Improvements in trolleys for electric tramways and | Alliance Eleccri cent. Cum. Prel., Nos. 1-10, * UE 
railways. John Ernest Bentley, 51, Deanegate-arcade, М к? Try ёре е Shares 800 5 às i $ 
Manchester. б! per cent, Cum. Pret, 1 8 55. „ TA ti 
CONG Hortgage Debenturees — : 
18496, An improved switch for electric cirouits. James George | Britiah Thomson Houston tgage Deben 41 per karet ist Mort. Deb. 
arquhar, 55, Ohancery-lane, London. Nö oi сета нао MN 00 .. 101-103 
18499, Improved system of cable connections with electrified | British Westinghouse Mies. and Mann. © Der ом Preni: à 
railways. John xoi Wood, William Stirling Wood, — —. 4 per cent. Mortgage Debenture Bock 105i 100 .. px 
` and James Robert W 4, Stanley-street West, North Brush Electrical Engin ‚ Ordinary, Nos, 1-106,731 .. 2 .. 4-1 
А у: 
Shields, — Non. Cum., 6 cent, Prell. еа. 100 - orn 
18501. Improvements in primary batteries. George Wallace — be ж ero bl rer eR RR ре кш 
and Wallace J. L. Sandy, 132, Coldharbour.lane, London. | Callend s Dabio, Debentures .-.--.--c+--sccccccessscee 100 .. 101-105 
18589. Improvements connected with oein-freed gas, electric, ы oe 1 2 5 
or other meters. Frederick John Beaumont, 173, Fleet - Crompton and Lt J 8 5 142 
street, London. —— § ture. . оен еее нене 100 .. 90-96 
18538, Improvements in wireless signalling systems. George | "dion and Swan an bab, “ae А? Bare T 01 101, CV 
tie Dymond, 6, Lord-street, Liverpool. (Geselischaft tiic — 5 per cont поша FC 100 — ae 
r CONG. Deb. Stock, Re oo Ы 
Disktkes Teleprephle m. b. H., Germany.) (Complete | wi. ber cmt ction, Limited, Nos. i to 118,100 ........ 2 — LH 
— — 7 per cent. Cumulative Pre... 8 ow 4-84 
5 кош Тын ам ара ое S 
18546. Improvements in olectrio incandescent lamps, whereby | Zerran Bens 5 
two er more lampe are governed by one central | Cees pects Company (1800), б Neck Com. Fret. iD 888 
connecting cap or the like. Max Byng and William | W. T. Henley's Telegraph Works, Ordinary .............. 6 .. 11-12 
James Orawshaw, 71, Queen Victoria-street, London. —€— Me Ө Deben 8 eee eee 100 = 107411 
18561. Improvements in live rail protection for eleotrio | India Rub or. Gutta T ane and lelegraph Works ...... 10 — 184-184 
railways James  Linkleter, Tyneside Works, Tyne- A per cent. Debentu res. 100 . 100-105 
mouth. d Parker, Thos., ‚Мше, Оку. оооововооевае за оооосоао оо n — 0 
18592. 5 in electric railways. Edgar о Telegraph per слао; M ance on „ 9 . . . 100 . 101104 
rolan, nnon- street, London. (The General Electric 
Company, United States.) muablectrle Lighting and S "i айт, 300. 1 . 4- 
18594. Improvements in galvanic batteries. Lothar Fiedler | , ——— ^t ооп. Deb. Stk. Certa., d Con .. 100 „ 103-107 
and Frederic Julius Gerard, 22, Southampton-buildings, Poem рег oo Dui Era i. i - 10 — purs 
Ohancery-lane, London. 6 per cent. Cum. Seco à Pret. 16007. 22.800 - 20 - 1010 
Brom er omiy (Көп t) yon aa Power Со. ‚ Àj per cent. ~ 
COMPLETE SPECIFICATIONS ACCEPTED. А дарр надад VV 100 ha 100-103 
То be published Sept. 15, 1904. ——— 7 per cent. . o 6 „ 104-103 
1903 Salcuta S ectric 25001 W. 00 P „Ordinary, Nos. 1-40, O00 6 та 
11895. Electric telegraphy, Muirhead. Cambridge Electrio supply t бошралу, Ld. 210 Ord. .... B 2 124-136 
11898а. Electric telegraphy. Muirhead. (Date applied for under Charing Gross an Vn a Hou 10,00 cent, Guar Deb. Stock 100 — 14305 
Patents Rule 9, May 23, 1903.) —— 4} per cent. Gum’ Se ee ee 6 .. 9i 
11921. Electric welding of turbine blades. De Ferranti, = ity Undertaking,” ра M ты, АЮ 0 = о 
17851. Electric railways. Westinghouse. Chelsea Electricity 8арр!у.............................. 5 - 7 
15318. Electric incandescent lamp. Wallace. uoa ie ee ae 
18354. Electromagnetic rail brakes. Wilde. ——— 6 per cent. Cumulative пч ee NT . 10 n 1114 
19694, Electric lamps of the character known as vapour | — Door cant. 2nd Det. Bik. Pi Prov. Certa. [ ali pd.) . 110 — 10210 
lamps or vapour arc lamps. Bastian and Salisbury. County of don Electric Supply, Ordinary . eun = 1-84 
19657. Working of points and plough guides on electric or | . $ Per cant, Cum. Pre ^ Prob. Caria A] аш т ША 
cable 5 or railways. Stewart. 1 Electricity Corporation, Ordinary, 1-50, 000. 1 um 6-64 
20645. Aro lamps. Up n, Elliott, and Pratt. —— per cent. Cum. Prein . æ 
; t. First Mort. Deb. . 10 — 101 
22497. Electrical switch. Makin. Risotto тено Tract Oo. e ben , Ld. ,6 p. c. Om. Pf. ,1-50,000 i E — 14 
per cen nature STOCK, кеа ...........,... as 
93634. Terminals for stranded eleotrieal and other wires. Fe E s Supply, Led О re Block, ＋—— с MA 
$2951. Welding by  eleotricity and apparatus therefor. | Havana Eloctrielty, Limited, 1- 15.00 00000 . . 10 = 91104 
аши Вето Ваа аи Оаа Ä 
24626. Plates for secondary batteries. Thompson. (Pflüger | Le of "18 L . 
Accumulatoren- Werke Aotien- Gesellschaft.) zi NC Dam, Prat 1.180.000. жыны * I So 31/16 
27736. Electrical means for starting prime movers for electric Kensington & Enighiabridge Hioc. Li. Li., ога, 1-0 M. Е 9 е 
generators. Johnson. (Elektrioitäts Aktien- Gesellschaft e and tebridge and Not Hill ........ 100 — 102-105 
vorm. W. Lahmeyer und Oo.) Kidderminster and ес. Lighting and „Pref. 10 . 9-10 
1904. London сеси Ordinary „ каан акша жөлө ә 3 14 
5663. Annunoiators for electric bells and the like, Henning. | ——- 4 per cent, lst Mortgage Debentare Stock, Red... 100 Tera 
$012. Line selectors of intercommunication telephone appa- | Metropolitan ©тотму............. Debenture Sto > . 
ratus. Walloch. (Date applied for under International K par bent. M а ortgage De den are: Re. казу 1:10 — 96-99 
Convention, Sept. 25, 1903.) Midland Electric Power Т" Ld., 44 p c. lat Mort, Deb.. 100 — 95.96 
£905. Section insulators for overhead trolley wires. Siemens | “°"°ММе-аров True e . s s A 100105 
Bros. and Co., Limited, Simpson, and Wheat. Notting Bill Electric o Lighting 3% ĩ авот а 0 І 14-15 
9307. Alternating-current meters en Ferrariss principle. | (1х1; Ordinary, 1.96 ana Hon, 1-500 eg.) .. 1 a "mr 
Morek. Hor per cdi Deboüture fen ... .. .. ., 10 — 6.100 
12187, Telephone and telegraph systems. Ritter. Boyal Electrical Com of Montres] 4 per cent. First 
12691. Apparatus for the simultaneous transmission of | sil Mortgage 1 ly, Lid. Ord., 1-12,000... ar > * 
5 and TL ADAM or other currents over сте cent. Debenture Stock .................... 100 . 88 
same line. chi. | | | | | SOME London, UTQIDAFy .. . „ . ооо ооо оо оооо оо os = 
13487, Brake and means for suspension for overhead — ny 2 C 5 143 
чете 3 Fairweather. (Brown N Э per cus ы oa 323 wate сак suse bees z 0 - "as 
oisting inery Company.) ЕЕ Браг о отау ае Gribi & — af. 
18468. Eleotrio switches. Scott. (Date applied for under Inter- — Ordin cent Cum ERE ges TN «оч. бее 8 6 = 5 n 
national Convention, July 31, 1903.) ——— 5 per cent. ‘Cum: Pref., ib, ili. 138.351 6 T a 
14066, High-voltage galvanic battery. Gournay. Electrie маназ 8.— 
15043, Electric telephonic transmitters and like instruments, | Cuntz. Lo ee eee ae 
Lake. (Submarine Signal Oompany.) — deferred.. 100 „ 
15203. Electric burglar and fire alarm, Ali. 5 b Btook (Prov. Script Certa. fully рай). 100 — 10109 
153296. Electric elevators. Phillipe. (Vogel.) —— 4 per cent. Debenture Stock .................. С 105-108 
15699, Electrical resistances, Boehm. K!KKͤKͤͥKö AA зы у о: 8 
15874, Electrical fire extinguisher. Ruppert. — 1 р ————.—.—.— 100 Z 117-120 
15981. Telephone directories, Brownell. Liverpool Overhead, § p r cent. Prei. i - 10 - 10-104 
16179. Electrical transformers. Peck and Forteecue. (Date 4 per cent, Mortgage Debentures, Red., 1-1,700.. — С 101 
applied for under International Convention, Aug. 8, 1903.) Vnde ne ыша Notes „ 2 Lon ML 97-08 
10804. Electric lamp guards. Dickinson. Waterloo and Clty, Ordinary 2 100 — 8689 
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Name, “ра Last price. Name. po i Last price 
e £ £ £ 
Electric Tramways s Imperial Tramways Ordinary .. g . АШ — 18-19 
PCC 6 — = 6 per cent. Cum. Pref. 9.6 €. 9 O26 Ge Фе „е HO mo 9.0090 оо OO all em 14-14 
ermanent 6 per cent. Debenture Stock. 1888 .. 100 .. 157-141 44 per cent. Deb Stock ...................... 100 108-11 

Auckland Elec. Trams., Ld., 5 p.c. Ist Mor. Deb. Stk., Red. 100 .. 93-101 Isle of Thanet Electric Tramways and Lighting, Sper c. 

Barcelona Tramways, Limited, Ord., 1-20,000 *w*-9---9-9.9 10 vt 9-1 0 Cum. Pref. $ Nos. 50,001-60, 0 262 2 6 %% %% „%—fꝗ Nꝗ&nluàeĩu e 6% % „„ оо 0-9 — 34-4 
—-— 5 percent. Cum. Pref. Shares, 1-19,000 .......... 10 .. 9-10 —-— 4 percent. Debenture Stock .................. 100 _ 88-91 
——-— 5 per cent. Deb., Red., 1-600 .................... 100 .. 39689 Kidderminster and District Lighting and Traction, Pref, 5 .. 8.84 

44 per cent. Red. Deb. З{осЕ.................... 100 .. 9196 London United Trys.(1901),5 per cent. Cum. Pref. ...... 10 1 10 

Rath Elec. Tramways , Ld, Pref. Ord. Shs., 75,001-1:0,606.. 1 .. 11/16-13/16 4 per cent. lst Mb. Db. Stock, Red. ............ JOO „ 1051 
—— — 5 per cent. Cum. Pref. Shares. 1-59, 39 )) l .. 8-1 Madras Elec. Trams (1904), Ld., 5 per cent. Deb. Stk., Red. 100 .. 100.103 

Belfast Street Tramwa:s, Ord., 1-26,600 .................. 10 .. 104-114 Metropolitan Elec. Trams., Ld., befd., 1,000,001-1,314,016, 1 .. 3/16-5/16 

Blackpool aud Fleetwood Pramroad ...........,..ь„5°ә- 10 — 158-158 5 per cent. Cum. Pref., 500,001-1,000,000  ... .... 1. x2 #-1 

Brisbane Tramway Invest., Lim., Ord., 1-75,000 ........ — 14-2 44 per cent. Deb. Stock, Кей. .... ............. 100 .. 98-100 

6 per cent. Cum. Pref., Nos. 1 75,000............ 5 = 33-44 Milwaukee Electric Rail and Light. 5 per cent. 30-yr. Cons. 
44 per cent. Deb. Stk., Red., Prov. Certs. allpd. 100 — 96-101 Mort. Bonds, 1926, 1-5,500 aud 7,001-8 000............ 81.000 . 108-113 

British Columbia Electric Railway Co., Ord. Def 100 99-102 Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 

Ord Prol. ³ ² AA ER RRERXVAR ESSA RS z 99-102 % 8 100 .. 102-105 
Non.Cum. 5 per cent. Pref. .................... 10 ao 10-104 Sterling 44 per cent. Deb., 1922, 601-2,000........ 100 .. 103-105 
44 percent. 186 Mt, Debs., Nos. 1-6, 250, of £40each 40 — 103-105 р, с. | New General Ітасиоп, Ordinary ...................... O = " 
44 per cent. Vancouver Power Deb. ............ 100 97-100 ——— 6 per cent. Cum. Pref. ........................ б = 1-9 
Beitisa Slectric Traction Ord.1-500,000 & 60,001-90,000 10 83- — — 5 per cent. Mortgage Debentures, 1-1,713 (Rgd.) 100 „ 88-95 
6 per cent. Om. Pf., 50,001-60,000 ............— 10 = 104.11 Oldham, Aston, and Hyde Tramway, Ordinary.......... 10 . 12-124 
5 per cent. Perpetual DebentureStock ........ 100 . 116-119 5 per cent. Cum. Pref. ........................ 10 93. 
Buenos Ayres and Belgrano Tram. Ord., I. 100, 000. 5 ~ 28-5 Perth Elec. Tramways (W. A.) 5 percent, 1 Mrt. Dob, Sk. 100 „ 99-102 
—— As per cent, Cm. Pf., 1-40,000 een so s s ss Ô œ 54-64 Potteries Electrio Traction, О загу 20,001-40,000 .... 10 8-9 
— "p! 6 per cent. Cm. Pf., 1-27,500 .............. b — 5-55 5 per cent. Cum. Pref., 1- ‚000 эө ээ ce ee „ ое ae 10 a 84-94 
— — 5 percent. Deb. Stock, Red. .................. 100 .. 105-108 44 per cent. Debenture Stock ................ 100 „ 101-104 
Prov. Cert., all paid ......... essssssosesosooos 100 „ 101-104 South Lanoashire Electric Traction and Power Company — 
Calcutta Tramways, Limited, 1-102,268 .................. ЧА 74-73 £250,000 Ordinary gg asaras os 2 1 
44 per cent. lst Deb. Stock, Red. ................ 100 .. 104-107 £101,138 6 per cent, Preference ............. 1 1 
Cape Electric Tramways ,Nos. 1-480,000 ................ 1 112 £528,095 44 percent, Debenture Stock... 100p.c... 100 p.e. 
City of Birmingham Tramways, 5 per cent. Cum. Pref... 5 . 445 Teleph 
4 per cent. lst Mortgage Deb., 1-3,000(1917).... 100 . 98-101 eiepnones. — . 
Qolombo Electric Tramways and Lighting, 5 percent. lat National Telephone, Preferred 100 — 04-106 
: Mortgage Debenture Stock, Hed. . ĩð ͤ v ee eas 00 „ 100-105 ——~— Deferred Stoc — өө эө эе өө oo os оо оо me os оо oo ©» 0 89-92 
Cork Electrio Tramways and Lighting Co. Ordinary .... 10 = 83.10 б per cent. Cum. First Pref. .................. 10 . 12-14 
——~ 5 per cent. Cum. Pre © 2 % % „%%% „ „„ „6 e%ũ „% „%%% % „ „ „% оо „ as = 11-12 ——— 6 per cent. Cum. Second Pref. оо „ as во Qe ею Qo an 10 = 11-13 
— осто 4 r cent. Debentures ee ee „ * 9 me (8 100 am 101-102 ——— D per cent. Non. Cum. Third Pref. - me as m» mo ao 99.55 
Dublin United Tram ways (1896), Ord., Nos. 1-60. 000 10 „ 124-154 54 per cent. Deb. Stock, Rodec. 100 9 
— 34 per cent. Mort. Debs., 1-5,000, Red. ........ 100 _ 94-97 Oriental Telephone and Blectric Company r = = ===- l . 15/6 1/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| 


Traffic Returns for | Increase or cries | Accounts for past year. 
| week decrease. " 5 сека | Cost 
Line = | І | p por re | | зат — | рег 
и i | = lo Б А ET У Тоба! | р C п р er Р car 
| штеп ota assengers ar miles as- | Car ile of | mile, 
Ending 1904. | 1905. | Week, year, 1901. | 1905. | Ending ‘receipts, carried. run, |8” nger mile, track. | 
| | £ £ : £ А А X | ; | 5 | d. a. | £ а. 
Aberdeen Corporation........ Aug. 6| 1,664 | 1,378 | + 285| +-14,755А) 194 19} May 31, 37,931 9,099,715 | 794,641 | 098 | 13°02) 1,970 | 61 
Ayr Corporation July 11 360 359 T 1 — 8 8 Sept. 25 12,503 2,979, 276 290,099 {1°00 | 10°34) 1,560 | 47 
Barking Corporation.. ........ Aug. 2/ 58 | — — — li — - -— | а — — — | — — 
Birkennead Corporation ...... „ 28) 1,061 1.9583 35) + 151 — — — — — — | — — — — 
Birmingham Tramways ...... — 7. 4,879 9,058 | - 168 +11,402 6i бї — — — — — —| — m 
Blackburn Corporation ...... „ 25 1.011 891 |+ 120, + 1,933 2% 24 March 259 49,964 7,254,106 | 826,558 156 | 11°87) 1,705 7°44 
3lackpool Corporation.......- „ 25| 2,822 | 1,9899 | + 853 + 3,488 174 | 17, „ 31)211,168 | 6,169,121 | 784,443 | 1°52 |108 = ius 
Blackpool-Fleetwood Trams. „ 29| 1,851 | 1,436 | + 415 — 165 | 16, Dec. 51, 50,925 | 2,049,677 584,989 | 362 | 12°68) 1,932 | 699 
Bolton Corporation » 28| 2095 1.755 + 36) — 58 8 |Магоһ510| 85,704 | 17,761,605 | 1,896,247 |1'15 | 10°75| 3,430 5:87 
Bournemouth Corporation....| ,, 24| 1,497 | 1,459 |+ 58 — 10, | 19; — =<. — — — — Шз — 
Bradford Corporation ........ „ 20| 4,951 4,112 | + 829 +17,026 7 41 — — — = Am pi E 
Brighton Corporation ........ „ 28! 4.379 1,032 | + 285 2,505h 74 64 2r. | — 10,432,508 | 1,031,928 |1100 | 10°10 — ome 
Bristol Tramways Company. ,, 25 4,931 | 5,059 — 49 — 914 | 51 Dec. 51 223,480 | 41,192,899 | 5,724,114 |150 | 9:38| 4,548 | — 
Burnley Corporation ........ sor ae 1,055 8/0 | + 185 — 10 1 7 — | — — ЕЕ — — — — 
Burton Corporation .......... Te. 434 2E 75 + 7,970 81 — — — — — — ome — 
Cardiff Corporation un „ 20 2.189 2.038 101 + 1,376 — — — — — — — — — 
Carlisle Tramways Company. , 27 222 230 | — — — | — „ 51 — 2,216,585 520,129А | — — = 
Central London Railway...... КИ; | 5,480 5,499 |— 19 — “А 6 6 „ O1/567,225 | 45,305,110 | 1,276,971a | 1:87 |66'6а 59,076 | 356a 
бу & South London Railway) „ 28 2,25 2,403 | — 146 - hi 611 6 „ 51165,005@ 19,069,519a — — — — — 
Cork E. Т. and L. Company .. , 25 489 619 p^ 129 - ы] Pe — — = | = = = — 
| | 
Darwen Corporation » 20 26% 259 | + 4 — 7'25 7'23 March 319 12,541 2,360, 755 | 254,279 |1:25 |11:65| 1,707 9°36 
Dover Corporation .......... „ 27 296 289 | 4 7 = а; 3 as Ke 20 es x ok sy 
Dublin & Lucan i ep Вў...| 4.99 : А. Р : : + 15 — — Dec. 31 5,796 364,796 102,087 |381 |15'62 359 7°68 
cars. ‚ 20 22 ) — 9 | 
Dublin В, Diderot, Hleotrio : У 26| 1,933 1.616 | + 307 | — 46 46 | March 51,126,121 | 24,555,155 | 3,429,356 |1'25 | 8°82! 2,741 | 506% 
Duadee City Tramways ...... | a & 977 £45 | + 13 — 22 22 May 15 35,874 9,084,522 752,814 | 0°93 |11:276| 1,630 s 
Fast Ham Corporation „ 21|] 199 754 | + 1,585 | 107751 10°75 | March 319 25 341 9,971,537 650,224 |61 9:55 | 2,357 m 
Glasgow Oorporation ........| „ 27 | 15,981 | 15,784 | + 197 - h| 124 | 124 May 319,656,572 177,179,549 |14,008,750 | 0°88 |11:25 | 5,489 b| 7:404 
Gloucester Corporation ...... реса ua 555 | - — — 5} - — | -— — — | — — — 
Halifax Corporation.......... „ 24| 3,253 | 5,084 | + 17, | +2460 314 30} — aes гар | * = - m = 
Huddersfield Corporation. „ 27 1,264 1,250 | + EL , | 34 | 34 March 31| 56,631k| 9,758,213 | 1,218,535 1°4 11:14 1,618 6'38 
Hull Corporation, E. 8........ | ». 27 2,155 | 1,814 |+ 3541) + 6,193 | 25 19 „ 31 87,7074 21,065,999 2,218,695 100 9°49 004 | 50 
Ilford Corporation ..........| July 3 928 992 — 24 10} = — A ках e. | — EF ha з: 
Ilkeston Gorporation ........ Aug. 25 180 1841 3 — а Den = — га | йа e a Бл ir 
Kirkcaldy Corporation ....-.| ,. 21 270 — — — | = E — z = — — — — 
Leeds Corporation „ e| 5,9fi 9,492 | + 85 + 7,815 77 77 March 259 252,556 | 57,239,779 | 5,775,651 | 1°11 | 10°91) 5, 285 — 
Leicester Corporation.. „ 2 1,579 = = й 71 | — — — | — —- — — 
Liverpool Corporation........| ,, 20 10,441 | 10,475 32 +11,774 | 103 101 Dec. 51,504,504 108,906,472 11,705,425 | 1°11 | 10°34} 5,000 6°83 
Liverpool Overhead Rallway.. „ 27 1,658 1,626 | + le h, 154 153 June 50| 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 — & 
London County Council... . . July 2 13,329 | 11,435 41,84 425,151 40 10 — — | = — a — — = 
Lowestoft Corporation ..... Aug. 27 426 332 |. 24 — — — — — - = e = = = 
Manchester Corporation...... „ 27 | 12.485 11 804 — 1314 — — — - — zi — — 
Metropolitan Elec. Tramways; „ 25 2.125 1.4 + 710 2,908h| — | = — p cx 
Nelson Corporation .......... >. ӨЕ! 4 jl 114 17 + 957 5 5 = - saad | а E- те = ‚е 
Newcastle-on-Tyne Corptn...| „ 27 3,84 2910 |+ 74 == 585 584 March 259 150,554 | 33,474,122 | 3,379,119 1:08 1095 4,175 | 6°17 
Newport (Mon.) Corporation;.| „„ 44 955 WS |+ 60) + 2,109 15 — — — — — — | — — — 
Portamouth Corporation...... July 25 2,492 2.025 |+ 465 + 5,751 29 29 Sept. 50 47,651 9,168,137 | 868,157 | 1:24 13˙17 1,643 — 
Rochdale Corporation * 11 179 165 ＋ 14 +4 44 |МагсЬ 517 5,416 925,281 127,456 | 1:38 | 1027| — 7°68 
Rotherham Corporation Aug. 25 175 55 |— 61 — - — = — быз | - M ous а Р = 
Salford Corporation ..........| „ 8 4,242 4066 | + 176 - — — — = — ar — = 2 
Scarborough Tramways Co... VET 282 | 73 - ‚йч ^ M =_= x FS 2 
Sheffield Corporation 1 4.45 1,588 252 2,558/½ 555 | 553 Маг, 259 216,509 | 56,812,049 | 4,926,085 |0904 10-428 7,510 | 7*0 
Southampton Corooration.... July 28 | 1,051 1,1409 | - 77 — 11 11 „ I] 35,874 9,084 522 752,814 |0'946 |11°456 5,760 | — 
Southend-on-Sea Corporation..|Aug. 24 655 532 |+ 101 + 1,055 б} — З = | = E К+ us Ге 
Stockport Corporation "TT T eo j] 530 + 210 + 5520 114 —- — е d 19ꝓꝙ9—ͤ— и s 1. ка 
Sunderland Corporation („ @ 1 446 1,2 + 211 + 715 | 18°48) 18:48 „ 319 59,930 | 13,987,121 | 1,270,957 1:03 | 113 5,245 | 64 
Wallasey U. D. C. 5, Ё 140 (39 |+ | + 1,50 |105 | 10°5 „ 319 31,474 5,685,182 654,742 |1'50 11˙55 5,595 | 7°08 
West Наш Corporation — „ <) 1,147 ==. 13 — — 2-8 = — = | , T e 
Wolverhampton Corporation..| ,, 2% 18 165 | + 283 ) [5 = ру" 


* Includes maintenance of permanent way and proportion of profits paid to the tramway companies f , 
b Per mile of single track, e Include rall and tram. d Including depre Ay companies for үз rm of шеше өк 


tion. / Including one section of 
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NOTES. 


McMillan Memorial Fund.—The secretary of the 
Institution informs us that the subscriptions received to 
the 5th inst. amount to £1,709. 168. 10d.—viz., members, 
£923. 1s. 4d.; associate members, £265. 38.; associates, 
£262. 16s. 4d.; students, £52 1s. 3d.; foreign members, 
£24, 188.; subscriptions from non-members, £181. 16s. 11d.— 
total, £1,709. 16s. 10d. 

Society of Chemical Industry.—Sir William Ramsay 
presided on Wednesday at a banquet in New York, given 
under the auspices of the Society of Chemical Industry. 
The guests included the most celebrated American scientists. 
The American newspapers are paying generous tributes to 
Sir William’s brilliant achievements. His successor as 
president of the society is Mr. William Nichols, of New 
York. | 

International Association of Municipal Eiec- 
tricians.—The ninth annual convention of this association 
wil] be held at St. Louis on the 13th and 14th inst. The 
Exhibition authorities are making great preparations, and 
several special electrical features have been arranged. For 
Thursday, Sept. 15, a joint session of this association and 
Section G of the congress has been fixed. This section is 
devoted to “electrical communication,” and several papers 
of great interest will be read and discussed. 

North-East Coast Institution of Engineers and 
Shipbuilders.— We have received а copy of this institu- 
tion’s Transactions, dated August, which contains a list of 
the papers read during the past session, the names of all 
the members, the constitution and by-laws of the institu- 
tion, and memoirs of Messrs. J. Bulmer, W. T. Courtier- 
Dutton, S. Fox, J. Nixon, P. Salmon, A. G. Schaeffer, J. L. 
Thompson, and T. Whitfield. The twenty-first session will 
open early next month, and members are invited to present 
papers on a variety of specified subjects. 

Municipal Tramways Association.—The second 
annnal conference of this institution is to be held at Liver- 
pool on the 27th inst. The list of papers includes “ How to 
Effect Economy in Current Consumption,” by Mr. P. 
Fisher; Arrangement of Men's Duties,” by Mr. J. B. 
Hamilton; Methods of Dealing with Mixed Systems of 
Traetion," by Mr. A. L. C. Fell; “Cars: their Equipment 
and Maintenance," by Mr. J. Aldworth; and Overhead 
Equipment: its Construetion and Maintenance," by Mr. 
J, M. McElroy. The Corporation of Liverpool has invited 
the members to dinner, so that with the association’s 
banquet and an excursion it is evident that the social 
phase is not to be neglected. 

Huddersfield's Enterprise. — The Corporation 
earned the distinction of pioneers in municipal tramways, 
and they have now inaugurated the system of coal haulage 
over the tramway lines to which we referred a few weeks 
ago. The idea is not by any means new, the Corporation 
having obtained the necessary powers as far back as 1880, 
and in America the cars have for years been utilised during 
the small hours" for similar purposes; but until the 
advent of Mr. H. N. Thomas the project hung fire. The 
Corporation's late manager, however, interested himself in 
the subject, and the scheme has now arrived at fruition, 
the trial trip run last week proving quite successful. The 
Corporation have already entered into a soven years’ 
contract with Messrs. Martin, Sons, and Co., Limited, a 
large manufacturing concern, to convey all the coal 
required by that firm. The slack hours of the morning 
will be utilised for this purpose, the afternoon being re- 
stricted to passenger traffic. This enterprise opens up an 
extensive vista of industrial possibilities. 
be found in our editorial columns, 


sections up to date. 


More details will 


The Institution of Civil Engineers.—The council 
of the Institution of Civil Engineers have, in addition to 
the medals and prizes given for communications discussed 
at the meetings of the institution in the last session, made 
the following awards in respect of other papers dealt with 
in 1903-1904: Telford premiums to Arthur Hill, C.LE. 
(Bombay), F. A. Hurley (Cairo), E. M. De Burgh (Grey- 
stones), H. H. Dare, M.E. (Sydney, N.S.W.), William 
Marriott (Melton Constable), T. G. Gribble (London), 
W. H. Haigh (Cardiff). For students’ papers the awards 


are: a Millar scholarship, tenable for three years, and the 
James Forrest medal to C. W. L. Alexander, B E., Birm- 
ingham ; Miller prizes to J. M. Clark, M.A, B. So. 


(Glasgow), L G. Crawford (Barrow-in-Furness) W. H. 
Dickenson, BSc. (Jesmond-on-Tyne) William Lawson 
(Neweastle-on-Tyne), С. G. Du Cane, B.A. (Middles- 


brough), C. Gribble (York), J. E. Lister (Sheffield), J. M. 


Kennedy (London) Н. Middleton (Newcastle-on-Tyne), 


J. D. Morgan (Handsworth). 


New Publications.—In addition to the tenth edition 


of Prof. Jamieson's elementary manual on Steam and the 


Steam-Engines," which we reviewed in our issue of July 1, 


we understand that Messrs. Chas. Griffith and Co. will 
bring out on Sept. 15 the sixth edition of the same author's 
manual on applied mechanics, which is a companion book 
to the former. They also hope to issue this month the 
fourteenth enlarged and thoroughly revisel edition of 
Jamieson’s text-book on “Steam and Steam-Engines,’ 
including steam turbines and boilers, and a seventeenth 


edition of Munro and Jamieson’s pocket book of electrical 
rules and tables, with the submarine cable and other 
“The Engineering Telegraph Code,” 
by Jas. Stevens (London: J. Stevens. 408) This is the 
second edition of this valuable work, which may claim to 
rank as a standard publication. The volume has been 
entirely rewritten, revised, and enlarged, and will doubtless 
continue to be of great service to engineers, manufacturers, 
merchants, contractors, апа others. 


Light Motercar Trials.—The highly successful trials 
for small cars held by the Automobile Club came to a.con- 
clusion last Saturday evening, when 26 cars out of the 35 
that started on the previous Monday morning finished the 
twelfth and last run between five and six o'clock. The 
judges have issued the following provisional list of non-stop 
awards: Class A (cost not to exceed £125), the 6-h.p. 
Speedwell, which did seven non-stop runs, was the only 
ear in this section to qualify. Мо ear qualified for the 
non-stop award in Class B (£125-2150) In Class C 
(2150-175), the 6-h.p. Siddeley gains first place with the full 
12 runs. A pair of 6-h.p. Wolseleys, which ran as a team, 
and are judged on the average, came second, having per- 
formed 12 and 11 runs respectively ; and a 6-h.p. Humber, 
with 11 runs, is placed third. The remaining cars which 
qualified in this section were a pair of 7-h.p. Alldays, a 
trio of 7-h.p. Star cars, a 6-h.p. Mobile, a 9-h.p. Speed- 
well, and a 9-h.p. Brown. In Class D (2175-2200) a 
10-h.p. Croxsted gained the maximum score possible, a 
7-h.p. Humber was second, and the team of 7.h.p. 
Alldays was placed third, the other cars to qualify in 
this division consisting of the team of Star cars, a 9-h.p. 
Mobile, and a 9-h.p. Anglian. In their final report the 
judges will make awards for excellence in design or 
construction. 

A Japanese Power Plant.— An electric power plant 
has recently been installed at Iyo. The water power is 
provided by the rapids of the River Islute, the actual head 
approximating some 100ft., with a steady flow of about 
50 cubic feet per second. Across the stream is placed a 
straight stone weir 152ft. long, which dams up the water 
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to a height of 4ft. from the canal bottom. The water 
enters the canal about 1,000 yards from the reservoir, 
which is located near the power-house. The present plant 
in the power-house comprises a waterwheel, supplied by 
J. M. Voith, Heidenheim, Germany, an electric generator, 
and a switchboard. The waterwheel develops 280 h. p. 
at 600 revolutions per minute, a suction pipe 15ft. long 
being used. Regulation of speed is accomplished by 
Voith’s governor to within 3 per cent. The turbine is 
connected directly through a leather coupling to a three- 
phase generator of the revolving-field type, developing 
260 kw. at 3,500 volte, the frequency being 60 periods per 
second when running at 600 revolutions per minute. The 
exciter is wound for 110 volts, and is placed on the 
same shaft as the generator. The three-phase transmission 
line consists of No. 3 B.W.G. wires, fixed to petticoat 
insulators. Telephone wires are also strung on the poles. 
Both the primary and secondary wires enter the trans- 
former chamber, which contains two 10-kw. converters, by 
way of a vertical pipe 20ft. above the roof of the tower. 


The Testing of Transformer Oil.—The usefulness 
of an oil as an insulation material is not determined by 
measurements of its insulation resistance, says the Zeitschrift 
für Elektrotechnik, but by measurements of the voltage 
required to break down a given thickness. A pair of 
polished balls should be supported at a fixed distance 
below the surface in а vessel containing about 200 cubic 
centimetres, and having a diameter about 3cm. The presence 
of water or air-bubbles or small fibres greatly affects the 
results obtained. For the purpose of determining the 
flashing point of the oil, a weighed quantity of it should be 
heated for about 12 hours in a water bath at 100deg. C., 
and the amount evaporated noted. The point at which 
steaming commences should be as high as possible, as the 
flashing point occurs at about the same temperature. The 
effect of water is so important, that the presence of only 
06 of 1 per cent. reduces the breakdown voltage by 
half. Further additions of water have little effect. 
The presence of water may be qualitatively deter- 
mined by adding a little cupric sulphate to the 
eil When free from water this sulphate is pure 
white, but becomes blue when in contact with water. A 
good transformer oil may be distinguished by the follow- 
ing properties : (1) it should be a pure mineral oil obtained 
from crude petroleum by frictional distillation without 
chemical treatment ; (2) the flash-point should not be below 
180deg. C., and the oil should not burn steadily under 
200deg. C.; (3) the oil should be free from alkalies, 
moisture, or acids; (4) after being heated for eight hours 
the evaporation should not exceed 2 of 1 per cent.; (5) the 
oil should be as fluid as possible, and should have a light- 
yellow colour. 


Electric Lighting in Paris —Fer the purpose of 
electric lighting Paris is divided into sections, for each of 
which the City Council granted a concession to a different 
company. These concessions begin to expire in 1907, and 
the Council is not disposed to renew them on the old terms, 
there beiog a strong tendency towards municipalisation. 
A few years ago the city authorities unsuccessfully 
endeavoured to negotiate with the electric light companier, 
and it is now necessary to come to an early decision on the 
subject. The question of the city taking over the electric 
lighting concessions is somewhat complicated. The various 
conduits and “canalisations,” extending over some 
400 miles, made by the electric companies to carry their 
wires and cables become, by the terms of the agreement, 
the property of the city at the expiration of the present 
concessions. On the other hand, the generating stations 
and sub-stations, and the connecting wires to the con- 


sumers remain the property of the companies, who are not 
obliged to sell, though it is certain that the authorities 
would refuse permission to construct fresh conduits. With the 
question of the gas supply on their hands the City Fathers have 
had little time hitherto for looking into the subject of electric 
lighting, but a technical committee bas now been appointed 
to consider the matter. It is expected in some quarters 
that, unless the Council desires to spend a large sum on 
new plant, the matter will be compromised by a renewal of 
the concessions upon enhanced terms; but the Council 
appears to be in a strong position for forcing, if so disposed, 
the hands of the companies in relation to the sale of their 
generating stations and connecting wires. 


A New Controller Regulator.—An invention has 
recently been patented by Mr. S. W. Williams, of Michigan, 
for the automatic regulation of street car controllers when 
the vehicles are being accelerated, some particulars of which 
are given in the Street Railway Journal of New York. The 
object of the device is to so limit the operation of the con- 
troller handle as to prevent its being thrown around from 
the series starting notches into the parallel position so 
quickly as to atart the car with a shock or jerking, and at 
the same time permit the propulsion current to be thrown 
off the motors instantly. A mechanism interposed between 
the operating handle and the car controller staff accom- 
plishes this, the handle being so restricted in its forward 
movement by an arrangement of ratchets and pawls that 


the motorman cannot possibly throw the power on fully 


at once. The mechanism permits him to throw the current 
on to the motors a notch at a time, a considerable delay 
between notches being made compulsory by the mechanism 
to permit the motors to accelerate properly. If, however, 
it is. found desirable to throw off the current instantly, the 
arrangement of ratchets is such as to permit this to be 
done in the usual manner. Additional features are incor- 
porated in the regulator which permit the controller to be 
instantly reversed and thrown on to the third reverse 
notch in case of impending danger. This is a very valuable 
provision, as in emergency stops the first or second notch 
of the controller is not suffieiently effective. An additional 
precaution provided for in this mechanism is that for lock- 
ing the controller when it is desired to leave the car 
temporarily. This is very simply provided for in connec- 
tion with the regulator mechanism. 


The New Patent Regulations.—Some comments on 
the order just issued by the Board of Trade bringing into 
force as from Jan. 1 next the system of examination of 
patents embodied in the Act of 1902, and reducing tbe period 
of provisional protection from nine to six months, have been 
received by us from Меввгв. W. P. Thompson and Co, 
patent agents, who have devoted considerable attention to 
legislation of this character. They remark that the system 
of examination thus instituted is much less perfect than 
those of other countries, as the examiner has merely to 
search through the British patents of the immediately 
preceding 50 years to see if in these there be in his opinion 
any anticipation of the invention set forth in the complete 
specification. This report is forwarded to the comptroller, 
and if the comptroller be of the opinion (from this report) 
that the invention is partly or wholly anticipated, the 
applicant is informed of the anticipation, and has the 
option of a personal hearing or of amending the specifica- 
tion to the satisfaction of the comptroller, or, in default of 
either, the comptroller determines whether a reference to 
any, and if so, what prior specifications must be made in 
the specification by way of notice to the public. Against 
his decision there will be an appeal to the Law Officer. The 
examiner's report will be kept strictly secret from all but 
the applicant and his agent, but this examination must not 
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be held in the slightest to guarantee in any way the novelty 


of the. invention or the validity of the patent, as, of course, 
the prior publication of the invention in other documents 
open to the public in England prior to the date of the 
application, or the prior publie use of the invention, would 
be equally as fatal to the validity of the patent as the 
publication of the invention in a prior British specification. 

Manchester Municipal School of Technology.— 
The Manchester Municipal School of Technology has issued, 
in a tolerably bulky volume, its syllabus for the session 
1904.5, the description of the various courses being pre- 
ceded by a statement of the object of tbe school. In this 
it is pointed out that the successful career of a student 
depends very largely upon his previous education, for unless 
thie has been thorough and liberal no satisfactory progress 
ean be attained in any of the departments of the school. 
It is impossible to obtain full benefit from the courses of 
instruction unless the student has mastered the fundamental 
principles by adequate previous preparation. The courses 
of instruction are directed more especially to the require- 
ments of the industries of South-East Lancashire, of which 
Manchester is the commercial centre. To day students who 
have reached their sixteenth year the school offers courses, 
each of three years' duration, in mechanical engineering, 
electrical engineering and technical physics, municipal and 
sanitary engineering, general and industrial chemistry— 
general technical chemistry, bleaching, dyeing, printing, 
aud finishing of textilos, manufacture of paper, brewing, 
metallurgy ; manufacture of textiles, photography, and the 
printing crafts and architecture and the building trades. 
There is besides a special day course for selected apprentices 
in the employ of engineering firms. Students are required 
to pass an entrance examination in subjects of general 
knowledge. Аз at present arranged, the diploma of the 
school will be awarded to those students who have вабів- 
factorily fulfilled and complied with the conditions of the 
three years’ course in any of the above-named departments. 
The school also offers to evening students systematic courses 
of technical instruction, and training in all the chief and in 
many of the minor industries of the city and district. The 
day seasion will commence on the 19th inst. and the 
evening lectures on the 26th inst. 


New School of Metallurgy.—The School of Metal- 
lurgy at Bournbrook, in connection With the Birmingham 
University, was formally opened on Monday afternoon. 
The erection of the building cost £10,000. Prof. J. Turner, 
in the course of his address, observed that there was no 
more ready index to the progress of civilisation in any 
nation than that afforded by the knowledge of the worth 
and value of its metallurgical products; and it was of the 
utmost importance that our metallurgical industries should 
be encouraged and developed, if Great Britain was to keep 
her position amongst the nations of the world. England 
used to be spoken of as the chief coal and iron producer of 
the world, and the country occupied а prominent position 
as а producer of other metals. We still led in gold, because 
of the Transvaal and Australia; but we were now second 
in coal, third in iron, fifth or sixth 1n other metals, and we 
only produced about one-twentieth part of the world’s 
output of tin, lead, and zinc. Our two chief competitors 
had been the United States and Germany, and the reasons 
for their progress were varied. In America we had the 
necessities of a new country, the rapid development of its 
railways, the opening up of enormous fields of ore deposits 
and coalfields. Having briefly alluded to the question of 
tariffs, the professor dealt with the influence of education 
on metallurgical progress and the lines we should follow ia 
order to obtain the best results. He mentioned what was 
being done in America and Germany, and said that at 


Birmingham two styles of training had been reeommended— 
that adopted by Dr. Percy at the Royal School of Mining 
and the one in vogue at the newer schools of mining and 
metallurgy in America. The older schools of metallurgy 
were either too exclusively theoretical or too exclusively 
practical. At Bournbrook they would combine theory with 
practice. Students would analyse their ore, decide which 
was the best process of extraction, and then extract the 
ore. No course so ambitious had been attempted in England 
before, and he was quite sure they would get some useful 
experience from it. 


Dundee.—Previous references have been made in these 
columns to the proposals of a London syndicate for the 
supply of energy for motive purposes, and the borough 
electrical engineer, Mr. Н. Richardson, has just issued his 
report upon the question of whether it would be advisable 
for the Corporation to give their consent to the scheme. 
Mr. Richardson prefaces his views with the remark that 
the millowners have never approached the Corporation for 
the supply of energy in bulk at special rates, although on 
по occasion have the authorities intimated that they would 
decline such an application. The report proceeds to state 
that, whether the company are allowed to come into Dundee 
or not, the Town Council will in the near future have, in 
consequence of the increase of business, to face the erection 
of а new power station on a different site. The space 
under the pavement of the streets is so much taken up 
with town's property that it would be impossible to 
make room for a company's cables, and under the 
agreement formulated by the company the. Corporation 
would be deprived of all profitable work, and would 
be handicapped by being forced to supply unprofitable 
loads which the company refused to take. Besides this, 
there is the probability of electrolytic troubles due to 
leakages from the two systems, and these would constitute 
а very serious inconvenience and danger. As regards the 
charges, Mr. Richardson points out that the Corporation 
was already in a position to reduce the price of current for 
power purposes, and a reduction was only being delayed until 
a sliding scale had been decided upon. The company’s 
charges had been put forth at about {d. per unit, but this 
charge would be made only in exceptional cases, the real 
prices which the company said they were going to charge 
varying from 14d. down to zd. The only scheme which 
he could advise the Council not to oppose would be one 
under which the company should start their supply at 
5 am. and shut down at 6 p.m. promptly, no system 
of storage being permitted in connection with any con- 
sumer's plant, thus restricting the syndicate to the object 
first announced by them—the supply of energy for mills 
only. 


Trade Marks in China.—Some weeks ago we referred 
to the important treaty entered into between Great Britain 
and China, by which the latter undertakes to establish 
divisional offices for the registration of patents, attention to 
which was directed by Messrs. W. P. Thompson and Co., 
patent agents. These gentlemen now state that, from 
advices just to hand, they learn that the regulations for 
carrying the undertaking into effect bave been officially 
published. The British Government has assented to them, 
and the Japanese Government raises no objection, so that 
the regulations will no doubt be put into force if they are 
assented to by the United States Government. Briefly, the 
regulations are as follows: Auy person desiring to use а 
trade mark in China must first register the same according 
to these regulations The Board of Commerce shall 
establish a bureau of registration. Every application must 
contain a statement giving a general description of the 
trade mark, the class and particular kind of goods for 
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which it is to be used. The application will be placed on 
file for three months and advertised by the bureau, and if 
no one petitions against it, it will be registered. If two 
persons apply for similar trade marks, the first applicant 
will receive registration, but in the case of a trade mark 
already registered in a foreign country, the date of such 
foreign registration will be recognised if application in 
China be made within four monthe. During the first six 
months of the establishment of the bureau, applications can 


be made for registration of trade marks already registered 
abroad, and the bureau shall recognise such trade marks as 


entitled to precedence. Any mark which has been publicly 


applied in China to a special article for more than two 


years before application for registration, cannot be registered. 


Suits for infringement by foreigners against Chinese are 


tried by a local magistrate and the consul sitting together, 


but if both parties to the suit be foreigners, the consular 


court has jurisdiction. Penalties for infringement are very 


severe. It is believed that the new treaty will prove very 
useful, as trade marks that are registered will be more 
efficaciously protected from infringement, but omission to 


register may involve loss of rights. . 


Revised Board of Trade Regulations.—In our 
issue of the 26th ult. we alluded briefly to the drafts of 
new regulations issued by the Board of Trade governing 
the supply of electrical energy, to supersede those promul. 


gated in 1896, the Board being of opinion that the expe- 


rience which has been gained during that period renders a 
revision desirable. The regulations are classified according 
to the character of the undertaking, as mentioned in our 
previous notice. The general trend of the proposed altera- 
tions is in the direction of greater liberality. In regard to 
pressures, the distinction between alternating and con- 
tinuous current bas been abandoned, and the following 


. four standards have now been fixed for either type: low 
pressure, up to 250 volts; medium pressure, from 250 to 


650 volts; high pressure, from 650 to 3,000 volts ; and 
extra high pressure, exceeding 3,000 volta. Hitherto it 


has been necessary to obtain the express permission of the 
Board before supplying current at the consumer's terminals 
at any pressure greater than 250 volts; but now, on the 
consumer undertaking to observe reasonable precautions, 
such as earthing the frame of the motor, laying wires in 


earthed metal casing as far as possible, and providing 
suitable switches and protective devices, he may be supplied 
at any pressure up to 650 volts for such purposes as motor 


driving or series are or incandescent lighting. A notice is also 
required to be fixed at every motor switchboard and motor, 


forbidding unauthorised persons to touch the apparatus. 
Special permission must be obtained for the introduction of 


medium pressures into consumers’ premises for other purposes 
than those abovementioned, as well as for the introduction 
of high pressures. Extra high pressures may be supplied 
to factories, mines, and traction works, subject to the 
consent of the Board and the provisions of the Factory 
Acts and Mines Regulation Acts. In other respects the 
proposed new regulations do not materially differ from the 
existing ones. They are distinctly rational in character, 
and may be expected to exercise a beneficial effect upon 
the service and the industry. A code that is immutable 
ав the laws of the Medes and Persians ia obviously open 
to drawbacks; and a judicious provision has been inserted 
empowering the Board to vary the regulations under special 
circumstances. 

Electricity in India —The applications of electric 
power in the mill industries of India—jute and cotton 
—have not as yet, remarks the Indiun and Eastern 
‘ingincer, reached that stage of development (which, how- 
ever, we may before long anticipate) when the advantages 


of electricity will have generally supplanted the old type 
of transmission gear for the main mill drives, but it is 
being extensively adopted as an auxiliary for light and 
small power purposes, such as fans for offices and small 
motors for pumping purposes. Our contemporary gives 
some particulars concerning a plant of this description 
recently installed by Messrs. Burn and Co., of Howrah 
and Calcutta (whom, we note, have a number of Indian 
electrical contracts for various purposes in hand), for the 
Kankinarrah jute mills. This plant consists of three sete, 
the engines being of the Belliss.Morcom enclosed type, 
direct coupled to three generators made by the Clayton 
Engineering Company, each capable of dealing with 5С0 
16-с.р. lamps at 225 volts pressure, or of supplying the 
equivalent amount of energy for other purposes. Steam is 
supplied to the engines at 160lb. pressure, but the cylinders 
are provided of sufficient area to enable the dynamos to 
supply full current at 12610. pressure, an elasticity of gene- 
rating power which is of great value under a variable load 
on the main boilers. All switches, measuring instrument», 
and cut-outs are mounted on marble slabs lin. thick, 
polished and mounted in polished teakwood mouldings set 
2ft. away from the wall, each end forming a hinged door 
so as to enable inspection and addition at the back of the 
board. Three circuit breakers are provided and adjusted 
to release with 10 per cent. overload. This pattern of 
circuit breakers is specially designed for switchboard work, 
and is so constructed as not only to release at the set 
current, but should the circuit be overloaded, it cannot be 
held elosed. АП the positive leads are taken to the left- 
hand side, and the negative to the right-hand side of the 
board. The circuit breakers are constructed so as to bea 
switch and circuit breaker combined. The three voltmeters 
are on the right-hand side, and the three ammeters on the 
left-hand side, all permanently in circuit with their own 
machines. The switchboard is so arranged that all the 
three engines can be ran in parallel to supply all the light 
required daring the evening in the mill and compound and 
bungalows, or if only part of the light is required, two 
engines only are worked, and during the day one engine 
only is run for the fans in the bungalows, offices, ete. All 
outside lights in the compound are of 22 c.p., and are in 
watertight pendants. The fans supplied consist of 28 of 
Messrs. Burn and Co.’s standard improved pattern, which 
are specially designed to run cool, and consume a small 
current. The armature is of considerable size—6Jjin. in 
diameter—drum wound on a hollow frame, and thus 
excellent ventilation is provided for. There are six field- 
magnet coils, all series wound, and the bearings are all 
self-aligning, and are automatically lubricated. The com- 
mutator is of extra large dimensions—2in. in diameter— 
formed of hard-drawn copper bars insulated with mica, and 
large carbon brushes are held by spiral springs against the 
commutator. The general arrangements allow of any 
extensions being provided with a minimum of disturbance 
to the existing plant. 


Underground Temperatures. — At the recent 
meeting of the British Association at Cambridge the 
several distinguished scientists appointed to the Committee 
for Investigating the Rate of Increase of Underground 
Temperatures Downwards in Various Localities of Dry 
Land and under Water presented their twenty-third report. 
The investigations cover a wide area, and the report, in 
merely abstract form, extends over several pages, so we 
propose to briefly recapitulate some of the results. A 
preliminary report respecting the Calumet and Hecla mine 
puts the rate of increase at 1deg. F. in 120ft. to 180ft. 


Two of the Bendigo gold mines were tested, at depths of 


5,000. and 3,645ft. respectively, each showing an increase 
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at the rate of Ideg. in 80ft. The mean surface tempera- 
ture inferred from observations at 182ft. and 247. in 
neighbouring shallow shafts was 61:4deg. Electric resist- 
ance platinum thermometers were used in this instance. 
Tests on mines at Ballarat, Maldon, and Port Jackson 
yielded very similar resulta. A shaft, some 3,300ft. deep, 
was recently sunk at the collieries of Rouchamp, in the 
eastern division of France, and investigations showed 
the increase in rock temperature to work out at the 
rate of Ideg. in 46ft. Regular observations have 
been taken in the Simplon Tunnel, and on its com- 
pletion, which is imminent, the resulte will be at once 
communicated to one of the London societies. The recently 
published report of the Royal Commission on Coal Supplies, 
which contains а quantity of evidence on temperatures in 
deep coal-mines, is dealt with at some length. At the 
Rams mine, Pendleton, the temperature at 5,483ft. below 
the surface was found to be 100deg., showing an increase 
of 53deg. over the surface temperature, or ldeg. in 66ft. 
At the Agecroft Colliery, in the same district, the deepest 
observation was made at 2,940ft., where the temperature 
was found to be 92 5deg., showing an increase of ldeg. in 
65ft. In the North Staffordshire coalfield, Mr. W. N. 
Atkinson, H.M. inspector of mines, found the following 
temperatures at the greatest depths reached: Sneyd 
Colliery, Burslem, 87 5deg. at 2,625ft.; Glebe Colliery, 
851deg. at 2,295ft.; Great Fenton Colliery, 85deg. at 
2,400ft. Assuming 48deg as the surface temperature, the 
mean rates of increase are: Sneyd, 1deg. in 66:5ft. ; Glebe, 
ldeg. in 65'1ft. ; Great Fenton, ldeg. in 64:0ft. The 
method of observation was to drill a hole, insert a bottle 
of water, and after leaving it in the hole, plugged with 
clay, for 24 hours or more, take it out, and put а thermo- 
meter into the water in the bottle. In the Sneyd Colliery 
observations were thus taken at 13 depths during the 
sinking of a shaft, beginning with 1,104ft. and ending with 
2,625ft., and the increase shown was fairly regular. TheGlebe 
and Great Fenton observations were also in sinking shafts. 
Tests made in other mines show large variations, the 
increase of temperature in the case of the Hamstead 
Colliery in South Staffordshire amounting to no more than 
ldeg. in 110ft. Prof. Н. Hofer, of Austria, has recently 
isssued a circular recommending for temperature observa- 
tions during the sinking of mining shafts the use of 
maximum thermometers divided to fifths of a degree Centi- 
grade, to be inserted in holes bored to the depth of at least 
2m. in the floor or side, and well plugged. The observa- 
tions are to begin at 25m. from the surface, to be repeated 
at iatervals of 50m. till а coal seam is approached, and then 
at shorter intervals through and a little beyond the seam. 
This process is to be repeated for every seam that is 
traversed. A main purpose of such investigation is to 
determine the influence of coal seams on the temperature 
of their surroundings. 


The Poulsen Telegraphone. — Їп our issue of 
April 26, 1901, we gave a description of an electro- 
magnetic phonograph, termed the Telegraphone," designed 
to record and audibly reproduce telephone messages, the 
apparatus being the invention of a Danish engineer, 
Mr. V. Poulsen. Since its inception the inventor has 
been engaged in improving the device, and a syndicate 
has been formed at Copenhagen for its exploitation. 
Some new facts relating to the system are communicated 
to the American Telephone Journal by Dr. A. Gradenwitz. 
The principle on which the apparatus is constructed is 
iadicated by the following description: On a cylinder is 
wound a steel wire or band, running in front of the poles 
of an electromagnet, to the poles of which a microphone is 
eonnected, 


On speaking into the microphone, induced | 


currents produce continuous variations in the field strength 
of the electromagnet and coils, causing changes in the 
magnetism produced by the latter in the steel wire. This 
magnetism is permanent, and serves to register language. 
Reproduetions are made by the steel wire bearing the 
electromagnetic record being drawn along before the poles 
of a similar electromagnet inserted into the circuit of a 
telephone, so that the process will be repeated in inverted 
order, acoustic vibrations analogous to the original vibra- 
tions being produced in the telephone membrane. Con- 
siderable loss in the language currente was found to result 
from the imperfect utilisation of the lines of force of the 
record in the process of reproduction. In order to obtain 
effects as satisfactory as possible, the pole of the iron 
core is entirely covered by the windings, as shown in 


Fig.1. The records may be reproduced more than 10,000 
times without any diminution in the intensity being noted ; 
thougb, on the other hand, they may be easily erased bya com- 
paratively strong magnetisation of the whole record material. 
The record may be transmitted to another record material, 
yielding a somewhat weaker copy. About a year ago the 
inventor tried, with excellent results, a form of record 
material similar to that used in mechanical phonographs, 
but in the latest type of apparatus the steel cylinders are 
replaced by thin steel plates, the latter being cheaper and 
more convenient. These steel plates are susceptible of 
receiving records on both sides, and their dimensions 
permit of them being sent anywhere through the post, in 
order to be reproduced on а similar apparatus. Among 
other purposes, the telegraphone has been used to give and 
receive messages by telephone in the absence of one of the 
parties. This has been done between New' York and 
Washington, the reproduction being quite distinct, not- 
witbstanding the distance. Plate apparatus, with greater 
plates capable of stronger acoustic effects, are expected by 
the inventor to be of use for instruction in language, 
singing, and rhetoric, the voice being reproduced in natural 
tones instead of the peculiar accents noticed in the ordi- 
nary phonograph. The telegraphone has also been used to 
record wireless telegraphy dispatches, though the results 
so far obtained have not been very satisfactory. A special 
application of the telegraphone is known as the telephone 
newspaper,” being an apparatus by means of which a 


‘speech, song, etc., may be distributed to any number of 


people. An endless steel band is laid round two rotating 


Fic. 2. 


discs, as shown in Fig. 2, and these discs draw the band 
before an electromagnet that records the news. The discs 
are afterwards carried before a large number of reading 
magnets,” arranged in a long series, one behind the other, 
each being in connection with a different telephone line. 
The record band eventually passes in front of an obliterat- 
ing magnet, V, whence it again passes before the recording 
magnet, and so on, | Ў | 
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MAIDSTONE ELECTRIC TRAMWAYS. 
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The Engine Room at the Maidstone Corporation Electricity Works. 


A Westinghouse-Peache Traction Set at Maidstone. 


The chief town of Kent ів noted for the keenness | the opposition with which any innovation is met. It 
displayed by its inhabitants in things municipal and for | speaks volumes, therefore, for the Committee, who are 
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responsible for the introduction of electric traction in 
Maidstone, that they have suceeeded in carrying through 
their scheme to а successful issue. The opponents of the 
scheme were unkind enough to say that the destinations of 
the three lines first to be constructed were emblematical of 
the policy of the Tramway Committee. As an explanation 
is to those of our readers not well acquainted with 


made by Davey, Paxman, and Co., Limited, each capable 
of evaporating 6,000lb. of water per hour at a working 
pressure of 160lb. per square inch; four Peache three- 
crank compound single-acting engines of 250 h.p. each and 
one of 125 h.p., direct couple to shunt-wound bipolar 
dynamos by Thos. Parker, Limited, and of a total capacity 
of 675 kw.; condenser by Cole, Marchant, and Morley, 


Maidstone, we may add that the workhouse is near the 
terminus of the one line, the second passes by a lunatic 
asylum, while the third goes to the cemetery. We may 
be quite sure, however, that the opponents of the tramway 
system will be amongst the first to support it when they 
fiud what а convenience it is, and they may perbaps 
remember that it was the opposition to the introduction of 
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The Boiler House at Maidstone. , 


capacity 18,0001Ы. of steam per hour at 26in. vacuum 
circulating water is obtained from the River Medway, 
about 50 yards distant ; two Chloride batteries of 140 cells 
each, and of 400 ampere-hours capacity ; switchboard by 
Messrs. Kelvin and James White. 

Since 1901 several important extensions have been carried 
out—viz. an overhead electric conveyor has been erected, 
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railways which caused the main lines to leave Maidstone 
on one side of their fast routes. 

The power required for driving the tramways is supplied 
by the Corporation’s electricity works in Fair Meadow, 
which were described in our issue of Jan. 3, 1902. These 
works were opened in December, 1901, the plant then 
installed being as follows; four Kconomic multitubular boilers 


Overhead Electric Coal Conveyor at he Maidstone Electricity Works. 


which is arranged to unload coal from barges on the river 
and deliver it direct into a new coal store which has been 
constructed at the side of the boiler-house. A branch 
track is also provided parallel to the river, and the con- 
veyor can be used on this for unloading road metal for the 
highways department. One of Messrs. Paterson’s patent 
greage separators has been installed for purifying the con- 
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densed steam to enable it to be used for boiler feed, and 
any make-up water required is treated in a water softener 
made by the same firm. 

In order to provide power for the tramways, the 75-kw. 
set was changed for one of 150 kw., consisting of a Peache 
engine direct coupled to à compound-wound dynamo of the 


British Westinghouse Company's manufacture. The exist- 
ing dynamos being all shunt wound, and it being advisable 
to have a duplicate set available for traction purposes, 
another Westinghouse machine was substituted for the 
150-kw. Parker dynamo on the No. 5 engine, and a heavier 
flywheel was fitted. Switches are provided on these 
machines for cutting out the series winding, and the leads 
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The Dick-Kerr Traction Switchboard at Maidstone. 


panel traction board by Messrs. Dick, Kerr, and Co. erected 
at a sufficient distance from the lighting board to allow for 
another feeder panel being added to the latter. At present 
there is only one feeder on the traction board for the line 
and one for return. The instruments on the line panel 
comprise a 300-ampere magnetic blow-out circuit breaker, 


ШЕЕ 


one 300-ampere meter, one 300-ampere knife switch, and 
fuses for voltmeters and recording wattmeters. The Board 
of Trade panel contains a 5-0-5 recording ammeter, line 
leakage testing ammeter, and rail-drop recording voltmeter. 
On the negative panel are a recording voltmeter and a 
recording ammeter (N.C.S.), and a B.T.H. watt-hour meter. 
А subway has been constructed leading from the chamber 


from both dynamos are taken to the lighting switchboard, 
where by an arrangement of plugs they can be run on 
either the lighting or traction ’bus bars. Maximum and 
reverse current circuit breakers are fitted on the positive 
side of each machine, and 300-ampere knife switches on 
the negative poles. 

_ The switchboard gallery has been extended, and a three- 


One of the Maidstone Tramoars 


under the switchboards to the street, and this will greatly 
facilitate the bringing in of any new cables. 

For the tramway itself the main contract was placed with 
Messis Dick, Kerr, and Co., and include the permanent 
way, overhead equipment, cars, and car-shed, and an addi- 
tion to the switchboard. The route length of the permanent 
way is just over two miles, and ig of single track with 
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passing places throughout. The ‘gauge of the line is | the Corporation decide to do so. The rails used are the 
dft. біп. The form of construction adopted is as follows: | British standard No. 2 section, weighing 95lb. per yard. 
The portion of track within the town proper is paved with | The joints are of the “ Dicker” type, fixed by 6in. bolts 
Өш. by дїп. hardwood blocks, and for а part of the length | fitted with the Eureka lock. Tie-bars are spaced at 6ft. 
where the gradient approaches 1 іп 15 the track has been | centres, and are of the patent rolled weldless type. The 
paved with біп. by 4in. granite sette. The remainder of | track has been bonded throughout with 4/0 Neptune 
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Overhead Work, Maidstone. 

the track, amounting to about one mile, in the outlying | bonds. In addition to the track work, widenings have to 
portion of the town, where the traffic is slight, has been | be carried out at three points along the route, amounting 
paved with a serration of granite on either side of the rails, | in all to 700 yards of route. The overhead equipment is 
with macadam filling in between, this form of construction | on the span-wire system, and is of a particularly neat and 
lending iteelf particularly well to roads subjected to light | rigid construction. 

traffic, and is, of course, particularly favourable upon | The cars, of which there are six, are double-deck, single- 
grounds of economy. The points are in accordance with | truck, and are built to run on a gauge of 3ft. 6in. They 
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The Car Shed at, Maidscone. 


the latest practice, and are 13ft. long over all of the | have all the very latest improvements, and are similar to 
extended leg type, the tongues, which are 8ft. 6in. in | the cars recently supplied to the Leicester Corporation, 
length, being specially spiralised in order to give the cars | and were built for Dick, Kerr, and Co. by the Electric 
easy entrance to the loops. In connection with the granite | Railway and Tramways Carriage Works, Limited, of 
serration and macadam paving, the concrete bed has been | Preston. Each of the six cars has a seating capacity of 
put in to the full width of the tramway formation to pro- | 48 persons—22 inside and 26 outside—and is supplied 
vide for paving the track throughout at a later date, should | with а complete electrical equipment. The motors are Dick- 
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Kerr’s standard 25 B type, 500 volts, and will deliver 
approximately 28 h. p. at the armature shaft, based upon 
the standard rating—i.e., a rise in temperature of not more 
than 75deg. C. in ite various parts after running at a full 
load for one hour. The equipments are mounted on Brill 
21 E trucks. The controllers supplied with the electrical 
equipments are Dick-Kerr's standard D.B.I. form, С type, 
especially arranged with resistances for rheostatic braking, 
operated by the driving handle, which may be utilised 
either when the car is proceeding backwards of forwards. 

The car-shed has been built to accommodate six double- 
deck cars, and has been construeted with a view to rapid 
and economical extension. The building is generally of 
brick, but the east wall, on which side the extension will 
probably be made, is panelled with 9in. brickwork between 
steel stanchions carrying the roof principals. The roof has 
been covered with 5in. pitch galvanised iron, provision 
being made for the substitution of slate should this be 
decided upon at a later date. The main shed proper 
contains pit accommodation for four cars. Provision has 
also been made for offices and stores, also paint and work 
shops for repairing the cars. 

The whole of the work has been designed and carried 
out to the satisfaction of Mr. E. E. Hoadley, the borough 
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outside the town. There are possibilities of a remunerative 
traffic during the summer months from the trippers going 
to Leysdown, a small but growing seaside resort, and 
during the winter months from dockyard men coming from 
and going to the docks at noon and at five. Owing to 
the land in and around Sheerness nearly all belonging to 
the War Office, no suitable site was found available near 
the centre of the town, and it was resolved to build the 
power station and car sheds on some private land near the: 
end of the line, where a supply of water from a well could: 
be got from the owner of the land. 

The power station buildings are of local yellow stocks, 
the chimney stack being of steel plates on a brick base. 
The design of the station was kept on the standard lines 
of the other stations of allied companies at Weston-super- 
Mare, Birkdale, Banbury, etc. The boiler-room, which is 
39ft. in width, contains three Babcock-Wilcox boilers, two 
of which are in a battery, with a heating surface of 3,200 
square feet each. The condenser, together with other 
apparatus, as feed pumps, feed heater, hot-well, grease 
separator, etc., has been put up in a separate room, and 
was supplied by Messrs. Allen and Sons, Bedford, and 
fitted with Edward’s air-pumps. The feed pumps are made 
by Messrs. Weir and Co., and the grease separator by 
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Exterior View of Power Station, Sh. erness. 


electrical engineer of Maidstone. The engine foundations, 
steam and exhaust pipes, cables, and cablelaying within the 
station have all been carried out by the Corporation’s own 
staff. The tramway load will be of great service to the 
undertaking, but we are pleased to know that by energetic 
management Mr. Hoadley has also obtained a good motor 
load which for a non-manufacturing town like Maidatone is 
exceptional. 


THE ELECTRIC LIGHTING AND TRACTION 
UNDERTAKING AT SHEERNESS-ON-SEA. 


The supply for lighting and traction purposes of the 
Sheerness and District Electric Power and Traction 
Company was started in April, 1903. The provisional 
order was obtained in 1900, and on October, 1902, building 
operations were commenced. Sheerness numbers about 
18,000 inhabitants, mostly connected with the naval dock- 
yard, where some 4,000 workmen find employment. The 
line starte at the dockyard railway station, runs along the 
dockyard entrance gates and the passenger station of the 
South-Eastern and Chatham Railway, through the principal 
business street of the borough, up to the Sheerness East 
Station of the Sheppey Light Railway, about one mile 


Holden and Brooke. In order to be quite safe from oil 
entering the water-tube boilers, a Rankine filter was also 
installed. The steam-piping, supplied by Messrs. Babcock 
and Wilcox, consists of one main header interconnecting 
the branches to the boilers and engines in such a way that 
each boiler supplies its own engine in a straight line. The 
engine-room is 52(6. біп. wide and well lighted and ventilated. 
Theenginesarethree high-speed Browettand Lindley enclosed 
type, coupled to three Brush 100-kw. continuous-current 
dynamos generating at from 420 to 550 volts. The gene- 
rators are of the four-pole type for 450 revolutions, and. 
have light aluminium brush-holders. They are provided 
with equalising switches mounted on the same base as the: 
series field breaking switches, to enable the generators to: 
run in parallel on the traction load. The switchboard is of 
black slate and of the usual B.T.H. pattern, with generator: 
els on the one side and feeder panels on the other. 
here are, further, a balancer-booster set and a storage 
battery for the lighting load, of ample capacity, while the 
roof of the battery-room is constructed strong enough to 
carry а traction battery later on, should this be desirable. 
The engine-room is spanned by a 10-ton overhead traveller. 
The feed and circulating water is supplied, as mentioned 
before, from a well some few hundred yards away by an 
air-driven plant on the well known American system. | 
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The 12 cars at present constituting the rolling-stock are 
all double-deckers, each carrying 26 outside and 22 inside, 
and were built, together with the electrical equipments, by 
the Brush Electrical Engineering Company at their Falcon 
Works. The brakes adopted are hand and electrical brakes, 
and the lifeguards are on the Tidswell pattern of a some- 


LE 


Car Sheds, 


what lighter construction. The cars are fitted with a 
sliding bow instead of the usual trolley, and this sliding 
bow together with the overhead equipment constitutes a 
decided novelty, as it is the first installation of this kind in 
England. The light and gracefully shaped bow is carried 
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Side Pole Construction, Sheerness. 


on a steel base which also carries the spring. In a later 
ttern, however, this spring is mounted inside the base 
ike an ordinary trolley base. 
The car-sheds have been built by Messrs. Johnes to the 
. design of the architect, Mr. W. Gray, and are of galvanised 
í iron on à concrete base. They have room for 18 cars on 


five tracks, two of which are built over pits 6ft. deep. 
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Sheerness. 


Provision is made for effecting ordinary repairs, a shop for 
that purpose being fitted with lathes an drilling plant, 
ete. The sheds and shops are well lighted and ventilated. 
The shunting yard is conspicuous for the absence of switches 
and frogs in the overhead gear, and compares very favour- 
ably with a shunting yard for a trolley line. The tracks 
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are laid on wooden sleepers and are well ballasted. The 
total length of the track is 23 miles—21 miles of which is 
single and a quarter mile double track. The gauge is 
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Side Pole Construction with Long and Short Brackets. Car fitted with 
Sliding Bow in background. 
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35ít. 6in., on account of the narrow streets in Sheerness. 
The track is laid on a bed of concrete under the rails only, 
in order to keep down capital costs, and was constructed 
by Messrs. J. G. White and Co. The rails аге 91lb. per 
yard and are in 4216. lengths. The width of the groove is 
llin. although 1jin. should have been permitted with 
regard to the traffic, which only consists of broad-tyred 
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carts. The joints are made on the Anchor joint pattern, 
and double bonded. Cross-bonds occur every 40 yards, 
and all frogs and crossings have not less than two bonds. 
The points and crossings, supplied hy Messrs. Askham 
Bros., are of crucible cast steel, with long tongues. The 
paving consists of granite sette at the turn-outs, and 
Constable’s tar macadam on the single line, with a row of 
setts along the rails. 

The whole of the overhead equipment has been carried 
out by Messrs. J. G. White and Co., side poles with long 
and short brackets being used, together with a little span- 
wire work at some points of the system. The poles are 
30ft. long, and planted 6ft. in the earth surrounded by 
concrete. Mechanical ears are deed, while the sliding bow 
requires р material of an exceedingly pleasing and 

practical design. It is much lighter and the points of 
support are less than with a trolley. The same applies to 
the number of poles used; also there are no frogs and 
crossings in the overhead equipment. The wire, with a 
section of 00 B. & S. gauge, is suspended on the bowstring 
principle, and divided into half-mile sections. Overhead 
guard and telephone wires, supported on insulators and 
brackets, sre provided, the guard wires being bonded to 
the track. The cables have been supplied and laid by 
Callender’s Cable and Construction Company on the solid 
system under the footway. One of the feeders is spliced at 
the feeder box somewhere near the Crescent, and feeds the 
half-mile sections on the Parade and West-street. There is 
only one return feeder, while at the end of the line, near 
the power station, the track is connected to the negative 
bus bars. 

There are at present 1,700 8-c.p. lamps connected to the 
lighting mains, together with some motors. A feeder to 
Queenborough has been decided upon, and additional 
demand for power purposes may be expected from a 
factory building near the power atation. 

The entire undertaking has been designed by Mr. Gerald 
Hooghwinkel, M I. E. E., of the staff of the Electrical Power 
Distribution Company, Limited, while the buildings and 
car-sheds were erected to the design of Mr. W. Gray, of 
11, Adam-street, London, W.C. 


AN ENGINEERING DEGREE, AND HOW TO GET ONE. 
BY A. M. | 


About two years ago the University of London issued 
regulations for a B.Sc. degree in engineering, and the 
scheme is now in full working order. How many men 
now at work in the engineering profession regret that they 
have no convincing evidence of their knowledge of engi- 
neering soience. Some, perhaps, possess their college 
certificate, and find it quite unknown and unrecognised 
outeide of a small district. Others, again, have passed 
the associateship examination of the Institution of Civil 
Engineers. But what of the young electrical engineer who 
aspires to higher posts, whose chief is not perhaps a member, 
and able to nominate him for membership of the Institution 
of Civil Engineers? To him and to many others the new 
degree offers the advantage of a hallmark of the very 
highest class, and yet one which may by hard work be 
won in the leisure time of the engineer engaged in his 
profession. Some of the provincial universities have granted 
their degrees in engineering for years past, but these 
have generally only been open to those fortunate enough 
to be able to take a fairly complete day course of 
instruction, the qualification being by attendance and 
examination; and many well-trained men from other 
institutions are left with no widely recognised diploma. 

The older science degrees of London University are, in 
academic circles, held in estimation second to none, and 
the up-to-date syllabus of subjects and the ground covered 
by them ensures for the new engineering degree a 
similar high regard among technical engineers—and one 
which is almost certain to increase with years, The 
Institution of Civil Engineers accept holders of this 
degree for associateship without requiring them to pass 
the usual examination. 

How can such a degree be obtained? In the first place, 
like almost everything else worth having, it means work. 


If the aspirant is residing in London, he had better consult 
the head of the engineering department of one of the many 
institutions comprising or affiliated to the London University. 
But to take a more general case. Suppose his work lies in 
the provinces. His first stage will, to an engineer, offer, 
perhaps, the greatest difficulty of any ; he must, if he has 
not already done so, pass the matriculation examination. 
But even matriculation is not so dreadful now: Latio, the 
bugbear of so many students of science, is no longer a 
compulsory subject. The subjects which an engineer would 
probably choose are: (1) English ; (2) elementary mathe- 
matics ; (3) French; (4) elementary mechanics; (5) e'emen- 
tary physics, chemistry, or geometrical and mechanical 
drawing. Some assistance with most of these subjects 
could, if necessary, be obtained in evening classes in nearly 
any town in this country. 

aving matriculated, the more serious work of the inter 
mediate examination begins. The subjects most likely to 
be undertaken are: (1) mathematics; (2) mechanics; (3) 

engineering drawing; (4) electricity and magnetism ; (5) 
heat and optics, or chemistry or geology. This examination 
is by no means a difficult one: the standard of the various 
subjects is about the same as that of the advanced stage of 
the Board of Education examinations ; a candidate residing 
within range of an institution in which South Kensington 
science evening classes are held in these subjects, would be 
able to get а great amount of assistance from them. 

Lastly, there is the BSc. or final examination. This 
examination is, of couree, of a higher standard than the 
two preceding ones, but as the subjects are all those with 
which the candidates are presumably best acquainted, and 
in which they are most interested, it does not necessarily 
offer the greatest obstacle to the ultimate goal. The range 
of subjects being а large one, а considerable amount of 
choice is provided, so that the electrical engineer, the 
mechanical engineer, and the civil engineer can all 
find a suitable combination. The subjects are divided 
into two groups In Group А three subjects haye 
to be taken out of the following four: (1) theory of 
machines and machine design ; (2) theory of structures and 
structural design ; (3) са dp and elasticity of materials ; 
(4) electrical technology. In Group B two subjects for a 
pass, and three for honours, are necessary, selected from 
the following seven: (1) hydraulies; (2) surveying; (3) 
theory of heat engines ; (4) design of electrical machinery 
and apparatus; (5) generation, transmission, and distribu- 
tion of electrical energy; (6) higher mathematics; (7) 
advanced theory of machines and structures. It will be 
sufficient to indicate a choice for an all-round engineer, 
including, of course, electrical knowledge; the modifica- 
tions for other branches will be obvious. In Group A the 
subjects of theory of machines, strength of materials, and 
electrical technology would be presented, and in Group B 
electrical design and electrical energy, with probably theory 
of heat engines, if the candidate aims at honours. 

In, say, Manchester, where there is an exceptionally 
large number of technically educated young engineers, 
evening classes can be found covering the whole range 
of these subjects. In other large towns not quite so 
fortunate in the matter of technical education, a very great 
deal of assistance could be obtained from existing classes 
even if the entire ground is not covered, while to the man 
in the more remote country towns there is open corre- 
spondence tuition, and, above all, if he has learned how to 
read and learn for himself, there is the great opportunity of 
self-education. 

Full regulations of the examinations with detailed par- 
ticulars of the ground covered in each subject may be 
obtained free on application to the external registrar of 
London University, as may also those of the matriculation 
examination. 

Lastly, there is one other class of persons to whom this 
subject is of importance—viz. parents, guardians, and 
advisers of youths who are destined for the engineering 
profession. The latter are often limited by circumstances 
to one or perhaps two years at college; to these a degree 
is still a possibility, for part of the work can be done at 
college, and the remainder, by an industrious youth, after 
leaving. There is one most important piece of advice to 
be urged if a degree is remotely contemplated : let & youth 
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matriculate before leaving school, for his school learning is | South Africa the trials of this coal delivery wagon have 

generally soon forgotten. Even if the degree work is not | been expedited, and were successfully accomplished last 

afterwards followed up, the matriculation certificate is | week. 

accepted in lieu of the examination for admission as al The scheme broadly consists in making the, municipal 
e ; 
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FIG. 1.—Taking in Coals at the Railway Coal Siding, Huddersfield. 


student of the Institution of Civil Engineers and various , tramways a link between the coal shoote on the railway 
other bodies. | and the coal bunkers of large manufacturers In order that 
——— 9 this might be done, permission had to be obtained from the 


| railway companies to run a tramway line into their coal 
ELECTRICAL COAL HAULAGE ON THE HUDDERS- yards. Tho 1 for this бта were successful, 


FIELD CORPORATION TRAMWAYS. .- and we must congratulate both Mr. Thomas and his com- 

=== | | mittee on the fact. The difficulty in the way of a settle- 

Through the courtesy of Mr. Н. N. Thomas, the general | ment was that a tramway authority, which is an active 
manager and engineer of the tramway department, we are | competitor of the railways, was the applicant for the 
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. Fic. Z.—1he lU-ton Electric Coal Wagon leaving the Kailway Yard, Huddersfield. 


able to give in this week's issue some interesting photo- convenience. The Corporation had to approach the 
hs and particulars of the scheme of electrical coal | joint railway companies—+.c., the London and North- 
laclage introduced by him. Ав our readers will know, | Western and the Lancashire and Yorkshire. Ав it 
Mr. Thomas is leaving the employ of the Huddersfield | was а new departure, the matter had to be brought 
Corporation to undertake similar duties for the Durban | before the directorates of both OR pA .but it 
Corporation. In consequence of his early departure for | was eventually agreed that the Huddersfield Corporation 
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should lay tramlines in the coal-shoote yard at Hillhouse, so 
that wagons might be run into it and receive the coal from 
the delivery places at the shoot mouths. The ratification 
of the agreement was announced at a recent Council meeting. 
The completion 9f an agreement between the Corporation 
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the coal shoots at Hillhouse to the delivery place at Welling - 
ton Mills is about four miles. 

Our photographs (which were taken by the chief engi- 
neering assistant, Mr. J. C. Whiteley) are most interesting, 
and due credit must be given to this gentleman for the 
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ко. 3,—Electric Coal Haulage on the Huddersfield Corporation Tramwayr. 


and Messrs. Martin, Sons, and Co., Limited, manufacturers, 
Wellington Mills, Lindley, which had been provisionally on 
foot for some time, was reported to the same meeting. The 
Corporation constructed a line running from Bradford-road 
along Whitestone-lane into the railway coal-shoote yard, a 
artin, 


distance of about a quarter of a mile, and Messrs. 


assistance he has rendered to his chief in the carrying out 
of this pioneering work. | 

In these photographs Fig. 1 shows the n in position 
at Hillhouse coal sidings, Huddersfield, under the shoots. 
Fig. 2 is of а loaded coal wagon leaving the coal siding. 
Fig. 5 shows a coal wagon on the line of route through one 


Fic. 4.—Delivering the Coals to the Manufacturers’ Bunkers. 


Sons, and Co. have constructed a tramway line from the , of the residential districts ; the grade the wagon is standing 


main road, on the way to Salendine Nook, into that portion 
of the premises where the coal has to be delivered. The 
overhead equipment for this ahort line has been put up by 
the Corporation workmen, under the superintendence of 
Mr. H. N. Thomas. The total length of the journey from 


on is 1 in 18. Fig. 4 is the final stage, where the wagon 
is discharging coal in the bunkers at Martin’s Mill. 

It will be seen from this that the wagon is not unlike an 
ordinary coal wagon. It is designed to hold 10 tons. The 
wagon is made so that the coal can be discharged from each 
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‘side simultaneously. The body of the wagon was con- 
structed by Messrs. Milnes, Voss, and Co., of Birkenhead, 
and it is mounted on a radial truck manufactured by the 
Brush Electrical Engineering Company. It is equipped with 
two Westinghouse 80 motors, each of approximately about 
45 h.p, and it is also equipped with a Westinghouse- 
Newall magnetic brake and a powerful hand-brake. It is 
fitted with a special axle arrangement for enabling the 
wagons to pass easily round curves, an arrangement which 
has only been patented recently. The wagon is also supplied 
with the usual sanding apparatus, and is as complete as it 
can be for the purpose for which it is intended. The 


trolley pole has to be longer than those used on the |. 


ordinary cars, because of the height of the wagon being 
so much less. The car can be driven from either end, as is 
the case with the ordinary cars. The wagon had to be 
specially designed in order to cope with a difficulty which 
was at once seen at the coal shoots. The wagon body was 
too high to admit of coal being taken endways, as is 
the case with carts, under the delivery shoote. A line 
parallel with the face of the shoots had to be constructed 
in the shoots yard, so that the wagon may be taken along- 
side the delivery shoote, as is shown in the illustrations 
(Figs. 1 and 2). 


Another point resulting from the use of old shoots was 


that a 3ft. 6in. platform could not be allowed оп the 
. wagon, but this had to be reduced to 2ft. біп. For the 
same reason the headroom had to be cut down to 7ft. The 
inauguration ceremony of this new coal service was attended 
by a large number of interested parties, and we foresee that 
it will not be long before other manufacturers demand the 
same convenience from the Corporation. The feature of 
the case is that the roads in Huddersfield are exceedingly 
hilly, and the cost of haulage correspondingly great. In 
consequence, the cost per ton for delivery of coal into out- 
lying works becomes a serious matter, and the introduction 
of a tramway siding will soon be repaid by the saving in 
cost. From the Corporation’s point of view the service is 
a good thing, because it can be carried out during the 
slack periods of the day, or at night, when the tramway 
lines are not working to their maximum capacity. 

We congratulate Mr. Thomas in that he has been able to 
witness the successful commencement of this service before 
his departure to Durban, and wish him again every success 
in his new work. 


THE HUMMING OF ELECTRICAL MACHINES.* 


Machines of modern design are liable to be more or less 
noisy, the sound varying from a whistle to a howl, accord- 
ing to circumstances. That it is not merely an air vibra- 


tion which is in question may be safely admitted, from the |. 


fact that the noise usually stops as soon as the excitation is 
taken off. Also, the same results may be noticed on 
machines having wide open slots and those having very 
narrow or hali-closed ones. Though this humming is in 
itself quite harmless, it is very disagreeable when the machine 
has to work near occupied houses, and cases have occurred 
in which an otherwise satisfactory machine has had to be 
rep due to this cause alone. In stating above that 
modern machines are liable to this trouble, reference waa 
intended more especially to those having laminated poles, 
small air-gape (1:5mm. to 3mm.), and few slots. The diffi- 
culty is, in practice, found far less frequently in the older 
machines having air-gaps of 4mm. to 6mm., solid poles, and 
numerous slots. It may be mentioned at once that the 
pitch of the note, as would be expected, depeuds directly 
on the number of teeth, whilst the amplitude of the sound 
falls as the number of teeth increases. Already with 13 to 
15 slots per polar aro practically no humming is noticeable, 
and it disappears entirely with higher numbers, In modern 
practice much smaller numbers of slots, such as six to nine 
slots per polar arc, are commonly met with. Experience 
has, however, shown that with even as low a number of 
slots per pole as five absolutely silent running is possible 
under certain conditions, as described below. It happened 
to be possible, by inserting sheet iron behind the poles, to 

* Translation of an article by J. Fischer-Hinnen iu the Zcitschrift 
für Elektrotechnik. | 
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of air-gap on certain machines of this sort 
on, a it was found that, contrary to 
tation, this did not appreciably increase the noise. 
tever the cause of the humming, it is easy to prove 
that the latter is directly dependent on the number of slots. 
Of course, the actual seat of the noise is not necessarily the 
armature itself, but may be in the poles, which are set in 
vibration by the changes іа magnetie field corresponding to 
the different positions of the armature. By means of the 


vary the 1 
experimen 
өх 


‘tuning fork the above statements may readily be confirmed. 


The usual tuning.fork of commerce is set for the note la of 
the fourth octave, and consequently.makes 440 vibrations 
per second. The number of vibrations corresponding to 
other notes may be seen from the following : 


Fourth octave: do=264 vibrations, ге = 297, mi = 550, 
fa = 352, sol = 396, la = 440, si=495 vibrations. 


Fifth octave: do=528 vibrations, ге = 594, mi = 660, 
fa = 704, 801 = 792, la == 880, ві = 990 vibrations. 


Sixth octave: до = 792 vibrations, те = 891, and so on. 


It is, therefore, onl necessary to determine the note by 
means of the tuning forks, ‘which should offer no difficulty 


5 musical ear, and at the same time take the 
speed of the 


e machine. Dividing the number of vibrations 
corresponding to the note by the number of revolutions per 
second, the result is the number of vibrations per revolu- 
tion, which, naturally, must vary direotly with the mechanical 
or magnetic variations to which these vibrations are due. 


і. 


Fic. 1. 


A few examples will make the matter clear. An 11-h.p. 
motor running at 1,070 revolutions per minute, or 17:8 per 
second, was found to give the note exactly midway between 
sol and la of the fifth octave, and corresponding to 
792 + 880 


2 
tions per revolution are 


= 836 vibrations per second, во that the vibra- 


170 =47. As the number of slots 


in this motor was 47, there can be no doubt the initial 
cause of the humming lies in the armature slots. 

The same experiment was made on a 4'5-kw. dynamo 
running at 1,400 revolutions per minute, or 23°46 per 
second. In this case the note was determined with great 
exactnese, and was found to be midway between la and 


880 + 990 
2 


si in the fifth octave, and gives = 955 vibrations 


per second, or 224 = 40 per second —i. e., exactly as many 


as the number of armature slots. 

The pole shoes of both machines were next reduced 
somewhat in span, and this almost entirely stopped the 
humming. When the pole span was still further reduced 
the humming commenced again. Other machines tested in 
the same way with various pole widths and different arma- 
ture slots (see table) confirmed these results —i. e., a 
distinct ratio of pole span to slot pitch could be found at 
which the humming was a minimum. The explanation for 
this is, as already mentioned, that the total flux passing 
through the pole varies according to the relative position 
of the armature and the poles, and, within certain limits, 
according to the ratio of slot pitch to polar span, and this 
causes the pole shoes to vibrate. In accordance with this 


— * 
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view, the amplitude of the vibrations should be a minimum 
when the pole span is an exact multiple of the slot pitch. 
Ав а matter of fact, this rule in no way agrees with the 
test results, obviously owing to the effect of fringing of the 
lines at both sides of the pole-piece. 

The writer has attempted to establish a rule, and, во far 
as his experiments go, the best reaults would seem to be 
obtained when the polar arc is made such that the alot 
pitch (reduced to the diameter of the bore) divides into it 
an exact number of times + ‘5. There is, of course, difficulty 
in deciding what to call the polar arc when the pole tips 
are rounded, and in such cases the writer өү дез the 
extreme outer pole span less 7 of the radius of the rounded 
tip. Stated algebraically, the rule for minimum humming is: 

b-— 7 т 
(D+2 $) т 
where Ni is the number of slots, and the meanings of the 
other letters can be obtained from Fig. 1. The more closely 
this quotient approaches to a whole number the greater is 
the danger of humming, except when the number of slots 
is very great—t.e., over 15 to 15 per pole span. 


Ni =a whole number + `5, 


PARTICULARS OF MACHINES ACTUALLY OONSTRUCTED (see Fig. 1). 


Single Radius of 
Armature ; No. off Slot | Slot | Polar 
No. | diameter, | r slots, | pitch, |width,| аге, оа К, 
D. „NI. T. | a |b р» 
1 200. 16 | 39 |171 7 120°; 47 6:84 
2 230 15 | 47 |156 | 6 180:b| 6 8:15 
3 230 1:5 | 40 |185 | 85.1805, 5 6:95 
4 250 15 | 47 |169 | 6:5 |1599. 5 8:06 
5 270 2 45 |191 8:5 | 155 5 7 94 
6 270 2 49 17˙55 8'6 | 145 §'1 8:06 
7 $10 2 45 |23 9 170 7 7:18 
8 310 25 | 45 23 9 165 7 6:96 
9 340 2 57 |18°95| 8 1952| 85 10 
10 470 25 | 76 1965 — 190 1 9`7 
11 | 490 ó 72 |2161| — | 196 1 90 
12 540 . 5 75 |236 | — | 215 1:5 91 
15 800 4 48 |51°5 24 | 200 — 8˙9 
14 200 15 | 29 22 9 104-8 46 4°62 
15 250 15 47 |156 | 6 120˙5 6 7°45 
16 230 15 40 {183 | 8:5 |1255) 7 6°6 
17 250 2 53 15 6:5 |144:8| 5 94 
18 270 2 45 |191 9 150 7 76 
19 340 2 88 (12°53 | 55 |1959| 85 |154 
20 340 2 99 10˙9 55 1952| 85 1735 
21 440 5 117 |12 6'5 |2395) 92 |194 
22 440 5 75 187 | 8 23958 92 12°45 
23 370 2 95 |126 | 6 | 205 85 |158 
24 400 25 | 86 |148 | 75 | 214 9 14 
25 400 2 | 87 |146 | 68 214 9 


REMARKs.—Nos. 1 to 13, bad humming; Nos. 14 to 25, no 
humming. Nos. 4, 6, 8, and 18 had slanting poles. 


This table shows that the rule given checks fairly well 
with the experimental resulte, except in the case of the 
three last machines, which, however, have a very large 
number of slots, and this alone may account for their 
behaviour. In spite of this agreement, however, the writer 
does not consider the rule to be absolutely reliable, as it 
takes no account of the slot width. If we consider the 
slot width reduced indefinitely, we arrive at a smooth-cored 
armature, which certainly does not hum, and yet the rule 
would show the contrary. In view of the importance of 
the matter, the writer hopes that others engaged in 
dynamo manufacture will test the accuracy of the above rule. 


CORRESPONDENCE. 


“Опе man's word is no man’s word, 
Justice needs that both be heard." 


TELEPHONY AT GLASGOW. 


Sır —“ The value of Sheriff Jameson’s precious report 
may be gauged by the contempt with which it has been 
treated in Glasgow, the city with which it deals, and by 
the fact that the Government, which appointed him as 
commissioner, ignored it. With regard to Sheriff Jameson’s 
Glasgow report, it is unfair and misleading to suggest that 
it questioned the accuracy of my estimate. The sheriff's 
doubts were understood (y whom?) to refer to the diffi 


= 
U 


culty of repaying capital on the rates pro ‚ assuming, 
as he did, that the license would certai terminate in 
1911, and that the Corporation system would not then be 
bought by the Post Office. Under the new Act the license 
may be extended to 1925 at the wish of the municipality, 
and the Post Office will buy the system. My estimate was 
not so much an estimate as a statement of ascertained cost, 
since every item was covered by actual tenders from respon- 
sible firms, who were prepared to undertake the work at 
the figures given. The estimate was not shaken, although 
I was cross-examined on it for the best part of two days by 
the leading members of the Scottish Bar; and a reference to 
the Blue-book of the 1898 Select Committee will show that 
it has been accepted as correct by Mr. Hanbury. It is in 
effect correct, and as applicable to Dublin as to Glasgow." 

These remarks are not my own, but occur in letters 
signed by А. R. Bennett and published in the Freemans 
Journal in September, 1899. They show pretty clearly 
that Mr. Bennett at that time did not read into Sheriff 
Jameson’s report the meaning which he and W. O. T." 
now find in it. If “ W. O. T." will take the trouble to 
read the whole paragraph on p. 17 of the report, he will 
find that the commissioner is speaking throughout of ап 
estimate for a municipal telephone system for Glasgow. It 
he will refer to p. 4 of the report, he will find that the 
sheriff refused to enquire into the cost of the National 
Company's system. Even the part of the commissioner's 
report which W. O. T." does quote makes no mention of 
the suggestion that the estimate was for the purpose of 
showing what the existing system ought to have cost. It 
is evident either that this suggestion made no impression 
upon the mind of the commissioner, or that he considered 
it а change of front not worthy of attention. 

As for W. O. T.,“ I am sorry for him. I have patiently 
borne with his obvious lack of knowledge of the technics 
of telephony, and with bis even more trying impermeability 
to the meaning of plain English. By close argument and 
clear marshalling of facts I have driven him out of one 
ineffective position after another, and he finally takes 
refuge in a mere verbal quibble. He hoists the white flag, 
and at the same time tries to give опе a furtive stab. I 
have tried to think better of W. O. T.,“ to think that he 
really wanted the truth, as he has said. Let him read 
over, in the calm seclusion of his study, his contributions 
to the last three issues of the Electrical Engineer, and if, 
when he comes to his deplorable quibble on p. 308, he does 
not blush for himself, then there is no hope for bim. Poor 
"W.O. T.“ 

I can quite appreciate that one who has such а remark- 
able record for accuracy and consistency as Mr. Bennett 
has must become extremely impatient at the stupidity of 
а poor dull chap like me, who cannot see any reason in 
describing an estimate fora metallic circuit underground 
telephone system as an appraisal of the cost of a single- 
wire overhead system containing fewer exchanges and a 
considerable smaller length of liae. Mr. Bennett apparently 
argues on these lines: "I have described at various times 
the same thing in diametrically opposite terms. I choose 
now to adopt one set of descriptions, and that stupid fellow 
Webb chooses to adopt the other set. What is the good 
of Webb quoting one set when I now nail my faith to the 
other set? 

Mr. Bennett now quotes Colonel Slacke, and gives a 
partial account of the little tiff at the Hull enquiry, which 
was the occasion, I believe, of the first appearance since 
1897 of the Glasgow estimate as a statement intended то 
show what thethen existing system of the National Telephone 
Company ought to have cost. However, the whole point 
of Colonel Slacke’s attitude is summed up in the last line 
which Mr. Bennett quotes, in which the inspector stated 
that he declined to hear any more of the matter. If 
Colonel Slacke had been willing to hear the matter out, 
Mr. Robb would no doubt have made it clear to him, as I 
think I have made is clear to any unprejudiced person, 
that it is impossible, in the face of Mr. Bennett's state- 
ments in 1898, 1899, and 1900, to accept his present 
statement that the estimate of 1897 was made for the 
special purpose of showing what the then existing system 
in Glasgow ought to have cost the National Telephone 
Company. 
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In referring to the Hull incident, Mr. Bennett is uot 
more accurate than usual. I made no reference in my 
evidence at Hull to the original Glasgow estimate. The 
only reference which occurs in the Hull report to my 
evidence at Glasgow is on the question of spare plant. 
There is no warrant for Mr. Bennett's statement that 
Colonel Slacke committed himself to any strong language 
as to my conduct. I think the reckless inaccuracy of Mr. 
Bennett's statements, both as to facte and to people, is a 
most unfortunate part of this discussion. 

As regards Sheriff Jameson’s report, to use an expressive 
phrase from the current slang of the day, Mr. Bennett 
cannot have it both ways. He has previously referred to 
the sheriff's report in the polite terms which he customarily 
applies to anyone who has the misfortune to differ from his 
views, and it is really hardly decent for him now to quote 
the report as upholding the entirely opposite view of the 
matter which he now adopts. | 

"There is a strong resemblance in the history of this 
telephone estimate to another discussion which has occupied 
public attention of late. The parallels between Mr. Bennett's 
Glasgow estimate and the famous “ Petersburg” are most 
striking. At the beginning the estimate is a Volunteer 
cruiser that knows its business—a man-of-war, bow, stern, 
and amidships ; in other words, a full-fledged working esti- 
mate for a Glasgow municipal exchange equipped with all the 
latest devices. Challenged at the Dardanelles—the cross- 
examination at the enquiry is the Dardanelles—the fighting 
flag flutters to the deck and up goes the innocuous merchant 
bunting. “ Morely a comparison; no working estimate 
about this, Mr. Sultan—that is, Commissioner.” But once 
past the Dardanelles, the Glasgow enquiry over and blue 
water ahead, the man-of-war flag is broken out again, the 
ammunition hoists click fluently, and the guns bristle. 
Estimate, indeed! No, Sir, no mere estimate; statement 
of ascertained cost. Fight anybody with this, anywhere. 
Sink any objections in short order.” Poor merchantmen, 
editors, engineers, commissioners, and other small fry 
riddled and wrecked in most contemptuous manner. Later 
on, strong protests are made in light of ascertained facts. 
Fighting flag comes down with a run and merchant ensign 
covers the whole ship. ‘Working estimate? Never. 
Special commission expired long ago. Never was an 
estimate, never could be an estimate, nobody ever could 
take it for an estimate. Object merely to show what 
something entirely different ought to have cost.” Unfor- 
tunately, it is not possible to make the instructions for the 
estimate to turn itself into a statement of what something 
else onght to have cost reach the right quarters, because 
between the azure covers of certain official records the 
estimate sails on serenely through the ages as a detailed 
working estimate for Glasgow municipal exchange. The 
parallel is not complete, but it is interesting as far as it 

.— Yours, eto., HERBERT Laws WEBB. 
35, Old Queen-street, Westminster, S W., 
Aug. 29, 1904. 


SIR,—Mr. Webb is лга» but editors are grumpy, 
and I am told telephony at Glasgow “must not run the paper.“ 
Editors are human, but this telephone question is important. 
Mr. Webb is not nice to me; but I have heard somewhere 
that it is the custom of lawyers when they have no case to 
slang their opponents, On these grounds, I should say 
that Mr. Webb is fully conversant with the fact he has no 
ease. Words were given to us to hide our real thoughte ; 
he has enongh words—what about his thoughts? Now let 
us come to grips, if we can, for Mr. Webb is more slippery 
than an eel, and boxes the compass admirably. | 
Aug. 6.—Mr. Webb leads off with the right, referring to 

1897 estimate, which he assumed applied to work 
to be carried out. He leads to the inference that 
cost of installation should be proportionate to instru- 
mente or subscribers. 

„W. O. T.“ replies cost is not proportionate to 
instruments or subscribers, and that the estimate 
referred to was not an estimate for any work which 

Mr. Bennett proposed to carry out. 
Aug. 12.—Mr. Webb is compelled to agree that W. O. T." 
js, at any rate, ilally correct, but will bring in 


other factors besides area as having influence on 
cost. [Inasmuch as Mr. Webb admitted the non- 
proportionality of cost with number of subscribers 
or instruments, my point was carried.]. Mr. Webb 
now brought in a lot of questions, all based upon 
this assumed estimate. 

s W. O. T." replies, quoting Bennett, that this 
much-abused estimate was noi for the purpose Mr. 
Webb assumed that it was. [Here we get: Webb 
says yes, Bennett says no—a direct negative. 
Bennett made the estimate, and surely he must 
know what he made it for. Query: which of the 
two is most likely right. I, as an outsider, say the 
man who knows, not the man who thinks he knows. | 

Aug. 19.—Mr. Webb gives copious extracts from tbe 
minutes of evidence to support his Ves.“ [He 
italicises some words, which he deems the most 
important. He is right; but again, to an impartial 
outsider these words seem to support Bennett, 
not Webb's view (ride p. 271, column 2): Not во 
much an estimate as а statement of ascertained 
cost." Webb says tis an estimate." Bennett 
says it isn't. Which is right—the man who pre- 
pared the statement, or the man who criticised it ? 
Further, what did Bennett mean by “ ascertained 
cost?” Cost of what—something to be done? If so, 
it was an estimate. Something done; if so, it was 
what Bennett says it is.] 

„W. O. T." merely states his interpretation of 
the evidence. 

Mr. Bennett gives further extracts, showing 
most conclusively that the estimate or statement 
was not for what he wanted to do, as is Mr. Webb's 
contention, but for purposes of comparison. He 
also refers to Mr. Salveson's interpretation corrobora- 
tive of his case. 

Aug. 26.—Mr. Webb wobbles—he pretends he wants to 
settle а point, but judiciously goes to 5 
else. He won't have Mr. Bennett's view, suppo 
as it is by the evidence in chief, in re-examination, 
and in Mr. Salveson's interpretation, and he intro- 
duces the question of metallic circuits as a proof 
that Bennett, Salveson, and myself don't know what 
we are talking about. I cannot speak for two of 
these ep but Q. 5,040, 5,041, 5,043, 5,359 
certainly bear out their views and my views, and in 
my opinion are quite consistent with the questions 
quoted by Webb. Then Mr. Webb goes on to be 
great on words. Mr. Bennett's reply (5,559) con- 
tained these words: For the specific purpose of 
ascertaining the AM cost of such a system 
as exists here.” Webb's fencing with words is 
simply to draw a red herring over the scent, but 
it is too thin, Mr. Webb—too thin. 

Mr. Bennett gives extracts corroborative of his 
view which came out at the Hull enquiry. 

„W. O. T." further corroborates Bennett by a 
quotation from the judge or commissioner's report, 
which is to all outsiders abolutely conclusive. 

To-day we get another stage. I must not aocept 
Jameson's view of a particular point because Bennett 
has ridiculed the report, and the Government did not 
act on it. Really, Mr. Webb, can you put that 
forward as aiding you. The point is estimate, not 
report. I do not know why Bennett or Glasgow 
or the Government put aside the report. I only 
know it corroborated the view that Bennett put for- 
ward about this estimate. The evidence that I can get 
from all the sources indicated serves the same purpose, and 
corroborates Bennett. Mr. Webb need not be sorry for 

me—let him first think p оле. I have ч J 5 

report (p. 17), and what Mr. Webb says of the paragrap 

is Pointy UE The commissioner is not speaking of 

Bennett, as Webb would have me and others infer, and in 

this, and so far as I know, his writings for the first time, 

Webb descends to the use of contemptible weapons. The 

commissioner speaks of an estimate obtained from an 

unknown expert by Mr. Starke. There he says what I 

gave in the quotation (Aug. 26) about Bennett, then he 

goes on to Glasgow's indebtedness.— W. О. T. 
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GLASGOW TRAMWAY ACCOUNTS. 


The accounts of the Glasgow Corporation tramways : 
department for the year ended May 31, 1904, are, of 


course, of supreme interest to the inhabitants of Glasgow. . 
The information given in the publication is most complete, 


and is also of general interest, because it shows to other 
local authorities exactly what the Glasgow Corporation is 
doing. Without contradiction, we may say that the tram- 
way department in this important Scotch town is a credit | 
to the country, and that those responsible for the policy, 
financial and otherwise, are energetic and cautious bueiners 
men. We are not surprised, however, to find that our 


contemporary, Electrical Investments, feels called upon to 


step in and warn the Glasgow people of their financial 
deficiencies, and of the consequent difficulties ahead. This 
publication—which one is led to suppose is intended for the 
“ investor, director, councillor, engineer, manufacturer, con- 
tractor, etc.”—is obviously shocked at the financial ruin 
hanging over the Glasgow tramway department. It man- 
fully steps into the breach, and, to quote its own words 
complains of many things. For instance, our contemporary 
says: 

“ Мапу persons, of course, are satisfied with the general 
appearance of things, and do not trouble to look beneath 
the surface; and to all such it may appear that if the 
Glasgow tramways are well organised and efficiently 
operated, all is well, and nothing more need be said. But 
it must be remembered that this is a public undertaking 


on a very large scale, and involving very heavy capital. 


expenditure ; it is, further, the principal municipal tram- 


way system in the kingdom, and is frequently cited as a 


conclusive argument in favour of municipalisation of the 
tramways in other communities ; and for these reasons it 
is necessary to do more than enquire into the ability and 
efficiency of the staff. We must consider the financial 
policy of the Corporation or its responsible committee, 
and see whether the community has really benefited by 
municipalisation." 

Our contemporary then gives the comparison ТИРЕ 
the revenue accounts for 1903 and 1904. It goes on to 
say: It will be seen that the traffic receipts have increased 
in the year by £64,693. 68., a very substantial and meritorious 
increase, indicating at once the popularity of the cars and 
the increasing demand for this means of locomotion ; but 
what has it cost the Corporation to earn this increase in 
revenue? For a financial undertaking that is the important 
point. The working expenses for the year 1902-03 were, 
£431,870. 28. 11d., while those for 1903-04 are £496,266. 
14s. 11d., an increase of £64,396, 12s. Thus the whole of 
the increase in traffic receipts has been swallowed up in 
working expenees, and if it were not for the increase in the 
item ‘Other receipts,’ the undertaking would have shown 
this year a balance to net revenue account almost identical 
with that for the previous year. Now, is this satisfactory! 
We do not think апу company would find it во, nor would 
the town councillors of Glasgow if they were shareholders 
in а company showing these returns. The traffic revenue 
per car mile has decreased from 11'19d. to 10:58d.—that 
is, by 0-61d.—and the working expenses per car mile have 
increased from 5:214. to 5 26d. The committee explains 
this increase as being ‘altogether due to the increase in 
the amount of taxes and accident insurance,’ while the 
decrease in revenue is ‘chiefly due to tho augmented 
service of cars which is now given on all routes.’ But can 
either of these statements be accepted as satisfactory 1” 

Lastly, it attacks the Corporation for having devoted 
£62,000 out of the net revenue to special depreciation of 
various portions of their plant. It asks, “ What is special 
depreciation 1 " and accuses the department of creating the 
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term in order that a sum which is ordinary depreciation 
should swell the net revenue. Our contemporary concludes : 


“ The revenue per car mile is declining year by year, and 


difficulties would appear to be ahead. The present policy 
tends to concealment of the true position, and may lead to 
great abuse when the difficulties arrive. Let the Council 
take warning in time.” 


We must say we are amused by the criticisms, which 
have not an atom of sense in them from beginning to end. 
It is hardly worth while troubling our readers with a few 
words exposing the special pleading in the article. As, 
however, the printing of mis-atatements is supposed to 
render these unimpeachable, it may be well to mention one 
or two points. In the first place, it is quite true that the 

-increase in traffic returns for the year has been equalised 
by a practically similar increase in the expenses. In 
other words, a more frequent service has been given 
at an increased cost, but the increased revenue has 
justified the improvement in the transport facilities. 
We presume that the advocates of company manage- 
ment will always fail to understand the argument 
which Mr. Garcke was the first to lay down—zi.., 
that municipal undertakings should not make a profit. 
We then come to the question of the decrease in the 
revenue per car mile, which the Tramway Committee 
attribute to the augmented service of cars. We fail to 
see how any further reason is possible, in view of the fact 
that the total revenue is increased. Perhaps our con- 
temporary thinks that with too many cars on the route 
people refuse to travel at all for fear they should get on to 
the wrong car. Lastly, we come to the depreciation 
question, which is the stock argument of the British 
Electric Traction Сошрапу and their numerous experts 
against corporation management. It is true that these 
arguments must not be applied to British Electric Traction 
undertakings, as otherwise their position would not bear 
investigation. After reminding our contemporary of the 
old proverb that “а rose with any other name would 
smell as sweet,” we propose to contrast the Glasgow 
figures with one of the oldest companies under the British 
Electric Traction Company’s régime. Thus, at Glasgow 
the capital account at the beginning of the last financial 
year stood at £2,129,512. As a result of the. year's. work 
the following large sums were applied -to depreciation, or 
the repayment of capital, between which we see no differ- 
ence. The items аге: sinking fund, £45,552 ; depreciation, 
£78,619 ; special depreciation, £62,000. These amounts have 
а total of £186,171, or 84 per cent. on the capital above 
mentioned. Of course, the capital account has been added 
to during the year, but some £43,000 was also distributed 
between the “common good” and the reserve fund. These 
figures may show faulta in the present policy and difficulties 
ahead, but the faults can only be in points of book-keeping 
and the difficulties in the minds of interested parties. We 
now turn to the accounts of the Potteries Electric Traction 
Company, and one would expect from the fact that Mr. 
Emile Garcke—the leading authority on depreciation— 
is a member of the Board, that this company would 
give Glasgow points on the depreciation question. 
The company for 1902 had an issued share capital 
of £490,000, and £220,000 of debenture stock. For 
that year, the last for which we have figures, the 
company had a net revenue, after paying debenture 
interest, of £23,299, or about 4} per cent. on its issued 
capital. Obviously, this should all have been put to 
depreciation, but the company voted the magnificent sum 
of £2,000 to depreciation—:.e , 0:41 per cent.—and divided 
the rest as dividends. Їп our opinion the difficulties 
mentioned above are not far abead in this case. These are 


which he was engaged — the effects of 


the facts, but we are quite sure that our contemporary 
will ignore them, and that the argument of the insufficient 
depreciation of munivipal undertakings will still be harped 


‘upon by the directors of the company above mentioned. 


REVIEWS. 


The Telephone Service: Ita Past, Its Present, and Its Future. 
By HERBERT Laws W ERB, M. I. E. E. Illustrated. Whittaker 
and Oo. Price 18. 


Mr. Webb is an able, facile, and forcible writer ; but in 


.this book the writing is too much that of an advocate. It 


is largely controversial, not educational. He is always 
concerned for his verdict. The information he gives is 
interesting, but the grip of the advocate causes lapses in the 
narrative—which lapses in a court of law would be filled in 
by the opposing counsel. Thus in the brief historica] 
chapter we read of Bell, Edison, and Hunning, but never 
a word of Hughes—a greater than either Edison or ane: 
Edison was a telephonic inventor by accident. He really 
had noticed—to the disadvantage of the 5 upon 

оозе contacts. 
Hughes, too, discovered these effects and worked out the 
discovery to practical purpose. Hunning merely con- 
structed a good useful variant of the microphone. To 
class him with Bell, Hughes, and Edison is a mistake. He 
is not-in the same hemisphere, much less upon the same 
pedestal. We merely ask that Hughes—one of the kindest, 
ablest, and most modest of men Бан ае receive the recogni- 
tion that is his due. As Mr. Webb says, we have had 
“20 years of continuous invention to produce a method 
fulfilling all requirements in a simple, reliable, and rapid 
manner" We agree, but would prefer to restrict the 
meaning of ‘invention to such discoveries as those of Bell, 
Hughes, and Edison. All the rest has been comparatively 
simple—the mere adaptation of things well known to effect 
a desired object. Invention has not ceased, nor has adap- 
tation of known inventions, so, although we have attained 
to an effective simple system, there is no doubt improve- 
ments will still continue. 

Mr. Webb condemns the early telephone user as askin 
for and expecting too much, and grumbling because he di 
not get it (p. 14). Ought he not rather to put moat of 
this blame upon the proper shoulders? The users did not 
know the capabilities of the then system. They. asked 
solely for what was promised by promoters, exploiters, and 
speculators, who promised all and every, but did not keep 
their promises. Blame these men for much—we had 
nearly said all of the trouble telephonic. Mr. Webb himself, 
in his ardent desire to pose as an advocate, sails too close 
to the promise of the ideal in his remarks on the celerity 
of communication. The ideal state is vastly different from 
the real, as may be gathered from a comparison of the 
remarks (pp. 26 and 34). On the former page the author 
idealises ; on the latter, and also on p. 43, he refers to the 
actual. We may repeat that throughout this little book 
whenever the author is not touching upon questions of 
policy—that is, whenever he is not the advocate, but is 
describing systems and apparatus—he is excellent both in 
matter and manner. Upon questions of policy the advocate 
is paramount, and, we are bound to say, inconclusive. Most 
of our remarks must be devoted to policy, but that must 
not be permitted to hide the high opinion formed as to 
capability to treat clearly and correctly the technical 
questions. Thus the functions of a telephone exchange 
(p. 50), the apparatus and organisation used to satisfy these 
functions (pp. 30-53), are admirably described. Even 
when advocacy -is the controlling factor the case is 


“> 


clearly and temperately put, only it is not the whole 


case—only that part tending to prove the premeditated 
conclusions. In other worde, these conclusions are 
not derived naturally from the premises, but the 
premises are constructed to fit the conclusions required. 
A prominent part of the controversial portion of the book 
deals with the question of tariffe, and this is the only part 
where tbe author is not clear. He touches the question on 
pp. 27, 28, 47, 48, 55, devotes Chapter VIII. to it—and in 
this chapter р. 93 is most important, concluding with а 
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suggestion in regard to it in his construction policy 
(р. 115). The usage of message rate,” message mile rate," 
throughout the book is misleading. "What is meant is not 
a message rate, nor a message mile rate, but а combination 
rate—a combination of a flat and & message rate somewhat 
on the lines of the Wright system of charging as used in 
electric lighting. A message rate is а misnomer ; there is 
no such thing, there can be no such thing. It is uothink- 
able and absolutely unpractical. A combination rate is 
practical, and perhaps the best system hitherto devised, 
but there is something to be said against that part of the 
combination rate which takes into account messages. Mr. 
Webb is infatuated with the mossage rate; it is his ideal, 
and in the eagerness of the advocate he overlooks some 
points. Let us try to summarise our view of the case, 
premising that a summary is not a full and detailed 
account. Assume that Mr. Webb is invited to estimate 
for and p a telephone system for a town—any town. 
He cannot deal first with messages or message miles, which 
shows that messages occupy a secondary, not a fundamental 
place. He is bound in the first place—and be cannot 
depart one iota from such a course—to obtain an idea of 
number of subseribers—that is, of lines. Nothing comes 
before this. He objects to estimates founded upon lines, 
but in this he is wrong. The position of subscribers 
gives him the area, also density factor. The classifica- 
tion of subscribers gives him message rates and times of 
demand, for each class of subscriber has its own message 
rates and time of maximum demand. These are known 
from statistics obtained from practical working, and neither 
genius nor ability will enable an expert to fortell them. 
Thus be gradually builds up sufficient information to enable 
him to design and estimate. You can no more determine 
message rates or message mile rates ab initio than you can 
fly ; the message rate is statistical, and not predetermined. 
Pioneers in telephony had no statistics to guide them ; they 
were in the dark, they knew not how many messages an 
attendant could handle ; they had to meet subscribers who 
said, How much?” and would not listen about a flexible 
rate, so that a flat rate was in those days almost the only 
one possible. It was soon seen, however, that telephony 
was a little out of the ordinary run of businesses, and 
approximated to that of electric lighting. Two branches 
of expenditure—roughly speaking—had to be satisfied out 
of revenue, that involved in construction—call this con- 
structional—and that involved in the daily working. The 
demand of constructional cost upon revenue can be fairly 
easily determined, and this should form a flat rate in the 
combination rate which ultimately forms the tariff. 

Mr. Webb, as we вау, is strong upon a message rate, or 
а message mile rate. The latter is not worth consideration, 
and the former is “ поб correct in theory (p. 94), as can 
easily be shown. Working costs are not proportionate to 
number of messages, but to message groups, or, better 
still, to message time-groups. An attendant can handle a 
given number—call this a group—of messages in a given 
time, hence the suggestion, time-groupe. The time-group 
may—the figures are purely abstract—as a maximum be 
placed at 20 per minute. Ne o group, then, between one per 
minute and 20 per minute affects attendants’ wages, which 
form one portion of working costs. Similarly, there will 
be a time-group for junction lines, and so on. Thus 
between certain limits working costs are not affected, and 
these limits are in no case individual messages. Hence a 
message rate is not idealistic, nor “correct in theory”; it 
may be held by Mr. Webb to be intensely practical—which 
is another thing. But even then the rate would form but 
one part of the combination tariff, which consists, as we 
say, of a demand upon revenue to satisfy constructional 
and working expenses. We take it that Mr. Webb really 
means this combination rate for his tariffs as described on 
p. 93. But we must pass on. 

Unfortunately, telephonic writers have got into the 
habit—and we know use is second nature—of seeing 
something abnormal in every telephonic detail, where, as 
a matter of fact, no such abnormal condition existe. 
There is nothing unique, though Mr. Webb claims it 
(p. 62) when he says, One great difficulty with telephone 
traffic is that it comes in such uneven volumes at different 
times of the day, eto" . „ or causes the service to 


be much more expensive to conduct” (p. 63), or plant 
. . . а must be organised to deal with the traffic 
without delay at the busiest hour of the дау” (p. 63); or 
“at night the whole plant is practically idle” (pp. 64-5). 
These conditions hold in half the businesses carried on in 
this world, and are understood as part of the disabilities 
to be encountered. Why telephonists should arrogate to 
themselves something uncommon in these conditions would 
be laughable if they were not so evidently in earnest. 
Surely constant iteration has made them believe, but a 
moment’s thought would show the futility of such claims. 
Every shop has ite busy and slack times, its plant idle, etc., 
its night as well asite day. Norcan we admit the claim of 
unique, Chapter VI., pp. 66-75: In every telephone con- 
nection there are two subscribers concerned, and unless the 
two perform their respective shares of the transaction 
satisfactorily, the general result will not be satisfactory.” 
The statement is true, but not unique. It is used to 
emphasise the correct suggestion that the supplier of 
apparatus and system should hand to his subscribers the 
most simple, the most perfect . Let that subscriber 
do as little thinking as possible, and do as little work as 
possible in order to ensure satisfaction all round. The same 
moral can be applied to almost every business transaction, 
be it the posting of a letter, the sending of a telegram, or 
the buying of a piece of cheese. 

The last three chapters are solely devoted to advocacy. 
The statements are ех parte, almost all controvertible and 
untenable. There is only one, however, which we shall 
troublé to deal with. It is like to the character of the 
previously mentioned unique and abnormal—that is, a state- 
ment во often made as to be taken for true without 
examination, yet, when examined, it contains hardly a 
shred of truth. Here it is: “The principal of these 
(things tending to restrict the systematic development of 
British telephony) is that the telephone companies have 
never had powers to run wires” (р. 104). We say, and say 
it deliberately, that the statement made in the sentence 
quoted is absolutely untrue from the first to the 
last word. It is the pretensions of the companies 
that are unique and abnormal. Why should they, 
purely .noney-making concerns, ask for powers to be 
given them which other individuals do not possess— 
nay, ask for them as something which is their right, and 
which powers are to be practically gratuitous? They ask 
for rights in and over public streets and private property— 
powers that shall minimise their capital and increase their 
revenue-earning capacity. They (private adventurers) get 
all the benefit to the detriment of the general public. 
Surely they can, if they choose, buy land or buy rights to 
use land, and во run their wireg over or under the ground 
as they like. It is not they cannot buy land and run wire. 
They won't; they want something for nothing, and a more 
selfish, grasping, one-sided, sordid policy was never before 
promulgated. Because acareless Legislature has permitted 
gas, electric light, water, and other companies to use the 
public streets for private benefit, a right for everybody to 
do so is not constituted. Let the telephone companies buy 
the land or the right to use the land they require, neither 
individual, nor the public, nor the Legislature will say them 
nay. Of course, someone will say, But how about crossing 
the streets? Does any sane individual believe that this 
would constitute a real difficulty either with council or 
Legislature? The difficulty arises because the companies 
ask, not what is just, but too much. The most effective 
argument against companies is given to the municipalities 
because of this outrageous claim. We have a good deal 
of criticism and comparison of Government and commercial 
working. The Post Office is not a commercial undertaking, 
never was, and never will be. It is run by the State, not 
for profit-making, but something very different, better, and 
nobler. 

It is clear that Mr. Webb does not quite understand the 
telegraphic accounts of the Post Office nor for the matter 
of that does one man in a million. Were these accounts 
presented in commercial fashien they would startle many 
a talented but ill-informed writer, but at any rate we 
should not get such statements as “the loss on “the 
telephone and telegraph business will before long wipe,out 
the present handsome profit on the postal and money order 
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business.” Will Mr. Webb kindly tell us the capital value 
of the telegraphs of this country, and how that value 
рег in the accounts he so casually condemns? Before 
of losses he will find he has a good deal to consider 
when he really commences to investigate. We shall never 
agree with Mr. Webb while he retains this style of the 
pure advocate, yet we should probably agree with many of 
his conclusions with regard to municipal and Government 
businesses, though from different premises Mr. Webb is 
a gentleman destined in the future to take a foremost 
position if he will broaden his views and consider both 
sides of the question, with the object of ascertaining what 
is best and right, and not with a view of proving a par- 
ticular or preconceived case. Let us have more of the 
judge, less of the advocate. He possesses qualities of the 
highest calibre. His method of stating his case is excellent. 
Even when bis materials will not bear strict examination, 
he makes the best of them. With his technical descrip- 
tions we have no fault to find—here he is evidently 
quite at home; it is his politicos that are faulty, vet 
his work is well worth consideration, for he puts his 
case in the simplest way, and is avidently in earnest. 
The only lapses—and for an advocate these are of the 
mildest—are р. 105, where he speaks of much unjust and 
superficial criticism,” and in his preface, when he speaks of 
“ these discussions are usually marred by a lack of know- 
ledge on the part of many participants” We are not all 
infallible, not even the youngest of us,” said a politician ; 
hence the honest man admits ignorance and desires enlighten- 
ment. May we all get it according to our needs! How 
exceedingly difficult it is to review a book of this kind may 
seen from two quotations. First: “It is sad to соп. 
template the manner in which the electrical industries in 
this country have been strangled by over-legislation and 
State interference." This we deny. Second: The State 
monopoly has stamped out invention and manufacturing 
enterprise in telegraph work in Britain.” With this we 
agree, but to give the reasons for denial or agreement would 
be wearisome. 


THE SINGLE-PHASE COMPENSATED MOTOR 


The General Electric Company, of Schenectady, N.Y, 
has just developed a new single-phase motor of the com. 


pensated type, of which an interesting description is given 
in the Electrical Review of New York. A trial was made 
on the 19th ult. over the Ballston section of the 
Schenectady Railway Company, a. distance of about 16 
miles. This line has been operated with the standard 
direct-current apparatus, and for the purpose of testing 
the new alternating-eurrent motor a second trolley wire 
was erected over each track, from whieh the alternating 
current is taken. We reproduce a view of this line, 
showing both direct and alternating current trolley lines 
The compensated motors and control are adapted for opera- 
tion on the 2,000-volt alternating-current trolley between 
eities and the standard 600-volt direct-current trolley in 
Schenectady. This ability of the compensated motor 
equipments to run over tracks equipped with either alter- 
natigg-current or direct-current trolley makes their field of 
application very broad, as the cars can secure all the benefit 
of running over existing city tracks without in any way 
sacrificing their running qualities upon suburban sections 
equipped with alternating-current trolley. 

Centre-pole bracket construction is used, there being two 
brackets supporting the two 600-volt direct-current trolley 
wires and a cross-arm supporting the two 2,200-volt 
alternating-current trolley wires. The Ballston extension 
has been operated for several months with direct-current 
. equipments, and their operation being continued in part 
necessitated an additional set of trolley wires for the 
alternating-current equipments which would not interfere 
with the direct-current trolleys. The centre poles are 
Saft. long, and are spaced 100ft. apart, the alternating- 
current and direct-current trolley wires being No. 000 
grooved section, with no feeders for the alternating- 
current trolley, and with a 500,000 circular mile feeder 
reinforcing the direct-current trolley. The direct-current 
trolley conforms to standard bracket construction, and 


presents no unusual features, while the alternating- 
current trolley wire is suspended from a gin. steel 
catenary. The alternating-current trolley is clipped 
to the catenary midway between poles, and the catenary 
in turn is hung over porcelain insulators on wooden 
cross-arms, the whole forming a construction of great 
flexibility, with the further advantage of providing 
excellent insulation with standard porcelain insulators and 
eliminating the span wires adjacent to the trolley wire, 
thereby preventing the pole catching should the trolley 
wheel leave the wire. 

With the alternating-current system using a trolley and 
track return there is an inductive drop iu the trolley and 
rails with an additional loss in the latter case due to eddy 
currents and hysteresis. Measurements made upon the 
Ballston line indicate an apparent trolley resistance of 1:3 
times the ohmic resistance, and a rail resistance 6 55 times 
the ohmic resistance. 

The resistance of the alternating-current trolley wire is 
somewhat reduced by the steel catenary in parallel with it. 
The alternating-current trolley wires are 5ft. apart and 
16:5ft. above track, while the four 751b. track rails are tied 
together every 1,500ft. The increased resistance with 
alternating current is a serious factor in low-voltage 
alternating-current city systems, but since the compensated 
motor operates perfectly with the direct current of ойу 
systeme, no general neceseity exists for a low-voltage alter- 
nating-curront trolley. 


When it is desired to make use of or instal а three- 
phase generator to take care of tbe operation of rotary 
converters, induction motore, etc, the preferred arrange- 
ment to balance the load at each sub-station is to instal 
three-phase, two-phase tran:formers connected two-phase 
on the secondary side and feeding separate trolley sections 
from the two phases. 

The compensated motor consists of an annular laminated 
iron field with a distributed winding similar to that of an 
induction motor, and an armature provided with a com- 
mutator similar in general mechanical construction to a 
direct -current railway motor armature. These motors 
are wound for 200 volts, are permanently connected two 
in series, and are fed from the 400-volt secondary of an 
80-kw. air-blast step-down transformer carried on the car. 
The distributed character of the field winding compensates 
for the armature reaction, so that power factors are rela- 
tively high throughout the range of operation. This type 
of motor is so designed that at the free-running speed of 
the car, which is the condition most frequently met with 
in suburban work, the power factor and efficiency are nearly 
at their maximum values. К. 

A set of motor characteristics is shown in the accompany- 
ing diagrams for both alternating-current and direct-current 
running. It will be noted that the speed torque charac- 
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teristics for alternating-current running are equal to direct. run, hence requiring the application of power up to the 
current running in meeting the requirements of railway | moment of braking. The shape of the speed-time curve 
work. Unlike the multiphase induction motor with its practi- | also is characteristic of alternating-current motor work— 
cally constant-speed characteristic, the compensated motor | that is, a comparatively short time on the controller with a 
varies its speed with the load, and is thus better adapted to | large amount of motor curve acceleration. The short period 


operate trains over an irregular profile. The commutation | of fractional voltage running of alternating-current motors 


of the compensated motor is equally satisfactory when | makes the method of their control of secondary importance, 
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MOTOR AND SPEED TIME CURVES A. C. AND D. C RUNNING 


running alternating current or direct current, and this and largely minimises the economy of potential control 
good commutation is secured by careful electrical and | over series-parallel control. 


mechanical design without using high-resistance leads. 


The following constants apply to both sets of runs: 


There ів a comparatively small additional expense required | COMPARATIVE ALTERNATING-CURRENT AND DrRECT-ÜURRENT RUNS. 


co adapt alternating-current equipment to run either alter- Direct Alternating 
nating current or direct current, and in the case of the РИЯ M еа 5 
Ballston line this is accomplished with the use of a standard | Wah ff. 5 „ 
: : : Df dog ice 51:55 tons 31:55 tons 

К 28, direct-current, eeries-parallel controller used in con- | Типе............................................... 180 seconds 180 seconds 
nection with a commutating switch to change field connec- | Average current power оп..................... 229 amperes 346 amperes 
tiona, cut-out step-down transformer, change line fuses, etc. VIE Mie de V . e 11 
The time required to operate the commutating switch is but v olt anero hania per eee 60% 125˙5 
a few seconds. : Average врее@.................................... 52 m. p. b. 42 mn. p. b. 

It is instructive to compare the performance of the | Schedule speed, including 15 seconds’ stop 29:5 29:5 
compensated motor equipment when operated with alter- | The low volt-ampere hours per ton-mile of the direct. 


nating current and direct current. 


e accompanying | current run is partly due to the better efficiency and power 


speed-time curves were taken over the same stretch of track | factor of the compensated motor when run direct current, 
with alternating current and repeated with direct current. | and partly due to the somewhat higher rate of acceleration, 
The direct-current speed-time and ampere-time curves are | permitting some coasting and resulting in a more efficient 
typical, and require no particular comment. 
nating-current run, taken under exactly similar conditions, | ing current and direct current depends upon the length of 
over the same track, illustrates what can be expected from | a given run, and the values approach each other more 
series-parallel control with compensated motors. 
of acceleration is somewhat lower in the alternating-current | the compensated motors run the car at practically the 


The alter- | speed-time curve. The difference in volt-amperes alternat- 


The rate | nearly with a run of greater length, It will be noted that 


THE ELECTRICAL ENGINEER, SEPTEMBER 9, 1904. 889 


same speed with 200 volts per motor, alternating current, 
and 300 volts, direct current. This uniform speed is 
obtained by series-parallelling the fields. 


SOUTHWARK ELECTRICITY ACCOUNTS. 


The following are abstracts of the revenue account and 
balance-sheet of the Southwark electricity department, 
together with statement of electricity generated, sold, etc., 
for the year ended March 21, 1904. 


REVENUE ACOOUNT. 


Dr. Expenditure. £ s.d. 
Generation of eleotricity 2 2 . . 4,907 18 9 
Distribution of electricity .................... eere . 505 6 7 
Fahnen 556 18 5 
Rents, rates, and tanress enne 628 5 5 
Miene вв». ... 82618 3 
Bees he 76 0 0 
Balance carried to net revenue account ..................... 4,961 17 2 

£12,231 4 8 

Cr. Income. £ s.d. 
Sale of ойтөепї.................................... . ~ 11,982 2 1 
Rental of meters —————— — — 161 4 3 
Sale of fr...... аана 57 1 3 
Repairs to apparatue, etw 222 10 17 11 
Supervision оа privare works ................................ 29 19 8 

| £12,231 4 8 
BALANCE-SHERT. 
Dr. Liabilities. £ s.d. 
Loans outstandiunnVÜÜbnn . ẽ 4 - 78,665 0 0 
, ß СОА ссаароа вА 982 16 10 
Cash due to borough treasurer, eto 7,255 10 5 
Net revenue acoount—asmount at credit оѓ.................. 224 6 1 
| £86,997 15 4 
Prop: oe 615899 811 
perty, permanent works, eto. ................. ERE E IA UAE 
Btock К cable, coal, eto., in hand n... 5 387 7 1 
Sundry debtors and insurance ................ "S 4,710 17 4 
| | £86,997 15 4 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity ar т CC 5 ; 
А mbh ; 
Quantity sold { Private consumers 38/828 | 795,418 
Quantity used on works e . 22 . 29,810 
Total quantity accounted for . . . . . 823,228 
Quantity not accounted for ......................................... 9,980 - 
Total maximum supply demanded (kilowatts) .................. 57 


Number of publio lamps: arcs, 98; incandescent, 180 ; Nernst, 304 


PERSONAL. 


The Darlington Oouncil have inoreased the salary of the borough 
electrical engineer, Mr. Lunn, by £100, making it £350 per annum. 

On Tuesday night Mr. omas, the retiring manager of 
Hudderefield tramways, was presented at the athletic rooms of 
the tramways department with a breakfast tureen and a silver 
cigar case. The presentation was made on behalf of the employés 
by Mr. Whiteley, chief assistant engineer. Mr. Hartley (traffic 
assistant) cccupied the chair. Mr. Thomas shortly proceeds to 
Durban to take up his new duties there, and fiom the con- 
gratulatory addresses by Messrs. Whiteley, Holliogworth, Booth, 
und Stringer it was evident that Mr. Thomas takes the heartiest good 
wishes of bis former staff with him. 

The Ilkeston Tramways Committee have appointed Mr. A. C. 
Gilbert as permanent manager of the tramways at a salary uf £175 per 


annum. 

Mr. William Drysdale, A. M. I. E. E., chief assistant engineer, Oor- 
paration electricity works, Falkirk, has been appointed chief assistant 
electrical engineer for the borough of Weymouth and Meloomte R-gis 
at a commencing salary of £120. There were 130 applicants. Mr. 
Bé bolas е has been about two years in his Falkirk position. 

. Kirton, manager of the Lancaster Corporation tramways, has 
been appointed manager of the new Keighley tramways, The salary 
of the post is £1C4 per annum, and there were 140 applicante. 

The salary of Mr. Samuel Gordon, cashier of the Aberdeen tramway 
department, has been increased from £200 to £226. 

Mr. Andrew Nance, maneger of the Belfast Street Tramways Com- 
pany, has been appointed general manager of the Belfast Oorporation 
tramways. We understand that the salary is to date from Jan. 1, 
1905, at 21,250 for the first year, rising by annual increments of £50 
® a maximum of £1,500 a year. 

On Friday evening a well attended gathering took place at the 
Mother Red Oap, High-street, Oamden Town, the occasion being the 
5 n of а massive oak spirit cabinet to Mr. William Anderson 

rown, the distributing нез of the electrical department of St. 
Pancras, on his marriage. The chair was taken by Mr. S. W, Baynes, 
the chief electrician, and the vice-chair by Mr. Bruce. 


TRADE NOTICES AND NOVELTIES. 


An Improved Insulator for Conductor Rails. 
Among the many problems attending the substitation of 


electric power for steam locomotives in railway working, of no 
ee is the attainment of a thoroughly satisfactory 


means of supporting and insulating the conductor rails. It is 
essential that the rail supports, while providing permanent 


insulation under the difficult conditions prevailing un railway 
tracke, should be substantial enough to withstand rough usage 
aud sufficiently strong mechanically to resist considerable vib: a- 


tion and shook. With a view to meeting these requi:emente, 


3 n E 
— : 4 
Improved Ineulator for Conductor Rails. 


Measrs. Doulton and Co., Limited, of Lambeth, London, who have 
had considerable experience in the manufacture of insulators of 
this class, have patented a new rail support. It consists of a 
pedestal of porcelain of substantial proportions, with а large base 
resting direct upon the rail-tie and secured thereto by external 


ct it differs con- 


malleable iron fastenings. In this res 
tors, in which the 


siderably from earlier types of rail ins 


NS 
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Section of Improved Insulator for Conductor Rails. 


porcelain is supported on a central stud after the manner of 
telegraph insulators. The condactor rail is held ia position b 
a chair of malleable iron, provided with a depending stud whi 
is cemented into a recess in the insulator. The insulator shown 
in the acoompanying illustrations is fitted with a chair for a oon- 
ductor rail of rectangular section. The same type is supplied 
with chairs adapted for other sections of rail—e.g., flanged or 
channel sections. The insulator is of high-grade vitreous 
porcelain of а form well adapted for manufacture, and it will 
be seen from the illustrations that it occupies the whole of the 
vertical space below the rail, thus presenting а maximum length 
of path to resist surface leakage of current. 


Ediswan Catalogues. 


We have received from the Edison and Swan United Electric 
Light Company, Limited, three new catalogue sections— 
namely: Section I., Royal Ediswan" lamps; Section IV., 
measuring instruments; and Section V., wires und cables. 
Section I. contains all the latest forms of Ediswan lamps, 
and embraces low and high voltage standard lampe, high candle- 
power lampe, Queen reflector lamps, obscured, tubular, 
crinkled, and olive lamps, Royal Ediswan traotion and ship 
lamps, and a large variety of special small-bulb patterns, as well 
as focus, cell-viewing, and radiator lamps. A good deal of 
useful information is also set forth at the commencement. 
Seotion IV. deals with measuring instruments of all sorts. A 
large number of pages are devoted to the ‘‘ Ediswan " gravity 
and moving-coil instrumente, and these are listed in a large 


number of sizes and varieties in order to meet all requirements. 
Tables of dimensions and diagrams for mounting are also pro- 
vided. Amongst moving-coil instruments we notice the Sector” 


+ 
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and ‘‘ Edgewise" patterns. The former can be provided either DESCRIPTION 


to mount direct on the switchboard or on brackets when required 
to revolve, or for fixing at end of slate. . The Edgewise” 
pattern is provided with the usual bracket for moving in 
a vertical plane, but can also be fitted on the top of 
the switchboard. Special attention is drawn to the 
** Ediswan separate shunts for ammeters, which are claimed 
to be the best of their kind, being made without any 
soldered joints, and thus avoiding all thermo-electric and con- 
tact E. M. F. effects. . Milliampere and millivolt meters also 
find & place; these are built on the moving-coil principle. 
Cardew voltmeters—which we understand were originally made 
by the company—are listed in many varieties ; and there is 
a large selection of Ediswan cell testing instruments for 
small readings, and portable instruments for large readings, 
lamp testing ammeters, detectors, galvanometers, etc. The 
remainder of the catalogue is devoted to a seleotion of record- 
ing instruments, meters, and testing sets. Section V. is 
devoted entirely to wires:and cables (which are listed in large 
variety), in vulcanised and pure rubber, lead covered, armoured, 
concentric, and many other patterns. Flexible cords receive 
special attention, includiog flexibles for dynamos and switch- 
boards, motorcars, ships, bells, telephones, etc.; and some very 
useful pages are added for fuse, binding, and resistance wires. 
The introduction comprises some useful information on joint- 
making, a table for calculating fall of potential, and a wiring 
table for ** Royal Ediswan " lamps, showing how many lamps of 
various candle-power, voltages, and wattages can fed by 
different standard cables, both on the basis of 1,000 amperes 
per square inch and on the basis of the I.E.E. rules. 


APPOINTMENTS VACANT. 


Demonstrator in Engineering, London County Council Padding- 
ton technical institute, Saltram-crescent, W. Salary, £150 per annum. 
Applications by Sept. 14. See advertisement in last issue, 

Shift Engineer, Ipswich Oorporation electric supply and tramways 
departments. Salary, £90 per annum. See advertisement in last issue, 


Electrical Engineer with central-station experience. Capital 
required, about £5,000. See advertisement. 


Electrical Engineer to take charge of the driving and lighting 
plant of printing works. See advertisement. 

Sub-station Attendants, See advertieement. 

Junior Assistant, to take charge of light shift and assist during 
evening on switchboard. Wages, 25s. per week. See advertisement. 
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Electrical Fires in the States.—The electrical 
bureau of the National Board of Fire Underwriters of the 
United States has issued its quarterly report on electrical 
fires, from which we extract the following points in regard 
to causes. Twenty crosses of telephone, telegraph, and 
other signalliog circuits with lighting and power circuits 
have been reported. Twelve fires have been caused by 
dynamos and motors, in eight cases due to burning out of 
armature or field coils. Twenty-seven cases of the ground- 
ing of circuits are reported, of which 12 were on awnings 
and metal work of buildings. Five fires have been caused 
by short-circuit in flexible cord, due principally to the use 
of defective “commercial” cord with thin rubber insulation, 
and to the wrapping of the cord around pipes, nails, etc., 
which injure the insulation. Six fires are reported due to 
short-circuit of wires in fixtures. Four fires were occasioned 
by short-circuit in wattmeters, one of the devices being 
an old-style chemical meter. Four fires were due to the 
use of open-link fuses, principally in the defective porcelain 
cut-out blocks. Five fires were caused by the heat from 
incandescent lamps located near inflammable material. 
‘Twelve reports of damage by lightning have been received. 
In at least four of these fires the lightning entered the 
building over the lighting or signal wires, which were not 
protected with reliable protective devices. Six fires have 
occurred in electric cars. Reports of 145 electrical fires, 
losses aggregating over £54,400, have been received during 
the last quarter. Reports have been received of 107 fires, 
losses aggregating some £2,800,000, supposed to have been 
due to electricity, but they are not included in this report, 
as the causes could not be definitely proven as electrical, 
principally because the fires destroyed the conclusive 
evidences of their origins. One of these fires occasioned a 
loss estimated at about £2,400,000. Twenty-nine fires, 
losses aggregating over £50,000, reported as due to elec- 
tricity, have, upon further and more reliable investigation, 
been found to have been due to other causes. 


OF REFUSE DESTRUCTOR AND 
ELECTRICAL POWER GENERATING STATION 
IN COURSE OF ERECTION AT SALTLEY.* 
BY D. J. ROBERTS. 


This combined scheme has for its object the cremation 
of all kinds of ordinary house and shop refuse, and the 
utilisation of the otherwise waste heat from the refuse 
farnaces for the purpose of raising steam for generating 
electricity for traction and lighting p ч "n 

Owing to the rapid growth of our large towns, the 
question of sites for buildings of this class has become 
an important item. Few designers are row sufficiently 
fortunate to have to deal with what they would term an 
ideal site ; however, the author is of opinion that the site 
of these buildings, especially for a destructor, may be truly 
termed ideal, with а canal forming one boundary and two 
approach roads communicating with two of the other 
boundaries. It is also conveniently situated within the 
collecting area. In connection with the destructor, it is 
intended to use one of the above roads as an entrance 
and the other as an exit to and from the inclined roadway | 
Owing to the scheme being a joint one, it was necessary 
to arrange the buildings on the site in such a manner that 
the destructor house, chimney, and everything in con- 
nection with the furnaces should be erected on land 
belonging to the Corporation of Birmingham (which had 
an area of about two rige and the boiler-house and electric 
power station on land belonging to the Drainage Board. 
The inclined roadway ie arranged to commence adjoining 
the south-west boundary of the site, and will run in & 
north-easterly direction and join up to the destructor house 
in the centre of the front of this building facing the 
roadway. 

Next to the destructor house comes the boiler-house and 
then the electric power station, all adjoining one to the 
other. The entrance to the inclined roadway will be from 
the Drainage Board's private approach rod, and adjoining 
this will be a weigh office, measuring 14ft. by 12ft., with a 
weighbridge having a table 12ft. by 8ft. and capable of 
weighing up to 10 tons. In plan the inclined roadway 
resembles the letter T, this form of plan being due to the 
site not being of sufficient length to introduce a straight 
roadway with a sufficiently easy gradient. The cross 

rtion at the lower end will be 150ft. long and 32ft. wide 
fai men the parapet walls, and will form an entrance at 
the one end and an exit at the other to and from the 
tipping floor. There will be one track only on this portion, 
which will be 28ft. wide, laid on hard dry filling, supported 
by retaining walls, and inclined at a gradient of 1 in 18. 
The remaining portion of the roadway up to the tipping 
floor will be carried on semicircular arches, 14ft. span, each 
consisting of three half-brick rings in cement, the haunches 
being filled in with lime concrete. The total length of this 
will be 242ft. and 20ft. 2in. wide between the parapet walls 
and the gradient 1 in 19. There will be two tracks on this 
section, each 6ft. 4in. wide between the kerb ; this width 
of track will be sufficient to allow of motor vehicles 
being used should the Health Committee at some future 
time decide to adopt the use of this form of vehicle. 

Leaving the inclined roadway, we come to the destructor 
house. This building will be two storeys in height, measuring 
internally 104ft. long and 43ft. wide. The ground floor 
will be divided longitudinally into three sections, of prac 
tically equal dimensions, the height from floor to ceilin 
being 15fc. The first section on the right of the inolin 
roadway will contain a side entrance passage to the 
clinkering area, a workshop, storeroom, and a staircase 
from the clinkering floor up to the tipping floor. The 
workshop and storeroom will be heated by means of steam 
on the low-pressure system, the heating pipes being дїп, 
diameter cast-iron pipes suspended from the ceilings. At 
the one end of the line of piping will be a steam-trap to 
run off condensation, and at the other end next the main 
steam-pipe will be a lin. reducing valve to reduce the 
pressure from 160lb. to 10lb. per square inch, and also a 
stop-valve for the purpose of shutting off the system when 


* Abstract of paper read before the Association of Municipal and 
Oounty Engineers. 
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not required. Immediately opposite the inclined roadway 
will be a pump-room, in which will be placed at present 
two boiler food pumps and one hydraulic pump for working 
the rams of the feed doors to the cells апа space will 
be reserved for а small electric lighting set, which is 
intended to be put in at a later date. The size of this 
room will be 20ft. 2in. by 18ft. 6in. Owing to this room 
being immediately opposite the inclined roadway, the 
difficulty of securing light has been overcome by placing 
the end abutment to the arches of the inclined roadway 
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about 6ft. from the front of the building, to allow of two 
large windows being fixed one on either side of the room 
under the roadway. The two boiler feed pumps will be 
" Mumíford's" vertical pumps, with біп. diameter steam- 
cylinders and 4in. diameter water-cylinders with 6in 
stroke, each capable of delivering 2,400 gallons per hour 
against a pressure of 160lb. per square inch. 
bydraulic pump will be Heenan's three-throw," capable 
of maintaining a pressure of 10cwt. to the square inch, 
directly coupled to an entirely enclosed steam-engine of 
about 12 b.h.p. 


BRAINAGE ФА С 


The 
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The cells to be erected are those known as the “Heenan 
patent top feed,” the makers being Messrs. Heenan and 
Froude, Manchester. Each cell will have a grate area of 
25 square feet. There will be eight of these cells arranged 
in two distinct sets, each set consisting of four cells, one 
air heater and fan, and one settling chamber 24ft. by aft. 
by 10%, connected to one boiler and forming one unit of 
plant. The cells and settling chambers internally will be 
entirely lined with Qin. of fire brickwork, and externally 
with common hard brickwork 14in. thick, and between 
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this outer and inner lining of brickwork there will be а 
ljin. cavity filled up with wired silicate of cotton. The 
whole of the brickwork to the cells and the settling 
chamber will be braced together by means of біп. by 2}in. 
double channels placed vertically at intervals of about 
6ft. 9in. These will in turn be secured to horizontal 10in. 
by 3in. channels let in flush with the brickwork, and fixed 
in such a position as to take the thrust of the arched 
covers of the cells. The vertical double channels will be 
of sufficient length to extend about 9in. above the brick- 
work for the purpose of receiving the ends of the 1lin. 
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heaters to the cells below floor, in brick ducts 30in. wide 
and 24in. deep, running under the entire npn of each set 
of cells, immediately under the fire-grates. e clinkering 


—— 2 ay 


diameter tierods, which are to bind together one side with 
the г. The fronts of the cells will be of very heavy 
construction, each weighing something like 45cwt. Each 
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Ground Plan of Refu-e Destructor and Power House Buildin; s, Baltley. à 
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front will be fitted with regulating valves to adjust the 
admission of heated air from the heaters both above and 
below the grates. The hot air will be conveyed from the 


doors will be lined internally with firebrick, and arranged 
to slide upwards and balance by means of balance weights. 
Such portions of the fronts to the cells that are not covered 


by ironwork will be finished with glazed brickwork, во 
that they can be easily kept clean. There will be two 
refuse hoppers, one over each set of cells, each measuring 
32ft. long, 13ft. wide, and 6ft. deep, below the tippin 
beam. The floors of these hoppers will be constructed o 
rolled-steel joists and concrete, floated smooth and во 
placed that no portion of the same shall be in contact with 
the upper part of the cells, so as to avoid as far as possible 
the heating of refuse that may be stored in the hoppers 
previous to charging. The feed doors to the cells will be 
made to slide and rendered fireproof by means of curved 
firebrick tiles. Each door will be provided with a water- 
trough to ensure an inch water seal to prevent the blowing 
out of sulphurous fumes when the doors are closed. These 
doors will be worked by means of small hydraulic rame, each 
working at a pressure of 500lb. per square inch, and operated 
by levers from the tipping floor. Each ram will be connected 
up to the three-throw hydraulic pump in the pump-room. 
The air heaters will each provide about 1,500 square feet 
of heating surface. They will consist of 3in. diameter boiler 


tubes fixed in a vertical position, and secured at their 
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SECTION BB 


SCALE OF FEET 


floor, immediately over the heaters, and in close proximity 
to the hoppers. It is hoped that by placing the fans on 
this floor that they will greatly assist the circulation and 
the removal of foul air in this part of the buildings. 
The fans will be connected down to the heaters by means 
of square steel tubes. Each fan will be 66in. diameter, in 
order that they may be run at a comparatively low speed, 
and so that differences in volume can be obtained without 
much fluctuation in wind speed. The fans will be coupled 
up to and. driven by 5 enclosed self-oiling Belliss 
engines of 12 b.h.p. each. ese fans will be of sufficient 
capacity to enable 60 tons of ordinary house and shop 
refuse to be burned in 24 hours on one set of four celle, 
which is equal to 56lb. per square foot of grate per hour. 
The makers guarantee that when eight cells and two 
boilers are in use under ordinary conditions, that the 
plant will evaporate not less than 9,000lb. of water when 
Hs furnaces are fed at the rate of 8, OOolb. of refuse per 

Our. | 

The first floor of the destructor house will contain the 
refuse hoppers, the air-fans and engines, the tipping area, 
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Sections through Power House, Saltley. 


upper and lower extremities to horizontal plates, and 
entirely surrounded with brickwork braced together in a 
similar manner to the cells. The hot gases, after leaving 
the boilers, will be made to pass through these tubes on 
their way to the economiser and chimney, thereby heating 
the forced air, which will be made to circulate around 
the outer surface of the tubes on its way from the fans 
to the cells. It is claimed by the makers that the intro- 
duction of hot forced air into the cells gives an initial 
temperature of from 300deg. to 350deg. In addition to 
this, heated air has a greater avidity to absorb moisture ; 
consequently, with the use of hot air the usual drying 
hearth in the cell is dispensed with. Then, sgain, with 
the use of forced air it is easier to regulate the supply 
of air to the cells to that of the theoretical supply required. 
With the aid of forced heated air it has been sentenced for 
years by those who have closely studied the matter that it 
1s ible to so regulate the forced heated air and the 
pull of the chimney that a perfect balance of gases can be 
secured. With this condition existent in the cells cold air 
cannot enter even with the doors wide open. The fans for 


forcing the air to the cells will be placed on the tipping 


and a staircase down to the clinkering area. The tipping 
area will measure 104ft. long and 27ft. wide, and in 
addition to this, between the two hoppers there will be an 
enclosed area 26ft. long and 16ft. wide where it is intended 
to place the fan and engines. 

ving the destructor house, we next come to the boiler- 
house. his building measures internally 73ft. 6in long 
and 246. біп. wide, and is 154. high from the top of the 
flues to tierod. Accommodation is here provided for three 
boilers, one economiser (with provision for adding another 
64 tubes) and the necessary flues. The flues inside the 
house are to be of large dimensions so as to secure easy 
access for cleaning purposes. In the centre of the building 
will be the main fluo running across at a low level from 
the heater in the destructor house to the economiser. On 
one side of this flue will be placed two boilers side by side, 
and on the opposite side will be placed one boiler and the 
economiser with a by-pass flue between. Openings covered 
with portable firebrick slabs in chases will be provided 
between the lower boiler flues and the above main low- 
level flue from the heater for the purpose of sweeping 
the soot or dust from the boiler flues into the main flue, 


988 


and thence to а point in this flue under the destructor- 
house floor, where it can be hoisted up by means of a small 
permanent winch and deposited into the clinkering trucks 
close at hand. 

The three boilers, which are to be supplied by Messrs. 
Taylor and Sons, of Marsden, Yorkshire, will be of the 
type known as Lancashire boilers, each measuring internally 
5016. long and 8ft. diameter, constructed for a working 
preesure of 160lb. per square inch. Two of these boilers 
will be gas fired—that is, they will be connected with the 
farnaces—while the other will be adapted for coal firing, and 
will be a stand-by. The gas-fired boilers will be connected 
to the settling chambers by means of steel rings lined 
internally with firebricks. Each boiler will be fitted with 
one Hopkinson’s patent Duad safety valve for high 
steam ard low water, one Hopkinson's patent Duplex 
safety valve for high steam only, one Hopkinson's patent 
parallel side blow-off valve, and one Hopkinson's isolation 
valve. The pressure and water gauges on the gas-fired 
boilers will be fixed on the sides on Hopkinson's columns 
C type with guards near the back ends of the boilers 
facing the destructor house, so they they can be seen from 
the clinkering area. The gauges on the coal-fired boiler 
will be placed in the usual position on the firing end 
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in connection with the coal-fired boiler, and at the opposite 
end there will be a cast-iron storage water tank at a high 
level to hold 5,000 gallons, which will be supplied from the 
city main. 

he furnace chimney, which will stand on a cement 
concrete base 56ft. square and 8ft. thick, will be at the end 
of the boiler-house next the canal. A portion of the main 
flue from the boiler-house to the chimney for a distance 
of 28ft. will be increased from 3ft. 6in. by 7ft. Sin. to 6ft. by 
7ft. Зіп., во as to decrease the velocity, thereby facilitating 
the settlement of any dust before reaching the chimney. 
The total height of the chimney above the intended finished 
ground level will be 165ft., and the internal diameter at 
the top will be 7ft. Above the foundations the chimney 
for its entire height will be circular in plan, and the batter 
on the outside face will be 1 in 40—the bond being three 
rows of stretchers to one row of headers. The top will be 
finished with a strong cast-iron casing, bolted together in 
sections, and filled in on the inner side with brickwork ; 
below this there will be a terra-cotta cornice, and some 
buff plain brick bands, which should form a pleasing con- 
trast with the brindle bricks which it is intended to use 
for the facing generally. Internally, there will be a fire- 
brick lining 150ft. high, 9in. thick for the first 75ft. of its 


South-East Elevation of Buildings, Saltley. 


together with the feed inlet valve. The feed inlets to the 
gas-fired boilers will be at the top near the back enda. 
The valves in these cases will be Hopkinson's patent 


“accessible feed valves, worked from the clinkering 


area by means of rods and hand-wheels, the hand-wheel 
being arranged to be worked adjoining the pressure and 
water gauges. From this position it will also be arranged 
to work the flue dampers in connection with the gas fired 
boilers. It is intended to set the boilers on Pearson's 
patent seating blocks with asbestos cushion and to cover 
them with Pearson's patent firebrick covering blocks laid 
on а layer of asbestos. The emptying pipes from the 
boilers will discharge outeide the building into catch-pit 
chambers, constructed for the purpose of arresting any 
deposit from the boilers which would otherwise be 
discharged into the drains. 

The economiser will be supplied by the Clay Cross Com- 
pany, Chesterfield, and will consist of 128 tubes oft. long, 
4 rin. diameter, fixed vertically and forced into longitudinal 
top and bottom boxes in sections forming metal to metal 
joint. The tubes will be arranged in two groups of 64 
each, and connected together with castiron expansion 
elbows. Each tube will be fitted with triple scrapers, 
worked by a small continuous-current electric motor. At 
the south-east end of the boiler-house will be a stokehole 


height, and 41in. thick for the remaining 55ft. At the top 
this lining will be finished with a keyed firebrick coping, 
laid loose on the top of the lining to protect the cavity 
between the lining and the main wall of chimney. The 
conductor tape will be ljin. by 1jin, copper connected at 
the bottom end to a 3ft. square copper earth-plate No. 16 
B. W. G., and finished at the top with a solid fin. diameter 
copper air terminal, with jin. diameter inclined points. 
The terminal will be fixed to a wrought-iron bracket bolted 
to the cast-iron casing before referred to. 

Having described the boiler-house and appurtenances, we 
now come to the power station. The front portion of 
this block of buildings wil! be taken up entirely by the 
engine-room on the ground floor, with a basement under 
of similar area. Between the engine-room and the boiler- 
house will be a small wing, containing on the ground 
floor a storeroom and lavatory, with a basement under, and 
on the first floor a small messroom for the attendant 
containing a wiadow overlooking the ongine-room. The 
engine-room will be 36ft. long, 28ft. 6in. wide, and 22ft. 
high from the floor to the tierod. The main front will face 
north-east, and in the centre of this front will be a small 
entrance porch or vestibule, to serve as the main entrance 
to this portion of the scheme, approached from the Board’s 
private road. There will be no communication internally 
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between the power station and the boiler-house, the 
arrangement between the Drainage Board and the Health 
Committee being that the production of steam shall be 
entirely governed by the Health Committee, for which 
the Drainsge Board pay an annual fixed sum. 

The generating plant in the engine-room will consist of 
two three-phase generators, direct driven by Belliss engines, 
and provision will be made for a third set. The engines 
will be compound two-erank engines, each capable of 
developing 175 b. h. p. at a steam pressure of 150lb. per 
square inch, and the generators will be B.T.H. standard 
115-kw., 2,000-volt, 50-cyole, revolving-field, three-phase 
generators, each equipped with shaft, half coupling, out- 
board bearing, and direct-coupled exciters. Each of these 
will be capable of попара an overload of 10 per cent. 
continuously, 25 per cent. for one hour, and 50 per cent. 
momentarily. The engine-room will also contain the 
switchboard. This will consist of four panels of polished 
marble. Two of these panels will control the generators, 
and the remaining two panels will be for the high-tension 
and low-tension feeders. The panels for the generators 
and the qa ripis panel will each be 90in. high and 
24in. wide, built up in two sections ; the low-tension panel 
wil be 90in. high and 16in. wide. The whole of the 
electrical work will be carried out by the British Thomson- 
Houston Company, Kugby. A small lighting set will also 
be placed in the engine-room for the purpose of lighting 
the power station and the precipitation tanks at Saltley. 
This will consist of a single vertical engine by Messrs. 
Bryan Donkin and Clinch, capable of developing 154 b.h.p. 
at a speed of 550 revolutions per minute, when supplied 
with steam at 100lb. pressure, connected direct to one 
10-kw., 220-volt, compound-wound generator, with one 
field rheostat and multi-contact switch.. 

The exhaust steam from the engines will be taken down 
into the basement, and thence to a feed-water heater to be 
fixed outside between the engine-room and the boiler-house. 
The class of heater it is intended to adopt will be 
Webster’s vacuum feed-water heater and purifier, with oil 
separator attached, capable of raising the temperature of 
about 8, 000lb. of feed water per hour from 50deg. to 
about 206deg. F. and over, when fed continuously with 
exhaust steam at the rate of not less than 1, 400lb. per hour. 

The travelling crane in the engine-room will be supplied 
by Messrs. Higginbottom and Mannock, Manchester. This 
crane will be capable of safely lifting six tons with all 
motions worked by hand chains from below. In construc- 
tion it will consist of two 14in. by 6in. cross steel girders, 
supporting the necessary travelling and lifting gearing, 
resting at each end on ateel carriages, made up of plates 
and angles, each carriage being fitted with two cast-iron 
travelling wheels, 21in. diameter. The usual arches 
internally for carrying the gantry beams have here been 
placed outside, in which case the beams and rails will rest 
on the main walls, which will be carried above the gantry 
beam by the external arches. This form of construction 
will greatly add to the appearance of the building, and 
dispenses with a number of objectionable angles in the 
engine-room. The engine- room will be ventilated by means 
of a 16in. diameter electric fan, with motor for 220-volt 
continuous current, capable of circulating 1,260 cubic feet 
of air per minute. There will be a glazed brick dado in the 
5 and porch, 6ft. high, and above this the walls 
will be plastered and colour-washed. The floors will be tiled 
with encaustic tiles. | 

It must nut be omitted to mention that Messrs. W. Lee 
and Son, of Aston, Birmingham, are the contractors for the 
whole of the building work in connection with this joint 
scheme. 

The estimated cost of the whole scheme is made up as 
follows: | 

CORPORATION OF BIRMINGHAM. 


Destructor house 2 2 £4,214 0 0 
Inclined roadway and boundary walling. . o.. ~ 5,767 0 0 
Drainage, manholes, eto, ................ e ==... =.= 100 0 0 
Chimney foundation. . 2 . 650 0 0 
Ohimney above new formation level.... . osemso mse ~ 1,149 0 0 
Outside is . 147 0 0 
Refuse furnaces, air fans and engines, and air heaters ... 4,244 10 0 
Hydraulic rams, pump, and engine in connection with 
{агпаоев.............„........... ————— —.—. wows 358 0 0 
Gag and water services and fittings . . 2. 137 10 0 


1 А 
Heating, calorifier, stesm-kettle, oven, єї0................... 100 0 0 
Six olinkering trucks and special design ..................... 90 0 0 
Tramlines inside buildings for ditto........................... 50 0 0 
Steam lay out ........... VVV 120 0 0 
Fixing only storage tank, providing inlet and outlet 

pipes, overflow, etc., and gas and water department 

Sill Жу Ерлат ЧАРИРИ ЦЕРА 105 0 0 
Two cottages, weigh office, and foundations for weigh- 

m ³ð³ſ Ж 950 0 0 
Weigbbigggssss eno Ea ees aV E a nud 57 0 0 
Land "——————————À - 800 0 0 


—— 


Total for Corporation carried to summary ............ £17,046 0 0 
DRAINAGE BOARD. 


Boiler-housss ² ²ð ]” X £1,190 0 0 
Economiser .............. „%% АИКТ ЯВУ e ` 18 0 0 
Three boil ers ЗОП 0 1,312 12 0 
Boiler covering ............ ILE E C . . 5 0 0 
Steam lay out —Á —— —] —À— 1250 0 0 
Power station.. . eee eee ee e eee 1.287 0 0 
Two feed pumpfee . . . . . 100 0 0 
One feed heatenrrhEt t . . . - 58 0 0 
Two generating sette . . . . . . . 2,400 0 0 
Main switchboard complete, including cable cosnections 356 0 0 
Lighting set.. . . . . . . . . . . 80 0 0 
Boundary fencing and entrance gates Te 60 0 0 
Travelling overhead hand orane ................... ——á 128 0 0 
Total for Drainage Board carried to summary  ....... - £8,662 12 0 
SUMMARY. | 

Oorporation of Birmingham ............................-.... £17,046 0 0 
Drainage Board... um . . .. eee вое eee 8,662 12 0 
Total ccst of schee ã £25,708 12 0 


COMPANIES’ MEETINGS ANB REPORTS. 


ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS. 


. The profits of this Company for the yesr ending Jupe 30, after 
peying debenture interest and charging £4,299 for depreciation, were 
£5,546, and £4,827 was ош forward, А dividend of Б per cent. 
is proposed, carrying forward £2,873. The directors attribute the 
decrease of profits to severe competition and general slackness of trade. 
The prospects for the ensuing Me are, bowever, more favourable, Mr. 
Barningham and Mr. Kerr (directors) and Mesers, Chiene and Tait 
(auditors) offer themselves for re-election. 


ABERDEEN SUBURBAN TRAMWAYS. 


The half-yearly meeting of this Company was held on Wednciday 
at Aberdeen, Mr. George J. Walker, chairman, presiding. 

The report stated that a net profit of £449. 58. 5d. had been made 
on the Oompany’s working for tbe short period that the lines were 
opened, and the directors proposed that the balance standing at the 
credit of the profit and loss account should be carried forward to next 
account. 

The Chairman, in moving the adoption of the report, commented 
upon the harmonious working with the Oorporation tramways, to 
which, he remarked, the Company's service undoubtedly acted as a 
great feeder. As the Company was only in its infancy, the directors 
thought it prudent to carry the profit forward. He hoped that before 
long the Company would be able to run additional cars. 

The report was unanimously adopted. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


(Belgium).—The Episcopal College require tenders for 

voltmeters. Tenders by Sept 15. | 

Tynémouth.—The Oorporation invite tenders for а 600-kw. steam 
dynamo by Sept. 30. See advertisement. 

Oviedo (Spain).—The Municipality require tenders for the public 
lighting of the town for 20 years. Tenders by Sept. 20. 

Madrid.—Tenders sre required by the Municipality for a number of 
lamp-posts for one, three, and five lamps. Tenders by Sept. 21. 

Arenas de San Pedro (Spain).—The Municipality require tenders 
EE E eleotrio lighting of the town for eight years. Tenders by 

pt. 


Pretoria.—The Commanding Royal Engineer at amy Head? 
quarters, Pretoris, is calling for tenders for the electric lighting of 
cantonments, | 

Mexioo.—The Federal District Railway Company of Mexico require 
tenders for the electrification of six tramway lines in the town. Appli- 
cations are to be made direct. 

Pangbourne. —Tenders are required for lighting the village during 
the coming winter, for the Pangbourne Parish Oouncil Particulars 
may be obtained of Mr. C. West, jun., clerk, 

The Hague (Holland). —The Couucil of the Hague require tenders 
for the supply of from 8,000 to 9,000 tons of steel rails, including 


* appurtenances, for electric tramways. Tenders by Sept. 22, 
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Edmonton —The Urban District Oouncil desire to enter into an 
arrangement with a company for the exercise of their powers under 
their provisional order. Tenders by Sept. 27. See advertisement. 


Brussels,—The Government Railways require tenders for galvanised- 
iron wire,felectric cables, copper wire, insulators, etc, Specification 
No. 32. Tenders by Sept. 14, 11 a.m. Pablic adjudication at the 
Bourse, Bruesels. | 


The Hague.—The Municipality require tenders for 8,000 to 9,000 
steel rails and accessories for electric tramways. Particulars, ete., 
may be obtained at the Gemeentewerf Groenewegje, at the Hague. 
Tenders by Sept. 22. 


Belmes (Spain).—The Municipality require tenders for electric 
lighting of Belmez Pueblo Nuevo del Terrible, and Pennarroya for 
seven years by Sept. 17. Particulars from the Aloadia Constitutional, 
Belmez, Cordoba, Spain. 

Aberdeen. —The Tramways Committee invite tenders for the supply 
and delivery of 20 top-deck car-covers. Drawings and specifications 
may be had from Mr. J. Alex. Bell, city electrical engineer, Aberdeen. 
Tenders by Sept. 27. See advertisement. 

La Paz (Bolivia).—The Municipality require tenders for the 
electrio lighting of the town for 12 years. There is an old central 
station and water power of 150 h. p. to 200 h. p., which is sufficient for 
the number of lamps required. Tende:s by Jan. 15, 1905. 

Sofia.—The District Finance Commissioners require tenders for 
50,000 km. 4mm. icon wire, 1 000 km. 2mm. iron wire, 15,000 Parphor 
insulators (No. 2), and 1,000 iron hooks (No. 2). Five per cent. 
guaran dee required. Estimate. £1,175. Tenders by Sept. 23. 

Wallasey.—The Urban District Council invite tenders for the 
supply and erection of high-tension switchgear (which must be of 
British manufacture) for a sub-station. Tenders to Mr. N. W. Cook, 
clerk and solicitor, Publio Offices, Egremont, Cheshire, by Sept. 14, 


London, 8.W.—The Lon1on Couuty Couucil invite tenders for the 
manufacture, delivery, and erection of three electric car traversers at 
certain of the Council's tramway depóts in the South of London. 
Specification. etc., may be obtained at the County Hall, èpring- 
gardens, S. W. Tenders by 10 a. m. on Осі, 4. 

Wrerham.— The Corporation require tenders for erection of over- 
head line wires to connect electric fire calls with the firemen's houses. 
Further particulars can be obtained from Mr. W. Sillery, borough elec. 
trical 0 Endorsed tenders to be sent to Mr. Thomas Bury, 
town clerk, Guildhall, Wrexham, by 12th inst. 

Rochdale.—The Tramways Committee require tenders for the 
wiring of car дербі, Applications, with £1. 18. deposit, to Mr. O. C. 
Atchison, borough and tramways electrical engineer, Rochdale. Extra 
copies бе. each. Tenders, endorsed Car cU Wiring," to be 

dreesed to the Town Olerk, Town Hall, Rochdale. 


Edinburgh.—Tenders will be received for the supply of 600 tons 
(more or less) of cable ropes, for the Edinburgh and District Tramways 
Oompeny, Limited. Specification тау be obtained of Mr. John E. 
Pitcairn, general manager, 1, South Charlotte-street, Edinburgh, and 
mm be loJged with him in a:cordance with specification by 

pt. 19. | 


(Servia) — The Electricity Company Owtschar und 
Kablar in this town require two turbines of 750 b. p. each, two gene- 
Tators for three-phase ‹ огтепіз, and otber plant for the erection of a 
hydro-electric central station. and equipment of lines of distribution 
within 40 miles, by Ол. 2. Specifications, etc., may be obtained from 
the Manager of the Compaoy.  ' 

India Office, 8.W.—The Secretary of State for India in Council is 
prepared to receive teadere to supply (1) compressed paper blocks ; (2) 
carriage and wagon wheels and axles; (3) electrical plant. The con- 
ditions of contract may be obtained on application to the Director- 
General of Stores, India Office, Whitehall, S W., and tenders are to 
be delivered at that office by 2 p.m. on 15th inst. for Nos. 1 and 2, 
and on 20th inst. for No. 3. | 

Leeds.—The Guardians invite tenders for the wiring installation 
and subway and underground concentric mains for the electric lighting 
to the several proposed new hospital blocks and other extensive existing 
buildings at the workhouse, Beckett-street, Leeds. Send names to 
Messre. Thomae Winn and Sons on or before Sept. 12 when specifica- 
tions and full particulars will be forwarded. Each application must 
be accompanied by a de posit of £3. 35s. 

Greenwich.—The London County Council invi e tenders for the 
manufacture, delivery, and erection at the tramways electricity gene- 
rating station at Greenwich of the following plant: two 24in. centri- 
fugal pumps and motors, one Jin. centrifugal pump and motor, two 
Вір, by Sin. three-tbrow air-pumps and motore, one Jin. artesian well 
pump, fixed and rotary strainers, etc. Specifications, ete., may be 
obtained at the County Hall, Spring-gaidens, S. W. Tenders by 
10 a. m. on Oct. 4. 

West Ham.—The Town Council invite tenders for the supp'y, 
delivery, and erection of all poles, fittings, wires, and pillars required 
for the electrical equipment of approximately 3 miles 3 furlongs of 
tramway track in the county borough of West Ham. Specification, 
etc., may be obtained from the Borough Electrical Engineer, Electrical 
Works, Oanning Town, E., on deposit of a £5 Bank of England note. 
Tenders to Mr. Fred. E. Hilleary, town clerk, Town Hall, Stratford, 
E., by 4 p.m. on Sept. 13. 

London, N.—The Edmonton Urban District Oouncil desire to enter 
into an arrangement with a company for the exerciee of their powers 
under their provisional order. They are prepared to consider offers 
based upon certain alternative arrangements, particulars of which are 
set out in the form of tender. Particulars and form of tender may 
be obtained at the office of Mr. William Francis Payne, clerk, Town 
Hall, Edmonton. Tenders must be addressed to the Clerk, and deli- 
veyed by 12 noon ор Sept. 27, 


Ilford. —The District Council invite tenders for extensions to build- 
ings st their eleotrio lighting station, Ley-street, Ilford. Plans, 
specification, and form of tender may be obtained on application to 
Mr. H. Shaw, A. M. I. C. E., surveyor, Town Hall, Ilford, during the 
usual office hours, on psyment of а deposit of £2. 2s. Sealed tenders, 
endorsed Tender for Klectricit Station Buildings,” must be delivered 
to Mr. John W. Benton, clerk, Town Hall, Ilford, by 12th inst. 

La Rochelle (Franoo)—The Chamber of Commerce will shortly 
issue tenders for a crane with a lifting power for 30 tons. The bean, 
or the part which projects over the water or vessel alongside, should 
be long enough to unload from a point about 264s. біп. from the edge 
of the quay. Tte height of the distal end above the quay should be 
15m. (49:21ft.); the vertical distance between the edge of the quay 
and that part of the crane directly over it, 8m. (26'4f&). А loco- 
mobile is preferred, but should the conditions be unfavourable for 
installing such а machine, then a fixed crane would be adopted. 

Barking (Essex).—The Urban District Council invite tender for 
the construction of light railways as follows: (Contract No. 1 and la) 
raile, fishplates, and bolts; (2 and 24) permanent way construction) ; 
(3 and 3a) overhead line equipment; (4 and 4a) underground feeder 
cables, et». Specification may be obtained of Mr. H. Hargreaves, 
clerk, Public Offices, Barking, Essex, on depositing a cheque for 
£5 6a. Applicints to state the contract for which they propose 
teudering. Tenders to Ohairman of the Electricity and Tramways 
Comn. ittee, Oouncil Offices, Barking Town, by 12 noon on Sept. 20. 

Australian Commonwealth.—Tonders will be received at the 
offise of the Deputy Postmaster-Geperal, Hobart (Tasmania). until 
nooo on Sept 30, 1904, for the supply and delivery at the General 
Poet Office, Hobart, of one multiple metallic branching switchboard. 
Specifications may be seen at, and tender forma and conditions 
obtained from, the General Post Offices at Hobart, Melbourne, Sydnoy, 
Adelaide, Brisbane, and Perth. Tenders should be endorsed Tender 
for Switchboard,” and addressed to the Deputy Postmaster-General, 
Hobart. Tenders may be deposited in the tender-box at the General 
Post Office, Hobart, or, if sent by post, must be prepaid and registered. 
Tenderers must state the name of the oountry in whioh the switch- 
board will be manufactured. 


London, 8. W.— The London County Council require tenders for the 
manufacture, delivery, and erection at the Council's tramways elec- 
ir'city generating station at Greenwich of two 24in. centrifuge! pumps 
воа motors, one Jin. centrifugal pump and motor, two 8ш. by 8in. 
three-throw air-pumps and motors, one Jin. artesian well pump, fixed 
а а rotary atrainers, etc, Persons desiring to submit tenders may 
inspect the drawings and obtain the specifications, bills of quantities, 
form of tender, and other particulars at the County Hall, Spring- 
gardens, S. W., upon payment to the Cashier to the Council of £2 
deposit. Tenders to be addressed to the Olerk of the London County 
Council, Spring-gardens, S. W., and marked Tender for Pumping 
Plant.” No tender will be received after 10 a.m. on Oct. 4. 

Madrid.—The call for tenders for the service of the electric lighting 
of Pueblo Nueva del Terrible and Penarroya was without result. The 
conditions of tender have therefore been modified in certain respects, 
and a new adjudication is aunounced te take place on Sept. 18. 
Tenders are also required for the supply of 25,000 portelain tele- 
graph insulatore, No. 1 of the Spanish type. Tenders, which must 
be acsompanied by a proof that 5 per cent. of the amount has been 
di posited, will be received at the office of the Direction General of 
Ров s and Telegraphe, No. 10, Oarretas, 2° Madrid, up to Sept. 16. 
1h: Gacetas containing the above notices may be seen by persons 
interested on application at the Commercial Intelligence Brauch cf 
the Board of Trade, 75, Basinghall-street, E O., any day between 
10 a.m. and Б p.m. (Saturdays, 10 a.m. to 1 p. m. ). 


RESULTS OF TENDERS. 


Portsmouth.—The tender of W. Cory and Sons, Limited, Mark- 
lane, London, has been accepted for the supply to the electricity 
works of Iusdale nuts at 13s. per ton. 


Plymouth.— Tho Education Authority have accepted the tender of 
W. G. Hesth and Oo., Frankfort-street, P'ymouth, at £550 for electric 
light installation at the Municipal Technical School. 

Baltic House, E. C. The tender of the Private Wire and Telephone 
Ia-tallation Company, 5, Palmer-street, S. W., for installin electric 
light, telephones, and electric bells in Baltio House, Leadenhall-street, 
has been accepted. 

Plymouth.—The Council have accepted tenders from the British 
Westioghouse Company for the construction of steam alternatora at а 
cost of £4,141, and from Messrs. Hewitt and Kellet for boilers and 
piping to cost £3,228. 

Lincoln.—The City Council have accepted Messrs E. Nattall and 
Co.’s tender for the construction of the permanent way for the tram- 
wiysin the High-street ; also of Messre. W. Griffiths and Co., Limited, 
for the construction of the electric tramways. 

Sunderland.—The Oouncil have accepted the tender of Messrs. 
Stoihert and ritt, Limited, for the supply of electric cranes, capstans, 
and motors required in connection with proposed new traffic quays in 
f-ont of the warehouses at the Hudson Dock North. 

Wellington (Somerset). —The following tenders have been accepted 
for electric lighting, wiring. and fittings at Nynehead Court, Welling- 
ton, for Mr. G. 8. Lysaght :—Stansell and Sons. Taunton, £754; 
Petter and Sons, Yeovil and Bristol, oil-engine, £267. 

Colwyn Bay.—The whole of the contract for the construction of a 
permanent way, cables, and electrical fittings in connection with a 
tramway and light railway between Colwyn Bay and Llandudno has 
been secured by Messrs. F. W. Smith and Co., Limited, electrical con- 
tractors, Southport. Nearly £80,000 is involved. 

Dartford.—The tender of the Western Electric Company, North 
Woolwich, at £850. бе. 104d., hag been accepted by the Dartford 
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Urban District Council for carrying out an extevsion of under- 

and pil 

laying of private and public lighting cables, toge 
roadwork, junotion boxes, etc. 

War Office.—The Army Oouncil have 


the seventh repeat order which they have received for this factory, 
which will make a total of 210 Geipel traps fitted there. 


South Africa.—Orders are about being placed by the Johannesburg 
nsformers, and switchgear for the 
new lighting and tramway schemes. A Westinghouse three-phase 
induction motor is to be installed at the Knights Deep gold mine. A 
small alternator, with а direct-coupled exciter, has been ordered 
through the Orown Agents for the Colonies from Messre. Mather and 
Platt, Limited, for shipment to Lsgos.—British South Africa Export 
Gazette 


South Africa.—The British South African Export Gazette announce 
the following contracts: ‘‘ Messrs. W. T. Glover and Co. have, we 
understand, secured the contract for supplying and laying the cables 
for the Johannesburg electric lighting and tramway schemes. The 
value of the contract is considerably over £100,000. A storage battery 
cells has been ordered from the Hart 
Acoumulator Company by the Aliwal North Town Council. Orders have 
recently been placed in England by the Natal Government for the 
of a quantity of dynamos, wire, lampe, and a^cessories for 
train-lighting. The contracts placed with Meesrs. John Musgrave aud 
Sons, Bolton, for engine equipment for the extension of the Durban 
power station are on the point of shipment, while thst section 


Municipality for switchboards, tra 


of 250 central-station type 


suppl 


entrusted to the Brush Electrical Engineering Company is on the 
water.” 


BUSINESS NOTES. 
TRACTION. 


Huddersfield. —In another column we refer to the Oorporation's 


new enterprise. 
‘Darwen.—The Town Council are considering the question of intro- 
ducing the regenerative-control principle. 

Birmingham. —The site of the old general hospital in Summer-lane 
is being utilised for the new power station. | 

Kirkoaldy.—A line of tramway in Dysart, connecting with the 
Kirkcaldy Corporation system, is reported to be in contemplation. 

Sunderland.—The Corporation have decided to introduce covers on 
their double-decked cars. On one or two routes it will be necessary to 
lower the road. 

Torquay.— The Dolter Electric Traction Company have written to 
the town clerk as to the probable date when the Oorporation will be in 
a position to supply current for the tramways. 

Devonport.—The Board of Trade has approved е set of by-laws for 
the regulation of the tramways, the chief relating to the limitation of 
the number of passengers to the accommodation of the cars. 

Leicester.—The Aylestone-road section of the Oorporation tram- 
ways was opened on Monday evening. Sabstantial headway is 588 
ne with the Evington-road, Great Oentral-street, and Groby-r 

es. 


Campbeltown-Maehrihanish.—A petition is being organised in 
favour of a light railway between these places, situate in the county of 
Argyle. An application to the Light Railway Commissioners for powers 
is pending. 

Belfast. —The ration have confirmed the Tramway's Oom- 
mittee's recommendation that the overhead system be adopted. We 
refer in our personal column to the appointment of Mr. Nanoe as 
tramways manager. 

South Shields.—The question whether the tramway system shall 
be constructed and worked municipally, or leased to private under. 
takers, was again before the Oorporation on Wednesday. Nothing 
definite was done, it being stated that the committee appointed to deal 
with the question expeoted to present their report in November, 

Llanelly. —At a mesting of the Urban District Council last week, it 
was reported that the British Insulated and Helsby's Oables, Limited, 
had written stating that they could not see the deputation appointed 
by the Council pending an appeal which they proposed to make against 
the judgment of the High Court in the recent action with the tramweys 
ecmpany. The remainder of the Oouncil' proceedings were held 
privately. 

Swindon.—Several trials have been made on the newly-constructed 
system, everything passing off satisfactorily. The Board of Trade 
inspection is expected to held on Wedneeday or Thursday next, 
in which case the formal opening will take place on the latter day, 
but as the drivers are to undergo а short course of training, the 
service will probably not be opened to the pablic till a week or 
two later. 

Leeds.— Approval has been given by the Oorporation Tramways 
Committee 3 for a special evening class on electricity for 
tramway employés et the Leeds Institute. The committee offer as an 
inducement to pay the sessional fee of 5s. for all their men who enter 
aud put in a reasonable number of attendances, the idea of the com- 
mittee being to technically educate the men a little more in the uses 
of electricity, 

York.—Mr. J. Kincaid, chairman of the York Tramways Company, 
hes written to the Corporation with reference to the present condition 


of the rolling-stock and property of the company. Jt has been 


ot cables drawn into existing ceo e m for the 
er neoecrary 


ра a contract with 
Geipel and Lange. Vulcan Works, 724, St. Thomas's-street, South- 
wark, S.E., for 58 Geipel's natent steam trape, to be fitted at the 
Royal Gunpowder Factory, Quinton-hill Waltham Abbev. This is 


decided to call a special mee of the Streets and Buildings Oom. 
mittee dad rag fed the ioter гыр E Kinoaid will 5 m ied gs 
approximately the sum for w e company wou pre to 
transfer their undertaking to the Corporation. 

Darlington.—The electric tram system is not yet complete, and 
the Tramways Oommittee recommend that a sub-committees be 
appointed to consider and report upon the delay which has oocurred 
in connection with the contracts entered into with the British West- 
inghouse Electric and Manufacturing Company and the British Electric 
Equipment Company. Some time ago tbe Oouncil authorised the 
entorcement of the penalties in regard to the contracte, 

Aocrington. —A report was presented to the Corporation on Monday 
with regard to the reconstruction of the tramways for electrical traction, 
provision being also made for certain extensions. The system is at 
present worked by & company under lease, which expires shortly ; and 
the Corporation contemplate applying for powers to carry on the under- 
taking themselves, The report advises that the construction of addi- 
tional double lines should be avoided as far as possible, so as to keep 
the capital costs as low as possible. 

London Ceunty Couneil Residents of Brixton have been pro- 
vided with additional means of вооевз to the City, the London Oounty 
Council having commenced a through service of electric cars from 
Water-lane to the foot of Southwark Bridge. For the present the 
service will be confined to between 7 a.m. and fivo minutes to 10 a. m., 
and between 3. 50 p.m. and four minutes to 8 p.m. Another route has 
also been opened up between Asylum-road, Peckham, St. George's 
Damron, and Southwark Bridge. This is continued throughout the 

ay. . 


Rochdale.—The Board of Trade inspector examined the short 
length of new tramway along Oldham-road from the High Level-road 
to King's- road at the end of Jast week. Alter traversing the route in 
опе of the new double-decker, single-truck cars, he expressed himself 
satisfied and sanctioned immediate running. The length, which is 
laid with double track the whole distance, with interlacing lines over 
Lock Bridge, covers 5 тош 2'3 chaine. A maximum speed of 12 
miles an hour was fixed, and later in the day the line was opened to 


the public, 

Southport-Blackpool.—It is reported that the financial difficulties 
connected with the tramways track which is to cross the Ribble 
estuary near Lytham, and thus connect Southport, Lytham, St, 
Anne, Black pool, and Fleetwood by tram, have been satisfactorily 
arranged. Sir Hiram Maxim is the chief supporter of the scheme, end 
the firm of ке; end Со, are to construct the transporter 
bridge over the ed channel to the land on each side of the Ribble. 
Tenders have been invited, and there is every prospect of an éarly start 
being made on the work. | 

Liverpool.—A conference is to be held between the Tramways, the 
Estate, and the Health Committees in relation to the ре tram- 
way along Edge-lane. The point at issue is whether a large sum sha'l 
be spent upon road widenings to permit of a double line, At Wednes. 
day's meeting of the Corporation a councillor enquired whether the 
Tramways Oommittee considered the advisability of extending the 
tramway to the Oalderstones estate. The Ohairman replied that the 
committee had various extension schemes under consideration, which 
would be brought before the Council at the earliest possible date. 

Manchester.—A meeting of the Oorporation is to be held during 
the first week in October to deal with the question of the provision of 
electric tramways in the Bucklow and the Oheadle and Gatley rural 
and ui ban distriots. It is proposed to resolutions giving notice 
to the Manchester Southern Tramways Company that the Manchester 
Corporation intend to exercise the powers and assume the obligations 
conferred or impcsed on (Ее company by the Southern Tramways Act 
of 1905 in relation to the construction, maintenance, and user of so 
much of the tramways authorised by that Act as are situate in those 
districts. 

Woroester. —At its meeting on Tuesday the Town Council adopted 
revised by-lawsto meet thealtered conditions of the con version from horse 
to electric traffic. Oonsiderable discussion took place as to the efficiency 
of the tram service in the city, and the company were urged to carry 
out their undertaking to provide a 10-minute service throughout the 
whole of their city system. The chairman of the Electricity Com- 
mittee pointed out that at present the demand for carrent was only 
half what was expected, and the committce were bound to take steps 


to utilise the surplus power in other directions. A proposal to prohibit 


the running of trams on Sundays was lost. 

Blackpool.—-At Tuesday’s meeting of the Council it was reported 
im the кен for е твар ожо mon jy inoreased Pj Сова ora 

e corresponding period of last year. comparison of the expendi- 
ture during the same periods showed that in 1903 the N were 
£2,112, and the electricity £1,850, a total of £3,962; while this year 
the wages during the two months were 2,153, an increase of £4], and 
electricity £1,821 a decrease of £28, despite the fact that the Corpo- 
ration has run 17,696 more miles and carried 556,675 more passengers, 
The engineer attributed the decrease in the cost of the electricity to 
smaller leakage consequent Apon the new lines of tramways and the 
drier sammer. There was the interest and sinking fund charges 
on the new tramways to take into consideration, however. Thesystem 
of tram contracts came under review, and the opinion was expressed 
that the system should be thoroughly revised. 

Derby.—The Board of Trade inspector, Major Pringle, visited Derb 
on Wedneeday afternoon and inspected the reconstructed routes. 
couple of special cars were chartered, and upon them travelled the 
Mayor (Councillor O. Boam), the chairman and vice-chairman of the 
Tramways Committee (Alderman F. Duesbury, J.P., and Alderman 
Р. W. РИЕЕЗ), the town clerk (Мт. G. Trevelyan Lee), the borough 
surveyor (Mr. John Ward), the electrical engineer (Mr. Т. Р. Wilms- 
hurst), the tramways manager (Mr. F. Harding), and other members 
of the committee apd officials, The lines run over were Bateman: 
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street, Douglas-street, and Dairyhouse-road ; Babington-lane, Nor. 
manton-road, and Dale-road ; and Burton-road. The inspection proved 


quite satisfactory, and it was anticipated by last evening the system |. 


would Бе in fall working order. The Mayor has invited the whole of 
the drivers, conductors, and general staff, who number close upon 200, 
to dinner, in commemoration of the opening of the new system. 


Petrol-Electric Cars.—We are informed that, in spite of very 
severe competition from mauufacturers in America and other countries, 
the Wolseley Tool апа Motorcar Oompany, Limited, of Adderley 
Park, Birmingham, have secured an order for a large six-cylinder 

trol engine to develop at normal revolutions 140 b.h.p. The order 

as been placed by the General Electric Oompany, of Schenectady, 
New York, for the first of their new petrol-electric railway coaches. 
Very considerable interest has been manif in America, as else- 
where, in the extensive ршн of the North-Eastern Railway 
Company with their petrol-electric automotor railway coaches. These 
first two coaches have now d through all their extensive series of 
testa, and are running in public service between Scarborough and Filey 
with every satisfaction. It will be remembered that the ‘‘ Wolseley " 
Company supplied two special 90-h p. petrol engines for these coaches 
after experiments had been made with several other types of motors, 
The North-Eastern engines have four cylinders 8jin. bore by 10in. 
stroke. The new ones for America are to be Qin. bore by 10in. stroke, 
six cylinders. It is especially satisfactory to the Wolseley Com- 
y to feel that as a result of their enterprise in supplying a special 
esign for the North-Eastern Railway Company's experiments they 
have secured this order from America. It is und 1 that after the 
experimental run of this first engine orders for a farther considerable 
number of engines will be placed with the Birmingham company. 


Halifax.—The Tramways Oommittee aak authority to construct 
tramways from the present terminus at Jerry-lane, Sowerby Bridge, 
to Style-bank, Triangle, at an estimated cost of 24, 200, on con- 
dition that the Sowerby Urban District Council , as far as they 
legally can, to forego rating the tramway lines in their district for a 
period of five years.” The question of recognising distinct depart- 
ments in the Halifax tramways system, so that in the absence of the 
general manager responsibility can be fixed on the head of esch depart- 
ment, has for some time past been engaging the attention of the com- 
mittee, A report of a sub-committee has 1eceived the full committee's 
sanction, and will be brought before the Council at their October meeting. 
The Tramways Committee are to be duly represented in the new Bill 
which the Corporation is promoting, but the only fresh powers that 
they are seeking are for West Vale to Elland, and for three very short 
len One.of these latter refers to Thrum Hall-lane for football 
traffic, and the other two are to enable the committee to establish a 
connection with the navigation yards at Halifax and Sowerby Bridge. 
The committee also propose to vary the Wheatley route, and instead 
of going round by Shroggs Park, to turn up the Wheatley-lane. They 
will apply, too, for a revival of the powers which have lapeed down 
Salterhebble Hill A start will be made іп a day or two with the 
relaying of the whole line from Skircost Green to the brewery. The 
reason is that the joints have given way in consequence of their being 
laid only on sole-plates instead of having anchor joints. 

Bury.—At last Friday's meeting of the Tramway Committee the 
borough engineer reported that he expeoted the Tottington section 
would be completed in a fortnight’s time, but that it depended upon 
the progress made with the reconstruction of the feeder bridge in 
Orostons-road as to when the section would be opened. He expected 
it would be in about three weeks’ time, It was also reported that 
Tottington-road, from Walshaw-road to Whittle-street, would be closed 
from to-morrow to vehicular traffic, pending the reconstruction of the 
feeder bridge. A letter was. read from the secretary of the St. John 
Ambulance Brigade, Bury Division, with reference to the provision of 
rubber gloves on the various sections, and suggesting that a pair of 
gloves should be placed in each of the brigade’s wall boxes, About 
20 pairs would be required, and the brigade offered to bear one-half 
the cost. The committee decided to accept the proposal, and 
expressed their thanks to the brigade for the suggestion. After 
prolonged negotiations, an agreement hss been drawn up between 
the Bury and Salford Oorporations for the interchange of tramway 
traffic, and this will be formally signed in the course of the next few 
days. The Salford Oorporation under ааа ge а has control 
of the tramways in Prestwich and Whitefield. The Whitefield tram- 
ways were opened 18 months ago, or rather that pats of them lying 
between the Prestwich boundary and the Whitefield railway station. 
Thore has been considerable delay in the completion of the lines to the 
Bury boundary owing to trouble between the Whitefidld Urban District 
Council and the company running the steam trams from Whitefield to 
Bury. The differences, however, have now been settled, and the 
Salford Corporation has prepared the track and erected the over- 
head equipment, and the route will be opened very shortly. 
The agreement between the Salford and Bury Corporations pro- 
vides for interchange of traffic on much the каше lines ae that 
between the Salford and Manchester Corporations ia respect to 
Bury New-road and Deansgate. The Salford Corporation, however, 
under the new agreement, will have the right to name the routes in 
Bury over which their cars are to run, and, further, they will decide 
upon which of their routes the Bary cars are to run. The Corporation 
have received a letter frem the Salford authorities intimating that the 
section between Whitefield Station and Unsworth boundary is finished, 
and has been coupled up to the Bury system, and offering Bury the 

vilege of at once using the lines and running cars through to 

hitefield Station. It appears, however, that the lines have not yet 
been officially inspected, and it was decided not to adopt the Salford 
suggestion until the line had been inspected. After that has been 
done there will be a conference between the Bury and Salford managers 
as to the running of the cars, It has been decided that the fare from 
Bury to Whitefield Station shall be 24d., thus making the fare to 
Manchester 6d, Ü 


‘LIGHTING AND GENERAL. 


Worksop. —The Council are raising £2,000 to complete the electric 
works loan. . | 

Ilkley.—Mr. Warden Stevens is preparing a report on en electrio 
lighting scheme. | 

Beaumaris (Wales).—The Oouncil have resolved to epply for an 
electric lighting provisional order. 

Andover.—The Town Oouncil intend to apply to the Board of 
Trade for an electrio lighting provisional order. | 

Weymouth.—4An installation of 60 lights of various power has just 
been successfully opened at electric lighting station. Mr. W. D. Orchard 
was the contractor. 

' Batley.—The Council are reducing the price of electric carrent for 
the second and subsequent hours per day from 3d. to 2d. per unit, as 
from and after Oct. 1. | 

Redditch.—Oontracts have been sealed amounting to £3,000 for 
boilers and feed-water heaters in connection with the electric light 
undertaking extension. ; | 

St. Helens.—The report of Mr. J. Brown, the borough treasurer, 
shows а considerable increase of £6,883 on the balance of assets in 
the electricity accounts. 

Exmouth.—Tho question of the best and cheapest mode of lighting 
the esplanade is before the District Council. The Council have 
obtained & provisional order. 

Burslem. —Sanction has just been received to a loan of £15,700 for 
the purpose of extending the workhouse, which includes the provision 
of the Дешн lighting plant. 

The Urban District Oouncil have asked for au erten- 
sion of the time for carrying out the provisions of the provisional order - 


for electric lighting which they obtained some time ago. 


Londonderry.—A test and inspection of the Oorporation elec- 
tric light and power works aud the switching on of the private supply 
took place last night at the electric station, Strand-road. 


Felixstowe.—The Lighting Committee have asked the Suffolk 
Electric Supply Company to name a cash price at which they would 
sell to the Oouncil the Felixetowe portion of their undertaking. 


Bury.—The Electricity Committee have resolved that a supply of 
electricity to the new workhouse hospital be given upon payment of a 
flat rate of 34d. per unit with a minimum annual payment of £200 for 
a period of 10 years. 

Falkirk.—Tho new poorhouse, which is to be opened next month, 
has been fitted with 45) lights for an installation of electricity, which 
is to be taken from the Corporation. Messrs. Thomson and Oo., eleo- 
trical engineers, Falkirk, fitted up the premises, - 

South Metropolitan Electric Light and Power Co.—The deben- 
ture stock transfer register of the above oompany will be closed, as 
from the 17th to the 50th inst., for the purpose of preparing interest 
warrants for the above stock, payable Oct. 1, 1904. ZA 

Tuition by Correspondence.—We are asked to draw attention to 
the fact that electrical and mechanical engineering is taught by corre- 
spondence by Prof. A. Jamieson, M. I. O. K., Kelvinside, Glasgow, and 


students are prepared for examinations and situations. 


Stock Exchange.— Application has been made to the Stock 


‘Exchange Committee to appoint a special settling day in and to 


rant a quotation to the London Electric Supply Corporation’s 
one issue of 10,000 6 per cent. preference shares of £5 each, fully 
paid. 

Carron.— The Carron Company are engaged on an extension of the 
electric lighting of their works at Oarron. This is part of а large 
scheme by which it is hoped to light the entire works. The sections 
uU н lit are those in which it is necessary meantime to burn gas during 

ө day. 

Fareham.—The Electric Lighting Oommiltee in their last report 
state that the new boiler has been built, tested, and found satisfactory. 
The question of extending the mains to Oatisfield has been considered, 
but as the demand for electricity was not large the committee thought 
the Council would not be justified in proceeding with the work. 


Sale of Plant.—The electric plant at Broomhill, Woodside-lane, 
North Finchley, N., will be sold on Sept. 13. A catalogue may be 
obtained from Messrs. Brackett and Sons. For particulars of this and 
other sales, including the sale of a business, see advertisement columns, 
aleo for details of an important sale of plant by tender by the 
Sunderland Corporation. . 

Hebden Bridge.—The minutes of the Electricity Oommittee, sub- 
mitted at the last District Council meeting, stated that there are at 
present 2,150 electrical lamps connected. The consulting engineer 
(Mr. Emmott, Halifax) was empowered to prepare specifications and 
obtain estimates from the leading makers of suction gas planta suitable 
for generating electricity at the works. It was resolved to call for the 
£22,960 balance of the sum authorised to be borrowed by the electricity 
undertaking. 


St. Annes.—In his report of work in the electricity department for 
the month ended Aug. 26, the electrical engineer atates that the output 
from worke was: units sold during July, 1905, 43,178; 1904, 49,876 ; 
total units sold to July 31, 1905, 104, 489; 1904, 175,030; total 
number of consumers 1903, 194; 1904, 268. The work has p 
satisfactorily during the month, the traction load during August being 
very heavy. Messrs. Willans have completed the ereotion of the last 
nsw engine and dynamo. Mr. F. Wilson has completed the founda- 
tion tank for the cooling tower. The mechanical stoker fitted to No. 4 
boiler has been at work some three weeke, and, on the whole, very 
satisfactorily. Apart from the-queetion of smoke, he found the machine 
a say improvement over hand-firing. Several cables are to be 
extended, 
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Sowerby.—The Parish Council have decided to accept the tender of 
the Northern Counties Electric Supply Association for lighting the 
public lamps, the price to be 28s. 6d. per lamp for 1,385 hours, with 
an approximate 40 с.р. 

Btourbridge.—At last week's meeting the Electric Powers Com- 
mittee recommended that steps be taken to po an electric lighting 
provisional order in regard to the parishes of Pedmore, Hagley, Olent, 
and Belbroughton. After discussion, the Council decided to delete the 
recommendation from the report. 

Aberdeen.—The Gas and Electric Lighting Committee of the 
Town Council have decided to recommend that the charge for electric 
light be reduced by 4d. per unit. At present the charge for private 
lighting purposes is 61, per unit for the first hour and 2d. per hour 
afterwards, and for publio lighting 6d. and 14d. 

Norwich.—Elaborate shanges are іп progress just now in the 

Market-place, consequent upon the approaching migration of the 
telephone exchange from the Haymarket to the old Chronicle offices. 
It is said that as а final result Norwich will have опе of the best 
equipped and most modernised exchanges in the kingdom. 
. Goole.— Sanction has been received to the Counoil's application to 
borrow £1,000 for the purohase of property in Edinburgh.street, 
Mason-terrace, and Government-atreet for the purposes of erecting an 
electric lighting and general stores depót. The Board have given the 
fullest extent—a period ot 60 years—for the repayment of principal 
and interest. 

Removal.—The Tudor Accumulator Oompany, Limited, have 
removed their offices from 16 to 119, Viotoria-street, Westminster, 
London, 8. W. (telegraphic address, Sabconical, London ” ; telephone, 
24, Victoria). We ate informed, that to avoid all del y, all correspondence 
should be addressed as above, and not to the works, from where it has 
to be forwarded. 

Redoar.—Mr. Eldridge has been coneulted as to the estimated 
expenditure of the Council in laying down plaut for electric supply. 
This estimate is 27,060 to £8,530, and before proceeding farther the 
Council desire to find out the probable private consumption. Thie 
decision has been reportod to the Board of Trade, as the limit of the 
order obtained has been reached. 

Wrexham.—The electrical engineer's report shows that in July, 
1904, 17,196 units were used for tramways and 11,705 for light and 
other p , the total consumption being 28,901, as compsred with 
29,143 in July, 1903. Three new consumers were connected. The 
committee's report on the ророка extension scheme was discussed at 
the last Oouncil meeting, but was referred back. 


Turton.—At the last meeting of the Urban District Council a letter 
was read from the Lancashire Electric Power Company, stating that 
they had decided that their provisional order for the supply of elec. 
tricity to the Turton district, which would otherwise have come for- 
ward at the next seesion of Parliament, should be postponed for 
12 ш in order that the Turton Council might consider the 
matter. 

Pitlochry.—A private company proposes to introduce electric light 
to Pitlochry and district at a cost given as being equivalent to half the 
present cost of gas, which is 7s. 6d. per 1,000 cubic feet. They are 
now obtaining permission to utilise the water at the Falls of Tummell 
for generating the necessary power. Mr. A. E. Butter, O.M.G., of 
Faskally, has approved, and a petition to the trustees of Mr. G. F. 
Barbour, of Bonskeid, is being promoted asking for his consent. 


Ageney.—The Electrical Power Storage Company, Limited, have 
appointed Messrs. Saundera, Todd, and Co., of Maritime-buildings, 
King-street, Newoastle-on-Tyne, their agents for Northumberland, 
Durham, end the Tees district, and Mr. J. W. Barnard, sole agent 
for the company’s Q and V type cells, has arranged to place the sale of 
these and small буре cells in their hands for the above district, so that 
Meesrs. Saunders, Todd, and Oo. may be in a position to deal with all 
types of storage batteries. 

Cardiff.—Tenders have been received for the erection of a 
sub-station at the docks, and the contract of Messrs. D. W. Davies 
and Co., Cardiff, has been accepted. The sum sanctioned by the Local 
Government Board being only £15,000, and the tender being for а 
larger sum, it has been decided to communicate again with the central 
authority. The application of Ely Paper Mills for a supply of electrical 

ower will be considered next week. The works will probably consume 

,000,000 units per annum. 
‚ Windsor.—Last Friday the petrol in a new motorcar which had 
just been finished for a private company at the Windsor Electrical 
Installation Company's works in Peascod-street caught fire, which 
spread to the car-shed and the oable store adjoining. It was not 
pane to telephone to the waterworks for more pressure, as the wire 

ad been destroyed by the flames. However, the firemen were on the 
spot almost immediately, and succeeded in subduing the fire before it 
could involve the whole of the shed in which the cable is stored. 

Willenhall —The clerk has been instructed to serve upon the 
Midland Electric Corporation for Power Distribution a requisition 
requiring them to lay down distributing maius for the purpose of a 
general supply throughout the whole of the streets in the area of the 
Willenhall Urban District Council, and, if necessary, to enter into an 
agreement with the corporation for the supply of electricity for general 
street - lighting for a term of three years. A notice is aleo to be served 
upon the gas company to determine the present agreement with the 
company as to public lighting. The erection of a destructor is 
suggested. 

Plymouth.—The reduction in the price of current to private con- 
sumers came into operation in July, yet the return of the Corporation 
electricity undertaking for that month shows an inorease of receipts 
over the nding period of last year. The total number of units 
sold in the month was 110,244, Of these the Corporation trams con- 
sumed 71,977 units, the Plymouth and Devonport trams 7,051, private 


consumere 25,197, motors 851, arc lighting 5,510, and mitcelleneous 
1,658. The estimated receipts for the month were £1,216. In the 
corresponding period of last year the consumption totalled 97,175, and 
the receipts were £1.095. The total lamp connections now number 
44,359, sgainet 52,554 last year, and the consumers 575, against 439. 

Yardley.—At the last Distriot Council meeting & letter was read 
from the sesretary of the General Post Offce, London, with regard to the 
establish ment of telegraphic communication by means of electric bell 
circuits between the fire etatiors at Sparkhill aud a number of fire. 
alarm posts. The Postmas'er-General was prepared to sanction the 
continuance of the system on the Oouncil entering into an agreement 
and paying а nominal royalty of 1s. It was explained by the sur- 
veyor that the communication was only used by the public to give 
alarms of outbreaks of fire. He had made enquiries in other parts of 
the country, and had found thet other authorities questioned the right 
of the Post Office authorities to control the matter. It was decided to 
leave the subject in the hands of the clerk, 

Wycombe —At the last meeting of the Council, a report was agreed 
to in which the Electric Lighting Committee recommended a renewal 
for a term of seven yesrs of the street-lighting contract with the 
Wycombe Borough Electric Light and Power Company. who have had 
this contract for the last six years. The number of arc lamps is to be 
increased from 11 to 12, the position of the additional arc lamp being 
selected by the authority, and the 279 smell lamps will be fitted at 
the company’s expense with new tops to carry 4-ampere Nerast burners 
giving 70 с.р. The company is to provide the Oouncil at their own 
cost with & photometer for testing both the aro and Nernst lampe. 
The fine for an extinction or implied extinction is t» be 84. for a Nernst 
lamp, aud 38. for au aro lamp. The coat of lighting the lamps is to 
be ae under: 12 arc lamps at £15, £156 ; 279 4-ampore Nernst at £2, 
£837—total, £993. 

Bo'ness.—4At the last Council meeting Mr. Oownie, maaager and 
secretary of the National Electric Construction Oompany, wrote pro- 
posing a free wiring ssheme based upon a charge of 44d. per lamp per 
quarter in addition to the charge for current, and stated, as they had 
now started on the actual construction of the works, the time had 
arrived to decide whether they could agree upon a scheme satisfactory 
to all parties concerned. When the Council determined the working 
agreement—that is, the agreement for the construction and main. 
tenance of the works which had already beeu completed—they would 
have the option of purchasing all the iastallationaat their cost price, 
which, for this purpose, would be fixed at the sum of 15s. per lamp. 

lus 10 per cent. and less 24 per cent. per annum for depreciation. 

f the Council did not exercise their option of purchasing the installa- 
tions, then they would р у to the company for all unpurchased 
installations a rental of 44d. per lamp per quarter in respect of each 
installation for such period as may be required to complete 25 years 
from the date each ivstallation was installed. The matter will shortly 
be discussed by the Council. 

Penny-in-the-Slot Telephones.— According to the Financial Times, 
the Liverpool branch of the National Telephone Compsny states that 
the system of penny-in-the-slot telephones is to be abandoned. 
The reason assigned for this decision is twofold. The penny-in-the- 
slot system involves separate switchboarde, additional staff, and а 
differential administration, for which, in the Liverpool head office, 
there is not physical space at command. Moreover, it does not pay. 
Penny-in-the-alot subscribers have been charged a subscription of 
£3. 10s. per annum, and there has been a condi-ion that if the pennies 
plaved in the instrument in the course of a year do not amount to 300. 
the subscriber is to make up the difference. This has been found to 
involve a considerable amount of clerical work on the part of the 
Telephone Company's staff and some irritation on the part of the 
subscribere, The Telephone Oompeny now offers in place of the penoy- 
in-the-slot a system known as the X. and V. Two separate subscribers 
may use the line in common at а charge of £6 per annum each. The 
disadvantage is that when one of them is using the line it is blocked 
to the other; but each, if curiously disposed, can hear the conversa- 
tion carried on by the other. 

Eedruth.—The Urban Electric Supply Company are ару 
extending their е: under the mansgement of Mr. F. В. 
Hanning. Since the official opening of the tramway in November, 
1901, the number of consumers of electric light has steadily increased, 
there being now between 500 and 600, representing the equivalent of 
28,444 8.0. p. lamps. The streets are lit with 172 incandescent and 
two arc lamps, some burning all night and some half the night. For 
power supply 220 h.p. has been installed, the machinery driven includ- 
ing 30 h.p. for air compressor, 25 h.p. for Roots blowers, power for 
fans for gorges, fans for cupolas, ore pulverisers, braiders for fuse- 
making, and: engineering works, wood-working machinery, iron- 
mongers’ machines, chaffoutters, dough mixers, soda machines, 
brewery machinery, organ blowing, etc. The Tuckingmill Fuse 
Works are entirely driven by electricity, anc East Pool ore is carried 
to the Tolvaddon stamps by use of the sime power, in specially con- 
structed tram wagons, probably not much under 1,000 tons weekly. 
The cheaper rate of carriage to East Pool mine will mean something 
like a saving of from £400 to £500 per annum. An arrangement is 
contemplated by this mine for the drivage of pulverisers by electricicy. 
A special engine has been erected to drive the magnetic separator. 


LIENS REGISTERED. 


Edmundsons’ Electricity Corporation, Limited.— An acknow- 
ledgment of indebtedness, dated Aug. 19, 1904 (supplemental to a 
trust deed, dated July 10, 1899. and four deeds of owled eon 
dated respectively April 27, 1900, Aug. 1, 1901, Nov. 14, 1902, an 
Sept. 28, 1903, securing debenture stock to an amount rot exoeeding 
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three-fifths of the paid-up capital for the time being), has been 
registered. Property charged: 130 first mortgage debentures of £100 
each of the Winchester Electric Light and Power Company; 150 similar 
debentures of the High Wycombe (Borough) Eleotric Light and Power 
Company ; 200 similar debentures of the Salisbury Electric Light and 
Supply Company; 160 similar debentures of the Ventnor Electric 
Light and Power Oompany ; 100 similar debentures of the Bromley 
(Kent) Electric Light and Power Oompany ; 40 similar debentures of 
the Woolwich District Electric Light Company; 50 similar debentures 
of the Chislehurst Electric Supply Company; 40 similar debentures 
of the Newmarket Electric Light Company ; 50 similar debentures of 
the Alderley and Wilmslow Electric Supply Company ; and the com- 
pens а inder есы; and general assets, present and future. Trustees: 
. Bailey, 102, Eaton- square, S. W.; and the Anglo-American 
Debenture Oorporation, Limited, 75, Lombard-street, E.O. Total 
amount of debenture stock previously issued, £300,000. 
Metropolitan Electric Supply Company, Limited.—4A mort- 
gage by sub-demise, dated Aug. 5, 1904 (supplemental to a trust deed 
dated July 20, 1894, securing £250,000 first debenture stock), and a 
further mortgage by sub-demise of етеп date (supplemental to a trust 
deed dated July 4, 1899, securing £260 000 second debenture stock), 
have been registered. Property charged in both caees: Freehold 
hereditaments, 2, 5, 4, 5, and 6, Fisher-etreet and 63, 64, 65, and 66, 
Eagle-street, Holborn, comprised in registered title No. 82,208, and 
leasehold hereditaments in Tower-street, St. Giles-in-the-Fields, com- 
prised in registered title No. 49,994. Trustees for first debenture 
stockholders: Sir Robert Herbert, G. O. B., 3, Whitehall-court, S. W.; 
and Sir James Pender, Bart., Donhead House, Salisbury. Trustees 
for second debenture stockholders: О. Meinertzhagen, 12, Tokenhouse- 
үш. E.C.; and Admiral Lord J. Hay, G.O.B., Falmer Place, Fulmer, 
uc ° 


SOUTHAMPTON ELECTRIC LIGHTING ACCOUNTS. 


Herewith are given abstracts of the revenue account 
and balance sheet of the Southampton Corporation electric 
lighting department for the year ended March 31, 1904. 
The capital expenditure to that date was £172,966. 


REVENUE ACCOUNT. 


А Expenditure, 2 e. d. 
Generation of electricity. РРТС . 9,678 7 8 
Distribution of electricity ........ — —— E . 2044 8 4 
Publio lampe . "ERR . ee». 279 6 10 
Management ee e e onm et exo n * 96214 6 
Rente, rates, and taxes D ME 926 17 6 
Insurance, printing, postage, eto........... ЯЯЯ — 460 4 7 

14,551 19 3 
Balance carried to profit and loss acoount ..........—.—... 15,287 2 1 
£27,639 1 4 
Or. Income. £ s. d. 
Sale of соттепё......................... V 27,201 10 7 
Meter rents J) 08 326 19 9 
Miscellaneous receipts . 2 ã 2222 . 11011 0 
£27,639 1 4 
BALANCE-BHEET. 
Liabilities, £ s. d. 
Oorporation od dec" 117,019 1 0 
Sun oroditors, et ↄ EX Ve Sa MY See Ene Cue 4,828 7 
Capital and Oounties Bank .................................... 59,083 17 11 
Surplus account—sinking fund, eto . . 26,555 4 3 
£187,264 12 9 
Or. Assets. £ s. d. 
Land, buildings, machinery, eto eee 172,966 8 0 
Bundry debe... re ы дзн 5,552 2 7 
Stock of stores in hand ..................................—...... 1295 6 0 
Sinking fund investments .................................. -... 7,672 16 2 
£187,264 12 9 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. UWUUU. . 2 . 2 599,447 
Pri vate consumers ............ 654,034 
Quantity eold4 Public lighting... 137,353 } 2,089,779 
Oorporation tramways......... 1,298,392 

Quantity used on works ............................................. 96,332 
Total quantity accounted for 4 2. 2,186,111 

Total maximum supply demanded (kilowatts) ............... 1,3 


Namber of public lamps, 176. 


PROVISIONAL PATENTS, 1904. 


AUGUST 29. 

18828. An improved electric lamp holder or socket. George 
Benjamin Stern and Albert Oecil Greene, 31, Silver-crescent, 
Gunnersbury, London. 

18629. Movable step for tramcars. Andrew Sclanders Nelson, 
66, Ohancery-lane, London. 

18635, A method of generating electricity. David Cook, 165, 
Queen Victoria-street, London. 


18648. Improvements relating to means for the production 
and application of electrical resonance. Horace 
Manders, 48, Dover-street, Piccadilly, London. 

18645. Improvements in and connected with movable arms for 
microphone carriers. Hermann Oppenheimer, 55, Red- 
cross-street, Barbican, London. (Akt.-Ges. Mix und Genest, 
Germany.) 

Improvements in and relating to the oontrol of 
alternating-current electric motors. The British 
Thomson-Houston Company, Limited, 83, Cannon.street, 
London. (The General Electric Company, United States.) 

AvcusT 30. 

Improvements in or relating to electrical circuit 
breakers and automatic switches. The Electric and 
Ordnance Accessories Oompany, Limited, and Robert 
Frederick Hall, 24, Temple-row, Birmingham. 

Improvements in or relating to street railway cars. 
Charles Goehring, 46, Linooln’s-inn-fields, London. (Date 
applied for under Patents Act, 1901, May 21, 1904, bein 
date of application in United States. (Complete 10 05888 

Improvements in automatic car-couplers. Andrew Jackson 
Beard, 6, Lord-street, Liverpool. (Date applied for under 
Patents Act, 1901, Sept. 2, 1905, being date of application in 
United States.) (Complete specification.) 

Improvements in megaphones. Harold Etherington 
Wilson, 37, Ohancery-lane, London. 


AUGUST 31. 


18798. Improved means for controlling the flow of electricity 
into third or operative rails or similar appliances 
for vehicular or other traffic, the said means being 
also available for signalling purpeses. James Graham 
and Ramsey Kendal, 6, Finkle-street, Stockton-on-Tees. 

18801. A mechanical electric governor. Reginald Falshaw, 

Albert-chambers, Albert-street, Harrogate. 

Improvements in or relating to electrical. switches and 
the like. John Taylor, 48, St. Stephen's-avenue, Shepherd's 
Bush, London. | 

Improvements in pneumatic brake apparatus for rail- 
way and like vehicles. John Wills Oloud, The Westing- 
house Patent Bureau, Westinghouse-building, Norfolk-street, 
Strand, London. 

18823. Apparatus for enabling telegraphic and telephonic 
messages to be received simultancously over the same 
line wire. Oharles Mark Jacobs, Birkbeck Bank-chambers, 
Southampton-buildings, Ohancery-lane, London. 

Improvements in and relating to fenders for tramway 
cars. Oarl Gabesam, 81, High Holborn, London. 

Thermostatic electric circuit controller. Christian Klop- 
fenstein and Godfried Klopfenstein, 81, High Holborn, 
London. (Complete specification. ) 

18831. Improvements in and relating to telegraphic and 
like electric circuits, William Kent Kise, Fife House, 
Kingston-on- Thames. 

18840. Improvements in and 
deposition. 
Limited, 83, Oannon- street, London. 
Company, United States.) 

18641. Improvements relating to electric transformers. The 
British Thomson-Houston Oompany, Limited, 83, Cannon- 
street, London. (The General Electric Oompany, United 
States.) . 

18843. Improvements in polarity indicators. The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (The General Electric Company, United States. ) 


Serr. 1. 


Improvements in or relating to wires or conductors 
for electrically propelled tramcars and other vehicles, 
Richard Green, 36, Temple.street, Birmingham. 


19683. 


18704, 
18756, 
16764. 


18766. 


16813. 


18810. 


18826. 


18827. 


relating to processes of electro- 
The British Thomson- Houston Company, 
(The General Electric 


18855. 


18882. Light regulator for electric railway cars. Ettore Arturs 


Kerbaker, 4, Adelphi-terrace, London. 

Improvements in and relating to electric time-recording 
mechanism and apparatus. Marshall Kelly, 60, Queen 
Victoria-street, London. (Complete specification.) 

18910. Improvements in electrical heaters. Lovel Bearse Pember- 
ton, Norfolk House, Norfolk-street, Strand, London. (Date 
applied for under Patents Act, 1901, Jan. 4, 1904, being 
date of application in United States.) (Oomplete specification.) 

Au improved terminal or coupling for electric cables. 
William Middleton and John Yule Middleton, 18, Bucking- 
ham-street, Strand, London. 

18920. Improvements in and relating to the manufacture of 
electrical insulating and non-heat conducting oom- 
positions. Henry Harris Lake, 7, Southampton-buildings, 
Uhsncery-lane, London. (Société Anonyme Matthey et Cie., 
Switzerland.) 


18908. 


18919. 


Верт. 2. 

18926. Terminal connections. Herbert Ernest James McDermott, 
168, Plumstead Common-road, Plumstead, Kent. | 

18937. Improved means and appliances for operating elootro- 
lytic cells. James Hargreaves, May Villa, Peel House-lane, 
Farnworth Within, Widnee, Lancashire. 

18942. Improved means for advertising on electric tramoars. 
Richard Thomas Simcock, 128, Oolmore-row, Birmingham. 
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18949. 


18959. 
18971. 
18979. 


18987, 


18988, 


18901. 


19909. 


19034. 


A safety guard for conductor or live rails on electric 
railways. George Digby Sale, 154, St. Vincent-street, 
Glasgow. (Oomplete specification.) 

Improvements in electric lamps. Owen David Lucas, 39, 
Victoria-street, London. 

A new magnetic mechanical movement, Henry Stewart 
Anderson, 6, Bream’s-buildings, Ohancery-lane, London. 

Improvements in or relating to electric traction. Robert 
Stewart Clouston, 111, Hatton-garden, London. 

Improvements in systems of electrical distribution. 
Percy Holbrook Thomas, Westinghouse Patent Bureau, 
Westinghouse- building, Norfolk street, Strand, London. 
(Date applied for under Patents Act, 1901, Sept. 4, 1903, 
being date of application in United States.) (Complete 
specification.) 

Improvements in safety apparatus for tramoars and 
other like vehicles. Ethelbert Adolphus Stanley and 
John Edward Anger, 6, Lord-street, Liverpool. 

Improvements in systems of electrical distribution. 
Percy Holbrook Thomas, the Westinghouse Patent Bureau, 
Wesiioghouse-building,  Norfolk.street, Strand, London. 
(Date applied for under Patents Act, 1901, Sept. 4, 1903 
being date of application in United States. (Complete 
specitication.) 

Sept. 3. 

Improved means of rectifying alternating current, named 
“aluminium rectifier.” Frank Stewart Porah and Sydney 
George Livett, 62, Theobald’s-road, Bedford-row, London. 

Improvements in wall plugs for attachment of electric 
fittings and the like. John Bramwell Haynes and John 
Hincholiffé, 8, Quality-court, Ohancery-lane, London. 

Improvements in instruments for calculating electric 
conduotors and problems generally where all but 
any specific one of the members of a simple algebraic 
formula are known, as, for instanco, Ohm's formula 


С= т. Harold Thornthwaite Hinoke, 6, Lord - street, 
Liverpool. 


COMPLETE SPECIFICATIONS ACCEPTED 


18581. 
18745. 
19172. 


19454. 


To be published Sept. 22, 1904. 


1903. 
System for electric lighting of railway trains. 
Leitner and Lucas. 
Excess indicators for use with an electric current. 
Atkinson. 
Apparatus for controlling the working of electrically 
driven cars. Siemens Bros. and Co., Limited, and Lydall. 
Operating vapour electric lamps from an aiternating- 
current source, Weintraub. (Date applied for under 
International Convention, Oct. 18, 1902.) 
Lamp casings and reflectors principally for incan- 
descent electric lamps. O'Brien and Rottanzi. 
Multipolar electric generators and motors. Boyden. 
Controlling devices for electrically propelled vehioles. 
Carolan. (General Electric Company.) 
Car and line indicators for street railways. Haggerty. 
Electrometers. Orompton and Oo., Limited, and Price. 
Switches for use in connection with the electrical 
ignition systems of motor cycles and for analogous 
purposes, Sangster. 
1904. 


7980. Electric fuses or cut-outs. Mercadier. (Date applied for 


19755. 


14821. 
14366. 


15467. 


under Interntional Convention, April 7, 1903.) 

Coin-freed apparatus for supplying a ourrent of eleo- 
tricity to persons using it after the insertion of a 
predetermined ooin, and for indicating the strength 
of the current supplied. Oarter and Leheup. 

Galvanic batteries. D:eibholz. 

Starting resistances for electric motor commutators. 
Latour. (Date applied for under International Convention, 
Jane 27, 1903.) 

Vapour electric conductors. Kruh. (Date applied for 
under International Convention, July 11, 1903.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. n Last price 
Commerelal and Industrial — £ g 
Alliance Eleccrical Co., 5 cent. Cum. Pref., Nos.1-70,000 1 re 
Aron Electricity Meter p. o. Cum. Pref. Shares, 1- 125, 00 1.. i 
British Insulated and Helsby Cables, Ord., 1100,00... 5 .. 535 
— 6 per cent. Cum. Pref., uec die 53 5 .. 95 
——— 44 per cent. Mortgage Debent 100 . 101104 
British Thomson Houston Co. , 44 per cent ist Mort. Deb. 
€6906099000000090020023200992022090200092092876 100 [^] 98-101 xd 
Brit'sh ouse Elec. and Manur., 6 per cent. Pref., 
215,001-575,000 ........ ee neu a ope treu E небе ~ 22. 
. . е 
ary, Nos. 1- “ - 
—— Non. Cum., 6 cent, Prel. .................... Д: -14 
— — 44 per cent. 1s Debenture Stock.. гова кеа 100 s 94-97 xd 
— S рет cent. 2nd Debenture Stock . 6$à500025090950099 100 p 70-75 * 


Amount 
Name. paid. 
Oallender’s Oable, Debentures ee eee e 09990200906 ДЕД 1 100 in 
r агу 2 6 „ 6 „ „ 6 6 %%% % %% —— —¶ ¶ 6 6 6% „% „ 0„ еә 
— D per cent. Pref. „ 6 % %%% % „ „ D e %% %% %%% „ „ „„ „ ее ee ee 
Crom and Oo. % %% eee „„ оо е e 6 e 066 6 0 е 0 3 ae 
— D cent. Debentures.................. МЕК еа 100 
Bison s Bwan United, «A^ Shares, 1-99, 2111. „ 
“A” Shares, 01-017, 139 ....... 6 uw 
— 7: per cent. Debentures..... Veauüsawene iu VR e E 100 .. 
— per cent. Deb. Stock, Бей. .................... 100 .. 
Electric Construction, Limited, Nos. 1 to 112,100 . „ ao 
— — 7 per cent. Cumulative Pref. .......... КОКТЕ 1 ix 
— 4 per cent. Perp. lst Mort. Deb. ................ ЖЕ 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 КА 
General Electric Company 5 cent. Oum. Pref. .. 10 
— 4 cent. lst Mort. Deb. Stock .............. si 


W. T. Нешеу'в Telegraph Жош, Оку... e 


— 1 per cent. De Dentures 33300 secu EE TN .... 100 

India mi 6 сегопа, Mf and Telegraph Works .. 1 Hio 
cent. Debentures..... e e 

Parker, Тра, Mimited. Ordine: V .... 10 


Telegraph Construction and фбепапое................ 


— per cent. as =з 0-9 es оо оо оо оо OS 00 ьо оз ә то OD 00 


Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Отйшагу...................... 10 
zz; per cent. Cum. Pref. 501-15,000 1 
6 per cent. Cum. Second Pref., 15,001-22,500 .. 10 

r cent, Debenture Stock. "Red. MU E . 100 
Bromley (Kent) Electric tandPowerCo, .......... 6 
— — 44 per cent. lst De ture Stock, Red voveo 100 
Brompton and Kensington, V , 5 
—7 cent. Preference ........................ ы 
5 

100 

5 

5 

5 

5 

5 


Nos. 30,001-50,000 ............................ sð 
Cambridge Electric supply í бааа Ltd., £10 Ord. 

Central Electric 1 4 1.70 Spe Guar Deb. Stock 
Ch Cross Nos. 


6 %% 6% „ „% „%. L Ü ä „ 


oc ew O82 „%³ĩ оа % PP?’ P P ө ә э ө ео ье 


„ " $4 p.c. Cum. Prel., 1-40,000 
40,001-80,000.................................... 
4 per cent. Debenture stock, Red. (Prov. Corts.) .. 100 
Chelsea Electricity Supply 0 — эй 5 
Clty of Lon cent. De ntures 6 6 % %% 6% „%%% „6% „% „%% „% 6 6 606 % „ 6 6 6 ов 0 
on, On — 
— 6 per cent. Cumulative Pref... 6 6 6 %% %%% „ 6 6 ое 10 
——— per cent. Debent ure Stock 100 
— por per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 100 
County of don Electric Supply, Ordinary .......... „2 
——— 6 per cent. Cum. Prei ¶˖ 
——- 4 per cent. Debentures Prov. Certs. All pd. Rd. 1 
— 4% por cent. 2nd Debentures Prov. Certs. T 66,000... 1 
Bdmundsons' Electricity Corporation, Ordinary, ve 
— per oont, t. Cum. Prol АУРУУ e 


8888 


оооооооосооо оо 


Folkestone PRlectrio Supply Da. Nos. 1-10,000. bebe 
4 per cent. b. Stock, Bes 
Натана осно іно, 1-19,000'. E e 


b 

5 

к 

5 per Vies e өй............ oar 
100 

10 

5 


CENE а d 
Elec. К 
Kensington and Knightsbridge and ‘Notting Hil), 4 per 
cent. Dehentore 4took Red .. ........... ... —.. 100 


— 2358 Mortgage Debenture Stock . ее 


рег м go ener. „ Кед. . 100 
Midland Electric Power Dis., Ld., 44 р с. "1st Mort, Deb.. 100 
6 Electric Supply, Ordinary ........ § 


**2*99*0€0€000000000€0250090€008282990€0 000000060 


amithfield Markets Electric Bu Lied., Ord., 1-12,000.. 5 
cent. Debenture e-59600022000920000000€660 


8outh London, Ordinary ...................... ee 
South Metropolitan Electric Light and Power Co., Ord... 1 
— 7 per cent. Cum. Pref. .......................... 1 
——- 44 per cent. lst Mort. Deb. .................... 100 
—— Ditto, J тү 117ö;ͥ ˙·m — 
dt. James's and Pall Mall n 1 . — 6 
— 7 рег oen Pref. (EET % %%% % % „%% 6% %% %%% „„ ово о © өө 9.0 as a 6 
— 34 per cen cent. Deb. e€€9096000000€0^00020006000 ое њо „ „е а 100 
Urban Electric Supply Co., Ordinary, 8-30,007 .......... б 
—— 6 per cent. Cumuiative Preference, 60,001-80,000 6 
Westminster „Ordinary J эж TA алега ыа ааг D 


Electric 8 
ee 5 per cent. Сиш, Pref, 1-260, O07. А 


Permanent 6 per cent. Debentare Stock. 1888 . 100 
Auckland Elec. Trams, Ld.,5 p.c. 1st Mor. Deb. Stk., Red. 109 


Barcelona Tramways, Limited, Ord., 1-200000 ........... 
5 per cent, Cum. Pref. Shares, 1- 10, 000 10 
—— 5 per cent. Deb., Red., 1-600 .................... 100 
——— 4} per cent. Red. Deb. Stock... 100 
Rath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606.. 1 
—— 5 per cent. Cum. Pref. Shares. 1-59, Ri .......... 1 
Belfast Street Tramways, Ord., 1-25, 0 .................. 10 
Biackpool and Fleetwood Тгашгоай.................... 10 


Brisbane Tramway Inveet., Lim., Ord., 1-75, 0 5 
5 per cent. Cum. Pref., Nos ‚000... б 

—— 4, per cent. Deb. Stk., Red., Prov. Certa. aii рі. 100 
British í Columbia шесе Railway Co., Ord. Debs 100 


——— Ord Pref. ee eeeevesee ` 100 
Non.Cum. б per cent. Prei 10 

— 44 percent. 120 Mt. Debs.. Nos. 1-6,250,0f £40each 40 
44 per cent. Vancouver Power Deb 1 


British Hiectrio Traction ors. 1-300,000 & 60,001-90,000 10 
—— 6 per cent. Om. Pf., 5 0,001-60,000 . 3 
——— 5 per cent. Perpetual Debenture Stock ........ 100 
—— — 4}, per cent. 2nd Deb. Stock .................... 100 


Ut 


1111121111 


N 


506 


Amount 


Name, paid. Last price. 
£ 
Buenos Ayres and Belgrano Tram. ,Ord.,1-100,000 ...... 5 ~ 3.4 
= A * per cent, Om. Pf., 1-40,000.............. ÒO mm 64-54 
— “В, 6 per cent. Om. Pf.,1-87,500.............. b LI 5-55 
— 5 percent. Deb. Stock, Red. .................. 100 „ 106-108 
prov. Cert., all paid ........... .............. 100 .. 101-104 
Buenos Ayres Electri: Trams., Ld., 5 p.c. Deb. Stk., Red. 100 .. 94-99 
Calcutta Tramways, Limited, 1-103, 268 ee NEP ee 5 74-73 
44 per cent. 1st Deb. Stock, Red. ................ 100 104-107 
Cape Bleotric Tramways , Nos. 1-480,000 ................ 1 18-14 
City of Birmingham Tramways, 5 per cent. Cum. Pref... 5 . 44-6 
—— per cent. lst Mortgage Deb., 1-3,000(1917).... 100 98-101 
Colombo Electric Tramways and Lighting, 5 percent. lst . 
Mortgage Debenture Stock, Red. .................. «æ 100-103 
Qork Biectric Tramways and Lighting Co. Ordinary .... 10 — 94-10 
— 5 рег cent. Cum. Pref. esos „ „„ 6 „ 6% %0˙ͥ?»2—Qꝓ; „ зове е E 1 12 
—— 4 per cent. Debentures ........................ 100 „ 101-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .... 10 124-15 
— 6 per cent, Pref., Nos. within 1-60,000 ........ 10 Д 15-16 
—— 34 per cent. Mort. Debs., 1-5,000, Red. ........ 100 94-97 
Imperial Tramways Ordinary .......................... All " 18 19 
——— 6 рег cent, Cum, Prei 41 — 14-144 
——— 44 per cent. Deb Stocckckck n 100 108.11 
Isle of Thanet Electric TENATA and Lighting, брег c. 
Qum. Pref., Nos. 30,001-60, 0 6 % %%% %%% „%% „„ „„ оо ов оа ов = 54.4 xd 
——-— 4 per cent. Debenture Stock ................. 100 ao 88-91 
Kid 4oermioster and District Lighting and Traction, Pref. 5 .. 8 84 
London United Trys.(1901),5 per cent. Cum. Pref. ...... 10 — 103 11 
$ percent. lat Mt. Db. Stock, Rede. . 100 112.105 
Madras Elec. Trams (1904), Ld., 5 per cent. Deh. Stk, Red. 100 .. 100103 
Metropolitan Elec. Trams., Id., befd., 1,000,001-1,514,016. 1 3/16 5/116 
—— 5 per cent. Cum. Pref., 500,001-1,000,000 OOO. 1 -1 
—— 44 per cent. Deb. Stock, Hed. .... ............. 100 98-100 
Milwaukee Electric Rail and Light. 5 por cent. 30-yr. Cons. 
Mort. Ronds, 1926, 1-5,500 aud 7,001-8 000............ 81.000. 108-115 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 
1908, 1-000 ii ceto . oul siiis 100 100-103 xd 
Sterling 44 per cent. Deb., 1922, 601-2,000........ 100 103-105 
New Geueral Traction, О JJV ˙ͤ¼kATv D b 
—— 6 per cent. Cum. Pref. eee о 6 „„ %%% ео ооо, opos 1-2 
— 5 per cent. Mortgage Debentures, 1-1,713 (Rgd.) 100 88-93 
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Name. 5 Last price 
— ® 
5 per cent. Cum. Pref, ПЕ FF 8287 
Perth Elec. Tram ways (W. A.) ö percent, 1Mrt. Dob. ВЕ, 100 100-15 
Potteries Electric Traction, Ordinary 20,001-40,000 .... 10 8-8 
5 per cent. Cum. Pref., 1-20,000 .............. 10 . S Et 
4j per cent. Debenture Stock ............—... 100 „ 101-104 
South Lancashire Electric Traction and Power Compang — 
,000 Ordinary „ 069 00 MS „„ тез GD оо Q6 GF во CD OF OD = 1 
£101,158 6 per cent. Preferen os 1 ~ 1 
— — £528,093 44 percent. Debenture Stock... 100р с... 100 p.es 
Electric Railways.— 
Central London, Ordinary .......... ac ns os ne oe as ns ne ao me 100 e 86-88 
4 per cent. Pref. jeferredd OOOYNTT ен ^" 100-102 
Г] ere зоозовзвооооооосооа вов о е 1 
—— 4p.o. Deb. Stock (Prov. Script Oerte., fully paid). 100 — : 
City and South London, Consolidated Ordinary salaries 100 Ei 14145 
—— 4 per cent. Debenture Stock 96 ao „%% oo 0000 «%. 100 = 105-108 
— 5 per cent. Pref. Stock III 100 ер 121-124 
- 99 99 99 % %% 800000009 „. оз OD m e» 117-120 
Liverpool Overhead, рег odit. Pr . ... 10 4000 
v€-"00(06(€0600009604a400000 99 99 9 9 о э ow 10 Lo 3 
4 per cent. Mortgage Debentures, Red., 1-1. 700. 89.101 
Underground Electric Railways of London, 5 per cent. 
Profit-Sharing Secured Notes. as osoo 9*2*V» ә 777 97-98 
Waterloo and City, Ordinary e. ss = = = = = = = æ as ao 0 - 86-89 
Telephones.— 
National Telephone, Preferred 
— — Deferred Stock eevaee VVV 100 = 9928 
—— Ó per cent. Cum. Second Fre. 10 . 11-15 
— — 5 per cent. Non. Cum. Third Prei... 5 5 
— ae Der ont: Do» рк, бо. asks Е U 8 99.85 
eng. e 00 € Зо Q6 „ Ф> >» ee 
———— 4 per cent. Prov. Cert... HU ue ла» 


e»69»»06€-2«»2599»9220606468 ө э э э э э ө ө ө ө 


балаа! Tarennane «nd B'-c*eto Company - 
——— 6 per cent. Cum. Pref..... 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Line, 


Aberdeen Corporation....... 


Ayr Corporation 
Barking Corporatiou.. ........ 
Birkennead Corporation ...... 


Birmingham Tramways 


Blackburn Corporation 


3lackpool Corporation 


Blackpool-Fleetwood Trams. 
Bolton Corporation 


Bournemouth Corporation. 


Bradford Corporation 
Brighton Corporation 
Bristol Tramways Company . 
Burnley Corporation 
Burton Corporation 


Cardiff Corporation ......... 
Carlisle Tramways Company. 
Central London Railway..... 


ity & South London Railway 


Cork E. T. and L. Company . 


Darwen Corporation.......... | 


Dover Corporation 


Duadee City Tramways 
Eas5 Ham Corporation 
Glasgow Corporation 

Gloucester Corporation ..... 
Halifax Corporation......... 
Huddersfield Corporation ... 
Hull Corporation, E. 3....... 
Ilford Corporation ......... 
Ilkeston Corporation 

Kirkcaldy Corporation 
Leeds Corporation........ ^ 


Leicester Corporation ........ 


Liverpool Corporation...... 


Liverpool Overhead Railway.. i 


London County Council .... 
Lowestoft Corporation 
Manchester Corporation.... 


Metropolitan Elec. Tramways 


Nelson Corporation ......... 
Newcastle-on-Tyne Corptn. 


Newport (Mon.) Corporation .. 
Portsmouth Corporation..... 
Rochdale Corporation ........ 


Rotherham Corporation 


Salford Corporation .. ....... |А 
Scarborough Tramways Co..../8 


Sheffield Corporation 


Southampton Corporation 
Southend-on-Sea Corporation.. 


Stockport Corporation 


Wallasey U.D.C. ......... 
West Ham Corporation 


* Includes maintenance of 


b Per mile of single tra x. 


........ 


—— ея» + 


Dublin & Lucan Electric Ву... 
Dublin U. T., electric cars.... 
Dublin 8. District, Electric .. 


—— — 


Sunderland Corporation 


Wolverhampton Corporation. 


Traffic Returns f Miles of 
3 чє | — or single track | Accounts for past year. 
ecrease, | | 

PE. open. | Cost 
i | | Curr | t RNC | | | | | Recelpts per — 
Ending 1904. 1903. | Week, : - 1904, 1803. Ending Total | Passengers | Car miles | Pas- | Car Mile of mile 
M Я year. | receipts carried. | run. |s' nger mile. | track. | 

£ g > - | 

Бер, | geo 69 + 353| + ЖЫ bt 19;| May 31 37,931 | 9,099,715 | 794,641 1098 |1592| 1,970 | 55 

July a ; + 1 i 8 A = , , , T | $ 6'l 

n 9 e 8 | 8 | Sept. 25 12,05 | 2,979,276 | 290,099 1-00 |1094 1,560 | 4 
„ 2 1,099 | 1133 | + 31 + 145 eas ká * лр = ie = | а: — — 
» 35,70 8,04 Ma — бї бї — А Sa = = = = — 

2 1,05 | E r cal Diet oe 
„ 2| 1,055 | 788 | + 258 + 2,335 | 23 | 21 |March257 42,964 | 7,234,106 | 
JA : 3 254, 826,558 1 . 
; I| 2 % у 63| RAD tm 17) 1211168 | $8921 dees |152 |108 | | 
„ 4| ТӨМ | tas | R + о | гё | ao (Магы 99.704 13.761.808 1.88047 148 1978 La 699 

Um. x xs | rea %  — TE arch 510 85,704 | 17,761,605 | 1,896,247 |115 |1075| 3,430 | 587 

305 : om 8255 |+ 62 +17623 | 77 41 € = — * 9 г d — 

Зер | 1,29 „107 |+ 175 | + 2,474 74 61 31 12 "x ham dw — 2 
„ 2| 5493 | 5,199 | + 295) — | 1 : HA _— 10,452,508 1,031,928 |1:00 |1010] — ne 
„ 3 1.17 ви 278 — 504) Sli | Deo. 528,30 | 41,192,899 | 5,724,114 |150 | 938| 4,348 | — 
=a) 51 IR M e Ae Jg — — | et р or е; 

| La * US LT — а — — 

Aug. 27 2,189 | 2,088 і ao pee ou е „ 

E: J 5/6 5495 T 109| 1% € | % „ $357,225 | 48308110 320,129) | — z a 
„ 4| 2439 | 2,415 24| 1.057 | | T А ‚505, | 1,276,971a | 187 |66:6a| 59,076 , 
mG Суры SA сак / scs MES et px 

| N | — — c — — 
85 € 251 230 |+ 21 = х 1 i | 
ө 1 285 310 — 28 277 P3 EM sol 510| 12,341 2,360,735 254,279 |1:25 |11°65| 1.707 | 9:36 
" "98 1660 — 8 — 24| — * 7 zd = == — — — 
я 2 T. 454 | x. 150 Озе. 51| 5,796 364,796 | 102,087 | 3:81 15˙52 359 | 768 
„ 2| 1295 | 1,162 |+ 135 — 45 | March 51,125,121 | 24,553,133 

ue isi i 888, 5,429,556 125 882 2,741 | 506A 
ug. 3! 867 961+ 89 = 92 22 Mw 15! 35 ; 

3 4 8 7 : E у 15 35,874 9,084,522 . 

eb 15.026 NC n Es Бла 1075 1075 | March 317 25341 | 9,971,887 880.234 a 1 0 127 ae: 

Aug. 31 31, — и 2509| 188 | 129 | May 51g/556,572 | 177,179,649 14,008,750 5.88 1185 5,489 b| 7-40d 

gi 23 rt: 5,084 | + 171 + 2460 | 3% | 304 | * = ua = = — — = 
D. 8 ( Q | CE Pu — — | — — 
ер 1 2.300 at I 185 ＋ 6 655 A $ March 31| 55,651h| 9,758,215 | 1,218,539 |14 11-14 1.618 6-5ё 

aig 91 55| бру и з [ш — „ 51 87,707h| 21,065,999 | 2,218,696 |100 | 9'49| 5,004 | 5:0 
Aug. 31 170 192 22 ка, рас. Шыже = - — | — — = si v 
‚ 30 256 uu Ж EA 5° = =i = -- |— | = — маа 

зер. 3| 6,299 | 5,829 |+ 961 + 8,788 | 77 | 77 | March 250 252.586 57,259,779 | 5,773,651 |111 |1091| 3,283 | . 

Г] е 5 1 ‚506 — — — 74 | Б | | , 
Aug. 27 | 10,411 10 490 11 | 411,785 | 103 101 = | =з | — E > — БЕ 
4 3 | T8 3 ) Dec. 31504, 504 |108,906,472 — 

Sep. 4 1,594 1.719 | 120 — 271 $ 900, 11,705,425 111 | 10°34) 5,000 
dy 2| 13829 |1146 71.84 +26151 154 | 154| Таав52 79,252 | 10,466,726 | '986,185a 1.82 19'300 5110 | CA% 
Зер. 2 591 32|€- 9 E к, = — 77) — | — ite ig res Ex 
T 5 12 987 11,83) 4-1 097 - puc dim * P- — — | — — - 
T 2 2 225 1.49) | + 7³5 5 642h pun, 2. = — Za = 
* 3 ei t JIE 891 | 3 3 = Es үк Es = — 
„ 2 оо 5,594 | 260 = 38 84 sh 954115 pz — — eem E mare р 
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Faraday, House.—On Monday next Mr. W. R. 
Cooper, M. A., B. Sc., M. I. E. E., will commence a course of 


lectures to the senior students upon Secondary Cells.” 


Institution Journal.—We have received a copy of 


the Institution Journal, dated August, which contains Mr. 
Siemens's paper on High-Speed Electric Railway Experi- 
ments on the Marienfelde-Zossen Line,” with the discussion ; 
“ А Theoretical Consideration of the Currents induced in 
Cable Sheaths, and the Losses occasioned thereby,” by 
М. B. Field, with discussion; The Equipment of an 
Engine Test-House, by R. K. Moroom (Birmingham 
Section), with discussion; Mersey Railway Multiple 
Control,” by Н. L. Kirker (Manchester Section) ; “ Ревсгір- 
tion of the Electrical Equipment of an Engine Works and 
Shipyard, with notes thereon,” by H. O. Wraith (Leeds 
Section), with discussion; and Some Uses of the ОвсШо- 
graph,” by D. K. Morris (Birmingham Section.) 


Electricity and Agriculture.—A paper on this 
subject was recently presented by M. Emile Guarini to 
the Belgian Society of Engineers and Manufacturers. Tho 
author considered that the application of electricity in this 
connection would extend more when electrical energy was 
produced at coalfields and distributed to farms by wire, 
but in the meantime electricity can be generated on the 
farm by water power, steam, gasoline, gas, wind, and sun 
motors. A continuous current is best for farms, and if the 
current is sent a long way to the farm as an alternating 
current, it should be transformed into a continuous one. 
The electric motors used ought to be portable, so as to be 
placed’ alongside the plough, thresher, straw-cutter, pump, 
chopper, shearer, churn, etc. Electric is more economical 
than hand churning. The author added that electricity 
can be used for lighting fields to permit of night work, for 
heating incubators, for hot-air fans, for carbonising peat 
into fuel, and other purposes. 


Influence of Pressure on the EMF. ef Gas 
Electrodes.—Mr. Theodor Wulf contributes some notes 
on this subject to the Zeitschrift Physikal Chemie. The 
decomposition point observed galvanometrically is the 
point at which the discharged gas ions dissolve appre- 
ciably in metal and electrolyte. The point at which 
bubbles are visibly formed is reached when the gas is 
evolved from a saturated solution. The latter point is 
dependent, the former point is not dependent, on the 
pressure, as might be expected from the fact that the 
evolution of gaseous bubbles means a large increase of 
volume, whilst the process of solution in metal or elec. 
trolyte does not involve any such great volume change. 
The two points nearly coincide when the gas in question is 
but slightly soluble, as, for instance, hydrogen and oxygen 
at the ordinary pressure. They are quite distinct, however, 
in the case of a soluble gas, such as chlorine. Helmholtz’s 
formula for the variation of the E.M.F. of the hydrogen 
electrode with pressure has been verified for the range 1 to 
1,000 atmospheres. 

The Influence of Frequency on the Electrolytic 
Action of Alternating Currents.—Some experiments 
recently described in  L'Eledrochimie would seem to 
contradict the accepted views on this subject. De la 
Rive, who made the first researches on alternate-current 
electrolysis, and all the investigators who followed him 
found that the weight of the deposit formed at the 
electrodes diminished rapidly with increasing frequency. 
The new experiments, however, show that, whilst this is 
the case with many combinations of metals and elec- 
trolytes, there are exceptions to the rule, Thus, iron 


electrodes in cyanide of potassium show a maximum rate 
of dissolution at a definite frequency. Platinum, which is 
practically insoluble in cyanide of potassium, is readily 
dissolved under the action of alternating currents, and the 
rate of dissolution was found to rise steadily with the 
frequency within the limits of the experiment (7 ~~ to 
100 ~~). Nickel and cobalt, again, have а maximum 
rate of dissolution at a definite frequency, whilst lead in 
sulphuric acid is practically unaffected by the frequency. 

The Regulation of Induction Motors.—In order 
to reduce the sudden large rush of current on starting up 
induction motors, Zani-Mailand suggested the winding of 
the rotor with two independent circuitse—one having a high 
ohmic resistance, but little or no self-induction, and the 
other having a negligible ohmic resistance, but considerable 
self-induction. On starting up а motor of this type most 
of the rotor current will, owing to its high frequency, flow 
through the path of high resistance and low inductance. 
Ав the speed increases the frequency of the rotor currente 
falls, and more and more current will flow through, the 
path of low resistance and high inductance, until at full 
speed practically all the current will flow through this 
circuit. An improvement has lately been suggested by 
Zani, says the Elektrotechnische Rundschau, by means of 
which it is only necessary to have a single rotor winding. 
Three coils are mounted on iron cores and fixed on the 
rotor: the ends of these coils are connected in series with 
the three phases of the rotor winding. In principle these 
coils act as the primaries of transformers, of which the 
secondary currents are represented by the eddy currents in 
the solid iron cores. It is found quite satisfactory to omit 
any separate secondary winding and to merely use solid 
instead of laminated cores in this way. When the motor 
has attained full speed, a centrifugal arrangement is made 
to open the magnetic circuits of the three transformers. 


South-Western Polytechnio.—The syllabus for the 
ensuing session (evening classes) justifies the institution's 
title of polytechnic, and there can be but few walks in 
life for which instruction is not afforded. The electrical 
division, for which the institution is provided with admir- 
able equipment, comprises courses in elementary, inter- 
mediate, and advanced electrical engineering, alteraating 
and polyphase currents, electrical design, electrical instru- - 
ments and lampe, electrical wiring and fitting, and the 
arithmetic of electric lighting. The instruction combines 
practical work with lectures, and is designed to, among 
other purposes, prepare students for the examinations of 
the City and Guilds of London Institute and of the London 
County Council. The prospectus of the day college for 
men and women also exhibits a comprehensive course of 
training for students above the age of 16. The day school 
for boys and girls provides admirable tuition in technical 
and commercial subjects, with a classical side for those 
who desire to enter the “ professions,” while girls receive 
practical instruction in domestic economy. The excellent 
gymnasium attached to the school shows that the old 
maxim, mens sana in corpore sano, is observed at Chelsea. 
We just learn, by the way, that Mr. А. J. Makower, of the 
alternating-current designing department of the British 
Thomson-Houston Company, Limited, has been appointed 
head of the electrical engineering department of the 
institution. | 

The Past Session. — А review of the electrical 
measures before Parliament during the late session shows 
that 58 private Bille for traction, lighting, or power were 
passed. Of these four were substituted measures and 
two were abandonment Bills, whilst several of the others 
were for additional powers. The promoters were pretty 
equally divided between local authorities and companies, 
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the former being in a slight majority. The rejected 


Bills included those of the London United Tramways |. 


Company, seeking power to construct a system under 
the Thames at Hammersmith; the East London and 
Lower Thames Power Company; and the Preston and 
Blackburn tramway. The Preston and Lytham Bill was 
withdrawn. Three public Acts were instituted—viz, the 
Electric Lighting (London) Act, the Expiring Laws (Con- 
tinuance) Act (including the Light Railways Act, 1896), 
and the Wireless Telegraphy Act. The Supply of Elec- 


tricity and the new Light Railway Bills were with- 


drawn. Electric lighting and provisional orders to the 
number of 61 and 13 tramway provisional orders were 
confirmed. Compared with past years, the new tramway 
schemes were few in number. Under the Private Legisla- 
tion Procedure (Scotland) Act eight measures were con- 


firmed. The features of the session included the Belfast 


Corporation Bill, under which the tramway is to be 
municipalised and electrified; the Tyneside Company’s 
Bill, which ended in an agreement for through running 
after being referred back to committee; the rejection 
again of the London County Council’s scheme for carry- 
ing the tramways over the river; and the passing of 
the Marylebone Borough Council’s Bill, authorising a 
loan to buy out the lighting company. e 
Ammeter Connections.—Some particulars of certain 
features in the ammeter connections of the Union Stock 
Yards and Transit Company's lighting plant are given in 
the Engineer of Chicago. In connecting the ammeters in 
the generator circuit, the ground is utilised as a protection, 
but does not enter into the ammeter circuit proper, the 
circuit being complete without it. The ammeters are 
connected on the “open delta” system, as shown in the 


accompanying diagram, and are regulated by the principle 
that the sum of the currents in the three legs is equal to 
zero, or that the current in one leg is equal to the resultant 
of the currents in the other two legs, this being an appli- 
eation of the triangle of forces. The parts marked X 
represent current transformers. There is no occasion to 
insert one of these in the middle leg or phase, because the 
third ammeter is connected as explained above, and repre- 
sents the resultant current of the other two phases, which 
must be equal to the current in the third leg. 

New Publications. — “Modern Electric Practice.” 
(London: Gresham Publishing Company. 9s.) This 
valuable series has advanced to vol. 4, which is devoted 
to electric traction, the contributors being Messrs. J. E. 
Winslow, A. G. Seaman, H. C. Buckmaster, and Phillip 
Dawson. The different systems of tramway traction are 
fully discussed, and Mr. Winslow, while agreeing that 
the surface-contact principle, with ite extra capital cost 


difficulties are successfully overcome. 
dangerous edge of the conducting element can be reduced 
to a minimum relatively to the total active surface, and the 


and operating expenses, not to mention other objections, 
is only justified under special circumstances, is not 
without hope for the magnetic and electromagnetic 
types. In another chapter he deals with tramway 
feeders at considerable length. Mr. Buckmaster con- 
tributes a chapter on rolling-stock and equipments, and 
Mr. Beaumont discusses electric boats and ‘ motorcars. 
In the section on railways Mr. Dawson deals com- 
prehensively with the rival systems of electric traction, 
and concludes with the prediction that the over- 
head conductor will eventually supersede the third rail. 
The Physical Review for August has articles on The Con- 
duction of Electricity in Mercury Vapour,” by A. P. Wills; 
"Some New Theorems analogous to Green's" by Р. G. 
Nutting; The Elastic Modulus and Elastic Limit of 
Rubber and their Relation to Change of Temperature,” by 
J. C. Shedd and R. L. Ingersoll; The Electric Arc,” by 
C. D. Child; “A Study of the Silver Voltameter,” by 
К. E, Guthe; “A New Form of Magnetic Contact 
Breaker,” by J. C. Shedd; “ Тһегто-Е.М.Е. of Nickel 
Nitrate in Organic Solvents, by J. F. Meyer; The 
Differential Telephone, and other subjects. We have 
received the calendar for the ensuing session of the Durham 
College of Science (London and Newcastle: Andrew Reid 
and Co. 18.) 

A New High-Tension Electrical Condenser for 
Continuous Use. LEclairage Electrique gives some 
details of a new type of condenser developed, after 
lengthy experiments on existing makes, by M. Moscicki, 
of Fribourg. The ordinary condenser, made up of alternate 
laminations of conducting material and dielectric, has 
always been open to numerous objections. It is very 
liable to break down, especially under continuous use, is 
considerably affected by changes of atmospheric temperature, 
insulation considerations entirely prevent any attempt at 
internal ventilation, and, in spite of its unreliability and 
rapid deterioration, its first cost is very high. M. Moseicki 
found that most of the insulation breakdowns in such con- 
densers occurred round the edges of the conducting plates 
and seldom in the centre. The new type of condenser 
finally decided upon is of tubular form, and in it the above 
The length of the 


thickness of the dielectric at this dangerous part can also 
easily be increased when required. It is possible to employ 


an electrolyte as the conducting element, and in this way 


obtain a cooling effect which is even superior to that existing 
in transformers. This system also permits the total amount 
of dielectric material to be considerably reduced as com- 
pared with the ordinary type, and the price compares 
favourably with that of any other high-tension apparatus. 
Several types of this condenser have been constructed. 
With one type a rating of 80 kilo-volt amperes is obtainable 
from а condenser occupying a space of only one cubic 
metre, the voltage being 10,000 or over, and the frequency 
50. When dealing with voltages below 5,000 or 6,000 it is 
considered advantageous to raise the pressure of the con- 
denser terminals by means of separate transformers, the 
price of these transformers being more than compensated 
for, by the reduced cost of the condensers. The new con- 
denser is said to have a minimum efficiency of 99 per cent., 
which is higher than that attained by any other electrical 
apparatus. 

A New Flux Meter.—<An instrument for directly 
measuring a magnetic field of approximately uniform 
amount by means of an exploring coil of known area and 
number of turns, is described in a recent number of 
L Electricien. The instrument is due to M. Grassot, and 
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is similar in construction to a d'Arsonval galvanometer, but 
with a very weak controlling couple, and consequently a 
very high damping effect. When a minute E.M.F. is 
applied to the terminals of such a galvanometer, the coil, 
having practically no work to do, becomes deflected at such 
a speed that a counter E. M. F. is set up in it, opposing and 
practically equal to the applied E.M.F. If a is the 
deflection and E the applied ЕМЕ, we may put 
са K E, or a = K / E. dt. During the deflection the 
galvanometer coil cuts a flux Ф proportional to the 
deflection, а= К Ф, and the effect of this flax is equal and 
opposito to E. di applied at the terminals. If, instead 
of applying an E. M. F. at the terminale, an exploring coil 
with a known number of turns is connected to the 
‚ terminals and is placed in a uniform magnetic field, every 
variation of this field will set up a corresponding change in 
the flux through the galvanometer coil—i. e., an E. M. F. will 


be set up in the galvanometer coil equal to E=% When 


the variations of the external field stop, the instrument 
will have been subjected to a variation / E. di- E, so 
that every variation in the flux through the exploring coil 
produces a definite deflection of the needle. The instru- 
ment is strongly made, and consists of а permanent magnet 
with an annular iron eylinder between the poles, giving а 
range of several millimetres with a gap magnetic density of 
about 1,000 C.G.S. lines per square centimetre. The moving 
coil of insulated copper wire is suspended in this field by 
means of а silk fibre attached to a spiral spring, so as to 
avoid the effects of vibration. The current is led in and 
out by two spirals of very fine silver ribbon. А needle 
moving over а graduated scale is fitted, and the exact value 
of a division, stated as a magnetic flux, is given. This 
value is about 10,000 C.G.S lines. An exploring coil is 
supplied with the instrament, having an area of about 
10 square centimetres and a number of turns, chosen во 
that а total flux of exactly 100 C. G. S. lines—i.e., 10 C. G. S. 
lines per square centimetre—through tho coil may produce 
& deflection of exactly one scale division. For laboratory 
purposes the instrument сап be made still more sensitive 
by fitting a mirror to the moving coil. It can also be used 
for measuring the total quantity of electricity passing 
through а resistance of known amount, and for many of 
the purposes for which a ballistic galvanometef is usually 
employed. 


Launceston (Tasmania).—The report of Mr. Wm. 
Corin, the city electrical engineer at Launceston, for the 
year ended Dec. 31 last records a net profit of £1,115 on 
the lighting and power undertaking. This is somewhat 
less than that of the previous year, but the apparent 
decline is accounted for by substantial reductions in the 
charges for current and the increase of maintenance and 
distribution costs, which latter are not likely to advance 
much further, The revenue totalled £10,692 and the 
expenditure £5,116, showing a gross profit of £5,576, from 
which have to be deducted £3,781 for interest and £1,143 
contributed to sinking fund. The surplus appearing from 
this is £652, but it is brought up to the amount 
given above through sums being credited to the ensuing 
years account which properly belong to the period 
under review. The average cost per unit was 1°736d., 
and the average price obtained 3°27d. For lighting, 
power, and heating 453,601 units were supplied to 
consumers, and 248,550 units were used for street- 
lighting. The number of customers for private lighting 
advanced from 1,629 to 1,915, the motors connected 
increased from 59 to 65, and for energy for heating the 
consumers rose from 102 to 185. In regard to the future, 


Mr, Corin, without being unduly optimistic, presents a 
gratifying picture. Four three-phase generators have just 
been installed, each of treble the power of the alternators 
which they displace. With the price of current for motors 
reduced from 1d. to jd. per unit after the first 200 units 
each quarter, and the rentals of motors also reduced, Mr. 
Corin confidently anticipates that out of the 1,000 h.p. or 
more now in use in the town the Corporation may count 
on capturing at least an additional 100 h.p. per annum 
during the next five or six years, the new charges being 
such that no user of power can well afford to disregard the 
service, The use of energy for heating also shows every 
indication of expansion. In regard to lighting, the receipts 
to May 31 last show an increase of £431 over the corre- 
sponding period of the year under review. Mr. Corin has 
prepared a table of estimated profits during the next half- 
dozen years, and, basing his calculations upon very réasonable 
increases in the consumption of energy, he forecasts a pro- 
gressive surplus each year, £2,230 being the estimated profit 
for 1909. The extension of the plant has increased its 
revenue-producing power threefold without adding a penny 
to generating coste, and the prospects of the undertaking 
may be accounted distinctly bright. 

The Electrical Congress.—The issue for Sept. 5 of 
our contemporary the Electrical World of New York, which 
extends a cordial welcome to the visitors to the International 
Electrical Congress, describes the special badges which 
have been designed to commemorate the occasion. These 
consist of the congress badge and the badges of the British, 


— 


| 


nmi 


Italian, and American Institutions. The diagrams repro- 
duced illustrate the two first and the last. named of these 
tokens, and represent their actual size. Our contemporary 
states that the badge of the British Institution is par- 
ticularly handsome, and that in the absence of colour but a 
faint impression of its appearance can be conveyed. The 
outer rim and the enclosure of the monogram of the Institu- 
tion arein gilt. The name of the Institute is in gilt letters on 
white enamel, and the inscription “ American Meeting, 1904,” 
is in gilt letters on light-brown enamel, The background of 
the central monogram is in dark blue. The congress badge 
is about the size of а cent, irregular in outline, and is struek 
in bronze finished to a dull colour. The subject is а repro- 
duction of the main feature of the seal of tho St. Louis 
World's Fair. Attached to the medal will be a ribbon 
carrying а number corresponding to that opposite 
the name of the wearer in the list of members in 
attendance to be printed daily in the Bulletin of 
the congress. The ribbons will be of sevon colours 
to distinguish the various grades of members. The 
badge of the American Institute, which will be pre- 
sented to those taking part in the circular congress tour, 
consists of the regular institute badge for full members, 
enclosed within а ring and bearing the inscription “Circular 
Tour ” on a ground of blue enamel. A highly artistic silver 
medal, about the size of a quarter-dollar, represents the 
souvenir of tho Associazione Eletrotecnica Italiana. On 
the face are the initials of the society in relief, enamelled 
in the red, white, and green of the Italian tricolour ; while 
on the reverse side is a portrait in relief of Volta. The 
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badge is carried by a button to fasten into the coat lapel, 
and is tied with silk ribbon, aleo in the tricolour. 


The First 40,000-Volt Power Transmission in 
Europe.—A detailed and well-illustrated description of 
the 40,000-volt water-power transmission between Gromo 
and Nembro, in Italy, is given by the Schweizerische Elek- 
trotechnische Zeilschrift. The contractors for the work are 
Messrs. Crespi and Co., of Milan, and the line was opened 
early in July, and has given every satisfaction since. The 
present scheme only includes the transmission of 2,000 h.p., 
but a further 2,000 h.p. from а neighbouring waterfall is 
to be transmitted along the same line later on. The distance 
is 20 miles. The present generating station contains three 
three-phase Escher-Wyss Brown-Boveri turbo-alternators 
of 1,000 h.p. each, one of them being a spare set. The 
alternators are standard three-phase 4,000-volt 50-period 
generators, and the output of each machine is transformed 
up to 40,000 volts in a single 850-kw. three-phase trans- 
former. Each generator, with its transformer, is dealt with 
as a single unit, no main switches being provided on the 
low-tension side between alternator and transformer, 
although the ammeter and voltmeter transformers and the 
relays for operating the high-tension automatic circuit 
breakers are worked from the low-tension side. The trans- 
formers are oil-insulated and water-cooled, and consist of 
three straight limbs side by side, each aurrounded by a 
primary and secondary winding in the form of concentric 
cylinders. Each transformer occupies a floor space of 
b'2bft. by 4-17. and a height of 7:16. The triple-pole 
high-tension oil-break main switches have a maltiple break 
on each pole, and are operated by chain gear, either direct 
by hand or electrically at a distance, by closing a small 
auxiliary switch, or automatically by means of a double- 
pole relay actuated by the outgoing current. In this way 
they act both as main switches and as automatic maximum 
cut-outs. The three poles of these switches are separated 
from one another by masonry walls 4 7in. thick. The line 
consists of three overhead copper conductors, :256in. in 
diameter eacb, and is capable of transmitting 5,000 kw. at 
40,000 volts, with a loss not exceeding 5 per cent. The 
conductors are carried on special porcelain insulators, tested 
up to 80,000 volte, mounted on wooden cross-arms in the form 
of an equivalent triangle, with а 33}in. side at an average 
height of 261ft. above the ground. The mean distance 
between posts is 150ft. At the receiving station at Nembro 
540-kw. three-phase transformers are employed to reduce 
the pressure from 40,000 to the distribution voltage of 500. 
Besides the special high-tension oil-break switches fitted in 
this station just as in the generating station, a separate 
emergency triple-pole switch of the horn air-break type is 
mounted on poles just outside the receiving station for the 
purpose of entirely isolating this station from the line when 
required. | 


Electricity in South Africa.—The information 
given in the British South African Export Gazette of Sept. 2 
testifies to the headway which electricity is making in that 
part of the globe. The electric light and tramway 
installation at East London, set up some five years ago, is 
now working at a profit, and an extension of the tramway 
is under construction. The system has had a very 
beneficial effect in extending the area of the town. At 
Kingwilliamstown an extension of the plant of the King 
Electric Power Company, Limited, has been decided upon, 
and it is expected that tenders will be invited at an early 
date. Terms having been arranged between the Kimberley 
Corporation and Messrs. Gibson Bros., the proprietors of 
the tramway to Beaconsfield, the system is to be converted 
to electric traction on the overhead system, and extended 
to Alexandersfontein, some four miles beyond the present 
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terminus. It is proposed to secure energy from the 
De Beers works. Negotiations are also proceeding between 
the Beaconsfield Town Council and the De Beers Company 
for the supply of current for lighting that town. The 
Council contend that current should be supplied on the 
same terms as it is to Kimberley—6d. per unit. The 
Council will have to undertake the installation of distribut- 
ing apparatus, involving considerable orders for mains and 
fittings. The short line of electric tramway recently con- 
structed at Lorenco Marques by the Delagoa Bay Develop- 
ment Corporation, Limited, is meeting with great success, 
especially considering the comparatively small population, 
and an extension has been decided upon. The electric 
lighting service is also greatly appreciated in the town and 
its suburbs, At Durban, the use of electricity for tramway, 
lighting, and power purposes has exceeded all anticipa- 
tions, and repeated enlargements of the plant have been 
made. The number of orders for current for motors 
rendered an increase of the engine equipment of the 
power station necessary, for which purpose Mr. Roberts, 
the late borough electrical engineer, obtained quotations 
when he was in England recently. The Potchefstroom 
Town Council are contemplating the purchase of the light 
and power company’s undertaking, and when the scheme 
has been carried out improvements and extensions are 
likely to be taken in hand. The Cape Town Corporation 
propose to spend £100,000 on electrical works. As there 
has been opposition from a certain section, the question 
will be settled by pléliscite, which is expected to result in 
an affirmative vote. An interesting project is under con- 
sideration from Umtata, which it is proposed to farnish 
with a combined electric and water supply by utilising the 
fine falls of the Umtata River. Tho consulting engineers 
are now engaged in preparing the scheme, which is being 
watched with great interest, as it will be the first 
installation of the kind in Cape Colony.. 


Light Motorcar Trials.— We gave last week a 
summary of the awards for non-stop rune. As the report 
of the judges remarks, a considerable element of luck enters 
into such tests; and their verdict upon special features of 
the cars embodies some interesting points. The 6-h.p. 
Siddeley and the 6-h p. Wolseleys, which were placed first 
and second respectively in Class C, come out well all round, 
both being awarded the gold medal. Their distinguishing 
qualities were general excellence of design, construction, 
and workmanship, and efficient hill-climbing. A gold 
medal is also awarded to the two 7-h.p. Swifts for general 
excellence of construction and workmanship, hill-climbing, 
and smoothness of running. Other awards are: silver medal 
to the two 6 h.p. De Dions for excellence of workmanship, 
consistent running, and hill-climbing ; silver medal to the 
two-cylinder 73-h.p. Humberette for general excellence and 
attention to detail; silver medal to the two 7-h.p. Alldays 
cars for general construction, neatness of design, and smooth- 
ness of running; bronze medal to the 6-h.p. Speedwell for 
construction and performance in relation to price; bronze 
medal to the 8-h.p. Brown for the quality and construction 
of details; bronze medal to the two 7-h.p. Stars for hill- 
climbing and construction in relation to price ; bronze medal 
to the 9-h.p. Oldsmobile for ease of manipulation and details 
of construction ; bronze medal to the 8-h.p. Prosper Lambert 
for the design and construction of parts; bronze medal to 
the 10-h.p. Croxted for performance and construction in 
relation to price; honourable mention to the 7-h.p. Clyde 
for low petrol consumption ; honourable mention to the 
8-h.p. Mobile for its general performance as a four-seated 
vehicle. A table of petrol consumption shows that the 
7-h.p. Clyde averaged 47:5 miles per gallon, and that nine 
other cars averaged between 30 and 40 miles. On other 
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points the judges select the most meritorious cars as 
follows : absence of noise and vibration, 7-h.p. two-cylinder 
Swift ; ease of manipulation, 6-h.p. Wolseleys, 8-h.p. 
Brown, 7-h.p. Swifts, and 9-h.p. Oldsmobile ; comfort of 
passengers, 7-h.p. Swifts; hill-climbing, 6-h.p. Wolseley. 
Of the cara which failed to complete the runs a few were 
of promising novelty, and some of already proved merit 
failed through defects not likely to recur. The city of 
Hereford proved an ideal centre, and the roads selected 
were admirably suited to the purpose. A noticeable feature 
was the consistent running of the various teams. The trials 
brought together a large number of cars, though of few 
types. The judges observe, in conclusion, that the general 
design and construction of the cars showed much improve- 
ment compared with cars of the same capacity in previous 
years, and the prices are all lower. While the performances 
generally were remarkably good, the judges consider that 
a greater distance than 600 miles is necessary to bring out 
by automatic records the qualities of the cars and their 
minor but important details. 

Ozone Apparatus.—Among the excellent German 
exhibits in the electrochemical group at the St. Louis 
Exhibition is a modern Siemens and Halske ozoniser, a 
description of which appears in the Electrical World of New 
York. The accompanying diagram illustrates the apparatus 
as it is used for the purification of water. The upper and 
lower lids are represented by A and B respectively, the 
tank is marked C, the inner pole D, E indicates a glass 
cylinder, F an insulating plate, & and H represent water 
outlets, and I the ozone pipe. The apparatus consists of a 


cast-iron tank closed tightly on the upper and lower end 
by а case-shaped lid. In this case are mounted 10 glass 
tubes placed in the upper and lower lids, so that the middle 
chamber is made water-tight. In service the tank is filled 
with water, which partially serves for cooling purposes and 
partially as conductor for the electrical current. In the 
interior of the glass cylinders are mounted the so-called 
inner poles in such a way that an equal distance is kept 
between the same and the glass cylinders. These inner 
poles are joined together by an electric conductor and 
connected to one pole of the high-tension transformer ; the 
other pole of the same is connected to the tank, closing the 
circuit through the water to the glass cylinders. The 
50-cycle transformer, which is connected on the primary 
side to 120 volts and steps the voltage up to 10,000 volts, 
is of special construction, the primary side being in circuit 
with a rotating interrupter of the commutator type, with 
11 segments, and running at 800 revolutions per minute, 
being fed through a 110-volt direct-current circuit. The 
air to be ozonised, after being submitted to a drying pro- 
cese, is brought into the apparatus by a motor-driven 
blower. The ozone developed by this process accumulates 
in the upper lid of the tank, and is conducted from there 


through pipes to the sterilisation tower, where it is forced 
through the water to be treated. The result of the applica- 
tion of ozone to the water is that practically all bacteria 
and putrefying substances injurious to health are killed, 
and the water leaves the apparatus entirely colourless, 
meeting all requirements of hygiene. The Siemens and 
Halske Company installed the system on a large scale at 
the cities of Wiesbaden-Schierstein and Paderborn with 
excellent results. This type of ozone apparatus is also 
employed largely for the expeditious bleaching of yarn, 
which, after being submitted to а short process with 
chloride of lime, is hung up in a room, where it is treated 
with the ozone. 

De Forest Wireless Telegraph Exhibit.—Some 
further information respecting the De Forest wireless 
telegraphic installation at the St. Louis Exhibition is con- 
tributed by Mr. Cloyd Marshall to the Electrical World of 
New York. As already announced, this system is operat- 
ing commercially, besides which long-distance overland 
experiments are being conducted between St. Louis and 
Chicago. The greatest undertaking of the De Forest 
Company has been the erection of а 300ft. steel tower for 
use as а wireless telegraph station and for observation. 
Two electric elevators carry passengers to the wireless 
telegraph station on the 100ft. platform and to the two 
observation platforms at the top. The power supply is 
500 volts direct current, which is transformed by 
a 70-h. p. motor-gencrator to 240 volts for driving 
the elevator motors. At the tower station a 240- 
volt motor is belted to a 2-kw., 60-cycle, 110-volt 
alternating-current generator, which is the voltage used 
for the wireless telegraph transmitter. A transformer 


reactance со! 


berth 


raises the voltages to 20,000. The accompanying illustra 
tion shows the arrangement of circuits. The speed with 
which the Morse key of the transmitter can cut the 60-cyole 
current into the dots and dashes of the telegraph code is 
equal to that attained over any land wire. The apparatus 
is grounded on the frame of the tower iteelf, which makes 
the wave length of the antenne considerably longer than 
if it were suspended from а wooden structure and the 
ground made in the ordinary manner. Although the steel 
frame of the tower renders the station inefficient for wire- 
less telegraphic transmission, the service is stated to have 
been quite satisfactory, and messages are being received at 
Springfield, Ill, over 100 miles away. At another station, 
for which the company erected а 200%. mast in the most 
elevated part of the exhibition grounds, 25-cycle alternating 
current only was available. A 20-kw. Fort Wayne trans- 
former, built for 60 cyoles, was found to operate very well 
on the lower frequency, but there was а drag at the key 
which would not occur with the higher frequency current. 
A Wagner motor-generator running on 25 cycles furnished 
110 volts direct current used for operating the relay key, 
which breaks the main circuit. Messages have also been 
sent from this station to Springfield, 
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EDDY-CURRENT LOSSES IN THBEE-PHASE 
CABLE SHEATHS.* 
BY M. B. FIELD, M. I. k. x. 


The extensive use of three-core lead-sheathed cables for 
power transmissions renders the problem of the determina- 
tion of the sheath losses due to eddy currents of considerable 
moment. In a paper recently read before the Institution 
of Electrical Engineers, the writer published several diagrams 
showing the general shape of the magnetic field which 
exists in the immediate neighbourhood of some typical 
multiphase cables, and also diagrams illustrating the 
variations in the magnetic field during each cycle. The 
nature of the currents induced in the lead-sheaths of 
the cables by these cyclic variations was discussed, and a 
few elementary calculations of the magnitude of the losses 
based thereupon. The object of the present communica- 
tion is to determine more exactly the sheath loss in the case 
of a three-phase lead-sheathed cable. 

Provided the cores are circular in section, and we know 
that the current distribution over the cross-section of each 
core is uniform, the problem presents (with certain reserva- 
tions) no great difficulty. There are, however, two disturb- 
ing influences which tend to produce an uneven current dis- 
tribution in the cores. They are: (1) the influence of the 
current in each core upon itself, producing the well-known 
skin-effect ; (2) the influence of the current in one core upon 
the current in the other cores. We may take it, however, 
that except for the twist of the cable cores as explained 
later, the flow of current in each core is entirely axial, so 
that, however complicated the actual distribution of current 
over the cross-section may be, it may be divided into 
two components—viz , a uniformly distributed current and 
a system of longitudinally flowing eddy currents. The 
ohmic losses may then be computed as if these two 
components existed independently of each other. 

Now, the criterion of an eddy-current distribution in a 
conductor (in which the current flow st every point is 
entirely axial) is that the surface integral of current density 
over any transverse section is zero. If f (z, y) be the 
current density at any instant at the point =, y of a cross- 
section due to an uneven distribution of current, and if А be 
the average value of the current density, the actual dis- 
tribution, f (z, y), may be split up into two components, 
A and [f (2, y) A]; but evidently // [ f(z, y) - A] dzdy — 0, 
where the integration is extended over the core cross-section ; 
[/ (z, ) - a] is therefore an eddy-current distribution. 

We can further write down the following algebraic 
equation : 

p If А? dz dy +p Jf {f (=, y) - AJ? dz dy 
=p [f f (r, у)? dz dy -2 А p [f (f (œ y) - A} dz dy. 

If now p represente the specific resistance of the core 
material, the first term on the left-hand side represents the 
obmio loss per unit length at any instant due to the 
uniform current distribution, A, the second term that due 
to the eddy-current distribution. The second term in the 
right-hand side is evidently zero ; hence we see that at every 
instant the actual ohmic loss is equal to the sum of the 
ohmic losses due to the two components reckoned 
separately. Thus any effect which causes an uneven 
distribution of current, is in reality inducing an eddy 
current. 

We have, therefore, to consider not only the eddy 
currents induced in the sheath, but in the cable cores 
themselves. It will be convenient to consider the eddy 
currents indaced in the cores under two headings: (1) the 
self-induced eddy currents, usually termed skin-effect, and 
(2) mutually induced eddy currents. 

Cable cores, when of circular cross-section, are usually 
built up of a number of strands arranged in concentric 
layers, the whole having an axial twist or “lay” about the 
core axis. Now the skin effect in a circular conductor is 
such as to cause the current to assume a distribution 
expressed by some function of the distance from the axis 
only; in fact, the current may almost be considered to 
flow in cylindric layers, and hence the effect of stranding 
or twisting the core in reducing the skin-effect will be very 
small. This, however, is not the case when we consider 
the mutually-induced eddy currents. 


E. Paper read before the British Association at Cambridge. Е 


current being started up опе and 


Let us consider two circular cores lying near one another, 
| along the other 
(Fig. 1) The generation of the magnetic field due to C, 

ill tend to oppose the flow of C, and will assist the flow 
of C, The effect will, however, be more marked in the 
strand a than in the strand b. There will therefore be a 
tendency for the current-density to be greater in strand a 
than in strand b. Owing, however, to the fact that the 
strands are spiralled round the core axis, tho strands a and 
b wil have ohanged places at & point some few inches 
further along the cable, and the tendency at this point will 
be for the current-density to be greater in b than in a. If, 
however, the current-density actually differs at two points 
of the same strand a few inches apart, current must have 
entered or left the strand sideways between these two 
points; but the strength of the current which can thus 
pass between two contiguous strands depends upon the 


-difference of potential between them and the contact 


reeistance of the current path. 

It is easy to see that the difference of potential between 
two contiguous strands due to the E.M.F.’s induced by 
the currents in the other cores is excessively small, while 
the contact resistance will be comparatively high. In 
paper cables, for example, it is usual to find the resin oil 
used in the manufacture of the cable has permeated to the 
centre of each core, thus forming an insulating film between 
strands. We may otherwise consider the strands а and b 
as together forming a loop which is threaded by the 
magnetic lines generated by Ci; the loop is, however, 
twisted in the magnetic field, and hence the induced 
E.M.F.'s neutralise each other. 


J 


b 
Fic. 1. 


While it is evident from the above considerations that in 
a well-stranded and twisted cable the mutual induction of 
the cores cannot give rise to such a disturbance that the 
current-density has different values at different points in 
any given layer of strands, nevertheless mutual induction 
may produce in such a core a disturbance similar to skin 
effect i. e, it may cause the current to be distributed to a 
certain extent in cylindric layers. For if wo compare tho 
E.M.F. induced in & strand lying, say, in the outer layer 
with that induced in а strand lying in an internal layer, 
the length of the strand under consideration in each case 
being that which makes one complete turn or spiral round 
the core axis, we see that the mean E. M. F. per unit length 
induced in the outer strand is greater than the mean induced 
in the inner strand, hence it is evident that a small effect 
is produced by the mutual induction exactly similar to 
the self-induced disturbance, or skin-effect proper. This 
effect, however, is very small. It is important to observe 
that in a properly constructed cable the total disturbance 
of current-density in each core is given by some function 
of the distance from the core axis, and therefore, as far as 
the calculation of the sheath losses is concerned, we may 
consider the current in each core as concentrated at the 
axis of that core. 

In dealing with cores of irregular cross-sections, an exact 
consideration of the skin effect must of necessity be very 
complicated. An old patent taken out by Mr. Ferranti 
specified stranded cores made by twisting together or 
otherwise combining into one conductor several smaller 
separately twisted and stranded cores. It is clear that by 
this means the self-induced as well as the mutually-induced 
eddy currents may be reduced to negligible limits, and the 
subsequent calculations in the case of segmental conductors 
have reference more particularly to cores constructed on 
this principle. In publishing the following calculation, I 
wish to acknowledge the very kind assistance given me by 
Mr. С. F. С. Searle, of the Cavendish Laboratory, Cam- 
bridge. After reading the paper above referred to, Mr. 
Searle showed me the calculation of the induced-current 
loss due to two parallel conductors of circular cross-section 
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forming a single-phase circuit, symmetrically placed within 
а thin non-magnetic cylindrical sheath. The following is 
based upon Mr. Searle's work. 

Consider a circuit having one side along the axis of the 
cable and another side parallel to the axis and passing 
through the point P (Fig. 2), these two sides being each of 
unit length, and suppose the circuit be completed by two 
lines at right angles to the axis. Let k be the total number 
ef lines of force which pass through this circuit due to the 
curremts in the three cores, and let dk be the number pass- 


Qe 


Q3 
Fie. 2. 


ing through it which are due to the currents flowing along 
the three elements of the cores at Qi, Qa Qa, Then 


dk А, log b- А, log [At 4-2 Ab cosy} 
= 2452 _2@т\\% 
+A, log b- A, log (de 3-2 А b сов (v | a 


+A, log b- A, log [Ati -2 A b cos (Y + 2) | 


where A,, A,, А, аге the current-densities in the three 
cores in amperes per square centimetre. We shall take 


A, =A, cos pt; 
— 2 * . 
А„= А, cos (pi 35 ; 


As = А, сов (n! +27) ; 


where р=2 т f, and f represents the number of cyoles per 
second. 
With these values we have at every. instant 
A, +A,+A,=0. 
Now when A > b, we may write 
log (A? + 52 – 2 A b cos ) 4 
52 


А | 
log A a cosy. - 5 2 008 2 y — etc. 


We thus obtain, ‘after simplification, 


554Ьаф h b? 
= = = —— — ry 
ak l9 A] A cos (pl — у) + те (pie 24) eto. | 


the terms in b”, be, 09, etc., vanishing. 

In order to find k, we have to integrate this expression 
over the surface of one of the three cores. We therefore 
insert y = 0 – ф, and for segmental shaped cores integrate 
with regard to ¢ between the limits + ¢,, and with regard 
to b between the limits ^, and ^,, and we have: 


3 рз 5,53 . рі 5.1 А 
кА FR Ө віп ¢, W 


515 — 026 Е 
aix ow 908 4980 4 % t ete. . * E pi + 
0 N 
1 LE M 3 , 
E TE ып 0 sin py p: NEC sin 2 0sin 24 + 
Ld, d sin 4 0 sin 4 / - ete ein pil (1) 
4# % А. dn ur 


While for cores of circular cross-section of which the area 


is a, the centres being situated on tbe centre lines of the 
segmental cores in the diagram, at a distance 5, centimetres 
from the cable axie, we have 


6,4 
+ %ов (pt 4 0) + eto. . :] (2) 


If we neglect all other magnetic forces pronto ng flux 
through the imaginary circuit except those due to the core 
currents, the total E.M.F. in volte acting in tho circuit will 


dk 
—8 
be 10 47 


in the side of the circuit which lies along the axis must, 
owing to the symmetry of the case, bear the same phase 
relation to the currents in each of the three cores, a con- 
dition only possible provided the E.M.F. is zero. Further, 
the E.M.F. generated in the two sides at right angles to 
the axis taken together must be zero; hence wo may regard 
the entire E.M.F. genersted in the imaginary circuit as 
existing in that sido which passes through the point P. 
Moreover, from a oonsideration the longitudinal 


Now any E.M.F. we may consider genorated 


nature of the currents in the sheath (supposed to be insu- 


lated), and of their phase change circumferentially, it is 
clear that the ohmic drop per unit length at every point 
is equal to the E.M.F. generated in the samo length. 
Hence we have " 


== — 10-5 us 
ps шо ar 


where ug is the current density at tho point Ө of the 


sheath, and p, is the specific resistance of the sheath 
material. 

The average power lost in tho sheath per unit length is, 
therefore, the time-average value of 


t А, 2v 
10715 | | (% ла Ad Ө watts. 
Ps As) s 


Inserting the values of k given by (1) and (2), we find 
that for segmental coros the time-average value of the loss, 
W, in watts per centimetre length of cable is 


W. 10%. [ 5 the [eR 
$ T b, n42 . b, nt2 
~ n2(n+2) — 


1 1 1. 
Жыз. } .. „ш... { 
2-2 la 12 A,” n—2 J с (3) 
where n has the values 2, 4. 5, 7, 8, 10, eto., successively, 
the intermediate values, 3, 6, 9, etc., not appearing. If т bo 


the thickness of the sheath in centimetres, and this be small 
compared with A,, the mean radius, 


A T Mb t. T oW? 
l | (N) D Жей. a . 
Ba 2 % (A. Hil * 


or log = ы , When the higher powers of — are neglected. 
A, A, A, 


sin n |, 
A 


e 
As A," AQ : 
these cireumstances, the equation (5) becomes 

144 A? f? х3 fy „n 12 - ng 2 В ? 
We - 4| -1!—— -2. sinn \ 4 
10! p, A, \ [> (n +2) A71 Л (4) 

where n has tbe values 1, 2, 4, 5, 7, etc., successively. 
Owing to the rapidity of convergence of this series, for 
practical applications all terms except those involving 
sin? ф, and sin? 2 ¢,—i.¢, the first two terms when thw 


above expression is expanded—may be neglected. 
In the caee of circular cores we have from (2) 


w 0.50 a? A0 fte h? flog А 


We шау furthermore write so that, in 


1 
10!" Px А 

N hy idis 1 1 
~ n* (2 n - 2) oes n A? 2 
or, if the sheath be very thin, we have 


(5) 


404 THE ELECTRICAL ENGINEER, SEPTEMBER 16, 1904 


0:36 a? А 3f3 1852 т 502 1 
W. ына, К ^0. 0 p ~e * 
1016 p, A, { Pr ni Ду?" (6) 


where n bas the same values as before, from, and including 
2, onwa 

It is instructive to form some idea of the magnitude of 
the currents flowing in the sheath, We may consider the 
sheath sub-divided into three segments each subtending the 


angle 7 at the axis, the segments corresponding as 
regards position with their respective cores—i.e, the 
sheath is sub-divided by the three radii defined by 6 F 


т 


- 5. 
The total current flowing in the sheath segment opposite 
to core 1 will be id dd 


T, 


With segmental cores the value of this expression is 
6 J? тА 1 A- bit- 5А. 
Bx 10 р, F 
a PE 

s * & 2 ‘42 Д} 
While for circular cores with a thin sheath we have 


log 3 sin 4 4, — eto. ] sin pt. (7) 


6 ы To Bd Be 502 50 6,5 : 
hie ыйкы Ts RUP p 
10? p, A, 4А 16A. 2545 is sin p 


(8) 
In each case the current in the sheath segment is in 
quadrature with the current in the corresponding core. 
We must thus consider the sheath currents as a three phase 
eddy-current distribution. 

p to the present we havo neglected the magnetic forces 
due to the sheath currente, and it is important to deter- 
mine to what extent this is permissible. e may consider 
the magnetic force at any point of the sheath as consistin 
of а tangential and а normal component. First, with regard 
to the tangential component ; if the diameter of the cable 
be large compared with the thickness of the sheath, we 
may consider any small portion asa plane slab subjected 
to magnetic force el to the surface. In these circum- 
stances we know that the magnetic force will be less in the 
interior than at the surface. If 7 be the thickness in centi- 
motres, Н, the maximum value of the magnetic force at 
the surface, H, the maximum value at the centre of the 
slab, 


2 
a Н Аа. 
: ! Jemr + emr + 8008 mr 
where m=10 4x2 т, E. 
10 p; 
It is easy to demonstrate that if mr < 1 the ratio H, 
2 
is very nearly equal to 1+ "т ‚ and, consequently, as 
ar is small compared with unity, H, may be tuken as 


sensibly equal to HI. 
If the material of the slab be lead, and if f= 50, т = 1ст., 


mir is of the order of 1:9 x 10-*. We may take it, there- 


—— 


fore, that the tangential component of tho magnetic force 
within such sheaths as are likely to be met with in cable 
practice is not affected by the sheath currents in the 
immediate neighbourhood. Secondly, with regard to the 
normal component of the magnetic force ; let us consider 
the sheath to be concentrated along a very thin cylinder 
of thickness 7, radius 4, (the mean radius of the е 
the conductivity of the imaginary sheath аз а whole 
being equal to that of the actual one. 

We will caloulate the value of the normal magnetic force 
at P due to the sheath currents and compare this with the 
value of the normal magnetic force obtaining at the same 


convergency of our 


| angles to the axis. 


point due to the core currents. In order to preserve the 
ons, we consider the point P 
(Fig. 3) slightly off the sheath so that O P= y A, and,y<1, 
but on account of the continuity of the normal induction 
this will evidently give us the desired result. 


Ра. 3. 


We will consider, as before, ап imaginary circuit of unit 
length, one side lying along the axis, one parallel to it 
and passing through P, the remaining two being at right 
The total number of lines, dk’, which 
thread this circuit due to the current in the sheath element 
at Q will be | 

dk’ = - sr log{1 + 72 2 y cos (x- 60555 
and the normal induction at P due to this element of 
current will be“ | 
1 4 - 
d Н, = —-—— — (dl : 
Y ĉo ) 


75 , los (1 у1-@ y cos (x - 0)}] 48, 


0 7 dy 
The total normal magnetic force at P is, therefore, 
QT | 


uo 4 10g T 3 - 8 y cos (x - 6)] 46. 
Y), x 


Inserting the value of и, for segmental cores—viz, 


T 


10 


H. = 


— ET pi where & is given by equation (1)—we have 
Ps 
31 2 A0 10 pb- b „ 1 
H, UU my тхл "n 0 008 (p x) 
0,4—6,4 


--1__2_ у? gin оф cos (pt +2 
axa A Фо 008 (pt + x) +, eto. | 


We can now make y = 1, and we have the normal 
magnotic force at the point x on the sheath due to the 
sheath currents only. The normal component due to the 


core currents is given by 


ы 
A, dx’ 
or, 
_3 A0 (b - b? ain G., ain (pi — 
5А, TEY "n * tin (Р x) 


bs 520 
2х4 А 


These two series are not directly comparable on account 
of the different numerical coefficients of the second and 
succeeding terms, but they are fairly rapidly convergent, 
so that in any given numerical example it is easy to com- 
pare the relative values of the magnetic forces at any point 
due to the sheath and core currents respectively. If, as an 
approximation, we compare the first terms of the two 
series, we find that the self-induced magnetic force is very 
nearly in quadrature with that due to the core currents, 
and that for the former to be negligible the quantity 


Positive normal magnetic force is here considered as direoted 
radially outwards and positive current as flowing upwards from the 


sin 2 ф, sin (pi +2 x) + ete. 


plane of the paper, 
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2 1 т A, 


HS 


10-9 рх must be small compared with unity, 


Ps 

or the conductivity of the sheath as a whole (centimetres 
per ohm) 5 by 2 т f, must be small compared 
with 10%. On the other hand, as far as the nitude of 
the sheath loss is concerned, it should be noted that, on 
account of the two magnetic forces being nearly in quadra- 
ture, the smaller may be a fairly large он of the 
other without seriously affecting the accuracy of the calou- 
lation. Such considerations show that even for such large 
cables as that considered below (6:8em. outside diameter) 
the sheath loss may be calculated without reference to the 
self-induced disturbance of current density. 

_ Although we have hitherto assumed the sheath to be 
insulated, we see that the results would be the same if the 
cable were laid in a semi-conducting medium such as damp 
earth, provided it be symmetrically surrounded, and the 
conductivity of the same be not great enough to permit of 
currents whose magnetic force at any point of the sheath 
is comparable with that due to the currents in the cores. 
This will be seen to be true, when it is considered that the 
distribution of the sheath currents is such as to give zero 
potential at all points of the sheath. 

From the shape of the expression for W, we see that 
for cables of similar cross-sections the sheath watt-loss at a 
given frequency and maximum current-density in the cores 
is proportional to the sixth power of the diameter. This 
is of the greatest importance, for it indicates that the 


Кто. 4. 
sheath loss alone, and apart from all other considerations, 


would limit the size of economical cables. Indeed, it can 
be demonstrated very easily that this is true whatever may 
be the arrangement and shape of cores and sheath, provided 
the current system be balanced, and that in compariug two 
cables of similar cross-sections the maximum current-density 
and the phase relations of the various core currents is the 
same. 

We might thus express the sheath loss per mile in a two 
or а three phase cable of moderate dimensions in the form 
A,? f? de Р 
—— Җ А 

Pe 

where A, represents the maximum current-density in any 
one of the cores, f the frequency, d tho external diameter 
of the sheath, p, its specific resistance, and P is a coefficient 
depending on the type of cable—t.c., two or three phase, 
etc.—on the arrangement of the cores and sheath, and tho 
relative proportions of the same, but nof upon any absolute 
linear dimensions. Thus, if the values of P be determined 
for а number of different types of cross-section, we can at 
once determine the sheath loss in any cable whose cross. 
section is similar to any one of the types. 

We may now, by way of example, consider a definite 
case. Fig. 4 represents a low-tension three-phase lead- 
' sheathed cable, full site. The full areas (shaded) are the 
zy m the cores would in all probability take in practice, 
while the segmental shapes (dotted) are readily amenable to 
calculation. The segmental section is smaller than the 
true section by the small obtuse-angled area near the 
centre, The additional sheath loss due to the currents in 


these areas, however, is negligible; and we may say the loss 
caloulated on the basis of the segmental sections is slightly 
less than that due to the dotted sections. The dimensions 
are: bi- 2·5 em.; 5, =0:8 em.; Д, = 5:4 ош. ; А, = 5'0 оп. ; 
ф,=0:85 radians; /=50 cycles per second; 40 — 
162 amperes per square centimetre; р, = 21 x 10— ohms. 
Gross area of core (if solid) = 4 7 square centimetres Nett 
ares allowing for stranding = 5:5 square centimetres. А, is 
reckoned on the basis of a solid core, so that the actual 
currént-density in the copper is 223 amperes per square 
centimetre. This is the maximum value of the sine function, 
so that the effective value may be taken as 156 amperes per 
square centimetre (- approximately 1,000 сы persquare 
inch). Applying the formula above, we find W =4'19 kw. 
per mile, it being only necessary to consider the first two 
terms of the series. 

The total effective current per core is 545 amperes, во 
that on the basis of an ohmic drop of 44 volts per mile 
the С? R loss in the three conductors becomes 72 kw. per 
mile—i.c, the sheath loss is 5:8 per cent. of the core lose. 
If, now, we take an extreme case and consider a cable 
similar, but whose cross-section is of twice the linear dimen- 
sions, the sheath loss per mile as given by the formula 
would be increased sixty-four-fold, while the core loss would 
be inoreased only fourfold. It must not be lost sight of, 
however, that with so large а cable it would no longer be 
шее to neglect the magnetic forces in the sheath 

ue to the sheath currents themselves. 

Returning to the case represented in Fig. 2, we find that 
the sheath currents can considered as a three-phase 
eddy-current distribution, and the current per phase is 
calculable from equation (7). It is in the above case 418 
amperes maximum, corresponding to 771 amperes maximum 
in each core. As we have seen, tho total current in each 
sheath segment is in quadrature with the current in the 
corresponding core. Quite apart from the magnitude of 
the sheath loss occurring in large cables, which might 
possibly be reduced to reasonable limits by making the 
sheath sufficiently thin and providing adequate mechanical 
protection, tho above considerations show that aa tho size 
increages tho mean effective current-density in the sheath 
will rise to a prohibitive figure, a point being ода 
reached at which the danger of actually fusing the sheat 
is introduced. 

We have described “skin effect” in a cable-core as а 
self-induced eddy-current system, the ohmic loss attribut- 
able thereto being proportional to the square of the effec: 
tive current in the core for a given frequency. Lord Kelvin 
gave formule and tables in his presidential address before 
the Institution of Electrical Y^ dn on Jan. 10, 1889, for 

) 


calculating the valuo of Е (№) tor а solid conductor of 


R (S 
circular cross-section, where 
resistance (not impedance) the conductor apparently 
when traversed by an alternating current of frequency, 


and R (S) its truo ohmic resistance. 


(N) represents the ohmic 
has 
N, 
ES is therefore 4 
coefficient depending on the size of conductor, otc., by which 
the resistance must be multiplied to obtain an apparent 
resistance which would account for the actual ohmic losses 
that occur when the conductor is traversed by an alternat- 
ing current of given frequency. 

y exactly the same 5 we can allow for the 
eddy-current loss in the sheath of the three-core cable j in 
fact, we can represent the total losses—vis., akin-effect and 
sheath loss numerically—by taking а definite increase of 
the resistance of the core per unit length for а given 
frequency. If о, is the effective resistance of the core pet 


unit length, and о, its actual resistance per unit length — 
01 = о, (у + 8 650 
where у= 118 
and ё = TV | log г 
= е; 3 ў are )} 


where n has the values 2, 4, 5, 7, 8, 10, etc., successively. 


СД 
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In calculating v for a stranded core of circular section, 
the strands being laid on in concentric layers, we must 
insert for tho specific resistance of the material the actual 
resistance of а centimetre cube of stranded core, measured 
between opposite transverse faces. This is generally about 
55 per cent. greater than the specific resistance of the 
solid metal. 

If we take the following figures as representing а 
typical three-phase cable with cores of circular section: 

ius of соге = :698cm.; distance between centres of cores 
= 2:05om.; distance between centre of cable and centre of 
соге —1:18cm.; mean radius of sheath =2°67cm.; thickness 
of sheath = 477; current per core (effective) = 200 amperes ; 
frequency = 60 cycles per second. We fin 


v = 1:00 ES 0256. 
5 Wy 
Thus the skin effect is represented by an increase of the 
resistance of the core of less than 1 per cent., while 
the sheath loss by an increase of 2'36 per cent. If, now, 
we increase the linear dimensions of the cable cross- 


section / 2 times, we have 


„1035 E =-0944. 
5 We 

We thus see incidentally that the sheath loss is a more 

important factor in large cables than the skin-effect. 


HIGH-SPEED ELECTRIC RAILWAY EXPERIMENTS 
ON THE MARIENFELDE-ZOSSEN LINE.* 


BY ALEXANDER SIEMENS, PAST-PRESIDENT. 


On Sept. 4, 1901, Mr. O. Lasche, of Berlin, read a paper 
on a high-speed railway car before the engineering con- 
ference.in Glasgow, which has been published in vol. 31 of 
the Journal of this Institution. Since that time three sets 
of experimental runs have been made with high-speed cars 
on the military railway between Marienfelde and Zossen, 
near Berlin, which had been equipped electrically for the 
purpose, and last autumn speeds of over 200 km. per hour 
were attained. Although further experiments are in con- 
templation, it may not be out of place to give a short 
history of the trials and of the preparation for them, аз the 
main objects of the investigation have been accomplished. 
The English patent, 10926/86, “Improvements in the 
application of Volta inductors or secondary generators for 
distributing electrical energy and for regulating alternate- 
current motors, more particularly applicable to electric 
railways,” communicated by Siemens and Halske, Berlin, 
forms a convenient starting point for such a narrative, as the 
Zossen experiments may be considered the latest link in the 
chain of development of the ideas enunciated in that patent. 
It is pointed out in the specification that the use of Volta 
inductors or secondary generators for transmitting elec- 
trical energy offers the advantage of enabling a much 
higher tension to be employed than is possible with trans- 
mission by continuous currente, so that considerable 
energies сап be transmitted through great distances by 
means of comparatively small conductors, while at the 
same time the regulation of the power of motion is capable 
of being effected much more easily.” About the method 
of using the transformers in connection with electric rail- 
ways, the specification suggests either to place them on 
the bri or at certain distances apart along the 
line of rails. In the first case the primary coils are 
connected by rolling or sliding contacts to the con- 

ductor .extending alongside the rails, which conveys 
alternate currents of high tension thereto; while in the 
second case the secondary coils of the transformers would 
supply low-tension currents to the working conductor, and 
thence to the motors on the carriages. As motors, dynamo 
machines that can produce continuous currents are recom- 
mended, and various methods of regulating them are 
described. The results obtained with such motors at that 
time were, however, not very encouraging, chiefly on 
account of the high frequency of the currents employed, 
and no important practical steps were taken until the three- 


ш Рарег read before the Institution of Electrical Engineers. 


phase motors began to occupy the attention of electrical 
engineers. | 

n March, 1892, Mr. Wilhelm von Siemens gave instruc- 
tions to have a short experimental line constructed at the 
works of Siemens and Halske at Charlottenburg, and to try 
& 20-h.p. tbree-phase motor on it. The line was 360m. 
long, with a curve of 40m. radius, and 70m. long about the 
centre, the whole line being practically level. The current 
was supplied by a 50.Ь р. three-phase machine, type 
R 32/26, and between two terminals of the same a differ- 
ence of potential of 500 to 600 volts was kept constant. 
At the end of July the motorcar was finished, and it was 
successfully tried on Aug. 2, when loaded with 3,000 kil. 
At starting the motor was connected triangle fashion, and 
afterwards. star fashion, running 1,400 revolutions per 
minute when the car was travelling at а speed of 22:5 km. 
per hour. The movement was transferred from the motor 
to the wheels by worm gear at the rate of 11 to 1. 
Encouraged by the resulte, Messrs. Siemens and Halske 
formally applied, on Oct. 29, 1892, to the Government for 
permission to equip from 40 km. to 50 km. of some Imperial 
railway near Berlin, in order to investigate experimentally 
the possibility of working the ordinary railways by means 
of electricity. They proposed to place transformers along 
the line, from which а low-pressure current would be 
supplied to the cars, and they explained their desire for 
such a long line by their intention to run the cars at a 
speed of from 60 km. to 70 km. per hour. On Nov. 12, 
1892, the Government declared its readiness to take the 
proposal into serious consideration after the experi- 
mental line had been inspected by experts. Their visit 
took place on Dec. 2, but on Dec. 22 the applica- 
tion was declined, as the experts had not been satisfied 
with the method of collecting the current from the con- 
ductor along the line. In the experimental line two over- 
head wires were used, the rails forming the third con- 
ductor, and the Government experts, as well аз some of the 
engineers of Messrs. Siemens and Halske, considered such 
a system as inapplicable to full-sized railways. Tho conse- 
quence of this attitude was another long pause in the 
development, until five years later, when Mr. Wilh. von 
Siemens initiated further experimente, in which, however, 
high-tension currents were to be supplied to the car. His 
view was that, at high speede, the weight of the collectors 
had to be kept as low as possible, and that they would, for 
this reason, not be suitable to carry heavy currents; con- 
sequently the tension had to be kept as high as circum- 
stances would permit in order to allow sufficient energy 
being transmitted to the car. 

A waste piece of land near Gross Lichterfelde was placed 
at the disposal of Messrs. Siemens and Halske by the parish, 
and they built a short line, about 1,800m. long, of normal 
gauge, in 1898, equipping it with three overhead conductors 
for three-phase current of either 750 or 2,000 or 10,000 
volts. At first the conductors were carried by insulators, 
each fastened to a movable wooden arm, and the current 
was collected by a horizontal bar, turning round a hori- 
zontal pivot, and pressed by a spring from above against 
the conductor. When the speed of running was increased, 
these horizontal bars jumped at the insulators and caused 
&0 much sparking that this arrangement had to be aban- 
doned. In rebuilding the line the three conductors were 
placed vertically one above the other, at a distance of 1m., 
and the insulators to which they were attached were 
supported by an elastic cord stretched between the two 
ends of a channel iron bent in the form of an ellipse and 
fastened to the poles. The collectors were also modified, 
each consisting of a horizontal arm, turning round a vertical 
pivot, and carrying a vertical bow sliding along the con- 
ductor, a spring pressing the arm against the conductor. 
This arrangement was eventually found satisfactory for the 
highest speeds attained. While it was possible to settle by 
the experiments on this short line a suitable form of collector 
and a reliable construction of the overhead conductors, it 
became obvious that for trials at greater speeds the assist- 
ance of the railway department of the Government was 
indispensable. In the course of negotiations to obtain this, 
the scope of the proposed trials was widened in so far that 
the co-operation of other firms was secured by the formation 
of the Studiengesellschaft fuer elektrische Schnellbahnen,” 
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on Oct. 10, 1899. This syndicate consists of the Deutsche 
Bank, Delbruck Leo and Co, National Bank, Jacob S. H. 
Stern, A. Borsig, Phil. Holzmann, Friedrich Ктарр, 
v. d. Zypen and Charlier, Allgemeine Elektrizitäts-Gese 
schaft, and Siemens and Halske. 

The War Office placed their single line between Zossen 
and Marienfelde at the disposal of the syndicate, and the 
President of the Imperial Railway Office became its chair- 
man. Each year the syndicate has published a report of 
the trials of the preceding year, cat all the data given 
in this are taken from these official reporte, unless 
another source of information is specially mentioned. The 
permanent way of the military line consisted of rails weigh- 


ing 55˙4 kg. per metre, placed on iron and partly on wooden 
sleepers, and its condition was such that no greater speed 
than 80 km. per hour was allowed on it. In the first 


instance this was improved by relaying about 800 rails of 
12m. each, increasing the number of sleepers by 4,000, and 
adding broken stone ballast to the extent of 4,000 cubic 
metres. This work was finished and the line, 23 km. long, 
ready for the trials on Sept. 3, 1901, when the official 
inspection was satisfactory. At the same timo electric 
contacts, to be actuated by the wheels, were placed at 
500m. distance from each other all along the line, and a 
registering apparatus at Mahlow station was connected to 
them, so that the speed of the cars could be verified there. 
The overhead conductors along the line were constructed by 
Siemens and Halske practically in the same way as the line 
at Gross Lichterfelde, with a device added to earth the line 
in case a conductor should break. At every insulator a 
metallic loop, about 30 ош. in diameter, extending hori- 
zontally towards the pole, is connected to the йон 
and a vertical copper wire passes through the centre of the 
loops, the copper wire being efficiently connected to the 
eee and through them to the zero point of the 
ер generators, the rails being in addition con- 
nected to motal earth-plates at intervals of 1 km. Any 
interruption of a conductor brings it, therefore, at once 
into contact with earth, and prevents any accident by shock 
from the falling conductor. The efficiency of this arrange- 
ment was tested, both intentionally and by an accident, 
when the conductor fell on an official, but in both cases 
the earthing served as an absolute protection. The line is 
fitted at every kilometre with means of adjusting the 
strain, kept at about 1,000 kg. and with lightning dis- 
chargers of the horn pattern. At a distance of about 
1 km. from Marienfelde (km. 8'5) the feeding line from 
the generating station Oberspree (13 km. distant), and 
built by the A.E.G., is joined to the line along the railway 
by a main switch. 

Two carriages were built for the trials by v. d. Zypen 
and Charlier, constructed and fitted as corridor carriages in 
accordance with the rules of the German Railway Union. 
One of these cars, called A," was furnished with its electrical 
outfit by the A. E. G., and has been described by Mr. Lasche 
as stated above, while tho other was fitted out by Siemens 
and Halske, and has been described by Dr. Reichel (Z. T. Z., 
1901, p. 671); in the reports the latter is called S.“ Both 
cars carry the collectors, tested and approved of in the 
experiments of Siemens and Halske at Lichterfelde, with 
this modification, that in the ' A" car each collector is 
carried by its own standard, while in the “S” car one 
Standard carries all the three oollectors. "There are two 
groups of three collectors on each car. These cars were 
delivered on the experimental line in the beginning of 
September, 1901, and at first were drawn by locomotives 
so as to ascertain whether all their parts, especially the 
brakes and springs, wero properly adjusted, and to study 
the mechanical behaviour of the collectors and conductors. 
Observations were also made as to the relative movements 
of the bogies and the carriages. 

A final inspection was made on Oct. 1, and the permis- 
sion to start running the cars by electricity was given on 
the following conditions: (1) The trials may be commenced 
at а speed of 100 km. per hour. This may afterwards be 
increased to 120 km., 140 km., and 150 km. per hour, and 
теш at increments of 10 km., provided that before 
increasing the speed an official inspection shows that the 
permanent way, tho rolling-stock, and all other apparatus 
have given no trouble at the last speed. (2) Level crossings 


are to be closed all along the line before runs at more than 
100 km. per hour are commenced, and proper catch-nets 
should be fitted under the conductors at the level crossings. 
(3) Experiments should at once be made to ascertain 
whether the electric instruments of the State railway and 
of the military railway are in any way affected by the 
working of the electric cars or by any breaking of the ооп- 
ductors. (4) The time-table for the runs is to be agre 
with the direction of the State railway, running alongside 
the military railway, and the stationmasters from Marien- 
felde to Zossen are to be advised on what days trials at 
speeds of more than 100 km. per hour are to take place. 
(5) The conductors must not be charged with electricity, 
apart from the time-table, except at times sanctioned and 
announced to the railway authorities by the syndicate with 
a view of trials on the shunting rails. | 

At the trials the following rules and regulations had to 
be observed : | 

(a) By Permanent-Way Officials.—(1) The trials and elec- 
tric tests take place only between 8 and 11.30 a.m. Except 
during this time the main switch at 8:5 km. must be open. 
It is to be kept under lock and key, which is in the custody 
of the representative of the syndicate. (2) Due notice of 
the time of the trials is to be given to all stations, Marion- 
felde to Zossen, and to all officials, including navvies, and 
no work is to be carried on during that time which might 
occasion contact with the conductors, nor is anybody 
allowed during that time to romain directly underneath the 
conductors or to lean against the posts. (3) As soon as the 
departure of a trial car has been announced by gong signal 
all gates at level crossings have to be closed, and the 
officials have to remain outeide the gates until the trial car 
has d. (4) If а conductor breaks during a trial nobody 
should touch the fallen ends until reliable advice has been 
received that the current has been cut off. Should the 
conductor break during tho time the current is off, the ends 
should be placed out of the way of the ordinary traffic, and 
notice should be given to the inspector. (5) If А 
irregularity of the posts or of the conductors is noticed, 
the inspector should at once have this put right, or cause 
the syndicate to remedy the defect. (6) The permanent 
way between Marienfelde and Zossen is to be carefully 
inspected every day after the close of the trials, and any 
important irregularity is to be reported to the inspector, 
and no further trials must be run until the permanent way 
has been repaired. (7) To the stations, to the inspectors, 
and to the guarda of level erossings, a сору of the pamphlet 
First Aid for Accidents Caused by Electricity, ais to be 
handed. 

(b) For Trial Runs.—(8) When trials at a speed exceed- 
ing 100 km. are to be run, the representatives of the 
military railway and of the State railway at Marienfelde 
have to be informed the day before. (9) On the days of 
the trials the main switch at km. 8:5 may be closed after 
8 а.ш. The representative of the syndicate will permit the 
conductors to be charged when all work on the cars has 
been finished and all oder preparations are complete. Не 
then, with the consent of the engineer-in-charge of the 
respective electric company, will have the collectors brought 
into contact with the line, after a signal by a loud gong has 
been given in the shed. (10) As soon as the conductors 
are charged nobody is allowed on the roof of the cars, and 
after the collectors are in contact with the line no farther 
work must be done on the cars in connection with their 
electric fittings or with their bogies. Offenders against 
this rule to removed from the shed, and will not be 
readmitted. (11) Should it become necessary after the 
conductors have been charged to work at the bogies or at 
the electric apparatus of a car, the collectors are to be care- 
fally removed from the conductors, and locked in that 
position in such a manner that no unauthorised person can 
move them. (12) Due care must be taken that the line 
and the level crossings are properly guarded before a run 
at a speed exceeding 100 km. per hour is commenced. 
(13) A commissary of the military railway, the repre- 
sentative and at least one other member of the syndicate, 
the engineer in charge and a fitter of the respective 
electric company, the driver on duty, and the car 
inspector should be present during each trial run. (14) The 
apparatus for starting and stopping the car must only be 
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handled by the engineer-in-charge or by the driver. (15) A 

rtable telephone is to be carried, so that in case of acci- 

ents a communication with the adjacent stations can be 
established with the help of the two lowest wires of the 
military telegraphs. (16) Before the commencement of 
each run the representative of the syndicate and the 
engineer-in-charge will settle the speed and the brako trials 
of the run. (17) At each trial sand and water, for extin- 
guishing fire, are to be carried, together with such tools as 
may be wanted for slight repairs. (18) When the run is 
interrupted owing to а defect observed on the car, the 
collectors have to be removed from the conductors before 
an investigation takes place. (19) During the run the 
driver should note any places where the car does not run 
smoothly, and should inform the representative accordingly. 
(20) Should а fuse melt at the generating station, Ober- 
spree, it should at once be replaced, but if it blows again 
nothing further should be done until telephonic communi- 
eation has been established. (21) After completing the 
trials for the day the car inspector should minutely inspect 
бле саг and remedy any defects. Particular attention 
siould be paid to the state of the axles, the tyres, the 
bearings, the springs, and all parts of the pneumatic and 
hand brakes. А similar inspection of the electrical appa- 
ratu;iis to be carried out by the engineer-in- charge of the 
respe:tive electric company, and the conductors along the 
line aie to be examined by an engineer of Siemens and 
Halske. (22) In the car-shed a copy of the pamphlet ‘First 
Aid for Accidents Caused by Electricity” is to be exhibited, 
and all notices concerning the touching of apparatus, enter- 
ing the cars, etc., are to be strictly followed. 

On Oct. 5 and 4, 1901, the conductors along the line 
were officially inspected and tested under pressure, and on 
Oct. 7 the electric current was for the first time turned on 
to the cars. The Technical Committee of the syndicate 
had settled on Sept. 24 that the trials should be undertaken 
in such а manner as to ascertain (1) the highest safe speed 
on the line; (2) the proper construction of the permanent 
тау; (3) the most advantageous construction of the сат; 
(4) the most suitable electrical outfit; (5) the amount of 
energy at the various speeds ; (6) the cost of working. 
To obtain the necessary data each car has been fitted with 
the following instruments: (1) а speed indicator for the 
driver; (2) а speed-registering apparatus ; (3) an acclera- 
tion indicator; (4) a voltmeter; (5) an ammeter; (6) a 
wattmeter; (7) a phase indicator; (8) a pyrometer ; (9) 
‚ air-preasure indicators. The speed indicator registers the 
kilometres per hour, and is checked by the speed-registering 
apparatus on the car and by the instrument at Mahlow 
station, where the position of the car is indicated every 
500m. by the wheel contacts along the line. Of the greatest 
importance are the observations in connection with the 
brakes, both as regards the time and the distance taken to 
bring the car to a standstill after it had attained certain 
speeds. At the generating station at Oberspree suitable 
instruments for registering volts and amperes were con- 
nected to the feeder, so as to check the apparatus on the 
cars. 

Four sets of trials were to be run: (1) Starting and 
braking experiments up to a speed of 100 km. per hour. 
The generating station to supply current at 25 periods and 
the motors to receive current only long enough to айап 
the prescribed speed, when the current is to be cut off and 
the brakes are to be applied. (2) Running at an equal 
speed, with current of 25 periods, first from station to 
Station and afterwards along the whole line, with resist- 
ances in circuit so as not to exceed the prescribed speed. 
(8) Similar experiments as under 1 and 2, but with currentes 
of higher periods for speeds from 100 km. to 130 km. per 
hour. (4) Running with currents of 45 periods at speeds 
exceeding 130 km. per hour. The two cars were to be 
used on alternate days, and no increase in the speed was 
allowed unless everything had worked satisfactorily at the 
last speed. 

On Oct. 8, 1901, the S" car made its first run between 
the car-shed and km. 10:5, but while the current was on 
the signalling apparatus of the State railway and of the 
military line were sufticiently affected to require the con- 
struction of metallic returns along the whole line. This 
was finished in time for the regular runs of both cars to 


commence on Oct. 14, and they were continued until 
Nov. 30, with the exception of 12 days, during which the 
permanent way had to undergo extensive repairs. During 
these trials the cars ran about 3,000 km., of which 
2,200 km. were under current, and for 800 km. the cars 
were pulled by locomotives before any current was used. 
The first two sets of experiments were carried out accord- 
ing to programme, and dealt with speeds up to 150 km. per 
hour, and they were principally utilised to ascertain the rateof 
acceleration and the data of braking. During the third set 
the speed was gradually increased until tbe S" car reached 
a speed of 160 2 km. per hour on Nov. 5, while the railway 
officials made an inspection of the line in accordance with 
the regulations governing the trials. Even at a speed of 
140 km. the ruuning of the cars became irregular, owing to 
the condition of the permanent way, and at higher speeds 
the rails were bent, and their level was so much disturbed 
that the speed of the subsequent runs had to be restrieted 
to 130 km. per hour. It was, however, possible to make 
valuable measurements of the energy required, and the 
working of the collectors and conductors could be observed 
with currents of 48 periods and 15,500 volts. 

About the behaviour of the various component parts the 
report of the syndicate enters into great detail, of which a 
short summary only is given. At the generating station 
the steam dynamo and transformers worked quite satis- 
faetorily, and supplied current of 25 to 50 periods and 
6,000 to 14,000 volts. The feeder consists of four con- 
ductors, each of 50 square millimetres in section, the fourth 
conductor connecting the rails to the zero point of the two 
transformers. The conductors along the line, constructed, 
as described above, by Siemens and Halske, have given no 
trouble whatever even in heavy rain or hoar-frost. One of 
the most important problems—namely, toascertain how large 
quantities of energy can be transferred from a standing con- 
ductor to a rapidly moving car—has been successfully solved 
by the construction of the conductors and of the collectors, 
both of which were the outcome of the experiment at 
Gross Lichterfelde. Both carriages, built by Van der 
Журеп and Charlier, ran in a very satisfactory manner, and 
ran steadier at a speed of 120 km. to 150 km. per hour than 
an ordinary corridor train carriage at 90 km. per hour. At 
higher speeds, the irregularities of the permanent way made 
the running dangerous. In the two articles mentioned 
above, the electrical arrangements of the two cars are 
described in detail. 

The report of the syndicate makes the following observa- 
tione: (a) It considers the switching arrangements of the 
“S” car more complicated than those of the A car, and 
suggests for both cars that it should be possible from either 
end to set both groups of collectors simultaneously. (^) 
The transformers in both cars are cooled by air, and have 
worked well during the trials. In car “ S,” after running 
250 km. in succession, necessitating 14 accelerations to a 
speed of 120 km. per hour, the temperature of the trans- 
formers was only 25deg. C.; they were therefore considered 
sufficiently large to stand long runs, especially as they 
worked well with 12,000 to 13,000 volts. On the other 
ear the transformers were much lighter, but they were 
never overheated, only on Nov. 19 а primary coil was 
short-circuited by a current of 12,000 volts. After that 
date currents of no more than 8,000 volts were permitted, 
so that the point could not be settled whether the trans- 
formers on this car could be used for long periods with 
high voltages. (c) Each of the motors on both cars is 
designed for 250 h.p, the “А” car motors taking 
eurrent at 435 volts, and the "S" car motors 1,150 
volts, while the pressure in the secondary circuit is 
650 volts when standing still and during acceleration. No 
difference in running was experienced, although the motors 
on the '*S" car are rigidly fixed to the axles of the wheels, 


‘while the motors on the A car are carried by the bogie 


frame and drive by an arrangement of springs. The 
report prefers the latter arrangement, and suggests trying 
a third method—driving the wheels by connecting rods. 
(d) The switches and resistances present another feature 
in which the electrical arrangements of the two cars differ ; 
on the ' A" car liquid resistances were employed, regu- 
lated by pumps, while metallic resistances were carried on 
the "S" car. Both arrangements gave no trouble during 
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these trials. The metallic resistance switches are more | lighting, electric drilling, etc. Farther, the speed of 
the motor is very unsteady when resistances are inserted 


I P: Ш 


complicated than the others, but they work faster. 
(To be continued.) 


COMPARISON BETWEEN DIRECT-CURRENT AND 
POLYPHASE SYSTEMS FOR ELECTRIC WIND- 
ING PLANT. 

BY JOHN G. HOOGHWINKEL, M.LE.E. 


In the first place, the choice of the type of motors to be 
used for driving winding plant depends on the t of 
winding engine to be used, and on the source of the 
electric power. The latter may be generated in a power 
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station on the mine, only, or at least for the greater part, 
6 for the winding machines; or it may 

taken from the supply mains of a central power company, 
supplying several mines or a whole district. In the first 
case the power station will be near the pit’s mouth, and 
probably generating continuous current. In the latter 
case the supply ill be at a high voltage—say, 10,000 
volts three-phase current with a periodicity of 40 to 50. 

I. Separate Power Statim. — Dealing with the first 
case—a separate power station for the winding plant 
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regulation. (3) There are heavy losses, due to 
as all the energy is while continuous- 
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(which is the most important part of a mine equipment and | current shunt motors constitute an efficient automatic 


requires most of the total power used)—let us consider | brake while paying back energy to the system. 
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Fic. 14.—Winding Diagrams of the Winding Plant at Tiederhall—Direct Curren 
s non-balanced горе; speed, 22ft. per second ; depth, 


first of all the efficiency and first cost of a direct-current 
and a polyphase equipment. If we are free in our choice 
of the system, the direct-current system is undoubtedly 
the best, owing to the following inherent qualities: (1) The 
polyphase motor cannot be started and regulated without 
considerable losses, which losses can be for the greater part 
avoided in direct-current plant. (2) The polyphase motor 
working at low speeds (40 to 60 revolutions per minute) 
requires a frequency of 25 or less, so that the station is 
not very well adapted for other purposes, such as 


(4) It is 


о Jo 


with Battery, Double Drum; useful load, about 1,6001b. : 
.... Speed ; — current. 


not possible to make use of the highly equalising powers 
of a storage battery for equalising the load on the main 
engines. (5) The main engines have to be of greater 
capacity with three-phase plant, and the flywheels which 
may be used to produce the same effect as a battery are 
extremely heavy (up to 100 tons). The losses referred to 
in (1), which are by far the most important (up to 50 
or 60 per cent. of the required total energy for each com- 
plete wind), can be for the greater part avoided with con- 
tinuous-current motors by using one of the following 
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arrangements. The writer does not propose to describe 
each system, but simply to point out the advantages and 
drawbacks of each in particular. 

By the battery method the equalising battery is divided 
into several, say five, parts, which provides а starting device 
without the usual rheostatic losses, in switching on the 
battery groups one by one, thus applying a gradually 
increasing voltage to the motor. The battery, of course, 
introduces losses in the battery, but these are very small. 
The writer would refer to the Tiederhall mine, where a 
winding plant on this system has been at work for three 
years. About one-third of the total energy passed 
through the battery, which has an efficiency of 85 per 
cent., being used аз a battery in a traction station, 


arrangments which have been designed to gain the same 
advantages as the battery starting system, but they will be 
shortly enumerated. The disadvantage of using an equalising 
battery at the same time for starting, is a certain complica- 
tion and the necessity of heavy switches. To obviate this, 
it is possible to use for starting (the use of a battery as 
equaliser is independent of this duty) in order to avoid the 
rheostatic losses : (1) a set of balancers to supply different 
voltages and to equalise the discharge of the battery, doing 
away in this case with the battery switches ; (2) Leonard's 
system of separate excitation of the dynamo and the winding 
motor ; (3) the starting motor-generator system. 

Starting motor-generators can be arranged in different 
combinations. The best arrangements are II. and IV. (in 
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Ето. 3.—Current Diagram of che Zollern II. Winding Engine, Ilger System. 


not as a capacity battery, as in lighting stations. The 
most important advantage of the battery, however, is its 
equalising effect. 
" supply the average power, which is much lower than the 
amount of energy required to overcome the static forces. 
Fig. 1 shows the proportion between the maximum 
agn energy and the average. Tho writer took the 

am from the Tiederhall mine after the installation 

been running one year witbout a single hitch If no 
eren had been used, the main generators would have 
been calculated powerful enough to give the static torque. 
This pi: in the output of the steam sets largely balances 
the cost, of the battery, ae a battery costs about half the 
price of a steam set (and boiler capacity) of the ваше 
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Fig. 2), as the machines are only half the size of the winding 
motor. Although the first cost of these machines is rather 
high, their use secures some very valuable advantages—viz.: 

(a) Any position of the controlling lever of the winding 
machine corresponds to a fixed speed, which does not vary, 
even if the load becomes negative (when lowering materiale, 
etc.) This is all-important, as it gives great security in 
handling the plant. (5) The starting losses are reduced to 
а minimum, and, therefore, the same saving in coal is 
obtained as with a battery. The losses are only confined 
to the no-load losses of the motor-generator, which are 
small Also, it may be remarked, that any speed can be 
maintained without increasing the losses in the motor- 
generator. (c) The regulating switches and apparatus are 


D 
Motor on 


Controller 


Fic. 4. 


output. As regards efficiency, it was found at the Tieder- 
hall mine that for every horse-power useful load lifted at 
the shaft the required power at the steam-engine was 
2 b. h. p. to 2:2 b.h.p. These figures have been checked by 
the writer in several other modern electric winding installa- 
tions established on the same sysiem. They. compare with 
5 b. h. p. to 5:25 b. h. p. in the tnree-phase installation at the 
Hohenegger mine, which is of about the same output. The 
annual saving in coal, therefore, fully pays for the main- 
tenance cost of the battery, not to mention the other 
advantages—such as longer life for the steam sets, steady 
load, economical cut-off, etc. While lowering materials, 
etc., and during the braking period, energy is stored in the 
battery, and the writer considers this system the best for 
heavy electric winding plant supplied either by its own 
steam set or by a continuous-current main station. 

It is not necessary to describe in detail the various 


small, being only inserted in the shunt circuits. (d) Anothe 
advantage is the brake action of these machines, as when 
pulling the lever back we brake the winding motor, and 
gradually stop at the same time, thereby putting energy 
back into the network. This system has been installed in 
various collieries—viz., Friederch Franz Mine, etc. , 

A combination of a starting motor-generator and the 
Leonard system of separate excitation, combined with the 
use of a high-speed flywheel on the motor-generator, has 
been introduced under the name of Ilger system (Fig. 3). 
This system can be used with any supply of any frequency, 
and is, therefore, in the writer's opinion the only system to 
be used with winding plant, taking its supply from a power 
company, which, having regard to its lighting load, will 
often work at a frequency of 50. It has been installed in 
the Zollern II. mine. Many installations (up to 17,000 h.p.) 
are in course of erection. 
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All these arrangemente for starting aim at reducing the 
heavy starting losses to a minimum. With polyphase 
motors this is not possible. The only way is by using two 
moters in concatenation, but the difficulties due to the 
required heavy starting torques and to field leakage have 
not been successfully overcome for this kind of motor, 
although for -— motors it has been done (because of 
the less frequent and easier starting). Also the automatic 
electric brake action has not been successfully arranged for 
yet. The heavy losses due to the resistance in starting and 
regulating remain, and, as remarked before, often amount 
to 40 to 50 per cent. of the total energy. Also the steam 
sete have to be more powerful, as explained above, and, 
moreover, the steam consumption is greater than with a 
continuous plant with battery, as the engines run between 0 
and maximum cut-off, or, even when a heavy flywheel is 
used, at least below the normal cut-off. 

Recapitulating, we have, therefore, the following advan- 
tagos for the continuous current, comparing a separate 
po yphase electric winding installation, where the winding 
oad forms the greater part of the output, to a continuous- 
current installation with battery or on the Ilger system : 
(1) Capital outlay is practically the same, as cost of battery 
or other auxiliary plant is nearly balanced by high cost of 
more powerful main generators. (2) Steam and fuel con- 
sumption are about 30 per cent. less with continuous- 
current plant, due to the absence of starting and braking 
losses and equal load on the steam-engines, running at their 
most advantageous and constant cut-off. Also no losses due 
to the presence of a heavy flywheel. This estimate of 30 per 
cent. has been found to be correct in actual practice, as 
referred to before, but cannot very well be calculated, 
because of the varying steam consumption curves of engines 
of different class aud output, and because of the varying 
starting losses. The writer is of opinion that it can be 
exceeded. (3) There is a greater security and easier and 
` more perfect speed regulation, owing to definite and con- 
stant speed corresponding to each position of handle, also 
automatic braking without wear and tear on the other 
brakes and plant. (4) As regards the Ilger system, there 
_ is the possibility of using a frequency as high as 50 periods, 
giving greater facilities for lighting, etc. (5) Light and 
“an а regulating gear is used. (6) There are no prohibitive 
load variations at the station having regard to lighting, 
etc. 7. Less copper is шге in high-tension line to 
winding motor due to equally distributed load. In Fig. 3 
can be seen the perfect equalising effect of the Ilger system 
on the last diagram taken at the Zollern II. mine. 

II. Power taken from a Large High- Tension Power 
Station supplying several Mines or Districts.—In this case, 

course, where the winding load is only a small 
part of the total load on the power station, or where 


even more than one winding machine is run from one 


station, most of the advantages of the continuous-current 
winding plant, though still to be considered, decrease or 
even disappear. The fluctuations of the load having less 
influence on the main engines, these are running on more 
even load, their steam regulation does not vary between 0 
, and maximum cut-off, and the steam consumption is much 

better. However, the starting losses remain, and these 
are 40 to 50 per cent. of the total energy, especially 
when the winding speed exceeds 12 yards рег 
second. The writer is, therefore, of opinion that in most 
cases continuous-current plant with starting motor-generator 
and high speed flywheel has decided advantages which will 
soon pay back the extra cost of the slightly more expensive 
plant of the continuous-current system. For windin 
plant supplied from a main power station supplying severa 
pits, three-phase motors should be adopted. For a large 
winding plant supplied by ite own generating etation, 
continuous-current with motor-generator or battery is 
superior to almost any other arangement. 


— € qn 
ON INSULATION. 


It may be taken for granted that testing the insulation 
of an electrical machine after completion, without any 
previous satisfactory knowledge of the insulating materials 


І 
used in its manufacture, is far from being the correct 


thing to do. If, then, we are to choose between the 
various insulating materials on the market (each of 
which may be good for a particular purpose), it becomes 
essential to institute some prelimi tests. As to what 
should be the nature of these tests, it would be profitable 
to first consider what the insulation has to do, and under 
what conditions. "These points will determine the nature 
of the tests it will be profitable to make. 

It will be beneficial here to note some of the conditions 
which have to be fulfilled by а good insulator, though it 
may not be absolutely necessary that one particular insu- 
lator should meet every possible condition. These con- 
ditions may be broadly divided into two classes—viz., 
those necessary for convenient and cheap manufacture, and 
those essential to the longevity or commercial efficiency of 
the machine. | | 

Taking first paints or varnishes,” we find the following 
features desirable, if not absolutely essential: (1) they 
should be quick drying, and yet should not lead to great 
waste owing to the ing up of the solvent; (2) they 
should have considerable elasticity and strength ; (3) have a 
high melting point, and should not lose their insulating 
properties or char with ible rises of temperature in 
practical use; (4) should not chemically affect the copper 
conductors; (5) must be waterproof and unaffected by oils, 
acids, and, aa, sometimes specified, salt water; (6) last, but 
not least, should be good insulators. 

Secondly, with regard to insulating fibres, papers, and 
tapes, wo know that some depend on the nature of the 
material for their insulating [рне whilst in others 
this is merely a medium for carrying ап insulating 
“varnish or paint,” and it is on this that the strength 
of the insulator, as such, depends. This latter class, 
which also includes a certain variety of tapes, should, as far 
as the insulating medium is concerned, with which they are 
impregnated fulfil the conditions enumerated above for 
painte and varnishes. Regarding fibres and papers in their 
" natural" state—i.c., not impregnated with an insulating 
medium—they might be approved of if they meet the 
following conditions : (1) they should be tough, yet pliable ; 
(2) should not suffer excessively as insulators should they 
be creased ; (3) they should, as far as it is possible to make 
them, be non-hygroscopic ; (4) should be able to stand all 
temperatures experienced in practice without 5 or 
redueing their 5 properties; (5) should have high 
insulation per mil of thickness, except where their 
mechanical strength is the principal consideration. It will 
be obvious from the varied nature of insulating materiale, 
and also from the fact that no one material meets all con- 
ditions, that a choice has to be made of such as will best 
suit the varying conditions of service, both mechanically 
and electrically. With careful attention to this point con- 
siderable reduction in the cost of insulating materials may 
be effected in the manufacture of various electrical appa- 
ratus, though the cheapest insulation is not always the best. 

Returning to the subject of varnishes and paints, let us 
look at the first of the properties required—viz , quick 
lrying It will be obvious to anyone acquainted with 
shop methods the great saving in time and the increased 
output that can be obtained from a given drying stove, 
the more quick drying the insulating medium is. With 
this object in view resource has been made to ahellac, 
copal and resin varnishes, using alcohol as a solvent. This 
would not be objectionable but for the fact that when the 
spirit (and also the water it carries) has been dried out, 
the resulting solid is too brittle. This solid under vibration 
or due to expansion and contraction, as the winding heats 
up and cools down, is in time reduced to a powder, and is 
then, of course, useless as an insulator. Should it be a 
revolving portion of a machine that is insulated with these 
varnishes, then centrifugal force will assist in the destruc- 
tion of the insulation. Oil “varnishes” are not quick 
drying” unless an objectionable amount of “dryer” is 
introduced. A considerable amount of waste occurs where 
the varnish has to be painted on coils such as аге incon- 
venient to dip. Further, all tanks used in dipping coils 
should be provided with covers when not in use. Even 
whilst in use attention has to be paid to the consistency 
of the material owing to constant evaporation, and 
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“thinners” have to be added, as when used too thick 
more insulation is added than is required, leading to 
needless expense. 

2. The second property claimed is that of elasticity and 
strength. From this point of view all mixtures, as distinct 
from chemical compounds, should be avoided. They are 
objectionable because of separation through settling. Should 
this be overcome by frequent stirring it is only temporary, 
as separation can take place after application. These 
mixtures are often brittle when thoroughly dry, and 
this considerably impairs their use. he American 
asphaltums, or, as as they are re-christened here, varnishes, 
are satisfactory at first as regards elasticity, but in time 
become brittle. 

3. If high melting point is forthcoming, coils or arma- 
tures may be satisfactorily baked. Armatures, however, 
running at high peripheral speeds, especially turbine arma- 
tures, throw off the varnish in which they have been dipped 
at comparatively low temperatures, as the high psg m 
force assists in this work. This is, of course, a great dis- 
advantage, covering as it does the field winding and poles 
with a discolouring varnish. It may be noted here what 
temperatures may be expected under working conditions. 
The writer knows of one or two eleotric lighting statione 
where the temperature is not infrequently about 100deg. F., 
and with the usual 70deg. F. rise of temperature viris 
in most specifications, we get 170deg. К. as the final 
temperature. This, it should be noted, is only at points 
convenient of reaching, and sonsequently internal parts 
of the windings will be considerably higher. It is certain, 
therefore, that insulating materials should not melt or 
have their insulating properties deteriorated under a 
temperature of at least 212deg. К. Even this will 
probably leave no margin. Insulating materials should be 
tested throughout the working limits of temperature, as 
some lose their previously high insulating properties when 
the temperature is raised to the working limit, whilst the 
insulation in some cases chars or carbonises. This is a 
very important point, as many engineers insist that pressure 
tests оп plants must be made immediately after a lengthy 
full-load run, and sometimes an additional run of two hours 
on 20 or 30 per cent. overload. The machine will, of 
course, be still warm and most likely warmer than at any 
time on load, as the cooling effect of the revolving parts has 
then ceased. 

4. Affecting the copper winding chemically applies more 
particularly to varnishes, but as insulating materials are 
generally secret mixtures, it is not safe to say that all 
paints are free from this fault. If, however, care is taken 
to neutralise any acids, such as would attack copper and 
gives us the green deposit of copper sulphate, this fault is 
done away with. The moisture in the cotton covering of 
wires, not dried out before varnishing, 
chemical action which destroys the cotton covering, and 
thus leads to short-circuiting of the turns. It would be as 
well to mention here that cotton covering is much to be 
preferred to paper, which is readily cut on the edges of 
flat strip copper. Cotton covering should never be single, 
and if to be roughly handled should be braided. 

5. The material should be impervious to moisture, 
unaffected by oils, acids, and salt water. It is, of course, 
well known that water is an undesirable attendant of 
insulation, апа, therefore, there is no need to labour this 
point beyond mentioning the specially adverse conditions 
to which some outside work is subjected, as, for instance, 
traction motors of all descriptions, motors for small tools 
in shipyards, ete. Insulation should certainly not wash off 
within a reasonable time. Regarding oils, many machines 
are subjected to trouble from this cause; motors from 
faulty bearings, etc., and generators from this cause and, 
where placed between engine standards, from splashing of 
oil from the engine. Acids are detrimental to insulation, 
and more than one machine has had to be rewound owing 
to being subjected to the acid fumes from battery-rooms. 
Salt water has been added by engineers in cases of exposed 
stations near the coast, especially where the voltage gene- 
rated is high, though in the case of low voltage it would 
only be а question of time if the insulation was not imper- 
vious to salt water. 

6. The material should be a good insulator. This goes 


assists in this 


without saying, and if this is not forthcoming, the properties 
previously enumerated are of no account whatever. A 
thickness of insulation of ‘003in. thickness should stand at 
least 2,000 volts alternating R.M.S. value. It is well to 
notice that fibrous materials dipped in insulating compound 
rarely add their full breakdown strength to that of the 
varnish, and it is as well to look upon the material as only 
a medium of applying the insulating varnish. 

Turning now to fibrous materials (including papers and 
tapes), it will be obvious that where the paper, tape, etc., is 
used merely as a medium for carrying the insulating 
varnish, that that insulator should remain intact, that it 
should not crack on handling the tapes, etc. ; consequently 
those insulators having the property of elasticity are 
invaluable for this use. 

Considering the fibres in what we have called their 
“natural ” state, the first property mentioned was pliability. 
This is essential from a manufacturing standpoint. A 
pliable material is much easier to work with than а stiff 
one, and results in a considerable saving of time. It is 
frequently found more convenient to use several layers of 
thin material for ease in handling. It is here that a good 
insulator scores over a poorer one, as fewer layers are then 
necessary. 

In handling many fibre and paper insulators, it is almost 
impossible to avoid creasing the sheet, these materials being 
usually supplied in sheets or rolls. This brings us to the 
second point regarding this class of material. This creasing, 
whether accidental or intentional, should not materially 
weaken the strength of the material as an insulator. 
Further, creasing fibre, presspahn, etc." destroys the 
glazed surface, and this makes the material more hygro- 
scopic, and is thus likely to reduce its insulating value. 
This class of insulator is naturally hygroscopic, and it is 
almost entirely on the glazed surface that dependence is 
made to keep out moisture. Care should be taken to 
inspect fibrous materials other than woven fabrics, as it 
sometimes happens that pinholes and very thin places are 
to be found, and at times small particles of metal, such as 
filing dust, is rolled into the material. Both of these faults 
are undesirable, the latter especially so. 

4. That insulating materials should stand all tempera- 
tures likely to be experienced without charring will need 
no demonstration, but many of this class get brittle when 
subjected to even “reasonably” high temperatures, and 
then lose whatever merit they had as to strength, 
especially mechanical strength. In case of a short-circuit 
on a machine, the increase of temperature in the portion 
of the machine supplying current to the short is 
frequently very great; but it is certainly undesirable 
that this should necessitate the rewinding of a consider- 
able portion of the machine. 

5. That insulators of any description should have a 
high insulation per mil of thickness is a very important 
matter, especially in generators and motors, when looked 
at from the “space factor” point of view. It is surprising 
what a large percentage of the available winding space 
is taken up by insulation in generators and motors, more 
especially in high-tension alternating.current work. 

aving considered in detail the points of good insula- 
tion, it remains to consider what tests can be conveniently 
made with a view to securing as many good ушан їп the 
insulation used, always bearing in mind that electrical tests 
are by far the most convenient in a manufacturing worke, 
which is generally far from being a chemical laboratory. 
Particulars of tests as published by manufacturers of 
insulation are at times misleading, as frequently it is not 
stated whether the breakdown voltage was with continuous 
eurrent or alternating current, and if the latter, whether 
the value is R.M.S. or maximum. Further, some manufac- 
turers test between terminals shaped hemispherically and 
others between two flat discs. Again, some only test for 
an instant at the voltage named, merely bringing the 
voltage up and down again. It is possible, therefore, for 
the material to break down under a much lower voltage 
even if only sustained for a short time. Information of 
this description is of no use to the designer, that will 
readily be understood. Consequently some systematic 
way of testing all insulating materials is required. This 
need only be “thorough ” on first testing a new material, 
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as there will be probably many evidences visible on were 
inspection which would one to expect changes in the 
material. Subsequently a far less pretentious test will be 
all that is required to ensure repeat orders of material 
being satisfactory. As the best means for obtaining high 
pressures, and also of varying the pressure, is 
means of alternating current, this, of course, should 
be used. It must be noted that varying periodicity 
would give varying results; also that the shape of 
E.M.F. curve affects the results in the same way, a peaky 
curve being more apt to break down the insulation than a 
flat curve, though both may have the same R. M. S. value. 
An alternator giving 50 periods and approximately a sine 
curve of Е.М К. would be suitable and would correspond 
somewhat to prevailin pie in alternating-current work 
in England. А variable-ratio transformer is practically 
indispensable for obtaining the varied voltages required to 
teat the different classes of insulators. Though it may be 
possible at times to use one of two machines for teating 
purposes, it is preferable to stick to one (unless the machines 
are identical), as the more constant the conditions of testing 
the more reliable is the information obtained. The larger 
the works and the more elaborate might be the testing, but 
however simple the apparatus, it is desirable to pressure 
test all insulating papers, etc., at varying temperatures 
on first testing unknown materials, afterwards it would 
probably only be necessary to test at one temperature, 
supervision being kept over the appearance of all mate- 
rials, as variations: from the standard article are thus 
detected. Supervision is most essential in connection 
with varnishes and paints, and attention to appearance 
should, if possible, be supplemented by testing with the 
hydrometer to see that the specific gravity does not change. 
This is partly a check on its chemical constituents, any 
alteration in chemical composition generally affecting its 
specific gravity. 

Taking tests for the specific pointa, mentioned for insu- 
lating materials in the foregoing, in the order named, we 
have for paints and varnishes : 

1. Quick Drying.—This is merely a matter for trial, and 
can be done either in the open air or in a drying stove, as 
desired. 

2. Elastic Strength—This may be tested by coating a 
piece of presspahn, tin or copper (metal for preference), and 
when dry bending Баб wardi and forwards. An electrical 
test can also be made after the bending, to see if this has 
affected the insulating material. 

5. High Melting Point.—Firsat dry off the liquid com- 
ponents and then heat the residue, and see at what tem- 
perature it melte. If the drying was done in a thin layer, 
it would also be possible to note when it commenced 
to char. 

4. Affecting Copper.—Copper strips may be coated and 
examined after an interval (which is practically working 
conditions), but a quicker way is to put copper filings into 
a quantity of the varnish. They will а у show if the 
varnish will in any way affect the copper. 

5. Waterproof, еіс. — The varnish or paint could be tested 
on some plant about the works, where there is generally 
some motor or other running under adverse circumstances 
as regards oil, etc. A test might be made of a piece of 
metal left exposed to the clemente for some considerable 
time. 

6 This we will deal with later, along with 4 and 5 for 
fibres, etc. 

Tsking now fibres, papers, etc., we find 

1. Nliability.— This is, of course, purely a matter of trial. 

2. Creasing.—A good test to subject the material to is to 
make two creases crossing each other. This is likely to be 
as severe as anything short of an actual tear. 

3. Non-Hygroscopic.—This might be tested by immersin 
all samples systematically for a short time in water an 
then testing for breakdown after drying the surface. 

The tests for 4 and 5 for fibres, papers, etc., and for 6 in 
varnishes and paints, can conveniently be made in a felt- 
lined box, heated by either lamps or a resistance frame, the 
latter for preference if the higher temperatures are desired. 
lf a thermometer be fixed projecting into the box, the degired 


temperature is easily noted, and can be ted by vary- 
ing the current through the resistance. e box should 
be fitted with two terminals about 1Jin. in diameter, the 
flat surfaces having the sharp edge rounded off to prevent 
excess of pressure at these points. If one of the terminals 
be fitted with а flat spring, a fairly uniform pressure will be 
secured, as the thickness of the samples tested does not 
vary within very wide limits. Ordinary instruments would 
be n for reading current and voltage, the ammeter 
indicating at once the breakdown of any specimen under 
test. It is the systematic recording and making of these 
electrical tests that enable the designer to make the most 
of the materials at his disposal. ey also, as previously 
noted, keep the materials used up to sample, and therefore 
more reliance can be placed on the work of the various 
departments. One point remains to be emphasised in 
pressure testing, and that is that the breakdown strength 
is not proportional to thickness, especially in the case of 
fibres and such like materials which are built up in layers. 
It would appear n difficult to get rid of moisture in the 
thicker sheets, and this brings down the insulating strength. 

A very important test which should not be overlooked 
is the ана test for leakage, as some materials may 
be good against piercing and yet be bad from a ae 
point of view. Take mica-paper for instance. This, if the 
mica is well laid—that is, with all joints well lapped—will 
show well under a disruptive test, but for leakage would 
depend entirely on the mucilage or varnish with which the 
mica flakes are built up. Failing a standard galvanometer 
testing set, a rough test may be made by testing against a 
known good insulator, and noting the discharge and the 
length of surface over which it takes place. This can, of 
course, only be done when the thickness of the piece tested 
is secure against breakdown from the pressure applied to 
obtain this discharge. Every care should, of course, be 
taken to accurately gauge the thickness of material under 
test, especially at the point of breakdown. 

In conclusion, it may be said that attention to this 
question of insulation is amply repaid, and it is well to 
bear in mind that it is not well “to spoil the ship for a 
ha'porth of tar.” 


GERMAN COMPETITION. 
BY SIMPLEX. 


Out of respect to our German competitors the following 
verses are written in English as they understand it. 


Dere vos a msn from Yarmanie 

Mit glow lamps dat vos made to sell. 
His voice was voll of 'armonie 

Und he could blow his trompet well. 


He vos not moch at which to look. 

His manners were der greasy sort. 
But he could yaw like any book, 

For he der English tongue vos taught. 


He vos a piggish little man. 

His moral code vos a surprise. 
He fed himself upon a plan 

Of diet dat you would despise. 


But ach! Der sheapness fon dose lamps ! 
Die (verbal) guarantees he gave 

Of candle-powers compared mit ampe. 
Und cost of energy we'd save ! 


Ach me! sechs tousand lamps we bought ! 
Dey looked so nice und goot und new— 
Der first one caused a total short. 
Die rest —we give dem «ll to you 


Dey haf по life to talk about ; 

Und if you schwear at dem, dey break ! 
Die globes are always coming out ; 

Die plaster crumbles at a shake. 


We do not lofe das Doitcher Mann ! 
But he is now а Companie, 

Und advertises all he can 
“Support a British industry! 


414 THE ELECTRICAL ENGINEER, SEPTEMBER 16, 1904. 


THE 
ELECTRICAL . ENGINEER. 


Published every Friday 
Priee Threepenee; Post Free, Threepenee Halfpenny 


Editorial and Publishing Offices: 
189-140, SALISBURY COURT, FLEET STREET 
LONDON, E.C. 

Telephone No. 12278 Oentral. 


—ů — re 


CONTENTS. 


Notes 397 | Letters from an Old Hand to 

Eddy-Current Losses in Three- a Young One . 418 
Phase Cable Sheaths....... - 402 Junior Institution of Engineers 419 

High-Speed Electric Railway East Ham Electricity Accounts 420 


€6090000909120€000900009009120000900912009 


Experiments on the Marien- Appointments Vacant 420 
felde-Zossen Line 406 | Trade Notices and Novelties.. 421 
Comparison Between Direct- Dublin Electricity Works ... 423 
Current and Polyphase Personal ........................... 424 
Systems for‘ Eleotrio Wind- Legal Intelligenoe . 424 
ing Flag 409 | Contracts for Electrical 
On Insulation . 411] Supplies... os e os o . 425 
German Competition ....... - 415 | Traction Notes. os o oo 426 
The Wood Green Case ......... 414 | Lighting Notes .................. 427 
A Sporting Offer — 415 | Provisional Patents, 1904 .. 430 
Correspondence ................ - 416 | Companies Stock and Share 
Steam Trials on Willans ШИЙ ys 431 
Constant-Thruet Engines at Traffic Returns sos s oe so 432 
the Poplar and the Black- Supplement : 
burn Elect:icity Works ... 418 ' Questions and Answers... 41 


— — — — - ———- — ————M— А — — — 
—— æ¼]— — 


TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inwentors are informed that 
any account of their inventions submitted to us will 
receive our best consideration, 

All communications intended for the Editor should be addressed 
С. H. W. Brads, 189-140, Salisbury Court, Fleet Street, 


London, E.C. Anonymous communications will not be 
noticed, 


——— eee 
— — — 


TO ADVERTISERS. 

Advertisements should be addressed to the Publisher, 189-140 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
а series can be arranged on application. 

SITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum eharge 
of Sixpenee. 


TO SUBSCRIBERS. 

“ THE ELgorricaL ENGINEER" can be had by Order from 
any Newsagent in Toum or Country, and at the various 
Hailway Stations; or it can, if preferred, be supplied 
direct from the Office on the following terms : 


' 5 th 6 
United Kingdom... — в 3d — б. 6d — 130. 0d 
Other Places oas осо oat ове omt о е оез ба. == 10s. 6d. тет 21s. 0d. 


(Post Free, Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
С. H. W. Biaas, 189-140, Salisbury Court, Fleet 
Street, London, and be crossed “ Union Bank.” 


| from these, as can also the revenue, 


THE WOOD GREEN CASE. 


There was recently held at Wood Green a Local Govern- 
ment Board enquiry to consider an application from the 
District Council for a loan of about £43,000 for electric 
lighting purposes. There was censiderable opposition to 
the application from the North Metropolitan Electric 
Power Distribution Company, who wished to obtain a con- 
tract to supply electricity in bulk to the Council. In 
consequence of this the enquiry lasted over two days, and 
a large amount of figures were given on each side as to 
the relative financial advantages of the rival proposals. 
The engineers for the Council, Messrs. Hawtayne and 
Zeden, have been able to convince their clients that even 
during the first seven years it would be quite as cheap for 
the Council to generate current as to buy in bulk at 21d. 
per unit from the company, but apparently they have not 
convinced the inspector. The Local Government Board's 
decision as to the loan has just been received, and it opens 
up various questions. It reads as follows: I am directed 
by the Local Government Board to state that they have 
had under consideration the report made by their inspector, 
Mr. Hooper, after the enquiry held by him with reference 
to the application of the Urban District Council of Wood 
Green for sanction to borrow £43,200, since increased to 
£43,570. The Board have very carefully considered all 
information placed before them by the District Council, 
and it appears to them upon that information to be 
extremely doubtful whether the scheme, if carried out, 
would be likely to prove a financial success. The evidence 
given as to the probable demand for current was of an 
unsatisfactory character, for it was first stated that the 
demand was estimated to be equivalent to 330 consumers 
at sixty 8-o.p. lamps per house, but when it was pointed 
out and admitted by the engineer that the number of 
lamps estimated for was far too high considering the 
class of property to be supplied, the estimate of the 
demand was altered to 660 consumers at thirty 8-o.p. 
lampe per house. It does not clearly appear in what 
manner either estimate has been arrived at. The Board 
consider that the District Council before undertaking 
a scheme of the magnitude proposed should obtain more 
reliable information as to the extent to which the electric 
light is likely to be taken up. Moreover, the Board are by no 
means convinced by the evidence submitted to them that 
the District Council are acting prudently and in the beat 
interests of their district in proposing to erect a generating 
station for the supply of electricity, and they think that 
the whole question, including the methods of supply, should 
be reconsidered by the District Council.” The report 
is signed by Noel T. Kershaw, assistant secretary. 
There is no doubt that the consulting engineers were 
incorrect in their estimate of the number of consumers 
amongst whom the twenty thousand lamps estimated fer 
would be distributed. It is equally certain that the estimate 
of twenty thousand 8-c.p. lamps is an exceedingly moderate 
one for the district in question, which has a population of 
close upon forty thousand. The alteration in the number 
of consumers required before these lamp connections have 
been obtained means an increase in the first cost for house 
connections. It does not invalidate in any way, however, 
the accuracy of the estimates for revenue and expenditure, 
and only slightly increases the capital charges. We are 
exceedingly surprised to see the Local Government Board 
asking for more reliable information as to the extent to 
which electric light is likely to be taken up. The Board of 
Trade returns are surely at the disposal of all Govern- 
ment departments, and the probable lamp connections from 
а given class of population can be quite accurately estimated 
The letter reads ад 
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though а canvass throughout the district as to who would 
and who would not become consumers were desired. If 
such is the case, we should have expected the inspector, 
Mr. Hooper, to correct the erroneous opinion of the Board, 
that such a canvass is of any service whatsoever. It is an 
Englishman’s prerogative, and а freely exercised one, to 
refuse to state in writing what he will or will not do a year 
hence. Experience has shown in this country that a canvass 
is absolutely useless in ascertaining the probable support of 
а new undertaking. It is as futile as an attempt to sell 
goods which are yet to be manufactured and the character 
and fashion of which are unknown. It seems to us that 
the Local Government Board have on account of a quibble as 
to the number of consumers refused a loan which is required 
by the Wood Green Council to carry out its statutory powers 
There is, of course, the broader reason that the inspector 
may consider it more advisable for the Council to take a 
supply in bulk. This, however, raises a moot point as to 
the powers of the Local Government Board. The Wood 
Green Council has been authorised by a provisional order, 
confirmed by Act of Parliament, to supply electricity 
and to erect a generating station. It has agreed by 
a large majority of the elected representatives of the 
ratepayers to do so, and to make the station part of 
a scheme including a refuse destructor and baths. 
The sections of this scheme are to mutually assist each 
other. Thus the electrio light department is to take 
ateam from the refuse destructor, and help to pay the 
capital charges on the same. Нав, then, the Local Govern- 
ment Board the power to compel the Council to throw 
away these advantages and to take supply from a private 
company? We, if we were councillors, should renew the 
application after reconsideration and reapproval of the 
present scheme, and ask that the inspector appointed be 
supplied with some Board of Trade returns from electric 
light undertakings in similar London areas. 


А SPORTING OFFER. 

The report of Mr. Hammond presented to the Dublin 
Council is something exceptional in character, and deserves 
more than casual attention. Without entering into the 
history of the Dublin installation, it is enough to say that 
Mr. Hammond ie the consulting engineer. During the past 
twelve months he has also been the responsible manager, 
and under his management chaos has become order. Au 
immense amount of organising work has been done, and 
according to the report the outlook is decidedly good. 
Fortunately or unfortunately, according to the tempera- 
ment or politics of the individual, a good deal of rough, 
if not virulent criticism has been launched against 
the Dublin work and the consulting engineer. It 
is evident that he is quite sanguine as to the 
results in the future, and we should say, much to the 
dismay of the critics, has offered to prove his convictions 
in the most conclusive manner. This will be gathered 
from the alternative offers he has submitted to the 
Council. The criticism on this offer is, “If it would pay 
Mr. Hammond or his syndicate to work the undertaking 
from London, surely it will pay the Corporation of 
Dublin.” All other things being equal, that is the 
natural and legitimate conclusion, but in this case we 
fear that it is a little difficult to give adhesion to 
the conclusion. Efficient administration under an auto- 
crat is one thing, under the Dublin Council 
is another. Nepotism is the unknown factor which 
may play an important part in the future, unless the 
Council strictly adhere to employment of merit and ignore 
influence without merit. Fancy a consulting engineer of 
bigh repute having to explain the nationality of the 


members of the staff he employs. His aim is efficiency 
and economy, and from all points of view he would prefer 
the home-made article if it gave him what he wanted. We 
shall watch the future history of Dublin with interest. 


CORRESPONDENCE. 


Опе man’s word is no man’s word, 
Justice needs that both be heard.” 


SECTION G OF THE BRITISH ASSOCIATION. 


Sır, —The remarks in your issue of the 25th ult. on this 
years work of Section G of the British Association at 
Cambridge have only lately been seen by me. In the past, 
no one more than I have has felt the deficiencies of arrange- 
ment and want of interesting matter in our proceedings, so 
I feel myself justified in asking your readers to realise the 
improvement which has lately taken place not only in the 
subject matter, but also in its arrangement. A few years 
ago, in these respects G section was worthy of all your 
severest strictures. I do not remember if it formerly 
escaped your notice or not. 

As a member of the committee which assisted the presi- 
dent and the recorder, I may point out that the faults of 
arrangement, such as they were, were due, not to want of 
foresight, but to the traditional practice of the section in 
accepting papers up to and during the meeting itself. 
The meetings, as you аге aware, are much less formal than, 
e.g, those of engineering societies, and it has always been 
the custom to accept papers when there is a fair chance of 
finding time for them, rather than decline them in fear of 
there boing insufficient time to read and discuss them. If 
you will refer to the provisional programme published in 
your own columns before the meeting, you will notice that 
a considerable number of papers, including the whole of 
Wednesday’s programme, were accepted after the meeting 
began. This was in accordance with the practice I have 
described, and you will perceive at once the difficulty of 
introducing a number of fresh papers into an already care- 
fully constructed programme without the appearance of 
confusion. 

The elaborate papers by Mr. Campbell Swinton and Mr. 
C. H. Merz, which occupied so much of Monday morning, 
had been promised, and had been set down for that day, as 
long ago as last January. This, as well as their own 
character, you will admit, justified the hearing they 
received. As to whether other papers, through pressure 
of time, received less, we shall not differ. 

The committee of the section were anxious that papers 
contributed to the proceedings should not be lost, as has 
been too often the case, and this year for the first time it 
was suggested to all authors of papers accepted before the 
meeting that they should endeavour to arrange for the 
publication of their papers by tbe technical Press. A very 
large proportion of the papers of this year's programme 


have been already published in ezíenso, which you will 
admit is a valuable result. You have yourself published 
several. 


The section has shared in the general growth and 
development of the association. It may be that, with 
growth, some modification of habit is required, but I think 
you have overstated the case.— Yours, eto., 

C. E. WEBBER, 


[ We are pleased to publish the above letter from Major- 
General Webber, and can assure him that our strictures on 
the management of Section G at Cambridge were prompted 
by a desire to improve the usefulness of the same. Our 
view is that when papers can be distributed in proof form 
to the meeting, as six out of the seven down in the 
Monday’s programme were, it is a waste of time to read 
them in full. The discussion on Mr. Campbell Swinton’s 
valuable paper was perbaps the most interesting that day, 
and it would have been equally possible if the paper had been 
distributed and then read in abstract. The same applies to 
the paper by Méssrs.C. H. Merz and W. McLellan, which was 
very similar to one read by the same authors before the 
Institution of Electrical Engineers this year. With seven 
papers on the programme to get through and discuss in 
three hours, it does not require expert engineering know: 
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.ledge to allot to each its due proportion of the time avail- 
able. Thus, if Major-General Webber will turn to the 
rogramme of Section H for the same day, he will find the 
ollowing: Monday, Aug. 22.—10.15 a.m. punctually : 
(1) Sir Richard Temple, Bart., C.I E, ‘A Plan for a Uniform 
ientific Record of the Languages of Savages’ (30 minutes); 
(2) A. W. Howitt, ‘The Practice of Group-Marriage in 
Australian Tribes’ (20 minutes); (3) R. 8. Lepper, ‘The 
Break-up of the Matriarchate (20 minutes); (4) Edmond 
Demolins (Paris), ‘Classification Sociale,’ (20 minutes) ; 
(5) Prof. W. Ridgeway, ‘An Anthropological View of the 
Origin of Tragedy’ (30 minutes).” Thus some two hours 
were devoted to papers, leaving 45 minutes for the five 
discussions. Surely the committee and recorder of Section G, 
as engineers, are as capable of organising a three hours’ 
meeting as the anthropologists—Ep., Е. E.] 


TELEPHONY AT GLASGOW. 


Sin, —I must take issue with your statement of this con- 
troversy on p. 509 of the Electrical Engineer. My credibility 
is not in question at all. I have merely quoted various 
referenoes by Mr. Bennett to the 1897 ырго estimate 
which directly conflict with Mr. Bennett's recent statement, 
quoted in your issue of Aug. 12, to the effect that the 
estimate was prepared for the special purpose of showing 
what the then existing system ought to have cost the 
National Telephone Company. As Mr. Bennett has made 
two conflicting sets of statements regarding this estimate, 
and all I have done has been to quote some of them, the only 

rson whose credibility can be in question is Mr. Bennett. 
t is not a case of Bennett v. Webb; it is Bennett v. Bennett. 
As there are two directly conflicting sets of statements by 
the same author, the world must judge whether the weight 
= a evidence supports Jekyll or whether it supports 

e. 

The estimate is now said to have been made for the 
special purpose of showing what the then (1897) existing 
system in Glasgow ought to have cost tho National Tele- 
phone Company. Let us see what is the evidence for and 
against this statement : 

Pro.—1. That Mr. Bennett said so on cross-examination at 
Glasgow in 1897. 

2. That Mr. Salvesen said so in his closing speech. 

5. That Mr. Bennett said so at Hull in 1903. After a 
brief triangular squabble between the inspector, Mr. Robb, 
and Mr. Bennett, the inspector declined to hear the matter 
out, and gave no opinion on the point at issue. 

4. Tbat Mr. Bennett says 80 now. 

Conira.—1. The then existing system was а single-wire 
overhead system. The estimate describes a metallic-circuit 
underground system. (Vide Glasgow Blue-book.) | 

2. The estimate specified а greater length of wire, а 
larger number of junction lines, and a larger number of 
exchangesthan the existing system contained. (Vide Glasgow 
Blue-book. 

5. Mr. Bennett stated in 1896 (vide The Telephone 
Question," by А. R. Bennett, published by Biggs and Co.) 
Rs Glasgow could be telephoned in modern style for £17 
а line. 

4. The Glasgow Corporation applied for a telephone 
license for the whole area in September, 1897. (Vide Glasgow 
Blue-book.) 

5. The Glasgow Corporation sent out circulars previous 
to the enquiry inviting applications from prospective sub- 
scribers to the proposed municipal system. The circular 
said that the Corporation were advised by an experienced 
telephone engineer. (Jdem)  . 

6. Members of the Telephone Committee of the Glasgow 
Corporation, in sworn evidence, said that they contemplated 
establishing & system to serve the whole area; that they 
had detailed estimates which would be explained by the 
engineer (Mr. Bennett's evidence followed that of the town 
councillors); and that they contemplated spending £100,000 
or £120,000. (Idem.) 

7. Mr. Bennett put in an estimate entitled Estimate for 
Glasgow Municipal Exchange." (Idem.) 

8. Mr. Bennett descri the estimate in detail, showed 
and described а map illustrating the situation of the 
exchanges and the proposed cable and distribution system. 
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He spoke of the system in the future tense, said that it 
* will do” and “will be” this, that, and the other, and that 
it “will give" a superior service to the existing service. 
He showed that it contained more line plant, more 
exchanges, and more junction lines than the existing 
system, and he drew many distinctions between the pro- 
posed system, as specified by the estimate, and the existing 
system. (Idem.) 

9. Two independent expert witnesses supported Mr. 
Bennett's estinnate. (Idem.) 

10. Mr. Sinelair and Mr. Webb were both examined on 
the estimate on the basis of it being a working estimate for 
a proposed municipal system. (Idem ) 

11. The question of the cost of the existing system was 
ruled out by the commissioner, and was not discussed at all. 
(Jdem , p. 61.) 

12. The commissioner, in his report, refers to the estimate 
as having been for а Glasgow municipal system, and makes 
no reference to it being for any other purpose. (Report on 
Glasgow Enquiry, p. 17.) 

13. Mr. Bennett told the 1898 Select Committee that the 
1897 Glasgow estimate was quite correct, and that it was 
a statement of the ascertained cost of a Glasgow municipal 
system. There was nothing, he said to modify his 
Glasgow evidence, and he icol. on the estimate with perfect 
confidence of its correctness. (1898 Biue-book.) 

14. Mr. Bennett wrote to a Dublin paper, saying that 
Sheriff Jameson had not questioned the accuracy of his 
Glasgow estimate, that the 1898 committee had accepted 
it as correct, and that it was in effect correct and as 
applicable to Dublin as to Glasgow. (Freeman's Journal, 
September, 1899 ) 

15. Mr. Bennett, in his report of February, 1900, to the 
Glasgow Telephone Committee, when work on building the 
system was about to begin, said that the 1897 estimate 
remained substantially correct, and ee a complete 
copy of it as the estimate to be worked to. He recom- 
mended that an additional £20,000 be spent on spare 
plant in and near the exchanges, but gave no detailed 
estimate or specification of this extra work. (Report by 
Mr. A. R. Bennett to Glasgow Telephone Committee, 
February, 1900.) 

16. All statements put out by Mr. Bennett or by the 
Glasgow Telephone Committee relating to average capital 
cost compare the present calculated cost with the original 
estimate, or, to be strictly accurate, with the slight 
departure from the original estimate made in Mr. 
Bennett's covering report of February, 1900, in which 
he rounded out the £97,833 of the detailed estimate to an 
even £100,000. (Vide * Noteworthy Points,” Glasgow Cor- 
poration Telephone Accounts, 1904, Report by A. R. 
Bennett.) | 

Now, Sir, as you say, the public, your readers, must 
judge on which side the weight of evidence lies. In this 
Jekyll and Hyde estimate you back Hyde, and I simply 
point out that Jekyll has talked much more emphatically 
than Hyde, and more often. Whether the publie decide 
for Jekyll or for Hyde, they knock at the same door. 

I have derived no little amusement from this controversy, 
and more, perhaps, from а feature which has not been 
touched on at all than from those which have been pulled 
and pounded out of shape by your other contributors. It 
has amused me immensely to observe that writers on the 
staff of a technical journal have failed to see the absurdity 
of arguing that an estimate for one thing could seriously be 
put forward to show what something entirely different 
ought to have cost. What engineer in his senses, instructed 
to appraise an existing system, would prepare an estimate 
for a system radically different in style of construction and 
quantity of materials? I may have an unflattering opinion 
of Mr. Bennett’s attainments as a telephone engineer, but I 
give him credit for more common-sense than to imagine 
that if he were instructed to inform his employers as closely 
as he could what an oxisting system ought to have coat, 
he would retire to his office and elaborate an estimate for 
something totally different in all the essential points of 
design, construction, equipment, distribution, and general 
arrangement. 

It must be clear to the most casual reader that if the 
1897 estimate was intended to show what the then existing 
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system ought to have cost, it was not worth the price of a 
match to burn it. 

I purpose now to leave this aspect of the subject in the 
hands of your readers. I have summed up the evidence, 
and I am content to let them give the verdict. For the 
next few weeks I hope to be where the Electrical Engineer 
is never seen and the fame of Glasgow telephones has not 
penetrated. When I return I may have something to say 
on some other points in connection with the Glasgow 
system not without interest to those concerned in tele- 
phony.— Yours, eto., HERBERT LAws WEBB. 

55, Old Queen-street, Westminster, S W., 

Sept. 5, 1904. 


SIR, — Mr. Webb has now restricted thie controversy to 
а question of the consistency of Mr. Bennett. I do not 
intend to expand this question. I always think it is fairly 
easy to read inconsistencies where none are intended, but 
I exercise no stretch of the imagination in reading Mr. 
Bennett's utterances and actions as perfectly consistent 
throughout. It was on Oct. 2, 1897, that Mr. Bennett was 
examined. It was on Oct. 4, 1897, that Mr. Bennett 
explained, in his answer to question 5,359, what he meant 
regarding this much-debated estimate. Thus it is perfectly 
clear that if Mr. Bennett says now what he said then, his 
statements cannot be termed inconsistent. As I read it, 
Mr. Bennett does say now what he has said all along and 
what he said then. em mo once more quote Mr. Bennett's 
reply to the said question: “І think I made it clear in my 
evidence in chief that the estimate which I have prepared 
was designedly founded on а similar number of subscribers 
as exists at present in Glasgow, for the specific purpose of 
ascertaining the approximate cost of such a system as exists here. 
(The italics are mine.) That was the object, and it was 
never proposed that in the event of the scheme being given 
effect to the lines should be laid for such a small number of 
subscribers as 5,000 or 6,000.” 

From this it will be seen that the estimate was then 
said as is now said to be: ‘For the specific purpose of 
ascertaining the approximate cost of such a system as 
exists here.” What other interpretation can anyone put 
upon these words of Mr. Bennett than the one I have put! 
I do not mind telling Mr. Webb that if I read Mr. Bennett's 
evidence as given on p. 103 of the telephone enquiry 
minutes, and also on other pages, without his explanation 
on p. 113, and especially his answers 5,359 and 5,360, I 
should perhaps be inclined towards Mr. Webb's view to 
admit some inconsistency, and possibly an attempt in some 
of Mr. Bennett's subsequent remarks to read something 
into his evidence. But I cannot see how Mr. Webb or 
anyone else can get over the explanation given in these 
replies, which are proof positive, without the slightest 
shadow of evasiveness, of what Mr. Bennett's evidence 
was intended to mean at tho time it was given, and make 
quite clear the answers 5,041, 5,042, 5,043, 5,044, 5,045, 
5,046, 5,047, ete. 

It is perfectly evident from the answers at the enquiry 
that Mr. Bennett never intended to put forward this 
estimate as an estimate for a scheme he would suggest, 
and that it had not, and has not, the remotest connection 
with the scheme he carried out; hence tho oft-repeated 
comparisons cost of work” with cost as shown by this 
estimate are wholly misleading. After this controversy, 
and а further careful reading of the evidence if the com- 
parisons are persisted in, I shall say, and say much more 
emphatically than will be good for the repute of those who 
persist in the comparison, that the comparison is not from 
ignorance of the truth, not from misinterpretation, but 
по a wilful desire to foist a lying tale upon an ignorant 
public. 

I am sorry, Sir, that I find it necessary, in sootching 
this mistake, to consider shortly the “contra” items of 
Mr. Webb's letter. 

1. Mr. Bennett never said, never suggested his estimate 
was for an identical system to the then existing system." 
He took an equivalent in instruments, but connected them 
up іп a better way, giving a benefit to the cost of the 
existing system. As I read it, his evidence was to the 
effect ; " Here is what you have now got in Glasgow. I 


can give you the same result—aye, a better result for 
£97,853. 38. 8d. My estimate to obtain this result is 
practical, and here are reputable firms to carry it out if 
asked to do so, во that there cannot be much mistake in 
the figures. It will work, work well, better than the exist- 
ing system, that I maintain.“ What was this evidence 
for? I don't know, but I can give a pretty shrewd guess. 
Not "identical," please, Mr. Webb, but equivalent.“ Thus 
Contra No. 1 goes. 

2. Contra No. 2 goes as No. 1. Mr. Bennett's evidence 
is to tbe effect, not only equivalent, but better; hence more 
of the things mentioned. : 

5. In the paper quoted Mr. Bennett was discussing 
Continental experience, and upon that founded an argu- 
ment as to what the cost should be at such places as 
Glasgow, Liverpool, and Manchester. Nothing to do with 
estimate 1897. So Contra 3 goes. 

Contras 4 and 5. Nothing to do with the matter. 

Contra 6, again to effect : Yes, if wo want an equivalent, 
there is the estimate and the cost. Mr. Jameson’s report 
explains this, and proves that my contention is the true one. 
I have quoted his remarks (p. 308, Aug. 26). 

Contras 7, 8, 9, 10, 11, 12, and 13 are merely incidental 
to an examination on the practicality of the equivalent esti- 
mate. How on earth could an examination take place, 
except to assume that the estimate might be put to practical 
use? Sinclair and Webb would argue the scheme must be 
a failure. Bennett and his side would maintain the m 
All these go because Bennett merely said, Here's а work- 
able scheme for an equivalent, or something better, if that’s 
all you want ; but it is not my scheme." 

Contra 14. 'The accuracy has not been questioned yet, 
only its accuracy when applied to something else. 

Contra 15. Bennett has explained again and again that 
while he holds to the accuracy of his estimate at the enquiry, 
when Glasgow really made a start it wanted something 
different. I cannot give the date when Glasgow decided to 
have a completed and far different scheme to the mere 
equivalent, probably after the report mentioned. 

Contra 16. Very probably. Mr. Bennett has his fads, 
one of which is around £20. He may be right, or he may be 
wrong, but that has nothing to do with what the estimate at 
the enquiry was intended to be. | 

Thank goodness, Mr. Webb's amusement is nothing to 
that he causes in telephonic circles. He fails to see that 
he is the culprit who perpetrates the absurdity. He com- 

es an estimate for one thing with the cost of another, 
and damnifies Bennett accordingly. He fails to distinguish 
between a similar or an equivalent, and interprets these 
words as identical. He won't even have approximate, or 
allow that such а system means aught but an identical 
system, though the enquiry shows conclusively that 
Bennett estimated to arrive at the same ends by modified 
means. 

I have done. I am quite willing to leave the conclusion 
in the hands of the reader.—W. O. T. 


ERRATA. 


Sir,—Allow me to call attention to two mistakes which 
occurred in my answer to E. S. C.'s" question re dynamo 
test. Page 55, line 9, should read : 


S? 
ax (2 1) 
d | dt 
The twelfth line and following on the same page should 
9 ‘ 
run: * I (=) is a constant value for any particular 


= etc. 


machine. The expression п ES represents the subnormal 


of the n/t curve. — Yours, eto., К. E. C. ІнкЕ. 


WIRE STRIPPING. 


SiR,—Can you or any of your readers inform me, through 
the oolumns of your paper, of a tool which will remove a 
small portion of the cotton covering on electrical wires and 
at the same time clean the exposed wire preparatory to 


418 THE ELECTRICAL ENGINEER, SEPTEMBER 16, 1904. 


soldering it to a metal connection? I am employed ina 
large electrical engineers’ works, and am anxious to find out 
а quicker way of cleaning wires than by using a knife to 


scrape off the cotton and then a small piece of emery cloth 


to brighten the exposed surface. A tool or power-driven 
appliance to do this work would save much time if it were 
used to clean the ends of armature coil sections during the 
operation of coupling the same to the commutator.— Yours, 
eto., OwEN L ILBERT. 
285, Mildmay-road, Chelmsford, Sept. 14, 1904. 


LETTERS FROM AN OLD HAND TO A YOUNG ONE. 


VII.—- ON Gorna TEACHING. 

My Dear YOUNG ’UN.—Your last letter betrays the 
influence which I have been trying to warn you against— 
perhaps the only bad effect of College life—the aversion to 
“roughing it.” In your case the temptation has presented 
itself in a very.alluring form. You have shown yourself 
remarkably clever at book work (I had no idea you had it 
in you). Your Professor is very pleased with you, and has 
offered you a job as junior demonstrator with opportunity 
for research. Oughtn’t you to take it, and go in for a 
scientific career? 

Now, before answering you directly, it is necessary to, 
say that if some fellows didn’t accept such offers there 
would be fewer technological teachers. Particularly at 
present there is a demand for men of your type to bridge 
the gap between primary education and the University 
College standard. If this is the work that is going to make 
you satisfied with yourself throughout life, you had better 
close with the offer. Only you should know what you are 
going for. 

Firstly, your capabilities will be limited. You will have 
no adequate means of expressing your ideas in practical 
form. You will be unable to use your hands; you will 
have no knowledge of practical considerations of economy 
in machine processes. You will, therefore, be dependent 
on someone else to bring your ideas to fruition. And 
experience shows that the money goes to tho man who 
does, rather than to the man who thinks about doing it. 
Plenty of machinists make a fat little living out of putting 
seraps of iron and gunmetal together to the instruction of 
some inventive genius who can't use his hands. Usually 
the machinist buys some houses and lives on the rents. 
The inventor gets а jerry tailor to turn his year-before-last 
coat outside in—because he likes the pattern so much, 
you understand, not because it was getting greeu aud 


easy. 

* Secondly; you will be poor. Teaching ought to be paid 
well, but it isn’t. I knew a poor beggar who was a D.Sc, 
a Ph.D., and various other letters of the alphabet—a man 
who had discovered six or seven organic compounds with 
names as long as the faces of the chaps who tried to read 
them ; a savant who wrote learned articles in the sciontific 
papers at about 14d. a line. Well, that man started teach- 
ing at a University College at £100 a year, and in the course 
of five years he had reached £150! And he had learnt to 
do without talking about the glorious mission of educating 
The Young. He knew The Young, and cursed them with all 
the curses he had learnt at Cambridge and Leipsic. He 
was careful to point out, when any bold man interrogated 
him as to why he continued to live, that what he was 
really hanging around for was a Professorship. A Professor 
gets anything from £250 to £1,000 a year, and becomes so 
absorbed in administrative duties that he relegates most of 
the teaching to his lecturers (at £150). Now, this man 
had worked out a calculation, and had found that his 
chance of becoming a Professor was 0`006 in a hundred. 
The last time I heard of him he was getting discouraged, 
and was trying to save enough money to go to Monte Carlo 
and either break the bank or shoot himself. 

In the third place, colleges are getting more exacting in 
their requirements as time goes on. Here are some extracts 
from the specification of a lectureship in electrical engineer- 
ing according to modern standards. The lecturer would 
receive £200 a year, which is a large-sized plum in teaching. 
Consequently half the teachers in the kingdom would rush 
at it. 


working conditions. 


" . . He will be required to teach in the electrical 
engineering classes . . . and perform such other duties 
as may be assigned from time to time in connection with 
the work of the department.” That is, to rig up apparatus 
for popular lectures—possibly give one himself gratis if he 
is big enough; also to enrol studente, give free consultative 
Opinions to research students, and во on. 

" , . . The standard of teaching must be equal to 
that of a University College.” Engineering calculus, a hash 
of the latest articles in the English, German, and French , 
technical papers, and second-hand dynamo сава 

ITE" Candidates should possess workshop expe- 
rience, and should have received a sound scientific and 
laboratory training of at least three years in some inatitu- 
tion of University rank. Previous teaching experience is 
essential." So if you went demonstrating now, without 
getting some workshop praetice, you would be barred from 
this plum of £200. 

* Research will be encouraged, and reasonable facilities 
will be given for it. No outside work may be taken 
without the permission of the principal The work will 
be partly evening class work and partly daywork. The 
engagement will be terminable by one month's notice on 
either side, to expire at any time." 

My dear fellow, you can do better than this in practice. 
Even if you don't like dirty work, you can get into an 
engineering office and play about with drawings and 
schedules to your heart's content. Remember that although 
a million people a montH can pass a given railway signal 
box without overcrowding the trains, there is only room 
for one signalman in the box. If you are a teacher, you 
will only act as the signalman for the surge of engineers 
that will pass you by. And it is only so long as the surge 
continues that your position will be of any value.—Yours, 

Тнк OLD UN. 


STEAM TRIALS ON WILLANS CONSTANT-THRUST 
ENGINES AT THE POPLAR AND THE BLACK- 
BURN ELECTRICITY WORKS. 

On April 6 steam trials were made at the Poplar elec- 
tricity works, where Mr. P. N. Hooper is the chief electrical 
engineer, on one of the 500-kw. Willans engines recently 
installed, with a view of ascertaining the commercial 
efficiency of the Willans-Mather and Platt steam sets under 
The trials were carried out under the 
supervision of Mr. Hooper by representatives of Messrs. 
Willans and Robinson and Messrs. Mather and Platt, and 
are of considerable interest at the present time, as showing 
the results obtainable with this type of engine under work: 
ing conditions with only a moderate amount of superheat 
and with a comparatively poor vacuum. It will be noticed 
in Table A that at full load with a vacuum of 265in. in 
the engine, and with 25deg. of superheat only, a total steam 
consumption of 186410. per kilowatt. was obtained on 
one trial and 19 52lb. of steam per kilowatt on a second 
trial. This means that the mean of the two trials was 
about 191b. of steam per kilowatt, or about 1141. of steam 
per indicated horse-power. It will be conceded that these 
results are very good considering the conditions. It is 
unnecessary to emphasise the fact that with higher degrees 
of superheat the steam consumption would have been con- 
siderably lower, as this engine benefits to an abnormal 
extent by the addition of superheated steam. The exhaust 
steam from the engines was collected and condensed in а 
tank mounted on & weighbridge, which was measured at 
definite periods. The electrical instruments recording the 
output of the dynamo were of the Western standard type, 
and were calibrated by an independent authority after the 
tests. The results in the tables herewith are corrected to 
allow for an error in the instruments, which were found on 
calibration to be reading rather high. 

On May 14, 1904, similar tests were carried out at the 
Blackburn Corporation olectricity worke, where Mr. A. 8. 
Giles is the chief electrical engineer. The tests were made 
with a view of ascertaining the commercial efficiency of the 
750-kw. Willans steam dynamos recently installed in con- 
junction with Dick, Kerr, and Co.’s 10-pole continuous 
machine, giving an output of approximately 1,600 amperes 
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engineering works of the Gutehoffnungshutte. Two 
divisions were formed for visiting them, one proceeding to 
the blast furnaces, steelworks, rolling mills, etc., the other 
to the steel, iron, and metal foundries, engine and bridge 
works, etc. There appeared to be plenty of work under 
execution, and an extensive addition to the rolling mill 
was in course of building. After being entertained to 
luncheon in the works’ clubhouse, the members went on to 
the Benrather Crane Works, which is one of the largest of 
its kind in Europe and has attained such a well-merited 
reputation for the excellence of its products. Both steam 
and electricity are employed as motive power. The 
methods of testing the various parts, systems of erection, 
апа other details were 9 explained to the visitors. 

On leaving Düsseldorf the party made for Elberfeld for 
the purpose of seeing the Langen Monorail Suspended 
Electrie Railway, which presents so many novel points of 
engineering interest. In this system the carriages are hung 
and travel from an overhead rail, which may be fixed at any 
level above ground, or may be carried along the roof of a 
brick шо or iron tube. Another example occurs at 
Loschwitz, near Dresden. The Elberfeld line has a length 
of 8} miles, and has been in operation since March, 1901. 
It now carries about 10 million passengers per annum. 


at 500 volts when running at a speed of 180 revolutions 
per minute. The trial under consideration at the present 
time was made on engine 3,416 by represeutatives of 
Messrs. Willans and Robinson and Messrs. Dick, Kerr, 
and Co., under the direct supervision of Mr. Giles. The 
steam consumption results, which are given in Table B, are 
the mean results of three separate trials, which, considering 
the poor vacuum prevailing—viz., 22in.—and the moderate 
degree of superheat — viz, 112deg. F.— the results 
obtained—viz, 18 34lb, per kilowatt, say 11':05lb. per 
indicated horse-power—are distinctly good. The steam 
consumption was obtained by measuring the water into 
the boilers, the tank used, which belonged to the station, 
being calibrated before the trial against a properly cali- 
brated tank. The instruments were of the Western type, 
calibrated against standards before and after the trial. At 
the present time engineers are chiefly interesting them- 
selves to a considerable extent in results which are being 
promised with steam-turbines, and consequently the two 
results given will be of interest as showing what is possible 
with reciprocating engines, even in the smaller sizes. 
TABLE A.—Poplar Trials. 


| 
— Steam — Temp. Degree 


— Output — f . . 2 
pressure in in | of |Z g Ы = g el Under the guidance of tho 5 a complete inspection 
— gi Diam mper $7 а So, E m |= [of the line was made, including car-sheds, power-house 
Boiler.| chest. de g. F deg. F ju. „ | (current is supplied from the municipal works), stations, etc. 
JJ) MN NE S In the afternoon tho members arrived at Hanover, 


where on the next day the first visit was to Messrs. 
Korting Bros. works, erected in the year 1871, and now 
giving employment to 2,500 hands. The chief products are 
gas-engines, appliances for steam users and manufacturers, 
pumps, boilers for steam and water heating, radiators, eto. 
Some special experiments with Korting injectors, steam-jet 


95 | 260-5/825-8/672-6| 501 
95 | 266 6532512 | 581 
96 272 8708 252 


Full load. 150 | 165 398 26:1 
# bod. 150 | 135 408 51 
2 load. 150 | 88 j 402 | 72 


—-— Full load. —— à load. 1 load. 
let trial. 2nd trial. 
Guaranteed Obtained Obtained Obtained Obtained 


— Pune Ibs, i". abe. m i. elevators, condensers, blowers, pulsators, etc., were carried 
ater Per . I 14% c0 MES „ ICL 12. | out. The Korting ejector condenser is well known in 
„ Ra... . A . 195 i6 32.55 England, over 50 electric light and power stations being 


fitted with it. An interesting application of the spray 
nozzle was illustrated as 16 would be employed in cooling 
condenser water. It was also applicable to laying dust in 
colliery workings, purifying air of public buildings, damp- 
ing tobacco, eto, cleaning blast and producer gases. Some 


TABLE B.—Blackburn Trials, 


Lbs. * | Degrees | 
steam of steam in of — Water per — 
e deg. F. аб | auper- Vacuum | Mean| ^ i B 


im | Boiler | Stop. heat in (inches) kw. I. g p. x. H. P. Kw, | i i 

; powerful gas-engines were seen in the erecting shop, both 
калайы cipi enh deg. di ihe | of the Otto and the Clerk cycle. The former are built up 
179% | 379 | 491 | 112 | 22 775·2 11:05; 1277 18:5 | to 200 h. p. in one cylinder and the latter single-acting up 


to 300 h.p., or double-acting up to 1,500 h.p. in one cylinder. 
The largest installation (40,000 h.p.) of the Korting double- 
acting Clerk cycle engine is at the Lackawanna Steelworks. 
The importance of the heating engineering department of 
Messrs. Korting may be gathered from the fact that 
annually 5,500 tons of castings, 1,500 tons of wrought-iron 
tubes, and 33,000 valves are made use of. Hospitable 
entertainment followed the visit, and the Hanover Engine 
Works were then inspected. These were founded in 
1835, and have developed to such an extent that 
about 2,000 workmen are now employed. The manu- 
facture of locomotives forms the principal work carried 
on, that department having been started in 1846. The 
total output to date has been close on 4,300, and 40 
engines can be fitted up simultaneously. The electric 
central station, with engines of 1,500 i. h. p., attracted 
special attention, and various processes with heavy tools, 
eto, were arranged to be going on during the members’ 
tour of the works. The toast of the Hannoversche 
Maschineban” having been observed on leaving, the 
members then made their way to the Westinghouse Brake 
Company’s works, the construction and operation of the 
brake being fully explained with the aid of an experit 
mental apparatus such as is installed at the London depot, 
King’s Cross. The Hanover Gasworks were then entered 
so that the Paris electro-turbine gas retort charging machine 
might be seen at work. The rapidity of its action was 
most striking, but as the machine has only just been intro- 
duced, it is not possible to give definite results of its work- 
ing at Hanover for any length of time. In carriages which 
were kindly provided by Mr. L. Korting, the engineer of 
the works, and who, by the way, is president of the 
German Association of Gas and Water Engineers this 
year, the members then had a most enjoyable drive 
to Herrenhausen ; the fountain display, a notable feature 


JUNIOR INSTITUTION OF ENGINEERS. 


Summer Meeting in Germany. 

Perhaps the decision that Germany should be the location 
of the present summer meeting of this vigorous and useful 
society may have been regarded by some of its many 
friends as of too ambitious a character, but the great success 
of the gathering has justified in a most ample manner the 
council's selection of the rendezvous. They had, no doubt, 
counted upon a warm welcome from the German engineers. 
It was unmistakably so, the members being received with 
the greatest kindness throughout the extensive tour, which 
included Düsseldorf, Oberhausen, Benrath, Elberfeld, 
Hanover, Berlin Mariendorf, Charlottenburg, Leipsic, 
Frankfort-on-Maine, Hanau, Homburg, and the Rhine. 

The proceedings opened on Aug. 13, when, in the 
evening, at the fine municipal concert hall at Diisseldorf, 
the civic authorities tendered greetings on the institution’s 
first entrance to the Fatherland. Associated in the 
ceremony as hosts were the Institution of German Iron. 
founders, the Lower Rhine District Association of German 
Engineers, and the Düsseldorf Institution of Architects and 
Engineers. Mr. Samuel Cutler, jun., M.I.M.E, the Junior 
Engineers’ genial chairman on this occasion and at other 
times, gave fluent utterance in the Teutonic tongue to the 
institution's acknowledgements, as did also Mr. F. R. 
Durham, A. M. IE. E., of Frankfort-on-Maine, the inde- 
eee hon. secretary of the meeting. 

e following day was spent in an inspection of the 
Düsseldorf Exhibition, under the guidance of Mr. Emile 
Hess, its engineering features, of course, receiving special 

attention. "Next morning an early train was taken for 
Oberhausen, where are situated the great iron, steel, and 
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of the beautiful grounds, was seen. Mr. Korting also 

acted as cicerone to the members on the following morning, 

when the zoological gardens, provincial museum, and other 
laces were visited. In the afternoon came the journey to 
erlin, which was reached at about seven o'clock. 

Friday morning was occupied by a most interesting visit 
to the Berlin electric overhead and underground railway 
and to the works of Messrs. Siemens and  Halske. 
Assembling at the Potedamer Platz Station of the railway, 
the party were met by the engineers and taken by train to 
the terminus of the line, Warschauer Brucke. The car 
depót and workshops were shown, and after proceeding by 
rail from Schleischer Thor to Mockern Brucke, the members 
walked over the bridge to the power station of the railway. 
The plant here consists of three Borsig engines of 1,200 h.p. 
maximum, aud an engine of 1,800 h.p. by the Gorlitzer 
Maschinenfabrik. The dynamos are directly coupled to the 
engines, and are shunt generators for 800 kw. at 750 volte, 
constructed by Siemens and Halske. After going through 
the janction triangle, the party took train again to the 
terminus of the line and at the Students’ Union Club at 
Charlottenburg were entertained to luncheon by Messrs. 
Siemens and Halske, their works being visited in the after- 
noon. In the large machine shop of the works the preparation 
and mounting of the various parts of dynamos, motors, 
etc., was seen. Other shops were occupied with resistances, 
starting and regulating resistances, apparatus for lifts, and 
accessories for lifts and cranes, switchboards and switches, 
high-current apparatus, switches, cut-outs, and line articles, 
The manufacture of arc lamps was also shown, and in the 
testing-room a highly interesting collection of different 
types of lamps were seen ruuning. The institution's 
summer dinner was successfully held in the evening at 
the Central Hotel, Berlin, the opportunity being taken for 
presenting to Mr. Durham a leather writing case suitably 
inscribed in expression of the members’ appreciation of his 
valuable services as hon. secretary. 

On the following day the Mariendorf gasworks of the 
Imperial Continental Gas Association were visited in the 
morning, and the Royal Technical High School at 
Charlowenburg in the afternoon. The gasworks are of 
the most modern description, and afforded the members an 
excellent example of the latest practice in that class of 
work, having been completed as recently as the autumn of 
1901. Special features consist of the coal-handling plant, 
inclined retorts, coke-conveying machinery, naphthaline 
washer, cyanogen washer, overhead loading station for the 
tar, ammoniacal liquor, etc. A new holder was seen in 
course of erection by the Berlin Anhaltische Company. 
The whole of the side sheets are to be riveted by pneu- 
matic riveters, air-compressing plant having been put down 
for the purpose. At the Charlottenburg School, where, 
unfortunately, there were no technical guides to show the 
members round, perhaps the most striking feature was the 
large laboratory containing representative gas, oil, and 
steam engines of every type, aggregating over. 800 h. p., 
with corresponding boiler power, by means of which the 
students could test under actual working conditions every 
kind of motive-power plant. This visit concluded the 
programme of the first week. 

On Monday afternoon, Aug. 22, the party left Berlin 
for Leipsic, remaining there till Wednesday, when they 
went on to Frankfort-on-Maine. On the invitation and 
under the guidance of Mr. W. H. Lindley, M. I. C. E., an 


English engineer who has achieved great distinction on the 


Continent, the water and electricity works at Frankfort 
and the sewage works at Hanau, all of which were designed 
and carried out by him, were inspected. The arrangements 
made for these visits were most excellent, and might well 
be followed in this country. Previous to the members 
going over each works Mr. Lindley, with the aid of 
diagrams and drawings, gave а general description in the 
form of a short lecture. Members were thus in possession 
of the general characteristics of the undertaking, and in a 
much better position for seeking any special information 
having reference to their own branch of work. A fact 
which may not generally be known, which was elicited in 
the course of the visit, is that to Mr. Lindley is really 
due the introduction into Germany of the Parsons steam- 
turbine of large power. 


An excursion to Homburg took place on Friday after- 
оооп, when the director of the baths conducted the members 
over the old and new buildings, where baths of every 
description are obtainable. The eight mineral springs were 
also seen, and the pumping plant for raising the water for use 
in the bathe. On the historic Kurhaus terrace dinner was 
served in the evening, followed later by the fireworks of the 
annual cummer festival. It was a delightful experience 
altogether. The next day the members travelled by train 
from Frankfort to Biebrich to join the Rhine express 
steamer for the trip to Bonn, and thence by train to 
Cologne, and so on to Flushing and England. It should 
be mentioned that two extra visits occurred, one at Berlin 
to Mr. W. Pittler's experimental works and the other to 
Messrs. Pittler's lathe works at Leipsic. 


EAST HAM ELECTRICITY ACCOUNTS. 


From the recently published accounte of the Urban 
District Council’s electricity works herewith are given 
abstracts of the revenue account and balance sheet for 
the year ended March 21, 1904, also а statement, of elec- 
tricity generated, sold, etc. The capital expenditure to 
date amounted to £97,154. 


. 


; s. d. 
Generation of electricity. . enean nnn . 7,458 7 0 
Distribution of electricity ................ . . — 550 9 7 
Public lamps... . . C 984 18 7 
Incandescent lamps for artisans’ dwellinge .. e.s 7 3 65 
Management. . . . . „eee eee eee eee eee 611 9 10 
Rates, taxes, and insur ane . — 388 7 3 
Bad debts . = // MH E TENE — 121 3 7 
Gross profit, carried to net revenue account ............... 8,583 7 0 

£18,485 6 3 

Cr. Income. £ s.d. 
Sale of current. e e 2 sess . 18,249 12 5 
Miscellaneous receipts........... ......... 3 — 335 15 10 

£18,485 6 3 
BALANCE-SHEET. 

Dr. Liabilities. £ ad. 
Mortgages . . . e e — 105,296 5 6 
Snndry oredi tors . . errem 1,295 12 9 
Loans repaid out of revenue, depreciation, etc. ............ 6,650 16 6 
Revenue acoount — balance ee eem enero 908 12 10 
Oash due to bankerrr eee . 4 06. 4,069 18 9 

£116,221 6 4 

Or. Assets. £ s. d. 
Capital outlay z... . . . . . . . 97,153 19 11 
Cash in bankers’ hand. 2 enn 9,406 15 11 
Sundry debtorss 2 2 . 5,518 7 0 
Insurance premium paid in advance.. oeo “ 40 0 0 
Stores on Hand.. oco reet hen ha ream i odriin . 4,505 5 6 
Petty cash in hands of electrical engineer sus — 5 0 0 

£116,221 6 4 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. U.... . . 1, 988, 558 
Private supply. . 467,210 
Quantity sold; Public lighting. soseer = 396,257} 1,774,165 
ILraction n аныз m ‚696 
Quantity used on work 4 . 69,717 
Quantity unaccounted for. . o me oan oas o me $ os $ T 144,675 
Total maximum supply demanded (kilowatts) ............ = 880 


Number of public lamps: 171 arcs and 149 32-c.p. incandescents, 


APPOINTMENTS VACANT. 


Chief Assistant Engineer, Heston and Isleworth Urban District 
Council, £130 per annum, Sept. 24. See advertisement. 

Clerk, Heston and Isleworth Urban District Oouncil, £100 per 
annum, Sept. 24, 

Various.—Meter Fixer and Motor Inspector, £8 per week; two 
Switchboard Attendants, £1. 10s. per week; Fitter and Engine 
Driver, £2 per week; Assistant Engine Driver, £1. 10s. per week; 
two Stokers, 7d. per hour; Arc Lamp Attendant, £1. 10s. per week ; 
Assistant to above, 15s. per week. Heston and Isleworth Urban 
District Council, Sept. 24. See advertisement. 


Draughtsman, Manchester district. See advertisement. 


Estimating Assistant, North Country Oable Works. See 
advortisement. І 
Electrical Assistant, Canterbury. Wages, 253. 


per week. 
Applications to Engineer, Electricity Works, by 16th inst. | 
Chief Engineer and Manager, Southwark. 


THE ELECTRICAL ENGINEER, SEPTEMBER 16, 1904. 421 


TRADE NOTICES AND NOVELTIES. 


Wirt Rheostats. 


Of the divers types of dynamo field and other rheostats now 
on the market, that bearing the name Wirt ” ranke high for 
ingenuity of design and reliability in working. It is one of the 
many useful devices for which we are, in the first place, indebted 
to American inventive genius. Referring to the first of the 
accompanying illustrations, it will be seer that the resistance 
material is employed in the form of a continuous ribbon, wound 
without break or joint into the desired number of steps. This 
ribbon is tapered in such я manner as to give the proper ampere 
capacity at each point, while still maintaining the contianity. 
whereby the necessity of introducing a twisted or soldered joint 


material always runs comparatively cool, a condition which 
best fortifies it against injury in case of an accidental overload. 
Besides, the method of distributing the heat by tapering the 
resistance and grading the steps enables each plate to work at 
its maximum efficiency, and therefore permits a heavier load for 
the size of the plate than is possible under any other condition. 
The graded commutator bars, extended radially, are e 

at the inner end for contact with the switch. They are trued 
up at this end by mean of a centre porcelain disc, which ensures 
a smooth commutator for the switch to pass over. The switch 
itself, of spring phosphor bronze, makes connection with the 
centre ring and the commutator section upon which it is placed. 
This avoids passing current through the bearings. Fig. 2 
berewith will serve as an sid to the above description, 
and at the same time speak fur the compactness of the 


id. 1. —Parts of Wirt" Field Rheostat, showing Arra-gement of Resistance-Ribbon and Commutator Bars. 


at every step where it is desired to change the size of the ribbon 
or resistance wire is entirely obviated. The resistance coils 
make direct contact with the commutator bars, the area of such 
contact being very great and absolutely positive. More- 
over, the commutator bars are graded so that each bar 
has an area of contact with its corresponding coil, vary- 


Fic, 2. —'* Wirt" Field Rheostat. C, Switch Blade; D, Centre Contact, in 
one piece and rivetted to binding post К; F and G, Mica Insulation ; 
J, Case Plate; Н, Resistance Ribbon; L, Porcelain Block: №, Rim-Band. 


ing in proportion to the current to be carried. Mica 
is used exclusively as insulation. The resistance coils, with 
their accompanying commutator bars and mica discs, are placed 
between two metal plates, the back one of pressed steel, the 
front one of cast iron. These plates are held firmly together by 
means of a steel rim-band. Thus the resistance ribbon lies flat 
against the radiating plates, the only intervening substance 
being a thin sheet of insulating mica. This construction permits 
the heat to be most readily conducted to the external surface, 
and thence dissipated. The result is that the resistance 


complete apparatus. Apart from field rheostats, the same 
principle has been applied with equal success for theatre dimmers, 
speed controllers, etc. It remains to add, in conclusion, that 
Messrs. J. Defries and Sons, Limited, 146 and 147, Hounds- 
ditch, London, E. O., are the sole licensees and makers of the 
apparatus in this country. 


The Ondograph. 


We are indehted to the British Thomson-Houston Company, 
Limited, Rugby, for the folldwing description of a new recording 
instrument which they are introducing, called the ondograph. 
This instrument has been designed for service in the study of 
alternating-current phenomena, and will register waves direotly 
upon a sheet of paper within the space of half a minute. In 
principle the instrument is based, to а large extent, upon the 
well-known Joubert method of plottiog alternating-current 
waves by means of a momentary contact obtained by a revolving 
commutator. A clear idea of the principle on which the ondo- 
graph works will be gained from a study of the accompanying 
illustrations, Figs. 1 and 2. A synchronous motor of the 
alternating-current type is operated from a source of current the 


—— 4 7 


Fic, 1.—The Ondograph. 


wave of which it is desired to take. The motor is provided with 
gearing which operates a revolving commutator, the speed of 
which is so regulated that while the motor makes a certain 
number of revolutions the commutator makes a like number 
increased or diminished by unity. The motor in this case 
makes 1,000 revolutions while the commutator makes 999, thus 
causing the instrument to indicate a complete wave at every 
1,000 revolutions. The commutator is used for the purpose of 
making automatic connections with the condenser and the 
galvanometer. It consists of an ebonite cylinder carrying a 
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brass tube cut out in the form shown in Fig. 5, and has three 
brushes bearing against it. The brushes are connected with 
the condenser, C, and a gaivanometer, I, while at A are the 
main terminals of the circuit whose wave із to be taken. M is 
the metallic part of the commutator. As the commutator revolves 
the condenser is first put on the main circuit for an instant, 
then the condenser terminals are connected for a like period 
with the galvanometer, and the latter thus receives the dis- 
charges of the condenser and indicates the voltage at which 
the condenser hss been charged. As this voltage increases and 
diminishes throughout the 1,000 revolutions, the galvanometer 
needle swings slowly back and forth and shows the voltage 
variations corresponding with a complete cycle. By changing 
the capacity of the condenser the sensitiveness of the indicator 


Fig. 2.— Plan of Ondograph. 


can be regulated. In Fig. 2, G G' represents the terminals of 
the motor, which also receives the current of the main circuit, 
aid works at 110 volts, the latter being obtained, if necessary, 
b a regulating transformer. The terminals, Н H', are con- 
` goted to the condenser, с c', through a resistance which is 
ufficient to avoid sparks at the charging brushes. II’ are the 
terminals of the main circuit which receives the voltage, U, to 
be taken. The synchronous motor makes a number of revolu- 
tions per mlaute which correspond to one-half of the frequency 
of the main circuit. At D is the commutator with its three 
brushes, d d' d'. The indicating instrument for voltage or 
current wave is a galvanometer with a permanent magnet and 
reotangular current coil of fine wire mounted between the 
poles. The movable part, E, receives the discharges of the 
condenser in rapid succession, and turns slowly from one side 
to the other, passing through the zero position. The movable 
part operates a long needle which carries а pen, F, which 
swings to and fro, tracing the curve upon a revolving cylinder. 
The needle is not mounted directly upon the coil of the galvano- 
meter, but, in order to use as long а needleas possible, and thus 
make it move nearly in a straight line, it has its pivot fixed oon- 
siderably in the rear, while the coil has a short arm which works 
the needle by a projection passing in a slot. The record is 
made upon a sheet of paper which is rolled upon the revolving 


Fic. 3—Detatls of Commutator of Ondograph. 


cylinder. The cylinder is operated by the synchronous motor, 
by gearing, at à speed which makes it reglster three complete 
waves upon its circumference. The ondograph is the first 
instrument by which watt curves can be registered directly. 
For this purpose the permanent magnet form is replaced by 


a wattmeter carrying a set of fixed coils, which act upon a 
swinging armature of fine-wire coil. The current traverses the 
fixed coils continuously, while the movable coil is placed in the 
voltage circuit. The regulation is carried out by an ohmic 
resistance, which is placed in the circuit of the movable coils, 
The Thomson meter is found to be the most satisfactory form 
of wattmeter for this purpose. Two spiral springs for carrying 
the current are attached to the armature shaft, and therefore no 
brushes are used. The main current passesthrough the fixed coils, 
and the movable coil is actuated once every period for a short time 
with the voltage circuit. For use with the wattmeter therevolving 
commutator is reduced to a simple strip placed along the ebonite 
cylinder, which closes the circuit through the movable coils 
once every revolution. Under the influence of the successive 
impulses in the movable coils, it reacts upon the fixed coils, 
and takes an angle which corresponds to the power at each 
instant of the period, and therefore traces the watt curve 
directly upon the paper. The ondograph may also be 
used to study continuous currents. To accomplish this the 
synchronous motor is replaced by a direct drive effected by 
establishing an unyielding mechanical coupling between the 
ondograph and the shaft of the machine to be studied. The 
instrument has been specially designed with a view to facilitating 
the removal and replacement of the motor. The application of 
the instrument is not limited to periodic phenomena. It can be 
extended to all phenomena of short duration, provided that the 
phenomenon can be reproduced to such a manner that it is 
periodic by repetition. 


J. and P. Electric Motors. 


Messrs. Johnson and Phillips, Old Charlton, Kent, have 
recently issued a revised price-list of their direct-current electric 
motors. These motors, we are told, are designed on a uniform 
plan, from 4 h. p. up to 100 h. p., with their speeds properly 


> 
J. and P. Protected " Motor. 


graded according to the horse-power, and as dictated by the 
most advanced theoretical and practical considerations. They 
are made to the standards issued by the Engineering Standards 
Committee in four classes — viz., ‘‘Open,” Protected, 
“ Ventilated,” and ‘‘ Enclosed.” A specification applying to 


J. and P, ** Enclosed” Motor. 


all J. and P. direct-current motors is included in the list, the 
many excellent features of their design being fully enumerated 
therein. Ав regards the outward ap ce of these motors, 
we may leave the accompanying illustrations of the Protected ” 
and Enclosed " classes respectively to speak for themselves. 
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‘DUBLIN ELECTRICITY WORKS. 


The following is a report by Mr. Hammond, the consult- 
ing engineer for the new Dublin electricity station, upon 
the working of the same for the past 12 months. The 
ate is dated Aug. 25 last, and addressed to the town 
clerk : 


Dear Sir,—The agreement entered into with me by the, City 
Council for the supervision of the operations of their electric 
supply undertaking for a period of 12 months came to an end 
on the 51вб ult. I am glad to feel at the conclusion of the 12 
months that the work therounder has proved so successful, and 
that, since the staff settled down to their duties, there has not 
been a single cessation of the city lighting. It has been a great 
satisfaction to me to have had so «xcellent an opportunity of 
demonstrating the practicability of the new system, which, at 
its inception, was so derided. Ido not desire to minimise the 
boldness which characterised the Dublin Corporation in their 
adoption of my recommendation of a system of electrical distri- 
bution which had never before been attempted in the United 
Kingdom, and the members of the City Council will, I am sure, 
share my pleasure in reporting that in the actual working of the 
new system there has not been a single hitch, and it has proved 
simple, flexible, safe, reliable, and economical In relinquish- 
ing the task of supervision, it occurs to me that the Corporation 
may desire to receive from me a short report of my steward- 
ship. The Council passed the resolution conferring the appoint- 
ment upon me on July 29, 1905. On the following day I started 
the work thereunder, and since that date either I or other 
members of my firm have been in regular attendance in Dublin. 

Staff. —The first matter to which I had to devote my attention 
was the appointment and organisation of the technical and 
general staff for working the new undertaking, which demanded 
mature consideration. On Sept. 6, 1903, I was able to submit 
to the Lighting Committee a schedule of the first appointments 
grouped under the following heads: (a) generating department ; 
(b) distributing department—(1) Fleet-street station, (2) dis- 
tributing system; (c) public lighting; (d) office staff. Io will 
be remembered that prior to entering into the agreement to 
supervise the working of the undertaking for 12 months I made 
it a sine qua non that I should be absolutely unfettered in 
the choice of staff, with power to appoint and to dismiss. 
That power was conceded to me by the Council, after a pledge 
on my part to give preference to Irishmen wherever possible. 
I have to report that at the outset I took over the whole of the 
old staff. Obviously, however, this staff was not numerous 
enough for the greatly enlarged undertaking. A word here may 
be acceptable as to the work to be performed by the staff. The 
electrical energy is generated at Pigeon House, and it is thence 
transported by three trunk mains to Fleet-street, whence it is 
distributed to the various sub-stations throughout the city. At 
the sub-stations it is transformed ‘‘ automatically from high 
pressure to low pressure without the use of any moving 
machinery. From the sub-stations it is distributed throughout 
the streets in the new area of supply—namely, the area outside 
that in which the supply was formerly given from the Fleet- 
street works. At Fleet-street a portion of the Pigeon House 
current is used for driving machines which feed the аго lights, 
which can, therefore, be turned on and off at Fleet-street. It 
will be seen, therefore, that provision had to be made first for a 
Staff to run the much larger generating works at Pigeon House, 
involving three shifts of men and eleotricians-in-charge, each 
working eight hours. Then provision had to be made for the 
operations at Fleet-street, involving three shifts of men 
and their eleotricians-in-charge. Then the 20 sub-stations had 
to be аз inspected and a staff arranged for taking charge 
of the distributing mains and making connections to new con- 
sumers all clamouring to be first served. In addition, the 488 
arc lamps had to be carboned regularly. It will be seen, there- 
fore, that I had placed upon me an onerous task in the selec- 
tion of the new men. Needless to say that I bore in mind my 

ledge to the Council, and, in this connection, I desire to set 

orth an extract from my report to the Lighting Committee of 
April 50, 1904 : 

* It has been stated, much to my surprise, that the new 
appointments have been given to Englishmen in preference to 
Irishmen, and I desire to take this opportunity, therefore, of 
saying that such statements are absolutely unfounded. As a 
matter of fact the reverse has been the case, and in making the 
appointments, where the necessary qualifications for the posts 
were assured, preference has been given in every case to Irish- 
men. Apart from the old staff, all the members of which were 
taken over, some 16 new appointments have been made on the 
engineering staff, of which 14 were given to Irishmen and two to 
Englishmen. The two exceptions were the cases of the dis- 
tributing engineer, in which the committee themselves con- 
sidered that it was of great importance to appoint the gentle- 
man who had had all the experience of superintending the laying 
of the mains, and of the works superintendent at Pigeon House, 


in which case special experience with large plants on polyphase 
systems was an indispensable condition. All the other appoint- 
ments are now filled by Irishmen and by the old staff. The 
statement to which I have referred oa me great personal 
disappointment, as it had been a source of gratification to me 
that I had been able to bring back from England and Scotland 
several young Irishmen, and most of them Dablin men, who, 
having obtained sound experience across the water, were glad 
to have the opportunity of taking an appointment in their native 
country." 

When the staíf was finally selected for the respective duties, 
I notified all the members that the arrangements which were 
then made were of a provisional nature, and that their positions 
and ultimate remunerations would be taken into consideration 
after experience had been obtained of the manner in which 
their duties were performed and of the value of their services 
to the undertaking. Accordingly, I, in due course, was able to 
make various rearrangements to add to the staff in certain 
directions as the different of the undertaking were taken 
over from the contractors. A full list of the complete staff, 
with the salaries fixed by me, has been recently handed by me 
to the Lighting Committee. The chief of the separate depart- 
ments acting under the city electrical engineer are: office 
department — Mr. G. Archer, chief assistant; distributing 
system—Mr. E. A. Ellicott, distributing engineer; generating 
works—Mr. R. Knowles, works superintendent. Upon these 
gentlemen a large responsibility reste, and I consider that they 
are entitled to high commendation for the excellent way in 
which their departments have been controlled, especially during 
the period when they were deprived of Mr. Ruddle's guidance 
by his absence through illness. I must pay а special tribute to 
the efficient manner in which Mr. Archer managed the under- 
taking as Mr. Ruddle's deputy. I desire also to add a word in 
favour of Mr. Chas. Clancy, the assistant distributing engineer, 
who, during Mr. Ellioott's illness, acted as the chief of the 
distributing system with conspicuous ability. Other members 
of the staff, too, have carried out their duties in a highly capable 
manner, and Ї am glad to be able to speak with satisfaction as 
to the smooth working of the whole of the staff. 

Residential Quarters for Staff.—In order to assure the 
presence at the generating works at all hours of certain members 
of the staff, residential quarters have, with the kind assistance 
of the Improvements Committee, been provided at Pigeon 
House for a few of the men, and these have been readily taken 
up. It would be an advantage if still further acoommodation 
in this direction could be provided, and I repeat the suggestion 
made in my report to the Lighting Committee of July 25 last, 
that negotiations towards this end be opened with the Improve- 
пе Committee, who have charge of the premises at Pigeon 

ouse. 

Change-over of System.—After the appointment of the staff, 
the most pressing work was the arrangement for the changing 
over of the supply from the old Fleet-street works to the Pigeon 
House works. This was the rock upon which our critics urged 
that we should suffer shipwreck. The new system employs 
three-phase 5.000-volt feeders with 50 periods. The old one was 
single-phase 2,000-volt with 84 periods. Under the new scheme 
there are provided at Fieet-street transformers to reduce the 
5,000 volts pressure to 2,000 volts, and these transformers 
under the new scheme take the place of the generators in the 
old. I am glad to be able to report that the change-over 
was most successfully effected on Sept. 20, 1903, without the 
slightest inconvenience to the consumers ; indeed, with hardly 
a blink on the lights. Though the Fleet-street plant was kept 
as a stand-by for a short time, it was never once used. 

Administrative Department and Consumers’ Records.—On 
turning my attention to the internal organisation of the 
administrative department, at Fleet-street I found that a con- 
siderable alteration was necessary in the method of dealing 
with the technical records of consumers and their installations. 
At the time of my appointment the system of these records was 
not suited to the requirements of a large business, and I there- 
fore considered it necessary to arrange & new plan of records 
for the undertaking on the card чеш; the most modern 
method of dealing with consumers and meter records, this being 
on similar lines to that which I have adopted with great success 
in other cases. I am glad to be able to report that it is working 
most successfully. The system which has been s y devised 
for Dublin, so as to suit the в 1 tariff of charges and the 
three-phase system, embraces the following: consumers’ index 
cards—an index fcr the complete system ; meter-reading cards, 
upon which the meter readers record the registrations of the 
meters and indicators ; consumers' ledger cards, upon which the 
details, technical and financial, of the consumers' quarterly 
accounts are set forth, these cards being regularly transmitted 
to the city accountant's department for the purpose of making-up 
the quarterly bills and for entering into the consumers' ledger ; 
ledger cards (general charges) dealing with private works’ and 
small works executed by the department for consumers, eto., 
other than for electricity supplied ; installation cards, upon 
which all the technical records of each consumer’s installation, 
including teste, number of lamps, etc., are recorded ; 
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cards for entering up the demands in each street so as to enable 
the engineer to preserve a good balance of the load on the 
mains; meter test-cards for recurding particulars of each meter 
with results of its tests and its position from time to time on 
the circuits; demand indicator test-cards for exactly similar 
purposes to those of the meter test-cards ; guide cards for the 
complete system by which the separate sections and classes are 
arranged for easy reference ; cabinets embracing five special 
cabinets for filing the card records. 

Supplies.—In systematising the purchase of supplies, I have, 
through the Supplies Committee, introduced the plan of 
inviting tenders to rigid specifications for coal, oil, and carbons 
with eminently satisfactory results, the recent contract for 
delivery of coal at the wharf at Pigeon House to my specifica- 
tion being made at the favourable rate of 9з. 2d. per ton. 
The tenders for machinery oils have also been productive of 
significant figures, with the result that first-rate oils will be 
obtainable under my specification at considerably lower prices 
than those which have hitherto been paid by the department. 

General Management of Undertaking.—The arrangements for 
dealing with existing and prospective consumers are, in my 
opinion, incompatible with the requiremen's of a large system 
of electric supply, and I feel that they could be vastly improved 
by centralising the authority for this branch of the business at 
Cork-hill. It would, I consider, be wise to centralise the 
entire responsibility of the busine:s part of the undertaking 
upon the secretary to the committee instead of leaving it divided 
as at present, and to make the committee offices at Cork-hill 
the office of enquiry and reference, leaving the administration 
at Fleet-street to deal with the technical side of the under- 
taking. I think it might also be advisable that some arrange- 
ment should be adopted by which the accounts of the under- 
taking should be kept at the committee offices, so that easy 
reference could be made thereto, and the consumers saved the 
trouble and inconvenience which the present system entails. 

Consumers. — Тһе connecting on of new consumers has, under 
the new arrangements, proceeded smoothly and rapidly, the 
number having been considerably more than doubled within 
the first year. The following is a monthly record of _the 
consumers for the past 12 wonths: July 1, 1903, 350 con- 
sumers; Aug. 1, 575; Sept. 1, 409; Oct. 1, 482; Nov. 1, 
551; Dec. 1, 608; Jan. 1, 1904, 665; Feb. 1, 676; March 1, 
708 ; April 1, 734; May 1, 754; June 1, 767; July 1, 790 
consumers. At July 1, 1903, there were 35,791 lamps con- 
nected to the mains, at July 1, 1904, the number had increased 
to 68,522. Applications for supply still continue to come in 
steadily from ordinary consumers, and, in addition, the Lighting 
Committee are in negotiation for the supply of electricity to a 
number of the Government offices, several of the city hospitals, 
the Richmond District Lunatic Asylum, the North and South 
Dublin Unions, and other institutions. 

Working Costs and Financial Results.—The accounts of the 
undertaking, which have recently been published, are made up 
to March 31 last, but as this period covered 34 months running 
of the Pleet-street works alone, 24 months of the Pigeon House 
works and the old works simultaneously, and only six months 
of the working of the new undertaking in the early portion of 
which the Fleet-street works were being kept as a stand-by, 
the results therein shown are no guide to what will be the 
result for future years. I am glad to report, however, that 
even for this period, with all the initial charges incidental to 
the starting of a large scheme, the cost of working was con- 
siderably reduced, the total amount, exclusive of the special fee 
paid to me under the supervision agreement, being 2:454. per 
unit, as compared with 5:094. per unit for the previous 12 
months, and 5°75d. per unit for the year 1901-2. Notwith- 
standing adverse public criticism and the frequently-quoted 
report made by Mc. Ruddle in Marcb, 1901, in which he stated 
that the average coat of production and distribution for the 

first seven years would be 254. per unit, I have no hesitation in 
stating thac the operations of the new undertaking have 
convinced me of the soundness of the estimate made by me in 
my original report of the possibility of generating and delivering 
electrical energy in Dablin at a cost, exclusive of capital charges, 
of 14d. per unit. 

Now that the undertaking has been so well established, 
and is giving evidence of such success, I presume that it is 
unlikely that the Corporation would care to continue leaving 
the working of the undertaking in my hands. If, however, 
there be those who are persuaded by the pessimistic criticisms 
which are in some quarters still rife that the undertaking 
cannot be worked within the above-named estimate, I desire 
to state that I am propared to submit to the Municipal 
Oouncil the terms of an arrangement for taking control of 
the working operations, and assuring the Counoll for a period 
of seven years against a higher cost than the 13d. per unit, my 
remuneration for my supervision and for my guarantee being 
the difference between làd. per unit and the lowest figure at 
which I may be able to generate and distribute, no special fee 
for my supervision or guarantee being paid to me at all. I can 

uite understand that such an offer may not commend itself to 

Боге couucillors and ratepayers who have formed the idea that 


— 


the capital expenditure has been out of all proportion to the 
extent of the undertaking, and that even if the electrical energy 
can be generated and distributed at 14d. per unit, the interest 
and sinking fand charges upon the present capital and upon 
that which will be required from time to time as the business 
develops will far exceed the profit on working, and leave a 
heavy annual deficit to be borne by the ratepayers. Under 
these circumstances, and having regard to the other financial 
obligations which the progress of the olty has placed upon them, 
the Municipal Council may feel inclincd to enter into an agree- 
men? by which they would be relieved of the capital charges on 
the electricity undertaking for a period of years. In this event 
I shall be prepared, as an alternative offer to that named above, 
to place before them the terms of an arrangement for taking 
over the working of the entire undertaking for а period of not 
less than 14 years, and for substantially gaaranteeing to the 
Council for that period the annual charges upon the loans 
raised or to be raised for the purposes of the undertaking, 
including the productive proportion of the Fleet-street works, 
the Clontarf scheme, and all extensions of the electric supply 
system. This arrangement would, of course, include a gaarantee 
that the supply would be provided at rates to be mutually 
agreed upon, which would certainly not be higher than those at 
present in force. Under my first offer the Council would be 
relieved of all anxiety with regard to the working expenses. 
Under my second offer they would, by parting with the . 
of the undertaking for only a limited period, be relieved of 
responsibility for the capital charges during the earlier years of 
the undertaking, while at the same time the citizens of Dablin 
would be assured of a supply of electricity at favourable prices. 
Whether, however, my offers be acoepted or not, I am glad at 
the close of my 12 months’ supervision to be able to hand over 
to the city a concern that has for many months past been per- 
forming its work most satisfactorily from the point of view of 
the consumer and of the general public. It is true that in my 
capacity of consulting engineer to the undertaking, it is my 
duty in certain directions to withhold certificates of satisfaction 
with some of the plant. The defects, however, have not inter- 
fered with the regular supply of electricity continuously for 24 
hours per day, and my offers to work the concern are, perhaps, 
the best evidence which I can give of my conviction that in 
every direction the contracts arranged by me are sufficiently 
clear and stringent to obtain, at no extra expense to the city, 
plant in accordance with the best modern practice. 

In conclusion, I have to record my thanks for the assistance 
which I have received from the chairman and members of the 
Lighting Committee, апа from the officials of the Corporation. 


— оо 


PERSONAL. 


Mr. A. E. le Rossignol has resigned his position as engineer and 
general manager of the Newcastle electric tramways for an important 
and lucrative appointment abroad. 

The Aberdesn Council have increased by £25 the salary of Mr. D. 
Mooney, superintendent of the Corporation tramways. 


LEGAL INTELLIGENCE. 


THE SPEED OF TRAMCARS. 


On Friday last, at Middlesbrough Police Court, а car driver in the 
employ of the Imperial Tramways Company, Limited, was charged 
with having driven a tramcar at a speed exceeding eight miles an hour. 
The town clerk prosecuted on behalf of the Oorporation, and Mr. F. 
Rowlands defended. The case was heard on Aug. 26, and adjourned 
for the purpose of the Corporation producing other evidence, as reported 
in these columns. 

Inspector Millstone and Sergeant Blakeborongh (who used 
stop-watches) declared that defendant was travelling at а speed of over 
16 miles an hour. 

Defendant went into the box, and denied that he was travelling at 
an excessive speed. ; 

A fine of £3, including costs, was imposed. 


OVERCROWDING. 


At Norwich Guildhall last week Robert Beaumont, a tram conductor 
in the employ of the Norwich Electris Tramways Company, was 
summoned at the instigation of the chief constable for allowing an 
excessive number of passengers. He was further summoned for allow: 
ing certain persons, not being officers or servants of the company, to 
ride on the car platform on the same date. 

The chief constable appeared in ri үл of the information ; Mr. 
E. Reeve defended. Defendant pleaded not guilty to each offence. 

It appeared that the company had communicated with the Corpora: 
tion as to carring extra passengers upon special occasions, but not 
received а reply. The traffic on the day in question was very heavy. 

The after consultation with his colleagues, said ‘they 
must convict oh each charge, but as there were exceptional circum: 
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stances, only a nominal fine would be imposed. The company’s 
officers had endeavoured to prevent overcrowding. A fine of 1s. in 
each оазе would be imposed and costs. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Tynemouth.—The Corporation invite tenders for a 600-kw. steam 
dynamo by Sept. 50. See advertisement. 

Oviedo (Spain).—The Municipality require tenders for the public 
lighting of the town for 20 years. Tenders by Sept. 20. 

Salford.—The Electricity Oommittee invite tenders for paper- 
insulated cables, Tenders to the Town Olerk by Oct. 6. 

Madrid.—Tenders are required by the Municipality for a number of 
lamp-poets for one, three, and five lampe. Tenders by Sept. 21. 

Arenas de Зап Pedro (Spain).—The Municipality require tenders 
oF ha electric lighting of the town for eight years, Tenders by 

Р ә 

Pretoria.—The Oommanding Royal Engineer at Army Head 
quarters, Pretoria, is calling for tenders for the electric lighting of 
cantonments, 

Mexioo.—The Federal District Railway Oompany of Mexioo require 
tenders for the electrification of six tramway lines in the town. Appli- 
cations are to be made direct. 

Pangbourne.—Tenders are required for lighting the village during 
the coming winter, for the Pangbourne Parish Council. Particulars 
may be obtained of Мт. С. West, jun., clerk. 

The Haguo ). —The Council of the Hague require tenders 
for the supply of from 8,000 to 9,000 tons of steel raits, including 
appurtenances, for electric tramways. Tenders by Sept. 2 . 

Arenas de S. Pedro (Spain).—The municipality require tenders 
for electric lighting for eight years. Опе hundred 10-c.p. lamps are 
required for public lighting. Tenders by 25th inst. to above. 

Edmonton.—The Urban District Council desire to enter into an 
arrangement with & company for the exercise of their powers under 
their provisional order. Tenders by Sept. 27. See advertisement. 

Ilford.—The Urban District Council invite tenders for the supply 
and erection of balancer and switchboard panel, and reversible 
traction booster and switchboard panel. Tenders by Oct. 4. See 
advertisement. 

Belmez (Spain)—The Municipality require tenders for electric 
lighting of Belmez, Pueblo Nuevo del Terrible, and Pennarroya for 
seven years by Sept. 17. Particulars from the Alcadia Constitutional, 
Belmez, Cordoba, Spain. 

Aberdeen.—The Tramways Committee invite tenders for the supply 
end delivery of 20 top-deck car-covers, Drawings and specifications 
may be had from Mr, J. Alex. Bell, city electrical engineer, Aberdeen. 
Tenders by Sept. 27. See advertisement. 

La Paz (Bolivia).—The Municipality require tenders for the 
electrio lighting of the town for 12 years. ‘There is an old central 
station and water power of 150 h.p. to 200 h.p., which is sufficient for 
the number of lamps required. Tenders by Jan. 15, 1905. 

Sefia.—The District Finance Commissioners require tenders for 
50,000 km. 4mm. iron wire, 1 000 km. 2mm. iron wire, 15,000 Parphor 
insulators (No. 2), and 1,000 iron hooks (No. 2). Five cent. 
guarantee required. Estimate. £1,175. Tenders by Sept. 23. 

Londen, A. W.— The London County Council invite tenders for the 
manufacture, delivery, and erection of three electric car traversers at 
certain of the Council's tramway depóts in the South of London. 
Specification. etc., may be obtained st the County Hall, Spring. 
gardens, S. W. Tenders by 10 a.m. on Oct. 4. 

Rochdale.—The Tramways Committee require tenders for the 
wiring of car depot. Applications, with £1. 18. deposit, to Mr. С. C. 
Atchison, borough and tramways eleotrical engineer, Rochdale. Extra 
оин 5s. each. Tenders, endorsed Car Vu Wiring," to be 

dressed to the Town Olerk, Town Hall, Rochdale. 


Philippople (Roumelia).—The Municipality requires tenders for 
& concession to construct and work electric Tighting and tramways for 
50 years. A guarantee of £6,000 is required. Tenders by Oct. 15. 
On the next day a second adjudication will take place in case there is 
an offer of £5 per cent. less per kilowatt-hour than the minimum. 


Edinburgh.—Tenders will be received for the supply of 600 tons 
(more or less) of cable ropes, for the Edinburgh and District Tramways 
Company, Limited. Specification may be obtained of Mr. John F. 
Pitcairn, general manager, 1, South Charlotte-street, Edinburgh, and 
tenders must be lodged with him in accordance with specification by 


Sept. 19. 

Tsohatechak (Servia) -—The Electricity Company Owtschar und 
Kablar in this town require two turbines of 750 b. p. each, two gene- 
rators for three-phase currents, snd other plant for the erection of a 
hydro-electric central station. and equipment of lines of distribution 
within 40 miles, by Oot. 2. Specifications, etc., may be obtained from 
the Manager of the Company. 

Bangour (Seotland)—The Edinburgh District Lunacy Board 
invite tenders for (1) electric wiring and cables, (2) telephone 
installations, (5) electric bells, required in connection with certain 
buildings erected and to be erected at Bangour. Tenders to be 
lodged with Mr. And. Ferrier, clerk. Edinburgh District Lunacy 
Board, Castle-terrace, Edinburgh, by 28th inst. 

India Office, 8.W.—The Secretary of State for India in Oouncil is 
prepared to receive tenders to supply (1) compressed paper blocks ; (2) 
carriage and wagon wheels and axles ; (5) electrical plant. The con- 
ditions of contract may be obtained on application to the Director. 


General of Stores, India Office, Whitehall, S. W., and tenders are to 
be delivered at that office by 2 p.m. on 13th inst. for Nos. 1 and 2, 
and on 20th inst. for No. 3. 

Ballinasloe (Ireland).—The Joint Oommittee of the District 
Asylum invite tenders for the supply and erection complete, with 
acid trays, spray arresters, insulators, etc., of a set of accumulators, 
consisting of 110 cells, having a capacity of not less than 542 ampere- 
houre, and а maximum discharge rate of not less than 60 amperes. 
Tenders, addressed to the Resident Medical Superintendent, Ballinasloe 
Asylum, to be left with Mr. James Young, clerk of asylum, by 17th 
inst. 

Greenwich.—The London County Coarcil iuvi'e tenders for the 
manufacture, delivery, and erection at the tramwaya electricity gene- 
rating station at Greenwich of the following plant: two 24in. centri- 
fagal pumps and motors, one 3in. centrifugal pump and motor, two 
Bin, by Вір. three-throw air-Lumps and motore, one дїп. artesian well 
pump, бх‹а and rotary strainers, etc. Specifications, ete., may be 
obtained at the Oounty Hall, Spring-gmdens, S.W. Tenders by 
10 a.m. on Oct. 4. 

London, N.—The Edmonton Urban District Oouncil desire to enter 
into an arrangement with a company for the exercise of their powers 
under their provisional order. They are prepared to consider offers 
based upon certain alternative arrangements, particulars of which are 
set out in the form of tender. Particulars and form of tender may 
be obtained at the office of Mr. William Francis Payne, clerk, Town 
Hall, Edmonton. Tenders must be addressed to the Clerk, and deli- 
vered by 12 noon on Sept. 27. 

La Rochelle (France).—The Chamber of Commerce will shortly 
issue tenders for a crane with a lifting power for 30 tons. The beam, 
or the part which projects over the water or vessel alongside, should 
be long enough to unload from a pomi about 26fc. біп, from the ed 
of the quay. Tte height of the distal end above the quay should 
15m. (49 21ft.); the vertical distance between the edge of tbe qua 
and that part of the crane directly over it, 8m. (26 4ft.). А loco- 
mobile is preferred, but should the conditions be unfavourable for 
installing such a machine, then a fixed crane would be adopted. 


Barking (Essox). —The Urban District Council invite tenders for 
the construction of light railways as follows : (Contract No. 1 and 14) 
rails, fishplates, and bolta; (2 and 2a) permanent way construction) ; 
(3 and дА) overhead line equipment; (4 and дА) underground feeder 
cables, etz. Specification may be obtained of Mr. H. Hargreaves, 
clerk, Public Offices, Barking. Essex, on depositing a cheque for 
£5. бв. Applicants to state the contrat for which they propose 
tendering. Tenders to Chairman of the Electricity and ways 
Committee, Oouncil Offices, Barking Town, by 12 noon on Sept. 20. 


Shanghai. The Board of Trade have received through the onm 
Office copy of a telegram from the British commercial agent 
Shanghai to the effect, that tenders are invited by the municipality of 
that city for the construction and working of 24 miles of electric 
tramways on the trolley system, double or single. Conditions of con- 
tract, together with plans, ebu., may be seen on application to Messrs. 
Pook and Go., sgents for the municipality of Shanghai, 63, Leadenhall- 
street, E. O., and such modifications cf the oonditions as may be 
necessary may be made by tenderers. Tenders must be sent in by 
March 31, 1905. 

Australian Commonwealth.—Tenders will be received at the 
office of the Deputy Postmaster-General, Hobart (Tasmania). until 
noon on Sept. 30, 1904, for the supply and delivery at the General 
Post Office, Hobart, of one multiple metallic branching switchboard. 
Specifications may be seen at, and tender forms sand conditions 
obtained from, the General Post Offices at Hobart, Melbourne, Sydney, 
Adelaide, Brisbane, and Perth. ‘Tenders should be endorsed Tender 
for Switchboard,” and addressed to tbe Deputy Postmaster-General 
Hobart. Tenders may be deposited in the tender-box at the General 
Post Office, Hobart, or, if sent by post, must be prepaid and registered. 
Tenderers must state the name of the country in which the switch- 
board will be manufactured. 

London, 8.W.—The London County Council require tenders for the 
manufacture, delivery, and erection at the Council's tramways elec- 
tricity generating station at Greenwich of two 24in. centrifugal pumps 
and motors, one din. centrifugal pump and motor, two Bin. by Sin. 
three-throw air - pumpe and motors, one Jin artesian well pump, fixed 
and rotary strainers, etc. Persors desiring to submit tenders may 
inspect the drawings and obtain tbe specifications, bills of доларо, 
form of tender, and other particulars at the Oounty Hall, Spring- 
gardens, S. W., upon payment to the Oashier to the Council of £2 

eposit. Tenders to be addressed to the Olerk of the London County 
Council, Spriog-gardens, S. W., and marked Tender for Pumping 
Plant.” No tender will be received after 10 a.m. on Oct. 4. 


Madrid.—The call for tenders for the service of the electric lighting 
of Pueblo Nueva del Terrible and Penarroya was without result. The 
conditions of tender have therefore been modified in certain respects, 
and a new adjadication is announced te take place on Sept. 18. 
Tenders are also required for the supply of 25,000 porcelain tele- 
graph insulators, No. 1 of the Spanish type. Tenders, which must 
be accompanied by а proof that 5 per cent. of the amount has been 
deposited, will be received at the office of the Direction General of 
Poe:s and Telegraphe, No. 10, Carretas, 2° Madrid, up to Sept. 16. 
The Gacetas containing the above notices may be seen by persons 
interested on application at the Oommercial Intelligence Branch of 
the Board of Trade, 75, Basinghall-street, E. O., any day between 
10 a.m. and 5 p.m. (Saturdays, 10 a.m. to 1 p.m.). 


RESULTS OF TENDERS. 


Hove.—The Oouncil have accepted -the tender of the St Helens 
Cable Company for the supply, delivery, and laying of low-tensiog 
cables, conduits, boards, and meters for £7,313. 8s, 8d. 
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Burnley.—The Electricity Committee hava accepted the tender of 
Mesars. Korting Bros., at £145, for supply and erection of pipes and 
dost required in connection with the extension at the electricity 
wor . 


Liandilo.--Tenders for carrying on the electric lighting of the 
town have been received from Messrs. B. Thomas, whose present 
tender is about to expire; A. Mayberry, Lianelly; and J. Bowen, 
Llandrindod. 


Ipswich.—The Guardians have received the following tenders for 
an extension of the electric light installation at the offices : 


Collum ава , £13 10 0 
Hall and Hackblock -..................... . . 2.5 6 17 17 0 
/// EA к 24 0 0 
Tamplin and Makovski ............. VVV . 1616 0 
Martin and Newby (accepted) )))) 2 15 15 6 
BUSINESS NOTES. 
TRACTION. 

Reading.—An electric water.car ie in use on the Oorporation's 

tramways. 


Liverpool. The Corporation have adopted a proposal for the use of 
top covers. 

Halimx.— The Corporation have sanctioned the extension of the 
o from Sowerby Bridge to Style Bank at an estimated cost of 

Wakefield.—The company expect that the Thwaite-gate section, 
forming а connection with Leeds, will be completed in the course of a 

w weeks, 


Jarrow.—The Town Oouncil have decided to write to the British 
Electric Traction Company asking them to proceed with the laying of 
the rails at once. 

Pemberton.—The track within the District Council's area is 
finished, and only awaite the completion of the overhead equipment 
by the Wigan Corporation. 


York.—The praposal to paronae the tramways was considered at a 
meeting of the Streets and Buildings Committee on Tueeday night, and 
deferred to а future meeting. 

Sunderland.—The Corporation have adopted & recommendation of 
the 5 Committee that top covera be used, and that the work 
be done by the tramway staff, 


Colne.—The Oorporation have agreed to the Colne and Trawden 
Light Railway Company’s application for an extension of time to 
complete the Laneshawbridge section. 

Bolton.—A proposal that the omputation of depreciation on the 
permanent way should be altered from 8 per cent. on the gross capital 
to a fixed annual amount of £360 per mile is to be farther considered 
before the next balance-shee: is prepared. 


Cheltenham —The working and extending the light railway, for 
which Messrs. R. W. Blackwell and Co , Limited, ате the contractors, 
is expected to be put in hand in the course of the next two or three 
weeks, Operations will commence outside the town, probably at the 
Oharlton Kings end, but almost simultaneously the Leckhsmpton 
section will also be proceeded with. 

Southport. —The Southport Tiamways Company have intimated 
to the Corporation that they are prepsred to sell their undertaking, as 
they consider that separate ownership militates against efficient 
working. А part of the company's system, however, extends into 
Birkdale, where they have leased the lines of the Urban Council, who 
decline to assent to the proposed change. 


Dulverton-Minehead.— In referenca to the proposed light railway, 
the Watchet Urban District Oouncil have received a letter from s 
London solicitor stating that some clients for whom he is acting are 
Белае to promote such a scheme. А similar intimation has also 

en received on behalf of another promoter. The Oouncil have 
decided to do everythirg in their power to assiat tle preject. 


Derby.— Now that the first contract has been completed, and 
having regard to the great success of the two routes, which have been 
opened for the past fortnight, it is expected that at the next meeting 
of the Corporation the Tramways Committee will bring forward some 
proposals in relation to the remaining routes, the chief of which 
are those along Duffield-road, Ashbourne-road, and the Uttoxeter 
New- road. 

Durham. —At the meeting of the Town Council last week а proposal 
was put forward that the Board of Trade shou!d te communicated with 
by way of objection to the extension of time desired by the British 

lectric Traction Company for completing the tramway. Ultimately 
it was agreed that if the company gave a definite undertaking to 
proceed with the work, under penalty for non-fulfilmeut, the Council 
would raise no objection, 

Stockport.—The Corporation having submitted to the Bredbury 
and Romiley District Council a letter from the County Council as to 
the conditions upon which the last-named were prepared to assent to 
the doubling of the tramline in London-road, Haz-1 Grove, and to the 
working of t е same by electric traction, the District Council have decided 
to acquiesce in the conditions, except upon one or two minor points. 
The Corporation have authorised a sub-committee to continue negotia- 
tions for the purchase of the company’s system. 


Aston. — Within the next few days electric trams will, it is expected, 
be running between Birmingham and the Holte Hotel, Aston. A delay 
has occurred in the laying of the rails into the depot in Wittoa-lanc, 
and consequently the cars cannot be run into that place, In the 
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circumstances, the Aston Corporation will make an arrangement with 
Birmingham either to store the Aston cars at Miller-etreet or to work 
their own cars to the Holte Hotel for about three weeka, by which 
time the connection with the depót will have been finished. 


Yarmouth.—The Board of Trade has provisionally approved the 
extension from Blackfriars-road to Queen g- road. Preliminary pro- 
ceedings have been taken for the acquisition of the Southtown and 
Gorleston tramways. The surveyor stated that the cost of construct- 
ing electric tramways from Southtown Bridge through Gorleston, 
including car-shed and 10 cars, would be £46,762, to which must be 
added the cost of purchasing the present undertaking. This scheme 
will be brought before the whole Oouncil at a meeting on the 30th 
inst. 


Torquay.—The Dolter шн having written asking the Council 
to state an approximate date when they would be ready to supply the 
company with electric current, the town clerk was instructed to reply 
that if the secretary would give some idea when the company would 
require the current, the Council would use their best endeavours to 
supply it. The company's reply to this was that they would naturally 
like tu make a start as early as possible, but felt that it would be useless 
to do so until they could get some definite information as to when the 
supply of electric energy would be available, The Town Council have 
written suggesting a conference. 


Bury.—Through ranning to Whitefield was instituted last week. 
After a successful trial trip representatives of the different authorities 
met at the Whitefield Oouncil chamber, where courtesies were 
exchanged. The question of fares remains in abeyance pending the 
completion of arrangements with Salford. Oommunication is now 
opened up between uc bur Manchester, but at present passengers 
have to change at itefield. Through running will, however, 

robably take place before long. The Tollington section will probably 
м ready for inspection in a day or two. The construction of the 
Radclifie-road section has been commenced. The Heywood Town 
Council have intimated that they will submit farther proposals. 


th.—A lengthy discussion ensued at the meeting of the 
Town Oouncil in regard to track renewals, which, it is stated, will be 
necessary before long. The question of forming a depreciation fuad 
was alluded to, and the Town Olerk expressed the opinion that if the 
Council were in favour of such a step it would be well to get direct 
authority for the purpoee, as he doubted whether the provisions of the 
Legislature sanctioned such a course. Mr. Everson, the tramway 
manager, assured the meeting that Ше overhead equipment, about 
which misgivings had been uttered, was inspected weekly, &nd was in 
splendid condition. It was stated that certain formalities lay in the 
way of the immediste construction of the Garden-street extension. 


Bradford.—Considerable progress has been made with the exten. 
sions of the tramways from Undercliffe to Greengates and from Allerton 
towards Sandy.lane. The former line will probably be opened in a 
week or two. The short length of about a third of a mile which is 
being added to the Allerton line is expected to be ready in about six 
weeks, A petition is being extensively signed at Oakenshaw praying 
the Corporation to extend the tramway from Odsal Top to the city 
boundary in the direction of Oleckheaton. It is pointed out that the 
locality has not the same facilities in this г. spect as almost every other 
part of the city, and it is suggested tbat if an extension were made as 
suggested the Oleckheaton and Dewsbury line might eventually be 
continued to Oakenshaw. 


Newcastle. —The latest traffic returns show that in the five weeks 
ending Sept. 3 there were 4,085,759 passengers, as against 3 807,284 
in the corresponding period of last year. The mileage run was 420,248, 
as compared with 387,615, and the takings were £18,369, as againat 
£17,596. The number of cars in use was 112, as compared with 104, 
and the mileage works out at 10°49d. per sar mile, ag inst 10:89 in 
the same period of 12 months ago. Alderman Ellis remarked that it 
was the most unfavourable report yet presented. The Tramways Оош- 
mittee have decided to supply to every member of the Corporation the 
detailed information in regard to the depreciation question asked for 
by a councillor a few weeks back. It has also been decided to build 
no more cars at present. Owing to the through running arrangement, 
the Corporation 18 said to be overstocked. 


Perth.—At a meeting of the Tramway Reconstruction Committee 
last week the report by the engineers, Messrs. Kincaid, Manville, 
Waller, and Dawson, on the offers for the reconstruction of the tram- 
ways, was submitted to the meeting. Mr. Dawson gave explanations 
regarding the various contracts, and was questioned by members of the 
committee on various points, especially on the proposal to introduce 
petrol cars, Treasurer Lawrie maintained that the petrol car had beea 
a success in Perth, and it was a very much lighter car than the cars 
which Mr. Dawson proposed to put on the route. In reply to Treasurer 
Lawrie, Mr. Dawson condemned the introduction of the petrol car at 
the present time, contending that a 10 minutes’ car service could only 
be obtained by electricity, but petrol buses would be suitable for an 
hourly service, Were they to introduce petrol or electricity, the Town 
Council would require to relay the rails, and this being so, the intro- 
duction of the for:uer would mean a considerable expenditure, whereas 
if they decided on electricity, the relaying of the rails would be about 
half of the total cost. Again, the petrol car was too light, and the 
engine which they bad been using wis not of sufficient horse-power, 
and the engine which the company proposed to introduce would stili 
be insufficient, and with such a heavy engine after five months' trial 
the car would be destroyed. It is understood that the Committee will 
hold another meeting at an early date to make recommendations to the 
Council. 

Rochdale.—At last week's meeting of the Tramways Committee it 
was agreed to accept Hey wood's proposal to supply power for the run- 
ning of tiams in their borough. Bury, it is thought, are likely to 
consent to this. New alternative terms are to be submitted to Hey- 
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wood, but in each case the demand of the Heywood Corporation to 
supply current for the cars as they run through their district is acceded 
to by Rochdale. One set of proposals provides that Rochdale shall 
conatruct and maintain the lines on their side of rag Мене warket 
place, and also put up the overhead equipment ; that Heywood shall 
рау their share of the purchase price of the old undertaking ; and that 

hdale shall have possersion of the new system for 21 years, at the 
end of which time it shall be handed over to Heywood. The 
other proposal involves reconstruction by Rochdale, who will pay 
twenty-one-thi:tieths of the purchase price of that part of the 
company’s system in Heywood, and рау it at the rate of 
one-thirtieth per year. At the end of years Heywood will, 
under this scheme, take over the property at a valuation. Arrange- 
ments have now been completed with the Whitworth District Oouncil 
for the electric cars from Rochdale to run to Ending, a couple 
of hundred yards beyond the borovgh boundary. The reconstruction 
of this short length will be undertaken at the beginning of next week. 
The fixing of the overhead equipment on the Royton section has now 
been carried nearly the whole distance to Summit, and efforts are to 
be made to get the Milnrow-road section ready for running at an early 
date. The laying of the electric cables is being pushed forward rapidly. 
A later report states that the impression that Rochdale has acceded to 
Heywood's demand that the latter should supply power for the cars 
after they pass the Heywood boundary is incorrect, Rochdale being 
des irous of supplying the energy for running the trams through to the 
Market-place. At the meeting of the Electricity Committee last week 
there was some discussion as to the supply of current now available for 
tramway traction. Mr. Atchison, the electrical engineer, stated that 
the existing plant was capable of producing the power sufficient to run 
27 cars, and that when the Tramway Committea was ready with ducts, 
cables, and overhead equipment on the Hesley and Milnrow-road 
sections there would be no difficulty in regard to the power. 


Handsworth.—The District Council evidently intend to stand upon 
their rights. The South Staffordshire Oompany, it will be remem- 
bered, has secured the concession for working the line from Hands- 
worth to West Bromwich. The lease from the former authority has 
not, however, been executed at present. With a view, it was reported, 
to benefting by the big football match on Saturday, the oompany set 
to work during the small hours to connect the wire, so that their cars 
could continue the journey after passing the West Bromwich boundary. 
Bat, alas! the best-laid schemes, etc. No sooner had s car entered 
upon the Handsworth section than the Council's officials appeared 
upon the scene and роне. Not only this, but, on finding the 
company persistent, they backed their argaments by placing a heavy 
steam-roller across the line at the border, To make assurance doubly 
sure, the engineer proceed to fix up an arrangement by which the 
current was short-circuited and the connection between the two portions 
of line was broken in three places, The ootapeny could not combat 
such tactics, and so they were unable to acoomplish their purpose. 
Some correspondence on the subject has since passed between the parties, 
Tbe Handsworth Council had previously intimated to the company that 
no cars must be run until the Board of Trade had inspected the tram- 
ways and the lease completed. The lines had not been passed by the 
Council's engineers because the work could not be tested until certain 
differences between the com and West Bromwich had been settled, 
West Bromwich having declined to allow any tempo or other con- 
nection to be made. The Council threatened an application for an 
injunction unless the company undertook not to repeat the attempt 
without special consent. The company has replied that as the juno- 
tion of the electrical equipment is outside the boundary of the Council, 

$ was not possible for the connecting up to be carried out by employés 
of the Council and that the only car run was for test purposes, and as 
a preliminary to the application for the Board of e inspection. 
The company had no intention of running a service of cars for public 
traffic until permission had been obtained from the Board of Trade. 
The company demand that the Oouncil shall make good the severance 
of the equipment, but express their desire to co-operate with a view to 
the opening of the complete service at an early date. The dispute 
between the West Bromwich Corporation and the company has, it 
appears, just been settled, Terms were arranged between representa- 
tives of the Corporation and the company at a private conferer oe, and 
the lease has now been signed, the company handing to the Oorpora- 
tion a cheque for several thousand pounds, the amount due for rent 
and electricity charges up to June 30 last. The agreement is said to be 
for five years certain. 


LIGHTING AND GENERAL. 


‚ Bhyl.—Sanction has been obtained to borrow £2,610 for electric 

lighting purposes. 

Motherwell.—The town was in partial darkness on Saturday owing 
to the bursting of а cable in the power- house. | 

Walsall.—The Town Council have decided to reduce the charge for 
electricity to & uniform one of 4d. per unit. 

Swinton and Pendlebury.—Negotiations are proceeding with the 
Lancashire Electric Power Company for electric lighting. | 

Longton.—The output of electricity during Augast was 4,094 units, 
being an increase as compared with last year of 23 per cent. 


Shalimar.—The Government of India have approved of the expen- 
a of half a lakh of rupees for the supply of electric traneporters at 
Shalimar. 


—À committee has been appointed to consider the 
appointment of an electrical engineer to superintend the Council's 
installation. 

AspulL —The Board of Trade have agreed to defer consideration of 
the question of revoking the electric lighting order for one year from 
the dnd inst, 


. Andover.—The Town Oouncil intend to apply for a provisional 
electric lighting order, which they donot in to work themselves, 
but to transfer. 

Bury.—The electrical engineer in his last report states that during. 
the past month applications have boen received for 107 8.o.p. lamps 
and a 5-h.p. motor. 

Birkenhead.—Sirnction has been obtained to the borrowing of 
£20,000 for the Upton and Prenton supply extension without an 
enquiry being held. 

Maidenhead. — Ап enquiry will be held shortly into the iaces 
by the Town Council for sanction to borrow a farther sum of £3,000 
for eleotricity purposes. 

Bexhill.—The Electric Light Committee are about to extend the 
electricity cable to supply houses on the Woodegate Park Estate at an 
estimated cost of £170. 

Bristol.—An enquiry is to be held to-day into the Oounoil's applica- 
tion for sanction to borrow £126,000 for the Avonmouth and Temple 
Back station extensione. 

Sale of Plant. —The Corpora tion of Leicester are prepared to reseive 
offers for tramway temporary track, with turn-outs, eto. Particulars 
in advertisement columns, | 

Transvaal.—The Transvaal Government Gazette of Aug. 12 
containe the text of an ordinance sanctioning the expenditure of 
£13,000 on telephone materiale. 

Bredbury and Romiley.—The Urban District Council are oon. 
sidering a report by Mr. Oharles Richardson, of Romiley, setting forth 
alternative schemes for lighting the compulsorv aces. 

Govan.—Application is to be made to the 8 retary for Scotland 
for increased borrowing powers to the extent of £47,000, which sum 
is to embrace all extensions of the electricity pla. at up to 1906-7. 


Keswick.—The Urban District Oouncil have accepted the terms of 
the Windermere and District Electricity Supply Company for ting 
three arc lamps. We understand that the price to be paid for 2,000 o. p. 
18 a 

Twickenham. —The Council have agreed not to sanction the erec- 
tion of the proposed oooling tower at the electricity station, or enter 
into any agreement with reference thereto, unless the consent of the 
owners of the adjoining property is first obtained, 

Stock e.—Application has been made to the Stock 
Exchange Committee to grant a quotation to the United River Plate 
Telephone Company's further issue of 12,000 ordinary shares of £5 
each, fully and partly paid, Nos. 58,001 to 70,000. 

Sunderland. —The Town Oouncil have agreed that for the pu 
of meeting the increased demand for power at Messrs. Doxford's ship- 
yard, alterations and extensions of plant should be made at the Hylton- 
road electric supply station at an estimated cost of 23,000. 


Lien Registered.—The Fladbury Electric Light and Power Oom- 
pany had a lien registered on Sept. 2 for £150 5 per cent. debentures, 
part of £300; amount previously issued, £150 ; no trustees ; charged 
on the undertaking and all the property and assets, including the 
uncalled capital. 

Lowestoft.—There are now connected to the mains 556 consumers, 
representing 27,099 8-c.p. lampe. During the last month two new 
consumers were connected, representing 64 8-c.p. lampe. The engineer 
has fixed two temporary cables under the harbour at a cost of £58. 10s., 
which are working satisfactorily. | 

A Library of Т .—Particulars will be found in another 
column of an international library of technology, of which 45 volumes 
are now ready. They are sold in any combination of five or more 
volumes by the International Text-Book Company (British agency), 
57.58, Chancery-lane, London, W. O. r 


Perth. — The last report of Mr. Lambert, the electrical engineer, 
shows that the number of units generated during August was 55,428, 
an increase of 2,402 units in the month. The lamps connected were 
equivalent to 150, making the number connected up to date 26,982, 
The coal used per unit of electricity generated was 7:81. 


British Engines for New York.—The Daily News understands, 
from an official source, that the General Electric Company, of Scheneo- 
tady, New York, have placed an initial order with the Wolseley 
Tool and Motor Oompany, of Birmingham, for one of their powerfal 
ma oy naa petrol engines, to develop, at normal revolutions, 
140 b.h.p. 

Hove.—The Council have now consented to the Brighton Oorpora- 
tion carrying telephone wires over the town hall provided they entered 
into an agreement to remove the wires on receiving three calendar 
months’ previous notice, and to make good any damage done to the 
premises caused by or arising out of the wires or the carrying over or 
removal of the same, 

Dudley.—The gross profit in counection with the electricity supply 
account for last year is considerably more than for the previous year, 
being £5,012, on which there is a net profit of £655. The capital 
expenditure has been £70,000, and a py profit of £5,012 gives a 
return of 5 per cent., which would abeorb 55,500, and leave a balance 
of £1,500 co put to a depreciation fund. 

Pudsey.—An enquiry has been held into an application for sanction 
to borrow £5,000 for electric lighting. Of this sum £3,000 is wanted 
for cable-laying and £2,000 for extensions when required. Current 
will be obtained in bulk from the Yorkshire Electric Power Company, 
and the Council will erect а transforming station on a suitable central 
site recently acquired for street improvement. 

Eadoliffe.—The generating station for the Lancashire Electric 
Power Company is rapidly approaching completion, and negotiations 
for the supply of energy in bulk are far advanced with Rawtenstall, 
Bacup, Haslingden, Swinton and Pendlebury, and various other local 
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authorities. The supply of electrical energy in bulk to collieries 
promises to be a feature in the working of the company. 

Croydon.—A pamphlet has just been issued by the electricity 
department of the Oorporation. The Electricity Committee now 
charge 21d. per unit to consumers who require power at all hours, and 
14d. per unit to those who do not reqcire power between dusk and 
11 o'clock. The advantages of this system, the methode and machinery 
used for producing the current at the Oroydon stations, etc., are 
detailed in the pamphlet. 

Board of Trade Regulations.—4A special meeting of the Power 
Bills Parliamentary Committee of the London Chamber of Commerce 
will be held at Oxford-court, Oannon-street, E. C., on Sept. 21, at 
5 p. m., to consider the draft regulations issued by the Board of Trade 
for securing the safety of the public and for ensuring a proper and 
sufficient supply of electrical energy, to the contents of which we have 
already referred in previous isaues, 

Reading —On Friday the new electric water-cart, which has been 
built for the Corporation by Messrs. Dick, Kerr, and Oo., of Preston, 
was removéd from the Reading Station goods yard and placed on the 
tramrails, fitted all ready for the application of electric power, under 
the superintendence of Mr. Hodgson (Messrs. Dick, Kerr, and Oo.'s 
representative). The car has since been used to water the permanent 
way and sides of the roads abutting on it. 

Portsmouth Telephones.—The municipal telephone system has 
now been extended to Rowland’s Oastle. The price to country sub- 
soribers is exactly the same as that charged to those of the town. 
The charge at the Corporation call offices is 1d., and the municipal 
system now covers Portsmouth, Gosport. Oosham, Portchester, 
Fareham, Pubrook, Waterlooville, Havant, Emsworth, and Rowlaud's 
Oastle, the tot il number of subscribers being over 1,800. 


Electrical Testing.—The Westminster Electrical Testing Labora- 
tory, York-street, Westminster, have just issued a neat booklet con- 
taining their scale of fees. The object of the laboratory is to assist 
manufacturers, contractors, consulting and resident engineers in the 
carrying out of tests which they are unable to undertake for them- 
selves from either lack of suitable apparatus or a sufficiently skilled 
staff. Experimental and research work is also undertaken on behalf 
of inventors aad others. 


Dewsbury.—The electrical engineer, in his report upon the recent 
breakdown of the cables, states that for a long time Dewsbury had had 
remarkable immunity from accidente of thie nature, and a continuous 
supply of energy. The fault on this occasion had arieen from the 
smaller mains in the distributing boxes. The bulk of the difficulty 
has been got over, and Mr. Campion has advised certain measures 
which would obviate a recurrence of this trouble, and enable him to 
locate the faulte more readily when occasion arose. 


Elland. —The last report of the electrical engineer states that during 
the five weeks ending July 31 the engines ran а total of 144} hours, 
generating 6,151 units, and that the output was 2,081 unite. The 
total output from July 1 to 31 was 1,984 units, an increase of 500 on 
the previous month. At the end of this period the total number of 
consumers was 69, and the total number of 8-c.p. lamps connected 
4,156. During the five weeks ending July 31 the destructor rau 2994 
hours, detroying 265 loads of refuse and 150 loads of sludge. 


Aberdeen. —On Monday the Council asked the Lighting Oommittee 
to consider the advisability of a more genéral extension throughout 
the city of the improved street-lighting recently adopted by the 
Council for the tramway routes, and to report. It was explained that 
at the present time the committee had incandescent lights throughout 
that part of the city, and the result of that had been that there had 
been a constant demand for improved lighting in other parts. If that 
were generally done, it would put an end to the present patchwork 
system. 

Electricity in Collieries.—Messrs. Bolckow, Vaughan, and Oo. 
are extending the utilisation of electrical energy for motive and 
lighting purposes to their Shildon Lodge pit. Arrangements have 
been completed for the putting down of cables to convey the power 
from the Auckland Park Colliery pit to Shildon, two miles distant. 
New engines wil be fixed, and from the power-house at Auckland 
Park energy will be derived for haulage and lighting purposes at 
Shildon Lodge. At Shildon, also, cables are being put down for the 
supply of electric light for public use. 

Electrical Ore Finding.—The operations on the Barrow Hematite 
Steel Company's property, under an agreement whereby the Electrical 
Ore.Finding Company will receive royalties on the ore raised, have 
been successful in the location of hematite ore. The instruments 
having located certain spots that contained hematite in ground that 
had not been previously worked in any way whatever, bores were put 
down by the steel company, and hematite ore has been struck at a 
depth of 88ít.—7 e., within а few feet of the dep:h p eviously indi- 
cated by the Ore-Finding Company's operators, 


Newport (Mon.).—The borough electrical engineer has reported 
that Messrs. Oordes (Dos Works) have been making enquiries as to 
obtaining а supply of electrical energy for power purposes at tbeir 
works, and they estimate that they will require 1. 400, 000 units per 
annum. They, however, suggest that they should be supplied at leas 
than the scale rate for power adopted by the Oorporation. The matter 
д been considered, the committee resolved that the company be 
offered the supply of current required by them at the scale rate, which 
the committee consider is the lowest they can charge and obtain some 
remuneration. 

New Company.—The Simplex Arc Lamp Syndicate, Limited, has 
been registered with a capital of £16,000. Objects: to adopt agree- 
ments (1) with A. Heller, (2) with F. W. Stevens, and (3) with О. J. 
Scott, and to carry on the business of manufacturers of and dealers in 
arc and other lampe, brackets, globes, films, shades, glasses, burners, 
meters, galvanometers, ammeters, voltmeters, carbons, cut-outs, 


switches, motors, batteries, stoves, turbines, pipes, wires, and all 
appliances and things used in connection with electricity or any other 
illuminant or generator of light, heat, or power ; suppliers of electricity 
and other light ; electrical and general engineers, etc. 


Ayr.—The annual report of the burgh electrical engineer, Mr. 
Rolaud Marshall, states that the units generated reached a total of 
1,119,629, an increase as compared with the previous year of 102,595 
units, The prices charged for current were: private lighting, bd.; 
public lighting, 2d.; traction, 1:5d. and Id.; power, ; and the 
revenue was as follows: private lighting, £5,627 ; public lighting, 
£3,590 ; traction, £1,753 ; other sources, £286—being a total income 
of £11,257. The expenditure, including £4,822 interest aud sinking 
fund, was £10,629, leaving а net surplus of £627, or 2526 in excess 
of last year. Sanction has been obtained to a loan of £15,000. 


East Barnet Valley. —The Urban District Council are considering 
an offer from the National Electric Construction Company for carrying 
out the complete central.station equipment. Including the extensions 
to Hadley Wood, the cost will be £15,500. This includes a sum of 
£1,250 for buildinge, £250 for land (half an acre), and а provisional 
sum of £500 for street-lighting. The plant will consist of gu pro- 
ducer and gas-engines with direct-coupled machines, storage battery, 
balancer and booeters, switchboard, mains, aud all the n 
accessories for a complete equipment. The engines will be capable of 
dealing with a load of 60 kw., and the battery will consist of 256 cells, 
having а capacity of 80 amperes for five hours, 


Dundee.—The partial breakdown in the electricity supply on 
Monday night was, it is stated, caused by a service cable giving way. 
This occasioned a heavy current to flow through the copper strip 
feeders, which were already weak, and they, too, colla The 
we:kness of the copper strip and many of the services and boxes put in 
about two or four years ago was brought to the notice of the Council 
by the engineer some monthe ago. The current had to reach the centre 
of the city by way of the outlying osble feeders at the west, north, aud 
east ends of the city. This threw very heavy work on to these feeders 
and the Perth-road distributor, but they might have stood the strain 
if the latter had not been damaged where it runs in front of the 
premises recently erected. 


St. Marylebone.—The Borough Oouncil intend to apply to the 
London County Council for approval to an alteration of the standard 
pressure of supply to consumers iu the area of supply comprised in 
their order. At the present time current is supplied at pressures vary- 
ing from 60 to 200 volts on the alternating and continuous current . 
systems. It is now desired to alter this into а continuous-current 
eupply at 240 volts on the low-tension system. The London County 
Council have sanctioned the но for 42 years by the Marylebone 
Borough Council of £340,045 for eleotric lighting worke, subject to 
the latter body's providing out of а sinking fund, or from maintenance 
account, for all renewals and replacements during the currency of the 
loan of plant, machinery, and worke, and a loan for 38 years of 
£48 545, the estimated cost of bringing existing plant into working 
order, and a loan for 10 years of £44,850 for meters ог alterations to 
existing meters consequent on change of pressure. These loans are 
in addition to the loan of £1,212,000 already incurred to pay the 
Metropolitan Electric Supply Company for their Marylebone property 
and goodwill under arbitration award. 

Southwark.—At the Borovgh Oovncil on Wednesday evening, on 
the first meeting after the recers, some remarkable opinions on elcc- 
trical engineers were expressed by Alderman Boyd. It will be remem- 
bered that the services of the late electrical engineer to Southwark 
Borough Oouncil—Mr. Blaikie—were dispensed with by this Borough 
Vouncil in а manner which caused much comment in the electrical 
world. On Wednesday evening the Electric Light Oommittee 
recommended that advertisements be issued for a chief engineer 
and manager of the electric light uudertaking at a salary of 
£300 per annum, rising by annual increments of £20 to а maximum 
of £400 per annum. long discussion arose on this recommendation. 
Councillor Chell moved that the matter be referred back for further 
consideration. He argued that they did not want an electrical engi- 
neer to manage the concern, but a commercial man who would go out 
and canvass for customers, whilst & mechanical man should manage the 
electric light station. Alderman Boyd warmly supported the propoei- 
tion of Councillor Chell. They did not want an electrical engineer, he 
said, with а lot of letters after his name, but a good business man to 
manage the concern outside the station and a smart mechanical engineer 
to manage the station itself. Properly speaking, he said, there was no 
such thing as an electrical engineer. Avy person of ordinary intelli. 
gence could read up in a month all that an electrical engineer knew. 
There was nothing in it. It was all a lot of theory. What they 
wanted was а good mechanic to supervise the station. Councillor 
Attenborough said he did not think it was any good for the Council to 
issue advertisements for a qualified electrical engineer, The Oouncil had 
treated the late chief of their electric lighting department so dis- 
gracefully, that no member of the Insti ution of Electrical Engineers 
would be likely to apply for a post under such а council. Oouncillor 
Hill advised the representatives of St. George's, Ohristchurch, and 
St. Savicuc’s, in which parishes the Newington electric lighting order 
does not run, not to take any part in the voting, but to leave Newing- 
ton to ‘‘ stew in its own juice.” After a long debate, the committee's 
recommendation to advertise for a chief engineer and mansger was 
carried by a large majority. 

Colchester.—Electric lights are to be substituted for 13 oil lampe 
in Mile End-road. The Electric Light Oommittee in their last report 
give the output of electricity in July as 23,174 units, number of oon- 
sumera as 515, and the number of 8.c.p. lamps connected as 26, 505. 
It is proposed to charge the Tramways Committee for the first year of 
working 25. per unit, and 10s. 6d. a week for making the daily tests 
required by the Board of Trade. The Lighting Committee has been 
informed that if the number of public electrically lighted lampe can 
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this committee will 


be increased to 400 equivalent half-ampere lam 
the ending of the 


be prepared to made a charge of 21d. per unit ti 
financial year. 

Devonport.—The demand for current for motive power and lighting 
has increased 60 per cent. in the last 12 months, and as more favour- 
able terms have recently been offered to consumers there is a prospect 
of the increase continuing. The Electric Power Committee consider 
that the need for extending the plant is urgent, and the chairman 
(Mr. Н. Banbury) and the electrical engineer (Mr. J. W. Spark) have 
been deputed to inspect a number of engines and report to the com- 
mittee, with a view to one being purchased and laid down in time to 
augment the tupply for the coming winter. Although the necessity 
for extending the plant has arisen earlier than was expected when the 
works were built, it was anticipated, and the bed for the new engine is 
already provided. 


London Gazette.—An adjudiostion order has been made re Heury 
Bock Binko, electrical engineer, carrying on business at 34, Leaden- 
hall-street, E.C., and residing at 4, Highbury-crescent, Highbury, 
Middlesex. The partnership between George Frederick Matthews and 
Aubrey Hunter Spalton, carrying on business a« electrical and 
mechanical engineers at 64, and 80, West-street, Sheffield, has been 
dissolved by mutual consent ; aleo that between William James and 
William S'. Just Clarke, carrying on business as electrical engineers 
and instrument makers at 174, Pentonville-road, Olerkenwell, E.O., 
and 16, Camden-road, N. W., under the style of '* W. B, Clarke and 
Co. Mr. William Henry Platts, 1, Oxford-row, Leeds, chartered 
accountant, has been appointed trustee in the estate of the Yorkshire 
Motorcar and Electrical Engineering Company, carried on at 
101, Kirkstall-road, Leeds. 


Barrow.—The Oouncil at their last meeting discussed at length a 
petition from shopkeepers who objected to paying 6d. per unit for eleo- 
tricity while householders were charged 44d. Finally it was decided 
to reply that they could not see their way to reduce the charge at 
present, It was pointed out that the system of charging had been 
based on the principle of charging each cousumer in proportion to what 
it costs to supply bim with current, and that this cost is much greater 
ia the case of shops than in that of private houses; that their letter 
assumed that the tradesmen paid 6d. per unit, whereas the average 
price for the last year worked out at about 541., and that the com- 
mittee much regretted they were unable to make a general reduction 
last March, but were confident, with the improved state of things now 
existing at the works. to be able to reduce the hours for which the 
maximum price was charged, from 14 hours to one hour, 


Macolesfield. —At the last Town Council meeting, the town clerk 
read notices from the Empire Electric Light and Power Company, 
London, Mersrs. Foote and Milne, London, and Mr. G. Vaughan 
Fowler, Warwick, of their intention to apply for a provisional order 
to supply electricity within the borough. There was also a letter 
from the Industrial Engineering Company, of Newton, near Hyde, 
submitting a generalised arrangement of their scheme for lighting the 
borough, and enquiring, in the event of the Corporation deciding not 
to goin for a scheme of their own, if they would give the company 
the option of purchasing the provisional order, or their help in secur- 
ing the same from the Local Government Board. Finally, the chair- 
man was asked to procure further detsils of his scheme for a 
200-kw. plant with feeders, distributing maine, etc., at a cost of 
about £12,000, excluding buildings and site. The Chairman, Messis. 
Councillors Brown, Oroes, Clayton, and Isherwood were appointed a 
sub-committee to further consider the route along which the cables 
shall be laid in the first instance. 


Clydebank.—Recently the Clyde Valley Electrical Power Oompany 
ar rides whether the Council would take a supply of electricity for 
public purposes, and explained that, as the alternating current at 50 
cyoles per second would be more suitable for the burgh and district, 
they were ра to bear the expense of altering the wiring in the 
municipal buildings from the direct-current system to the alternating- 
current. The Electric Lighting Committee at first agreed to adhere 
to the direct-current system, as stipulated in the agreement with the 
Clyde Valley Company, but to allow a rotary transformer to be placed 
within the buildings alongside the present dynamos, provided the 
company would take over the dynamos at a valuation. The company 
afterwards suggested the introduction of concentric wires, which could 
be drawn through the present tubes without breaking out any of the 
plaster or woodwork ot the building. The committee then agreed to 
allow the alteration of the wiring of the buildings on certain condi- 
tions, one of which was that the company undertake to have the new 
current installed in the buildings not later than Feb. 15 next, во as to 
enable the Council to give delivery of their machinery and plant toa 
расия on that date, This course has been agreed to by the 


Wisbech.—An enquiry has been held by Colonel Meade- King into 
the application of the Town Council for sanction to borrow £25,000 for 
purposes of establishing an electric lighting undertaking. As already 
noted, a provisional agreement has been entered iuto between the 
Council and the National Electrical Construction Company, under 
which the latter will carry out all the work in connection with the 
scheme and run the undertaking themselves for at least a period of 
years, and under which the money for the scheme is to be borrowed by 
the Oouncil and repaid by the contractors. The Corporation was repre- 
sented by Mr. J. Ellis Griffiths, М.Р. (instructed by the town clerk, 
Mr. Geo. Carrick). The ratepayers opposing tbe scheme were repre- 
sented by Mr. Arthur H. Poyser (instructed by Mr. T. R. Dawbarn), 
and Mr. Н. St. John Raikes (instructed by Mr. Robert Dawbarn) 
opposed the scheme on behalf of the Wisbech Lighting Company. The 
elscteiosl engineers employed by the Corporation, Messrs, Hammond 
and Sons, were represented by Mr. Spencer Hawes, whilst the managing 
secretary of the National Electrical Construction Company, Mr. W. B. 
Cownie, was also present. Amongst those who gave evidence were the 


Mayor (Mr. Н. C. Elgood), the chairman of the Electric Lighting 
Committee (Mr. A. Southwell), the borough surveyor (Mr. A. Н. 
Plowright), and the mansger of the lighting company (Mr. J. G. 
Hawkins). | ! | 

Sheffield.—The electric supply department have issued a large 
illustrated postcard, iu which the general mansger and engineer (Mr. 
S. E. Fedden) points out that it is in the consumers’ interests to over- 
haul their incandescent lamps from time to time and remove any which 
may have become black en d with use, resulting in loss of light and 
efficiency. He says: То secure the greatest economy in electric 
lighting only first-class lamps should be used, the small extra coet 
over inferior grade being saved many times over during the life of the 
lamp by the reduced consumption of energy per candle-power. For 
example, a low-class 16-c.p. lamp, costing, вау, 8d., may corsume one 
unit in 12 hours, whereas lamps of the same candle-power such as are 
sold at about 1«. each, will frequently burn for 16 hours with the same 
consumption of energy, in addition to which the good Jamps need not 
be changed во fri quently as the poor ones. Assuming, however, their 
life to be equal, say 650 hours, the relative cost will be approximately 
as follows: Low-grade 16-c.p. lampe—first coat. 8d.; energy consumed 
at five watts per candle-power = 52 units at Ad., 17s. 43. —total cost, 
183. High- grade 16.с.р. Jamps—firet cost, .]s.; energy consumed 
at four watts per candle-power- 41:6 units at 4d., 13s. 104d,—total 
cost, 14s. 104d.. cr, approximately, a ssvirg of 15 per cent. in favour 
of the high-grade lamp. Attention to these details at the commence- 
ment of the winter season will secure à maximum of comfort and satis- 
faction, and assist in economising energy and reducing consumers’ 
accounts. 


Battersea.—The London County Counoil have consented to the 
erection of the coal eon veying plant at the central electric generating 
station. Various mains аге to be extended at an estimated cost of 
£119, and also additio. zal osbleis to be provided in stoneware casing 
already laid at an estimated cost of £317. The committee have been 
considering the charges made for the supply of electrical energy to, 
and maintenance of, arc lamps within the borough. They s:ate that 
they have ascertained that the charges made by other metropolitan 
borough councils supplying electricity ате as follows: Bermondsey, 
54. per unit (about £25 per lamp per annum) ; Fulham, £25 per lamp 
per annum; Hackney, £18 per lamp per annum; Hammersmith, 
£22, 10s. per lamp per annum; Hampstead, £28 per lamp per annum 
(500-watt азо lamp); Shoreditch, £51 per lamp per annum (nearly) ; 
Southwark, £28. 7s. per lamp per annum (34d. per unit); St. Panoias, 
51. per unit (about £25 per lamp per annum). The electrical engineer 
bas prepared a report showing the cost to the electricity department 
of the street-lighting for the year 1905 4 and the estimated cost for the 
year 1904-5. Taking into consideration the charges for generation and 
distribution of electricity, rents, rates and taxes, management expenses, 
and s; e;ial charges during the year 1903-4, а loss of about £779 has 
been incurred. Having regard to the whole of the circumstances, the 
committee recommend that the cbarge for the supply of electrical 
energy to, and maintenance of, arc lamps be inoreased from £16 to £18 
рег lamp per aunum, There are at the present timo 356 arc lamps 
tized in the borough, and in the event of the recommendation of the 
committee being adopted, an increase of £712 will have to be provided 
for in the es imates for the accounts of the Council as lighting 
authority, but а corresponding increase in the revenue in the accounts 
of the electrical undertakings will be effected. 


Salford.—Au enquiry has been held into an application by the 
Town Oouncil for sanction to borrow £5,000 for purposes of electric 
lighting for the district includel in the Prestwich electric lighting 
order of 1900. Mr. J. Parrett, deputy electrical engineer, said in his 
evidence that the money was required for the purpose of enabling a 
supply of el ctricity to be given iu the district of Prestwich, covering 
an area of 2,435 acres, with a population of 12,839. ^ Weth reference 
to the system of supply, the single pba:e alternating - current 
system was to be adopted similar in all respects to the syatem 
of supply which had been in use in the district of Higher 
Broughton, Salford, for the past eight years. Duplicste high. 
tension cables conveying electricity at 3,000 volts pressure would 
be laid to а sub-station situated centrally in the area, a 
branch being taken off one of the cables in order to supply Hilton- 
lane. From the sub-station low-tension cables would be laid. Trans- 
formers would be used in the sub-station to transform the pressure 
from 3,000 volts to 200 volts, and this pressure would be supplied 
wherever low-tension cables were laid. A pilot cable for indicating 
the pressure of supply at the eub.station would be laid with the other 
cables. High-tension cables would also be laid down Rectory-lane and 
Whittaker-lane, and persons requiring a supply of electricity in these 
two roads, and also in those parts where low-tension cables were not 
laid, would be provided with individual transformers for transforming 
the pressure down to 200 volts. In these cases the high-tenaion alter- 
nating current would be taken direct into the houses; in every case 
the transformers would be er closed in a cast-iron box. No cables had 
been provided for in Bury Old-road by agreement with the Prestwich 
Urban District Council, the arrangement being that should any appli- 
cations be made from this road the cables. were then to bə laid. 
Were cables required to be laid the capital expenditure would be 
£626, upon which an adequate return could not be expected 
at present. Lead-oovered and concentric cables would be used, 
with the exception of the pilot cable, which would be twin 
lead covered. The high.tension са]. в and the pilot cable would 
be drawn into p'pes, but the low-tension cables would be armoured and 
laid direct in the ground, the soil being of a sstisfactory mature. А 
sum of £962 had been included for service cables, meters, eto., neces- 
sary for connecting up corsamers. Allowing £20 per consumer 
approximately, 50 consumers would ba connected with this expendi- 
ture The current to be used in the area would be conveyed by cables 
already in ute from the Frederick-road works to the boundary of the 
borough of Salford. Those cables would then be ease! d to the 
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cables proposed to be purchased under this loan, The transformers 

у ш е possession of the 
Salford Oorporation, having been used in Salford prior to the system 
in the centre of the town being changed from alternating to direct. 


which would be used in the area were already i 


current. No new expenditure under this heading would, therefore, be 
required for some time, They had sufficient power at the Frederick- 
road station to supply this extra demand. | 


Londonderry.—The Corporation obtained a provisional order in 
1891, and in 1894 the public lighting installation was commenced. 
Specifications and plans for private lighting and power үрө теге 
prepared jointly by Messrs. Preece and Oardew and Mr. Маогогу in 
1901, and contracte entered into in May, 1903, amounting to about 
£20,000. A contract was afterwards acoepted for the new buildin 
for £5,500. Owing to the site of the station being reclaimed and. 
great care had to be tsken in putting in foundations for the 
new buildings, which are sunk to hard ground, in some cases 
14ft. deep. A foundation of cement concrete, from 2ft. to 4ft. 
deep by 6ft. wide, has been provided under all walls. The 
engine - house extension is 75ft. long, 50ft. wide, and abound 
40ft, high, and is finished with open iron roof and lantern light. 
The switchboard platform occupies one side, at a level of 5ft. above 
the floor, and is i approeoned by a double flight of cast-iron stepe, and 
protected by polished steel rails and standards. The floors of platform 
and engine-house have been laid with encaustic tiling. The new 
boiler-house is el to the engine-house, and is 90fc. long, 48ft. 
wide, and 30ft. high, with opeu iron roof and louvre ventilation along 
the whole length of ridge. ere are at present five boilers and space 
for two additional ones. Between the boiler-house and quay a store 

rovides room for 1,000 to 1,500 tons of coal. At the end of boiler- 
ouse а new pump-house has been erected, with a large tank overhead 
меш water supply to the condensers, The supply for this tank is 
wn from the river by two electric motor-driven pumps, while 
the old tank is used for supply to steam-boilers, e whole of 
the buildings, etc., including batteries and test-rooms, stores, ete., 
have been carried out by Mr. R. Colhoun, of Londonderry. The 
sub-contractors were Mesers. Wm. Nelson and Alexander Brown 
and Oo, for decoration and iron stairs and railing respectively. The 
plans and ification for the works were prepared by Mr. Daniel 
Conroy, architect, under whose * they were executed, 
Мт. W. M’Elwee acting as clerk of works on behalf of the Corpora- 
tion. The total outlay on bnildinge, etc., is about 27, 175. The 
boilers, pumps, condensing plant, and pipe connections have been sup- 
lied by Messrs. Victor Ooates and Co., of Belfast. There are three new 

. Lancashire boilers, each 7ft. біп. diameter by 26ft. long, suitable for 
a working pressure of 125lb. per square inch, constructed throughout 
of Siemens-Martin mild steel. The feed pumpe are of the Weir 
vertical direct-acting type in duplicates, each capable of delivering 
2,600 gallons of water per hour, and are placed in the pump 
room, which also contains two Puleometer centrifagal pumps 
coupled direct to Brush shunt-wound continuous-current motors 
provided with no-load and overload automatic releases, There 
are three condensers of the ejector type, by Messrs. Korting 
Bros. The contract for the generating plant was carried out by the 
British Thomson-Houston Company, of Rugby, who built the elec- 


trical apparatus and sub-contracted the engines to Messrs. W. H. 

Allan and Sons, of Bedford. There are four direct-coupled steam sets, 

two capable of ее um kw. each. These dynamos are 
es. 


shunt-wound six-pole mac The compound engines which 
drive them are of 375 i.h.p., each with high-pressure cylinders 
of l4jin. and low-pressure cylinders of 24in. diameter and 
having а stroke of 1010, The two smaller sets are six-pole 100-kw. 
machines, compound wound with a view to being eventually used 
to supply power to the future electric tramways. The British 
Thomson-Houston Oompany also supplied the balancer-booster set. 
The battery was manufactured by the Electrical Power Storage 
Company, of 4, Great Winchester-street, London, E. O., and consists 
of 268 cells. The contractors for the switchboard were Messrs. Cox- 
Walkers, of Darlington and Edinburgh, who have also carried out the 
cable work connecting tho machines with the board through the various 
energy-reoording meters, etc. The overhead five-ton travelling crane 
was supplied by Mesers. Porte and Co., of Dublin. Travelling rails 
are laid along the whole length of the new engine-room. The whole 
of the private lighting cables have been manufactured and laid by 
the Western Electric Company, of North Woolwich, and are insulated 


with impregnated paper and lead-covered. The feeder cables are of 


the triple-concentric type, lead-oovered, jute-served, and drawn into 
conduits, spare ducts being provided for additional cables when required. 
Three-core, lead-covered, dake ieeved pilot cables are also drawn into 
the conduits from the works to the various feeding points. The 
distribution cables are of the three-core lead-covered pattern, laid in 
earthenware troughs which are filled with bitumen and covered with 
bricks, The distribution cables are split ар into sections by means of 
110 intersection boxes and seven fuse and feeder pillars. A few Nernet 
lampe have been placed in the streets. The outside work included in 
the cables contract has been supervised by the assistant electrical 
engineer, Mr. B. Mertens, A. I. E E., and carried out under the 
superintendence of Mr. H. J. Holder, A. M. I. E. E., of the Western 
Electrio Company. 


PROVISIONAL PATENTS, 1904. 


. Serr. 5. 
19109. Improvements in singlo-phase oommutator motors. 
Franklin Punga, Oswaldstre House, Norfolk.street, Strand, 
London. 


19113, Wireless telephony. John Alexander Steven Arnold, 55, 
Ohanoery-lane, London. 


19125. Improvements in brush-holders for electrical machines. 
Benjamin Garver Lamme, the Westinghouse Patent Bureau, 
Westinghouse-building, Norfolk-street, Strand, London. 
(Date applied for under Patents Act, 1901, Sept. 16, 1903, 


being date of application in United States. (Complete 
specification. ) 

19196. Improvements in or relating to 
machines. William Horace Foot, Westinghouse Patent 


Bureau, Westinghouse - building, Norfolk-street, Strand, 
London. (Date applied for under Patents Act, 1901, 
Sept. 16, 1903, being date of application in United States.) 
(Complete specification. ) 

19139. Improvements in electric aro lamps for medical pur- 
poses. Wilhelm Sedlbauer, 46, Lincoln’s-inn-fields, London. 

19160. Improvements in telephone cord. Ernst Gustaf Sievert, 
18, Southampton-buildings, Ohancery-lane, London. (Com. 
plete epecification. ) ' 

19168. Improvements in and relating to alternating-current | 
and electrical machinery. William Phillips Thompson, 
322, High Holborn, London. (Berliner Maschinenbau Act.- 
Ges. vorm. L. Schwartzkopff, Germany.) (Oomplete specifi- 
cation.) 

SEPT, 6. 

19189. Improvements relating to signal lights for tramway or 
street cars and for similar servioes. Sydney Weiss 
Mitchell, 18, Southampton - buildings, Ohanoery - lane, 
London. 

19198. Improvements in the oonstructien of lifeguards applio- 
able to electric tramcars and the like. John Nathan 
Fidler and Samuel Woolley Fidler, 4, St. Ann’s-equare, Man- 
chester, 

19232, Improvements in or to electric arc lampe. 
André Blondel, 111, Hatton-garden, London. (Date applied 
for under Patents Aot, 1901, Sept. 9, 1903, being date of 
application in Belgium.) (Oomplete specification.) 

19249. Improvements in and relating to electrio light fittings. 
Henry Lea and Sydney Mitchell, 18, Southampton- buildings, 
Ohancery-lane, London. 

19243. Improvements in and relating to electric generator 
locomotives and the like. Alfred Dickenson and John 
Mannheim, 18,  Soutkampton.-buildings, Chancery-lane, 
London. 

19245. Improvements in automatic signalling for eleotric 
railways or tramways, Reginald Page Wilson and Arthur 
Grotjan Marshall, Norfolk House, Norfolk-street, Strand, 
London. (Complete specification.) 

10265. Improvements in indicating devices for electrical fire- 
alarms. Reinhold Hoenicke, 18, Buckingham-street, Strand, 
London. (Complete specification.) 

19266, An new or improved galvanic cell. Rudolf Ziegenberg, 
18, Buckingham-street, Strand, London. (Complete speci. 
fication. ) 

SEXT. 7. 

19305. Improved electric interlocking apparatus for operating 
electrically-worked signals and points. Edmond Meyer 
Tudor Boddam, 55, Ohancery-lane, London. 

19326. Improvements connected with electric hand-switches 
for motor cycles and other like purposes. James 
Frederick Janes, 40, Chancery-lane, London. 

19533. Improvements in means for eliminating the effects of 
induotion in telephone systems and the like. John 
Young, 322, High Holborn, London. 

19334. Improvements in electric motors. The Firm of Reiss 
and Klemm, 6, Lord-street, тароо (Date applied for 
under Patents Act, 1901, Oct. 12, 1903, being date of appli- 
cation in France.) (Oomplete specification. ) 


Sept. 8. 

19341. An improved bearing for use on motors, dynamos, or 
other machines. Thomas Haynes, 114, Fentham-road, 
Erdington, near Birmingham. 

19848, Regulating trolley head for electric cars. John Murphy, 
James Murphy, and Philip Goodier, 521, Oleveland-street, 
Birkenhead. 

19364. Combined driving gear and brake for electric cranes, 
John William, Branston, 30, Forester-avenue, Bathwick, 

19365. Improvements in and connected with metallic conduits 
for electric wires and cables. William Herbert Isher- 
wood, Carlton Mills, Leeds. 

19499. Improvements in regulating mechanism for aro lamps. 
Herbert John Haddan, 18, Buckingham-street, Strand, 
London. (Allgemeine Beleuchtungs und Heizindustrie Act.- 
Ges., Germany.) (Complete specification.) 

SEPT, 9. | 

19433. Improvements in the internal insulation of tubes and 
fittings for electric conduits. Thomas Taylor, Electric- 
avenue, Witton, near Birmingham. 

19465. Improvements in and relating to crossings of tramway 
rails, Barnim Kombat, 81, High Holborn, London. (Com- 
plete specification. ) | | 

19475, Improvements relating to electric cranes or the like. 
Oliver Imray, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London, (Siemens Schuekert- 
werke G. m. b. H., Germany.) | 
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19478, Improvements in regulators for electric circuits. The N Amount 
British Thomeon-Houston Company, Limited, 83, Caunon- i | T pe ax 
аи dcm (The General Electric Company, United | Qaliender's Cable, Debentures ....................... . 100 — 101-105 
19479. Improvements in electric meters. The British Thomson- . Co Pret, 6092009090900*990009000900090000099009 | 8 es 13 
Houston Company, Limited, 83, Oannon-street, London. t. Pebenture . . 100 — 9096 
(The General Electric Company, United States.) Bilson а iison and Swan, Swan United, “А” Shares, 1-99,261 .......... 5 Е 
19492. Improvemeuts in electric automatic block signal and | — 5 per cont, Debentures o 01-01709 xe 10 I 78% 
safety systems. George P. Finnigan, 53, Ohancery- lane, — 4 per cent. Deb. Stock, Red. -2...00 0 . 7782 
London. (Oomplete specification.) Neoteio бакыра, Ио, Nos. Í to 118,100 ........ 8 1 
19500, Improvements in electric meters of the mercury eleo- | — — hr Comb Perp. Id eri bab. . .. . .. 10 = Bs 
cota on te a Wright, Norfolk House, Noi folk - Zane Limited, 6 per pany Qi), per c iem Stock, Red. 109 - 05 
street, Strand on ectric , 5 percent. Cum. Pref, . - 
19502. Improvements in electrolytic meters for alternating | W.T.H x JE EE Wot dne ^: каан ы 8 T юц 
currents. Arthur Wright and Herbert Flaxman Reason, enr 3558 y—L[— ũ4ꝓ ое оаа . . ET У 
Norfolk House, iss e Strand, London. India Bub et, Gutta i Percha, a and Teiegraph Works ...... 155 = A 
PT. per cent, DeDeniureg...... ss. aa аә 
19506. Improvements in connection with wall sockets and ине, тж, Тїш и bari tenance........... ee 19 = 10-1 
switches for electric circuits. George Edwin Fletcher, c VVV 101.100 
17, St. Ann's- square, Manchester. ЕЈ ie Li 
19525. Improvements in and relating to electromotors. Ad. iu B ger е т ghting апа Supply.— | 
‘Baumann, 65, Ohancery-lane, London. (Date applied tor | © ые, Pref. 750018000 277277 - 10 — 9140 
under Fatents Act, 1901, Sept. 12, 1903, being date of appli- 6 per cent, Cum. Second Pret., 15,001-22,600 .... 10 ш. 104-11 
cation in Germany. ) (Complete specification. ) q4 r cent. Debenture Stock. Red. ...... sesede а бл 
19540. An improved combined rail and road electric tramway — 7 e e = d eati Коне о. 5 10 . S 
system and vehicles therefor. John Dixon and Thomas | Brompton and Kensington, Ordinary...... 3 „ D. 102.11 
о Dixon, Lloyds’ Bank Buildings, Canute-road, South. | |. 7рет cent. Preference , йу Nos, 140000. 7 B - ло 
ampton. os. 20,001- rp. Ordinary, eae 8 — 77 
19561. Improvements in and relating to trolleys for trio Cambridge Весно Supply ly Company, 121-1 
tramways. Josef Honnette and Heinrich Gebhardi, — Oros and Мм, 3 4 par cant. Guar Deb. Stock 100 — 107-11 
High Holborn, London. (Complete specification.) — x^) 80,00 Not. C 5 ©. 2 
19572. Improvements in means for controlling circuit breakers. cent, Cum. Prof. ....................‚ 5 a 
The. British Thomson-Houston Oompany, Limited, 983, — DO ML NS ЫЧ ке Ош оте, 14000. бс 4755 
5 London. (The General Electric Company, ке — aper cant e tt ook, Red. (Prov. Certs.).. 100 a 10 104 
eisea ectri €0e«259099002600000000009000009090 ons е 
19573. Improvements in train control systems. The British | (4. 5: »- em De „ d i Eden 09 
Thomton-Houston Company, Limited, 88, Ospnonctreo E: Oper deni. Санаан keel . 1 ж ine 
ndon. e General Electric Company, United States.) — — 5 per cent, Debenture 8{ооК.................... - : 
19674. Improvements in motor-control systems. The British | county ot t'London | Ae Зары оа dum у) у 10 — 19905 
Thomson. Houston Company, Limited, 83, Cannon street, 6 per cent. Cum. Prei i . 2 10 - N4- 
London. (The General Electric Gompany, United States.) . — 4i per cent реве Debentures Prov. Certa. ар чөн 100 a 105-108 
19580. Improvements in electric meters. Thomas Duncan, | Edmundsons' Electricity Corporation, Urdinary, 1-50,000.. 5 — 66 
7, Southampton - buildings, Chancery. lane, London. (Date 6 per cent, Cum. Prei i... 8 — 1457 
applied for under Patents Act, 1901, Dec. 29, 1903, being | „= Tete On MAR. a 3.600 8 — 4. 
date of application in United States.) (Complete specifica- oent, о DAT 5 100 = aot 
tion.) | €: Electric Supply, Ltd., Or Ord. A. Nos. 1-10,000...... 10 = 6 
19590. An improved casing or conduit for electric conductors. | ү. Hectrleſty Limi 48.000 DERE 5 = : 
Malcolm Macdonald McHardy, 40, Ohancery-lane, London. Hove eee Bellie. Limited ое. 113,000. à "m к. m a арі 
Isle of Wight Elec, Lt. and Pwr. 0. t "ot 01-1 
—— MÀ Kalg roor lie Electric Power апа "piti. Limited, 6 per 
COMPLETE SPECIFICATIONS ACCEPTED. — Cum, тес ооа етаго LA. 8 — 12140 
To be published Sept. 29, 1904. Kensington and . and Notting Hill, 4 per = 
1903 cent. Dehantnre Mtock Red .. .......... 1000 . 102.105 
i T E . eig porada Din, leo. Lighting and тагыда, Pret E. - 112 
o telegraphy. brown. 6 per cent. Pre... бш d 
19341. Apparatus for use in laying pipes for sewers, drains, r cent. lst Mortgage Debenture Stock, Red... 100 — 9885 
Р light, gas and water mains, and such like. — C 5 5 an = iets 
yes. per oen Mortgage ure = - 
N Gan “ ia РР ` 
21227. Lifeguards for electric tramoars and other road vehicles. Ега ош. N Debenture, Red. . ES 82.85 
Turner and Turner. Midland ресе Power Dis., Ld., re oo с. Ist Mort. Deb.. * 100 - 93-96 
$1315. Steps for electrico and other tramway cars, vehicles, | —— Pre Tyne Eiectrio Suppiy, Ordinary .. Soa 7 id 
and the like. Cable. Notting Hill емен ht 5 d 15 ЕА 
cen (Reg. oe ° 
21939. Electric aro lamps. Hulsart and Adams. Oxford Elaotzio, Ordinary, 1-96 апа 3: -14,510............ 6. 5 
28359, N plugs and the like for electric ignition. k T оош, D Debent со. N НЕЯ 100 .. 87.1 
eulle. | oyal Ele Company on per oen Firs 
: Sh Mort bentur ess . = 100.1 
23540. Electric resistance boxes. Adams and Cartis. Smithfield Markets Electric ба Lid., Ord., 1-12,000:. 6 . apu 
$3636. Raising and lowering electric arc lamps. Brown. EM DE сд a 
25022. Couplings for electrical conduits. MoMurtrie. (Date | South Metropolitan Electric Light and Power Co., Ord... 1 .. . 
applied for under International Convention, Nov. 21, 1902.) | — / рае cunt lat Me V w № Н, 
1904, —— Ditto, June, 1904 Skt Б ы nae eden >ы = 
8540. Printing telegraph receivers. Swift. dt. James s sd Pal 1!!! usce. epic. "MINE 
10688. Device for grinding commutators. Bohm. ET 5i er ceni. Deb. — TT 100 = #110 
19968, Installation and apparatus for automatically putting | au Eleotric 8 Co., Ordinary, 8-80, 007 . . rä = as 
alteraating · ourrent transformers into or out of Wortminstor, Ordinary ч Preference, аса Е 194 
cirouit. Mariage. 5 per cent. Cum. Pref., 110, 101-138, 81. 6 B v^ 
17199. 5 of electric glow lamps to represent candles. Eleetrle Tramways.— 
imipgnam. Ао lo: Argentine; з ри г cent. Cum, Pref., 1-860,007 .... Б — 6515 
A ea ee : - en 5 .. УЕ 
Auckland El ment 6 per cen. D 3 а 100 — 190104 
` i uckian ec. S, с. or os 
COMPANIES’ STOCK AND SHARE LIST. Barcelona Tramways, Limited. Ord., 1.20, oa ana, 10 -. 910 
с 5 per сеці Cum. Pret Pref. 4500 1-10,000 Trnmn 105 D 20. 
Amount ——— 44 per cent. Red. Det Deb. Stock .................... 100 1-96 
Name. Last price pe . 
paid. Rath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606.. 1 11/16-13/16 
Commerelal and Industrial.— £ e — 5 per cent. Cum. Pref. Shares, 159,854 ......... Ee E 51 А 
Alliance Elecsrical Oo., 5 per cent. Cum. Pref., Mt, Nos, 1-70, 000 1 2 $1 Belfast Street Tramways, Ord., 1-26,600 .................. 10 .. 10-11 
Aron Electricity Meter, 6 p.c. Cum. Pref. 8 125,000 l +3 BiacEkpool and Fleetwood Tramroad ....-..--ssserececee 10 = 153-1354 
British Insulated and Helsby Cables, 55 1- . 100.000 5 — Ж Brisbane Tramway Invest, Шш. Он, 115,00 ыгыз б — lee 
per cent. Саш, Pref., 1-100,000 ................ = per cent. Cum. Pref., Nos. 1 75,000............ = PE 
— t. M bent uren 100 . 101104 4 cent. Deb. Stk., Red., Prov. Certa. all 100 1 
JJ менне reece ge D Sn British бо umbla Blestrio Raliway o., Ord. Det . ра. 00 - 87-00 
ouse Klee. and Manur., 6 per cent. Pref., ~ | ——— Non.Oum. 5 per cent. Frei. . 10 10.1 
BIG, QOL STS 000: ........ . веера не ваного - 8555 ——— 44 per cent. 1st Mt. Deba.. Nos. I-0. 250, of SO each 40 wi р.с, 
— 0) cent. Mortgage Debenture Stock .......... 2 ze 85- —— 44 per cent. Vancouver Power Deb. ............ к -100 
Brush Electrical Engineering, Ordinary, Nos. 1-106,751 .. 2 4-3 British Elestrio Traction ora. 1-500,000 & 60,001-90,000 10 oa ok 
—— Won. Cum., 6 per cent. Frei... „ ЗИ ——— b per cent. Om. PL, 001-60,000 ............ s - 10). 
—— 44 per cent. lst Debenture Stock . .. 100 — 34.97 xd — 5 per cent, P erpetual N 23 2 100 117420 
=m 44 per cent. ind Debenture Stock. . 100 ш 70-75 z per cent. 2nd Deb. Stock 100 7 
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Name. m “paid. Bu price. Name. Lu кише 
and Belgrano Tram.,0rd.,1-100,000 ..... 6 3 Oldham, Aston, and Hyde Tramway, Ordinary......... 10 = 12-124 
777 p ̃ E o 'б per cent. Oum. Рге/........................ф. 10 с 67 
'! В’ 6 per cent, Om. Pl., I-27, 500 6 5-55 Perth Elec, Tramways(W.A.)5 percent. 1 Mrt. Deb. Sk. 100 — 101-104 
5 percent. Deb. Stock, Red, .................. 100 .. 105.108 Potteries Electric Traction, rdinary 20,001-40,000 .. 10 8-9 
Prov. Cert., allpaid ......... 100 .. 102105 5 per cent. Cum. Pref., 1-20,000 ........ a as ne . 


Buenos Ayres Electri» Trams., a, 5 pec. Deb. Stk. : Red. 100 ss 94-99 


44 per cent. Debenture Stock . . 100 — 101-104 
Calcutta Tramways, Limited, 1-10 


FFF 5 . 74-73 South Lancashire Electrio Traction and Power Company— 


44 per cent. lst Deb. Stook, Red. ................ 100 ., 105-108 ,000 Ording = 1 
Oape Blectric Tramways , Nos. 1-480,000 ................ 1 „ 18-14 £101,152 6 per cent. Preference .......~ 1 1 
City of Birmingham Tramways, 5 per cent. Cum. Pref... 6 44-5 —— £528,095 44 per cent. Debenture Stock... 100p с... 100 p.e. 
er cent. lst Mortgage Deb., 1-3,000(1917).... 100 .. 98-101 
Colombo Electric Tramways and Lighting, 5 percent. lat Electric Rallways.— | 
Mortgage Debenture Stock, Red 56262 6 %%% %%% %%% овое 0 101-104 


Cork Electric Tramways and Lighting Co. Ordinary .... 10 94-10 Oentral London, 


= 1 
5 per cent, Cum. Pref. ети үре от Кто Jb.... Ж н. Т: а 
— <= per cent. adbure sse =e ° Ў E : 06-108 
Dublin United Tramways (189), Ord., Nos. 1-60,000 —— 10 = 1514 Oty and Benth London, rk ria, prc .. 10 — 44 
6 per cent. Pref., Nos. within 1-60,000 ........ 10 „ 15-16 ——C 4 per cent. Debenture Stock 100 . 105-108 
—— 34 per cent, Morb. Debe, 1-5,000, Red. .- 100 Z 495 J per cont, Pref. Book 2222520020100 С 121-126 
Imperial Tramways Ordinary ......................—.. All „ 1819 2 : ON C tu — 117.120 
5 eee сесте 100 - iei — N К n РАЇШГП[110 2c. 115-118 
ond per cen e BCeceveveseseeeeseeones е erpoo в Pref same eem ve 8 — le 
Isle Ot Thanos Шоо теат dan Lighting, pere; 34 E Ordinary, ОНЧ с 10 = зан 
Gum. о, 08. 5 - » 22 26% %% %%% %% %%% %%% %% „ %%% ов " ortgage tures. Red е = . 
——— 4 ger cent. Debenture Stock ................. -91 рег onns M Deben $ pth: = HE 


Profit-Sharing Secured Notes 1 97-98 
United Trye.(1901),5 per cent. Oum. Pref. ...... 1 
London e DE eek Bed 5 ud ENA Waberloo and Olby, Ordinary 2. =o co =o ao ~o co as œ l00 


“100 — 
Kidderminster and District Lightingand Traction, Frei. 5 — 8% Underground Electric Railways of London, 5 per cent. 
nn ою 


Madras Elec. Trams (1904), Ld., 5 per cent. Deb. Stk , Red. 100 .. 102-105 M 
Metropolitan Elec. Tame’, d Peta. I 000, 001.1, 51.016. 1 . S/165/16 Telephones. 
5 peł cent. Cum. Pref., 500, 001-1, O00, 0 “ũii .... 1: s Bloc Nasional Telephone, Preferred 100 аә 104-106 
r cent. Deb. Stock, Red. ETE (M O50: | 9. 9 e 100 . 98-100 — — Deferred 8toc ө ө өэ 06 оо OS „ ns as „ оо me ns о.о оо OO 100 - 92-95 
Milwauk lectric Rail and Light. 5 per cent. 30-yr. Cons. 6 per cent. Oum. First Pref. a» ms ao =o =o ~o momo 10 12.14 
Mort. ds, 1926, 1-5,500 and 7,001-8 000 Se rarer i ee ee сеа 81, 000 os 108-113 — 6 Der cent. Qum. Second Pre 9 „„ me со сю KM as ow as 10 = 11-13 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., —— per cent. Nou. Cum. Third — D a 
1908, 1-600 ‚ͤ—U—U— /ũ H ее tcs э э в ө эе а э э э ө ө э э э о ө ө ө ө а ө n oe 100-103 — 54 per cent. Deb. Stock, Red. ео то ms a ею ею Фо Фә 100 as -9 
Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 103-105 — 4 per cent. Deb. Stock, Rede. 100 . 104-106 
New General Tracvion, Ordinary ...................... бы ff ‘4 per cent. Prov. Cert............... FFF 65-68 
——— 6 per cent. Cum. Pref. .................... E, en 1.8 Nera raai Tuiannnne «nd Blecteic Company -. . 1] . 15/16-1 1/16 
— 5 per cent. Mortgage Debentures, 1-1,715 (Rgd.) 100 88-93 ——— 6 per cent. Cum. Ргеѓ........................... aa 1-14 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Trafic Returns for | Increase or | Miles of Accounts for past year | 
week | decrease, single track Cost 
open. — н 
Line, | : ЗЕЕ 7 Le: | — 
| | | Current | | Total |Р o п Р Ot Мп f nile 
| , ren otal | Passengers ar miles as- аг | e of | mile, 
| Ending 1904. | 1905. | Week, | year. 1903. | 1905. | Ending ‘receipts, carried. гап, s’ nger mile. | track. | 
£ RI E c | £ d. | d. g d. 
Aberdeen Corporation........ Sep. 10 | 1,458 1,255 + 202 | --23,671h| 1914 19{ May 31 37,951 | 9,099,715 794,641 |0:98 | 15:02) 1,970 61 
Ayr Corporation.. July 11 260 | 359 | + 1 | — 8 8 Sept. 25 12,503 2,979,276 290,099 {1°00 | 10°34 | 1,560 | 47 
Barking Corporation Sep. 10 42 — | = — li — an ne? — А * Ea fai oe 
Birkenhead Corporation | » 11 1,09. 1,115 21| + 114 * wae = EM — * 2 <> 2 = 
Birmingham Tramways ...... | s 4 | 5,251 5,157 | + 91 — | 64 64 — — — — — — — 
Blackburn Corporation „ 2 1,036 788 | + 238| + 2,555 | 21 24 March 257) 40,964 7,234,106 826,558 (1°36 | 11°87) 1,705 7°44 
Blackpool Corporation........ » 9| 2,011 1,81 |+ 350 + 4,450 | 174 | 17) „ 51/211,168 6,169,121 | 784,445 |152 |108 | — = 
Blackpool-Fleetwood Trams. 8 1,465 1.568 T 95|— 40 164 | 164 Dec. 51! 30,923 2,049,677 | 584,989 3562 |12:68| 1,932 | 699 
Bolton Corporation .......... „ 11| 1.918 1.827 + YL) 352 8 38 |March 517) 85,704 | 17,761,605 | 1,896,247 | 1°15 1075 3,430 5:87 
Bournemouth Corporation. „ 7| 1,461 1.391 | + 70 + 1,544 104 194 — — | — met ar — ‘aa i 
Bradford Corporation ........ * CAU 4,904 4,021 | + 885 | +19 854 77 41 — -= — — — — ome = 
Brighton Corporation ........ „ il} 1,218 1,011 | 4 АЛ, + 2,686h| 74 64 ree | | — 10,432,508 | 1,031,928 | 1-00 | 10°10 — = 
Bristol Tramways Company ..| „ 9 5,295 9,130 | + 155 — 514 | 914 Dec. 51,225,480 | 41,192,899 | 5,724,114 | 1°30 9:38 | 4,348 — 
Burnley Corporation „ 10 1,137 955 | + 181 — ID. P. Ww] — йы | — кы а а Ae 2 
Burton Corporation 3 АД 572 — | — {| — | — t= — — — — . 
Самій Corporation Aug. 20 2,189 2,088 |+ 101 | + 1,376 = e adi nme =з 2 = a = 
Carlisle Tramways Company..|Sep. 10 а 2ll | 214 5 - — — i$; M — 2,216,585 520,129А — — = 
Central London Railway...... „ 10 9,880 | 5,557 | 515 — k| 6 |  51567,225 | 45,505,110 | 1,276,971a | 1:87 | 66°6а| 59,076 | 356a 
Jity & South London Railway) „ 11| 2.555 2,632 |- Т — h 68| 63 „ 31/165,005a 19,069, 519a is ES x ade 
Cork E. T. and L. Company ..| , 8 509 | t€55 | — 143 — | — = | к= xs TA — We E E^ a 
Darwen Corporation 8 229 248 — 19 — 92 7°23) 17:25 March 319 12,341 2,360,735 254,279 |125 |11°65| 1,707 9-36 
Dover Corporation ae £85 310 — 25|— 27| 4, 5 х3: БЕ жае — E EAE xt = £s 
Dublin & — oreet Ку... „, e А 58 Р aei = - — 244 — — Dec. 51) 5,796 | 564,796 102,087 | 35:81 | 15°62 359 7°68 
ee гіс cars. ,, 9 4,052 „08 — Q$ | | 
— K District Electric ..| " 9| 1059 1.041 — 2 | = 46 | 46 | March 51126,121 | 24,553,133 | 3,429,356 |1:23 | 8:82| 2,741 | 56А 
| | | 
Duadee City Tramways ...... | » 9 971 869 | + 102 — | 22 22 May 15) 35,874 | 9,084,522 752,814 0:93 |11:276| 1,680 | — 
Eas5 Ham Corporation ...... », 10 748 ПО | + 58| + 1,409 |1075 | 10°75 | March 319 25 341 9,971,557 | 650,224 |61 | 9:35 | 2,357 — 
Glasgow Corporation „ 10 14,870 | 14,129 | + 641 — № 124 | 124 | May 519|656,572 | 177,179,549 |14,008,750 | 0°88 (11°25 5,489 b| 7-40d 
Gloucester Corporation ......| ,, і 578 - — — ob | — | — | — 7 ы — — As 2 
Halifax Corporation „ 7 3,357 | 2,784 | + 573| + 5,03% | 513 | 5 ы M cs : * e ES T 
Huddersfield Corporation ....| „, 10 | 1,526 1,289 | + 37| + 2,655 | 34 | 34 | March 51| 56,651А| 9,758,215 | 1,218,539 |14 11°14; 1,618 6:38 
Hull Corporation, E. 8........ „ 10 2,200 | 1,914 | + 285, + 6,938 | 25 | 19 „ 51) 87,707h| 21,065,999 | 2,218,696 100 | 9:49| 5,000| 50 
Ilford Corporation ........ Sal. ac 10 483 48l | + (| + 6% 104 кы = А — T ee * T T 
Ilkeston Corporation ........ Aug. 5l | 170 192 = 2 — | гати = = Е 22] = =e -— A: = н 
Kirkcaldy Corporation. „ 50 256 — — — НЕР — = — uee p ER m ы 
Leeds Corporation Sep. 10 6,242 5,659 | + 583| + 9,40) | 77 77 |Магеһ 257 262,656 | 57,239,779 | 5,775,651 |111 1091 3,283 
| | | | i | 
Leicester Corporation „ 3 1,506 -— = а [E | £l - — — m — — — 
Liverpool Corporation „ 510,949 10.427 | 522 +12,597 | 103 101 Dec. 51 504, 504 |108,906,472 11,705,425 |111 | 10°34) 5, 6'88 
Liverpool Overhead Railway..| ,, II 1,521 | 1,672 | — 151) — 422%! 154| 154| June 30 79,252 | 10,466,726 | 986,185а |182 |19:30d| 5110 | —а 
London County Council ...... » 10 13.778 10,269 43.508 461,53 40 40 Зс | 2 FS Dore — LESE А "€ 
Lowestoft Corporation ..... s 10 553 552 4 2l — D = A =e а | — = x * 
Manchester Corporation „ 10 12.8839 | 12,133 150 | +11,924 | 1314 аы EN = 2 E d We eS а 
Metropolitan Elec. Tramways; „ 9 20% 1,384 + 706 4384h| — Р — m EAD (ща КА ЕС 
Nelson 8 Aae Y 5 150 121 » + 1,000 5 z LE = 2 %. ae) T i 
Newcastle-on-Tyne Corptn. . % 10| 3 £90 5,512 |+ 78 — 81 384 March 25: | , 
Newport (Mon.) Corporation " 10 520 453 |1 62 + 2221 Ts | 99 arch 25g 150,354 55,474,122 | 5,579,119 | 108 | 10:93 4,176 617 
Portsmouth Corporation July 25| 2,092 2,025 | + 466) + 5,51 29 | 29 Sept. 50 47,651 9,168,137 868,157 | 124 13˙17 1,643 + 
Rochdale Corporation „ ШШ 179 165 | + 14 — 44 44 March 319 5,416 925,281 127,456 | 1:58 | 10-27 2 7-66 
Rotherham Corporation ...... Sep. 8 195 511 - 16 — = = АР — Ф = S | * <. 2 
Salford Corporation ..........|Aug. 8 4,242 4,066 | + 176 * — — = | — ы wa uu d 
Scarborough Tramways CO... Sep. 10 343 4 1i = — | = к | = ge -Q ЧИМ x 
Sheffield Corporation ........ n i 4,690 4.412 278 2,9511 534 534 Mar. 257 216,509 | 56,812,049 | 4,926,083 0-904 10-428 7.510 10 
Southampton Corporation ....) „ 8) 1,517 | 1,295 | + li T пп „ 31 55,874 | 9,084,522 | 752,814 | 0-946 111:426) 5,760 | — 
Southend-on-Sea Corporation..| „ 1 31 506 | + || + 1,125 64 x a А аба, E Nae iet I. p 
Stockport Corporation .....: » j 2 597 + 195 + 6085 114 RA | | ы, Mesi = Е 
бара CN йык —— " T 1.392 1,132 | + 209, + 92 Ts cts „ 310 59,950 | 15,987,121 | 1,270,957 |105.|11°5 | 3.243 | 64 
'allasey U. D. "M „ 10 jM ($41 99 05 | 10° „ 519 51,47 85 / : 53 3. | 
West Ham Corporation ...... * 8 1.135 - 13 : = | 1 9,085,182 654,142 1 50 1155$ 5,595 TOS 
Wolverhampton Corporation.. Aug. 24 748 65 | + 283 9,508 74 8 > _ | рый ањ Бити р ani 
* Includes maintenance of ent way and proportion of profits paid to the tramway com es for term of unexpired lease. Train 
b Per mile of single track. e Include rall and tram. d Including d tion. f Including one section of traction. 9 1905, А Half-year's figures 
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NOTES. 


The Mont Blanc Electric Railway.—<A few weeks 
ago we gave the terms finally decided upon for this 
concession, and we are now able to supplement that 
information by the following details in regard to construc- 
tion. The curves must not have а smaller radius than 
164ft. Steel rails, weighing at least 58lb. to the yard, are 
to be placed on metal sleepers, which will be situated at a 
minimum interval of 2:95ft. The gradient is 1 in 4. The 
trains will be composed of two or more carriages, but the 
total length must not exceed 65:6ft. 


An Itinerant Post Office. —Milan has just witnessed 
an innovation in the form of an itinerant post office. A 
car divided into two compartments is used for this purpose. 
In the foremost compartment the motors and accumulators 
for driving the vehicle are stored, and in the after division 
the Post Office employés carry out the work of sorting. The 
car performs a tour of some 14 miles and collects the 
letters from the various pillar boxes, the time occupied 
approximating an hour and a half. The men sort and 
stamp the letters en route, and deposit them, ready for 
delivery by the local postman, at the different branch 
offices, The cars are the work of Messrs. Camona, Giussani, 
Turinelli, and Co. 


Long-Distance Wireless Telegraphy. — It is 
reported that communication has been established between 
St. Louis and Chicago, a distance of 300 miles, by the 
De Forest wireless telegraph, the apparatus working with 
perfect accuracy. In an interview at New York, Mr. 
Marconi stated that he will start for Italy on a voyage 
eastward shortly, keeping in touch with the station at 
Poldhu as long as possible, with the object of determining 
the strength of his new transmitters and receivers. Mr. 
Marconi is not a pessimist, and he is credited with the 
prediction that he will be able to communicate with Poldhu 
when half way round the globe. 


Rebertson Electric Lamp Works’ Concert.— 
The football club attached to this establishment is holding 
з concert to-morrow night at 7.30 in aid of the club funds. 
Proceedings will commence at 7.30 prompt, Mr. C. Wilson, 
who fulfils the office of president, being in the chair. A 
lengthy and engaging programme has been organised, and 
the artistes will be reinforced by a professional contingent 
Mr. A. Heden, assisted by Mr. P. Pring, will be in charge 
of the stage arrangements, and Mr. Brown will officiate at 
the piano. The “turns " comprise songs humorous and senti- 
mental, instrumental music, and a comic performance, во 
that the audience will be provided with a capital evening’s 
entertainment. 

Tramcar Obstruction.—No one desires to see an 
arbitrary aseertion of their rights on the part of tramway 
proprietors, but when the driver of another vehicle wilfully 
impedes progress by continuing to crawl along the lines 
after the gong has sounded he becomes a public nuisance, 
and merits all the penalties which the law can inflict upon 
him. A conspicuous case of this kind occurred last week 
in the New Cross-road, where the driver of a vehicle, 
despite frequent warnings to clear the lines, kept in front 
of the car for half a mile, and aggravated the offence by 
returning to the lines when the car resumed its journey 
after pulling up at a stopping point. The man’s conduct 
was obviously of a most deliberate character, and fully 
warranted the fine of £3, with 23s. costs, imposed by the 
magistrate at Greenwich Police Court. It is a rather 
favourite method with some defending advocates to make 
a bid for public sympathy by satirising upon tramway 
monopoly of the highways. Such practices are really 


puerile. Tramway proprietors merely claim protection 
against such acts as the above, and, even apart from the 
rights of the owners, the interests of the public demand 
that such protection shall be afforded. 


Sources ef Tramway Revenue.—The Heywood 
Corporation has not yet come to terms with Bury and 
Rochdale in regard to its trams, but some of the ratepayers 
are considering how the service can be utilised to the 
greatest advantage, and one of them writes to a local paper 
suggesting that it might be employed for the conveyance 
of agricultural produce, in addition to coal and ordinary 
parcels, Goods traffic has been dealt with by the South 
Lancashire Tramways Company for some years, and two 
or three of our tramway systems have introduced the 
carriage of parcels with considerable success, whilst 
Huddersfield has now matured its coal-haulage scheme. 
The subject has been dealt with at length in the technical 
Press, Mr. J. E. Waller contributing a large quantity of 
original matter. There is a wide field for such traffic, and 
where powers can be obtained it is a good way of improving 
a tramway’s load factor. 


Municipal and Company Relatiens.— There is a 
sense of the ludicrous about the incident, reported in these 
columns last week, connected with the tramways at Hands 
worth, but it also has a more serious side. The company’s 
action looked remarkably like an attempt to steal a march 
upon the Council; and even if, as the company state, the 
junction of the electrical equipment is outside the Hands: 
worth boundary, апа the company merely intended to run 
а car for test purposes, they might at least have notified 
the authorities. Incidentally, it may be wondered—the 
company’s object being so innocent —why the small hours 
were selected for the connecting-up operations. Probably 
no great harm would have been done if the cars had run 
over the whole system, but the conduct of the company 
was certainly irregular, and such episodes are apt to 
accentuate the friction between municipalities and com- 
panies. Happily, in this case the salutary lesson of the 
steam-roller is likely to lead toa better understanding in 
the future. 


The Electro-Harmonio Society.—The nineteenth 
season of this inetitute is approaching, and arrangements 
have been concluded for again holding the concerts in the 
King’s Hall of the Holborn Restaurant. For smoking 
concerts Oct. 14, Dec. 9, Jan. 20, and March 24 next have 
been fixed ; the ladies’ nights being Nov. 11 and March 24, 
Members are reminded that the annual subscription of 
10s. 6d. is payable before the first concert. Extra tickets, 
price 2s. 6d. for the smoking concerts and 1s. for ladies’ 
nighte, may be obtained from the hon. secretary, Mr. W. E. 
Lane, whose address is now 123, Cannon-street, EC. Mr. 
R. К. Gray has kindly accepted the position of hon. 
treasurer, rendered vacant by the resignation, on account 
of advancing years, of Mr. Augustus Stroh, who occupied 
the office since the society's formation. The committee 
trust that the heavy expense involved in engaging the 
King’s Hall will be justified by a corresponding increase of 
membership. May harmony continue to reign supreme at 
these entertaining functions ! 


Single-Phase Electric Traction.—We understand 
that the consulting engineers of the London and North- 
Western Railway and also of the London, Brighton, and 
South Coast Railway are investigating the advantages of 
the single-phase alternate-current motor for heavy traction 
work This motor, if the advantages claimed for it can be 
realised, will greatly simplify and chespen the cost of con- 
verting main-line railways. In the first place, the current 
is conveyed from the power station to the train without 
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the interposition of any transforming apparatus. The 
transformers needed to bring the voltage down to working 
limits will be carried on the train itself. The cost of con- 
struction with overhead wires is thus reduced very largely 
as compared with the cost of the third-rail system at 
medium pressures. We understand that the British West- 
inghouse Company аге experimenting in this country on 
the single-phase system, and that they are laying down 
experimentally а short length of track at their Trafford 
Park works, the equipment for working which will be com- 
pleted within the next two months. This will enable 
English engineers to judge for themselves the progress 
made in America with the single-phase commutator motor. 

Cambridge Tramways.—4As will be seen from our 
business columns, the Cambridge Corporation have decided 
on the advice of their consulting engineers, Messrs. Kincaid, 
Waller, Manville, and Dawson, to allow the Cambridge 
Electric Tramways Syndicate, Limited, to electrify the 
Corporation tramways subject to the following conditions, 
which are of much interest. The Corporation, having 
waived their right to acquire the tramways in 1907, may 
acquire them in 1914, upon a valuation as a going concern, 
provided the sum the Corporation shall pay shall not be 
less than the amount the company have bond fide expended 
on the undertaking, including the purchase of the existing 
tramways and the cost of obtaining the Bill; in 1925, 
upon a valuation as a going concern without any further 
proviso; or in 1947, and after, under the terms specified 
in Section 42 of the Tramways Act, 1870, or any modifica- 
tion thereof as may be made by Parliament. The Corpora- 
tion also shares in one-third of the net profits after 5 per 
cent. on the capital has been distributed amongst the 
shareholders, and an amount to be agreed has been 
provided for depreciation and reserve. These terms seem 
reasonable to all concerned, and they give the company a 
fair opportunity of seeing а return for their outlay. As 
will be seen from our business columns, the tramways are 
to be considerably extended on electrification. 

Northampton Institute.—With September. on the 
wane signs of activity among the technical institutions are 
very noticeable. The Northampton Institute has just 
issued its syllabus, which promises well for а con- 
tinuation of the valuable work performed by this 
foundation. Under the direction of Dr. R. Mullineux 
Walmsley and his able assistants, the evening courses 
in electrical and mechanical engineering will be 
resumed on Monday next, as also will the courses in 
artistic crafts and other technological subjects. The 
evening courses in electrical engineering have been 
remodelled, the complete course now covering five years. 
The day studies in engineering, extending over four years, 
will begin on the 3rd prox. In the electrical section 
special attention is devoted to traction and electro- 
chemistry, in addition to the ordinary work in lighting 
and power distribution. The institute's system of com- 
bining the theoretical and practical sides is well known. 
It is believed that the complete day courses in technical 
opties, included in the institute's programme for the first 
time, are the first attempted in any country. The evening 
classes in this section are separated from the applied 
physies department, and have been remodelled under Mr. 
S. D. Chalmers. Day courses for artistic crafts also appear 
for the first time. The admirable methods in vogue at the 
Northampton Institute will doubtless commend it to those 
contemplating a technical career. 

An Automatic Telephone Exchange In the 
Berlin Imperial Postal Museum has been installed a model 
of an automatic telephone central station. In order to 
allow of the working being watched readily, the exchange 


has been placed in a glass case. It is actuated by putting 
at the speaking station a finger into a disc perforated with 
numbered holes and turning the disc up to a certain point, 
when a group distributing switch will first be moved in the 
exchange, the connections being diyided into groups accord- 
ing to the decimal system. Ав soon as the adjustment by 
means of the finger is repeated, for the next small number 
а secondary group and, finally, a line distributing switch 
(lintenwihler) will be actuated. In the central station 
installed in the museum four groups of two-line distributing 
switches have been connected together, being of the same 
size as in the exchange existing in Berlin. The telephonic 
apparatus themselves have also been adapted to German 
practice. As soon as a call is made the apparatus is seen 
to work rapidly and safely, any connections being effected 
at a surprising rate. In fact, the exchange will at any 
time be ready and prepared to serve any subscriber. In 
the case of the number called for not being disengaged, 
this is signalled by a cracking noise in the receiver. By 
placing the receiver on its hook, the connection is instantly 
broken, all being ready for a new connection. There is 
practically no noise in the working of the exchange, and 
instead of conversations there is only heard the slight 
humming of the interrupter for the working current. 

The Birkbeck College.—This institution, which is 
located at Bream's-buildings, Chancery-lane, and has now 
completed 81 years of educational work in the Metropolis, 
commences the new session on Monday, Oct. 3, when Dr. 
J. E. Mackenzie will give the opening address at 7.50 p.m. 
The day and evening courses of study comprise the various 
branches of natural science. (chemistry, physics, botany, 
zoology, geology, etc.), mathematics, Latin, Greek, modern 
languages, economics, commercial subjects, law, logic, and 
psychology. Courses, conducted by recognised teachers 
of the university, provide for the examinations of the 
University of London in the faculties of arts, science, and 
commerce. The report for the last session shows that 
during the year 71 students passed some, university 
examination, while a large number gained successes at 
various public examinations. Special classes prepare for 
the conjoint Board and Civil Service examinations. The 
college has added considerably to it appliances in recent 
years, and the physical, chemical, biological, and metal- 
lurgical laboratories are very thoroughly equipped. Courses 
in mining, metallurgy, and assaying are given both in the 
day and evening. The modern language classes include 
Russian, Spanish, Italian, and Dutch, as well as French 
and German. The college has а school of art, open both 
day and evening. Good reading and magazine rooms are 
provided. The calendar supplies much detailed informa- 


tion respecting the courses of study, examinations, student- 


ships, etc. A popular lecture or entertainment is given in 
the theatre every Wednesday evening during the session. 


Theatre Lighting in America. —The terrible fire at 
the Iroquois Theatre in Chicago last December has led to a 
general overhauling of the theatres in that town in an 
attempt to “close the stable door after the horse has 
escaped." Our contemporary, the Western Electrician, 
describes the new equipment for electric lighting at the 
Alhambra Theatre, and some of the provisions clearly show 
that the authorities have a knowledge of the London 
County Council’s regulations governing such work. For 
instance, there are two centres of distribution in the build- 
ing, one on the stage and the other in the box office. In 
the event of а fire on the stage, the throwing of a switch 
in the box office will connect all the lights in the lobbies 
and exits on to an outside supply system. This renders it 
practically impossible for the theatre to be left in darkneas 
for any length of time. When lights are needed in the 
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ordinary way, the whole of the theatre lights are supplied 
from its own plant. The wiring in the building is carried 
out on the separate-circuit principle, no more than a dozen 
16-c.p. lamps being allowed on one circuit. It will 
be seen that the limit is considerably higher than that 
recognised as the best work in this country, where six 
or seven lamps is about the limit. All the wires 
are installed in loricated iron conduits, and are во 
arranged that they can be used either on the two or three 
wire system. The switchboard for controlling the stage- 
lights and varying the candle-power of the same resembles 
the usual English type, as it contains provisions for the 
linking of the dimmers, and a number of circuite so that 
they may be operated simultaneously. The switchboard is 
iron-clad, and is said to be waterproof as well as fireproof. 
Intercommunication telephones, the wires for which also 
run in iron conduits, are provided, connecting the box 
office, the fly gallery, and. the orchestra with the stage 
electrician. The electrical work at this theatre, although 
good, does not seem to be any better than that insisted 
upon in London for the last five or six years. 


Lamp Suspension over Work Bench.—Mr. W. F. 
Sheaf, of Herkimer, New York, is responsible for the 
following illustration, for which we are indebted to the 
Western Electrician, of а method of suspending an electric 
lamp over з desk, work bench, lathe, eto., in such а way 
that the light may be moved from one end of the work 
bench to the other, without any loose wire. The con- 
trivance also allows the lamp to be placed out of the way 
when not in use. The frame is made of jin. or jin. pipe, 
attached to the ceiling by floor plates. A represents a 
pipe-cross drilled out so that it will slide upon the pipe, 


with a thumb-screw (L) threaded through a pipe plug and 
used to fasten the lamp up out of the way when not in 
use, and also to fasten it at any angle when in use. The 
arrows indicate the direction of the current in the lamp 
eord. Two movable pulleys linked together are shown at 
C. D is a porcelain knob to which the lamp cord is tied, 
and E and F are fixed pulleys. The lamp and movable 
pulleys, C, move in opposite directions. As one cord 
lengthens, the other shortens, and vice versá. The device 
is ingenious, but the number of wires and pulleys employed 
makes one doubt the practicability of the same for a work- 
shop. We are afraid that in England, at any rate, the 
hooking up of a flexible cord will still hold the field for 
this purpose. 

The Lynchburg Trolley Ear.—For the last eight 
months the Lynchburg (Va.) Traction and Light Company 
have been using with very satisfactory results the new 
type of trolley ear devised by Messrs. S. H. Cochran and 
A. E. Anderson, of which а description is given in the 
Street Ratlway Journal of New York. The ear is adapted 
for both round and grooved wire. The cap of the ear is 
provided with a depending post, having a wedge-shaped 
slot cut through it near its lower end. The lower end of 
this post is cut away and provided with a rounded shoulder, 
and the extreme lower end is also cut away to provide a 
shoulder and a downwardly projecting lip. The ear is sub- 
stantially U-shaped in cross-section, and upon its lower face is 


straight from end to end, but the inner bottom face of the 
ear is convex. The ear is provided with an arm extending 
upward and terminating in a tubular-shaped portion, which 
is provided with а bevelled bearing face. The bottom of 
the bore of the tubular division is rounded to form a seat. 
Both the tubular extension and the post are furnished with 
slots arranged to coincide and permit the insertion of a key, 
This key is provided with a set of perforations, through 
any of which the key can be locked by the insertion of a 
cotter-pin. A wedging piece is formed in substantially the 
same arc as the convex face of the ear. This wedging piece 
is provided in its upper edge with a notch in which the 
shoulder of the post is adapted so as to be seated when the 
parts are assembled for locking. In using the ear the 
trolley wire is deflected and placed within the ear. After 
the wire is in the ear, the wedging piece is placed in it, 
with its curved face resting upon the upper face of the 
wire. The ear is then pushed upward, and the tubular 
extension passes over the post until the shoulder of the 
latter engages with the notch in the wedging piece, the lip 
of the post bearing upon the outer face of the wedging 
piece, and thereby holding it firmly in position. The key 
is then ineerted and locked. Should the key for any 
reason come out of the post, the ear would fall to the 
ground and leave the trolley wire free from any obstruction. 
Actual testa have shown that the ear can be removed from 
and replaced on the wire in two minutes. A modified form 
of construction is adapted to grooved or figure 8 wire. 


The Electrical Production of Steel in Sweden. 
Those furnaces in which the direet heat of an arc furmed 
between an electrode and the iron in the furnace is 
employed are handicapped by the fact that the temperature 
of the aro is in the neighbourhood of 3,700deg. C., which 
is much more than is necessary to melt steel, consequently 
the metal close to the arc becomes burnt before that further 
off is melted. Another type of furnace that has occasionally 
been tried depends on the heat developed in the steel iteelf 
by the passage of a heavy current. The low resistance of 
the metal in the molten state, however, necessitates the use 
of enormous currents with such furnaces, and this leads 
to trouble at the electrodes and great expense in the 
copper supply mains. According to the Elektrotechnische 
Rundschau, an improved furnace, depending on the 
induction principle, has been at work for some time 
past at Gysinge, in Sweden, with very satisfactory 
results, The smelting chamber consists of an annular 
cavity, coated inside with firebrick and closed’ at 
the top by lids which are preferably on the floor level. 
Through the centre of this ring one limb of a rectangular 
transformer core passes, the remainder of the core being 
completed beyond the ring. The core is, in fact, linked 
with the annular cavity like one link of a chain is looped 
with’ the next. The primary winding of the transformer 
is placed immediately round that limb of the core which is 
surrounded by the annular chamber. A single-phase alter- 
nating current is passed round this primary winding, and 
induces a flux in the iron core, which, in turn, sete up a 
current in the material ta be melted, the value of this 
secondary current depending on its primary voltage and 
the primary turns, The first of these furnaces was set up 
in 1900, and produced steel excellent in quality, but at a 
slow and expensive rate, the output being only 595lb. of 
steel in 24 hours with & power expenditure of 78 kw. A 
few months later a second improved furnace was erected 
which gave 1, 320lb. to 1,540lb. per 24 hours with 58 kw. 
In 1902 the matter was taken up on an eularged scale, 
and has been working satisfactorily ever since. The 
capacity of the new furnace is 5,960]b. and out of this 
only about 2, 200lb. to 2,4201b, is drawn off at a time, so 


` 
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that the secondary circuit is never quite broken. The rate 
of production is 9,0501. of steel per 24 hours with а 
a power of 165 kw. The supply is obtained from a 3,000- 
volt single-phase generator, and the secondary current 
through the steel is about 30,000 amperes. The steel 
produced is of exceptionally good quality, and unusually 
dense and homogeneous. It can be readily worked cold, 
and is leas liable than ordinary steels to spring or become 
distorted when hardened. | 


New Publications.— Messrs. Cassell and Co. have 
forwarded us a copy of “Electricity in the Service of 
Man,” upon which Dr. Walmsley has been engaged for 
some three years past. This is the fourth edition, which, 
owing to the advance of electrical science since the previous 
issue was published in 1893, has been practically re-written 
from cover to cover. It has already circulated in serial 
form, the first number making its appearance in October, 
1901. In issuing the present volume the author was con- 
fronted with the problem of inadequate space, for, though 
the extent of the work has been increased by nearly 200 
pages, bringing the total up to 1,200, the recent rapid 
progress of the science presented an extensive and 
diversified field. Dr. Walmsley was therefore compelled 
to choose between treating the various branches in an 
abbreviated form and dealing fully with a portion only of 
the work originally contemplated. Finally, he decided upon 
the latter plan, thinking that if the reception of the present 
treatise be favourable, a supplementary volume, dealing 
with the omitted branches, might be issued in the near 
future. The work is divided into two sections. In the 
first, the author deals with the history and principles of 
electrical science ; and the lucid manner in which it has 
been compiled, supplemented by copious and graphic 
diagrams, will render it eminently comprehensible to the 
student, or even to the lay mind. Tho second part, dealing 
with the technology of electricity, will be vested with 
interest for members of the profession, comprising, as it 


` does, an account of recent developments on the practical 


side, accompanied by full discussions of the underlying 
principles involved and the methods available for utilising 
them. After treating in detail generators and motors for 
both continuous and alternate currents, the volume con- 
cludes with a chapter on electrical measurements, in which 
most types of modern instruments are included. This 
section, too, is splendidly illustrated, and purchasers of 
Dr. Walmsley's admirable production will obtain a good 
return for their 10s. 6d. The author records his indebted- 
ness to many friends and manufacturers, and also to the 
technical Press, for the assistance accorded him.— 
“Carpentry Workshop Practice,” by С. F. and G. A. 
Mitchell. (London: Cassell and Co.). 18. 6d. Ап 
excellent little manual—one of the Polytechnic series— 
specially prepared for students following recognised 
courses, and also adapted to the needs of the large 
body of votaries unable to pursue organised instruction. 
The Year Book of the Michigan College of Mines has 
just come to hand. This foundation was established under 
statutory authority in 1885, and provides specialised courses 
in the different branches of mining engineering. It is 
particularly happy in its location, being situated in the 
midst of the great mining region of Lake Superior, and 
practical work is a dominant feature in the programme of 
the college, which during the past year received an acces- 
sion of 231 students. Many of the high schools are 
affiliated to the college, admission to which is gained by 
passing a preliminary examination or producing a diploma 
from an accredited institution, while special arrangements 
are made for the reception of students who have not under- 
gone an academic preparation. Highly interesting descrip- 


tions of the college buildings and equipment, the library, 
text-books, and degrees are contained in the volume, and 
the detailed syllabus for the ensuing session augurs well 
for the continued success of the college. While it does not 
guarantee appointments, the college takes a close interest 
in the future welfare of its graduates, and the Year Book 
is supplemented by a register containing a complete list of 
their qualifications.—‘ Journal of the Western Society of 
Engineers (Chicago).” The issue for August contains a 
paper by Mr. G. S. Rice on “The Use of Steel for Coal 
Mine Tipples, and a Classification of Same,” and one on 
“ Railroad Signalling,” by Mr. G. E. Ellis, with the discus- 
sions thereon. Mr. A. N. Talbot deals with “Flexure of 
Reinforced Concrete Beams,” and Mr. E. B. Elliott 
describes some of the electrical features of the St. Louis 
Exhibition. 


Electric Waves.-—At the recent Cambridge meeting 
of the British Association Dr. J. A. Fleming presented to 
Section A his paper on “The Propagation of Electric 
Waves along Spiral Wires and on an Appliancé for 
Measuring the Length of Waves used in Wireless Tele- 
graphy.” This paper is concerned with an experimental 
and theoretical treatment of the propagation of electric 
waves along spiral wires. The subject has engaged the 
attention of several physicists. Hertz has described an 
experiment in -which he established stationary electric 
waves on a spiral wire and compared the distance of the 
nodes with the corresponding distances when the wire was 
stretched out straight. Theoretical treatment has been 
given by H. C. Pocklington, and G. Siebt has devised 
lecture apparatus for exhibiting the propagation of 
stationary waves on spiral wires. The first experiments 
described by the author were made with a long helix of 
insulated copper wire, wound in one layer on a wooden 
rod. The helix consisted of 5,000 turns, the length being 
200cm. If such a helix is placed in connection with an 
oscillating circuit consisting of a condenser or Leyden jar, 
a spark gap, and a variable inductance, stationary waves 
could be set up on the helix by adjusting the inductance in 
the oscillating circuit. In order to detect the nodes and 
antinodes of these stationary oscillations, the author makes 
use of а vacuum tube, similar to that used in spectrum 
analysis, preferably one filled with the rare gas, neon, 
which was kindly supplied to him by Sir William Ramsay. 
Rarefied neon seems to be extremely sensitive to the 
presence of variable electric force through it; hence, if 
such a tube is held perpendicular to the helix and moved 
parallel to itself along it, it glows brightly at the antinodes 
but not at the nodes. In this manner the internodal 
distances can be measured with considerable accuracy, and 
the wave-length of the stationary oscillation measured. The 
paper also contains a theoretical analysis of the phenomera 
leading to the conclusion that the velocity with which 
the wave is propagated along the spiral is inversely pro- 
portional to the square root of the product of the capacity 
and inductance of the helix per unit of length. The author 
has perfected of late years methods for measuring very 
small capacities and inductances, and in the case of the 
above-named helix the inductance is equal to 100,000cm. 
per centimetre, whilst a capacity of the helix is 20 of a 
micro-microfarad (one miero- miorofarad = 10 microfarad) 
From these data the velocity of propagation of electric 
waves along the helix can be shown to be 255, 000, OOO em. 
per second. This figure is confirmed in the following 
manner: The capacity and the inductance in the oscillating 
circuit are both measured when the first harmonic oscilla- 
tion is formed on the helix, and under those conditions 
the half wave-length was found to be 140cm., whilet 
the frequency in the oscillating circuit, as calculated 
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from the capacity and inductance, was found to be 
0847 x 10°. Having, therefore, the wave-length and 
frequency, we find their product gives a velocity 
of 235,000,000cm. per second, which agrees with the 
figure determined from the constants of the helix. It is 
shown in the paper that the best form of inductance 
to be employed in connection with the oscillating circuit 
is 8 square of one turn of wire, and that the employment 
of spiral coils leads to errors due to passage of a dielectric 
current from coil to coil. On the above lines an apparatus 
has been devised by the author for measuring wave-lengthe 
in connection with Hertzian wave wircless telegraphy. It 
is а matter of considerable importance to be able to 
determine the frequency and wave-length of the waves 
sent out by any given transmitting arrangement. The 
author calls this instrument a ‘“kummeter.” It is 
constructed as follows: A long ebonite rod is wound 
over closely with silk- covered wire іп one layer, and 
this is supported on insulating stands. Оп this long 
helix slides a metal saddle having some layers of tinfoil 
interposed to make good contact between the saddle and 
the helix. This saddle is connected by a flexible wire with 
the earth. One end of the helix is furnished with an 
insulated metal plate, which is placed in apposition to 
another metal plate connected to the oscillating circuit of 
the transmitter. The process of measuring’ the wave 
consists in sliding the saddle along until a Neon vacuum 
tube indicates the presence of one note half-way between 
the saddle and the plate. When this is the case, the 
distance from saddle to plate is one wave-length of tl. e 
stationary wave on the helix. From the constants of the 
helix the velocity of the wave along it can be calculated as 
above shown, and hence the frequency of the oscillating 
circuit becomes known. If this frequency is divided into 
the velocity of light, reckoned in feet, it gives tho wave- 
length in feet of the wave radiated from the associated 
aerial, provided that the aerial radiating wire has been 
tuned to be in resonance with this oscillating circuit. This 
instrument also provides the means of measuring small 
inductances, and also the frequencies in oscillating circuits, 
which are much higher than those which can be determined 
by photographing the spark. 


Testing a 2,750-kw. High-Tension Alternator 
and Transformer.—The Schweizerische Elektrotechnische 
Zeitschrift gives a detailed account of some interesting tests 
carried out on three 10,500-volt, 2,750-kw., three-phase 
alternators and three three-phase 10,500-46,000-volt trans- 
formers of the same output, built by the Maschinenfabrik 
Oerlikon for the Caffara water-power installation in Brescia. 
The generators are of the standard stationary armature 
type, and are wound for 9,000-10,500 volts, 150 amperes, 
315 revolutions per minute, 42 periods. Though the 
maximum volts by the maximum amperes correspond with 
a load of 2,760 kilovolt-amperes, the normal load is actually 
only 9,000 volts at 150 amperes, or 2,540 kilovolt-amperes, 
with a power factor of 75. The armatures have three 
open slots per pole per phase, and the coils are former- 
wound. The pole-shoes are of the slanting form adopted 
by the firm in order to ensure a sine wave of E M.F., and 
the whole pole is thoroughly laminated. Each complete 
machine weighs some 81,5501Ь., and the rotating part alone 
about 29,750lb. With the power available it was not 
possible to test the machines uuder load, so the following 
method of determining the drop, efficiency, and heating 
was adopted: One alternator was directly coupled to a 
direct-current motor of about 400 h.p, and the no-load 
losses and open-circuit characteristics were obtained. This 
motor-driven alternator was then made to drive the second 
alternator as an unloaded synchronous motor, and the no- 


| load losses of this synchronous motor were E by 
means of a wattmeter placed between the two machines, 
after adjusting the synchronous motor excitation until the 
minimum armature current was reached. These motor no- 
load losses by wattmeter were found to check very closely 
with the light-load losses of the generator, measured by the 
aid of the direct-current motor. In order to get an idea of 
the increase in the core and eddy-current losses with load, 
the excitation on the generator was next increased and that 
on the synchronous motor decreased, until the full-load 
current (150 amperes) was flowing in both armatures, the 
power factor being practically zero, and the wattmeter 
measurement was then repeated. It is interesting to note 
that in order to produce this state of affairs the generator 
excitation had to be increased to 220 amperes and that of 
the motor reduced to 72 amperes, the normal fall-load 
excitation with ‘75 power factor being 160 amperes. 
The additional load losses, after subtracting the known 
C? R losses in the armatures, were found to amount 
to only 4 kw. per machine (the ordinary no-load 
losses, excluding excitation, being 63 kw. per machine), 
so that they may be neglected. The commercial 
efficiency, including exciting losses, of each generator 
was specified as 95 per cent. at a load of 1,760 kw. 
with cos ¢=1, and, using the measured no-load losses, this 
efficiency works out at 95°8 per cent. The voltage drop 
was specified as 6 per cent. with оов ф = 1 and a load of 
1,760 kw., and 16 per cent. with cos ¢ = 76 and a load of 
2,540 kilovoltamperes, and the amounts estimated from 
the observed open-circuit and short-circuit characteristics 
of the machine were 5:5 and 13 per cent. respectively. 
The 24-hour temperature test taken at 10,500 volts 
120 amperes, with the generator over-excited and the 
synchronous motor under-excited as above, gave equally 
good results, the maximum rise on the generator armature 
being only 28:5deg. C., and on its magnets 14 5deg. C., 
whilst the specified rise was 35deg. C. The transformers 
are of the standard Oerlikon oil and water cooled type, the 
water cooling being, however, carried out in & somewhat 
novel manner by making the upper part of the cast-iron 
ease double walled, and fitting & number of ribs in the 
space between the walls, so as to cause the water to circulate 
up and down between them all round thecase. In this way 
а good cooling effect is obtained without the risk of the 
water leakage which sometimes occurs with the usual 
circulating pipes suspended in the oil. The cores consists 
of three rectangular limbs side by side. The low-tension 
winding consists of bare flat copper strips insulated 
with presspahn, and is wound next the core, the high- 
tension winding being outside. The core losses at 
9,000 volts were found to be 204 kw., and the copper 
losses at 150 amperes were 12000 watte, giving an 


efficiency of 98:5 per cent. at 1,760 kw. cos ¢ = 1, or 


98:2 per cent. at 2,540 kilovolt-amperes cos $—:75. By 
means of a short-circuit test the drop was found to be 
4:25 per cent. at 2,540 kilovolt-ampere cos ф 2:75, ог 5 per 
cent. at 1,760 kw. cos $—1. The wattmeter measure- 
ment on the short-circuit test, with 150 amperes passing, 
showed only 14,000 watts, their comparatively small addi- 
tion for eddy currents being probably due to the small 
section of the copper wires. The transformers were tested 
for heating on open circuit, but with the voltage increased 
to over 12,000, so that the core loss alone amounted to 
52 kw.—: e, as much as the sum of the core loss and copper 
loss under normal full-load conditions. In this way it was 
found that at 2,540 kilovolt-amperes the temperature would 
be within the specified 45deg. C., with a water circulation 
of about 23 pints per minute in each transformer. The 
gross weight of each transformer with oil is 26, 500Ib., or 
22 „Ogolb. without oil, 
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HIGH-SPEED ELECTRIC RAILWAY EXPERIMENTS | trains intended to travel long distances without stops the 


ON THE MARIENFELDE-ZOSSEN LINE.* 
BY ALEXANDER SIEMENS, PAST-PRESIDENT. 
(Concluded from page 409.) 


Of great importance are the results obtained while 
accelerating and during the retardation of the cars. The 
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Fic 1.—High-Speed Experimenta. 


acceleration varied with the demand on the generating 
station and the motors, as was to be expec ted. "To obtain 
& speed of 100 km. per hour the ое travelled varied 
from 2,000m. to 3,200m., and the times from 138 to 220 
seconds. These figures correspond to an average aocelera- 
tion of 015m. to 0 2m. per second, and correspond to 
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rate of acceleration is, however, of less importance than the 
action of the brakes on which the safety of the service 
depends. Both cars were fitted with a Westinghouse 
quick-acting brake, hand brakes, and an electric brake 
acting by reversing the currents through the motors. The 
"A" car had, in addition, an accumulator battery, the 
current from which could be sent through the three-phase 
motors. А great many trials with these brakes are reported, 
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FIG..2,.—Car “ А.” Curves showing Retardation on Nov. 28, 1901, 


which аге not important enough for recording in detail 
as the brakes were not satisfactory, but a few curves are 
reproduced in Fig. 1 showing the results. In Fig. 2 the 
decrease of speed is shown when the * A" car was left to 
iteelf after attaining a speed of about 106 km. per hour 
respectively. The wind at the time was W.N.W., and had 
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Fig. $,—Car “ S.” Speed und Air Resistance on Nov. 22, 1901. 


700 h p. to 100 b.p As the motors are capable of exert- 


a speed of 114m. per second; it offered, therefore, less 


iag up to 3,000 h. p. during acceleration, this might have | resistance during the run from Marienfelde to Rangsdorf 
been increased correspondingly, but the generating set was | than in tho opposite direction. 


not powerful enough to supply the necessary current. For 
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Paper read before the Iustitution of Electrical Engineers. 


Very numerous observations were made about the con- 


sumption of energy, both in the generating station and on 


439 


the cars, especially during the last set of runs. For this | enough for commercial deductions, partly because the 
purpose readings were taken at the switchboard in the | instruments were not properly calibrated for the varying 
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Ета. 4.—Car '' A," Speed and Air Resistance on Nov. 25, 1901. 


generating station every 10 seconds of the volts, amperes, 
and watts, and the periodicity of the current was checked 
by the number of revolutions of the generating set. On 
the cars amperes and volts were read at in s of from 


Мм a 
Fia. 5.—Apparatus for indicating the Movement of Rails. 


15 to 30 seconds. The measurements at the station were 
the most accurate, as the instruments there were not 
exposed to the vibrations unavoidable on the cars. After 
making the observations they had to be corrected, as the 
instruments were only correct at a certain periodicity. 
Numerous farther measurements were taken, and the follow- 
ing table gives the average result of the power required at 
а constant speed. 

The report does not consider these figures reliable 


periodicity of the current, partly because the motors in both 
cars were working very niuch below their rated output. 
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For the purpose of observing the air resistance at the 
various speeds, openings were made in various parta of, tbe 
car bodies and short brass tubes inserted. ese tubes 
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Fic. 6.— Diagram of the Displacement of the Rails on Nov. 30, 150!,, 
at 153 kilometres. 


were connected by indiarubber tubes to a row of pressure 

indicators, consisting of pairs of communicating glass tubes 
about 5mm. in diameter partly filled with water. An 
adjustable scale was fitted to each indicator, divided into 
millimetres, so that the difference in the water‘level of the 
two tubes could be observed at the various speeds. Four 
such openings were made at each end of either car, two of 
which were near the centre and the other two at the sides, - 


as indicated in the diagrams of Figs. 3 and 4. - Preliminary 
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trials proved that the position and the form of the opening 
of the brass tubes have no influence on the result, and this 
made it possible to compare the pressure all over the front 
of the car with the pressure in the centre, independent of 
the varying speed of the car. In addition, straight tubes, 
up to 5'4m. long, were fitted to explore the pressure of the 
air in front of t е саг, and these observations showed that 
a cone of uniform pressure exists in front and at the back 
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of the car, the apex of which was about 3m. distant from 
the car. The A car, as the diagram shows, has well- 
rounded corners, while the "S" car has its ends in the 
shape of truncated cones. The pressure on these was very 
much smaller than in the centre, and sometimes even 
negative owing to the influence of the wind. Some open- 
ings were also made along the sides of the cur, and occa- 
sional observations showed that speed had very little 
influence on the pressure indicated, when the brass tubes 


ended flush with the sides of the car, and that the direction 
of the wind has much more effect. The Tables VI. and 
VII. show the results of observations made during several 
rune of both cars. 

Combining all the resulta, the report considers that up 
to a speed of 150 km. per hour the pressure may be 
calculated by the equation р= 0:07 v*, when v is the 
velocity in metres per second and » is the pressure on а 
surface of one square metre at right angles to the direc- 
tion of the motion. The number of observations were, 


however, insufficient to determine the best form for the end 
of the cars. Another веб of observations was made to deter- 
mine the extent of the movement of the rails when the cars 
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were passing at various speeds. For this purpose measuring 
apparatus were set up at various points of the line, which 
are shown in Fig. 5. Each of these consists cf three strong 
posts, about 14m. long, rammed into the ground, one in 
the centre and one on each side of the rails, to which a 
strong board is fastened with its upper edge a little below 
rail-level, and with suitable openings cut to permit the rails 
to pass through. Near each rail two short boards are bolted 
to the plank, between which a lead plate is supported. This 
is cut in two and fitted accurately against the rail, the edges 
touching the rail being sharpened. It is evident that any 
movement of the rail will bend these edges back, and thus 
leave а permanent record of the greatest movement of the 
rail. The result on one set of lead plates is shown in 


FIG. 9.—TABLE A: AVERAGE VALUE OF THE ELEOTRIOAL AND MEOHANICAL MEASUREMENTS TAKEN DURING 


ACCELERATION. 
1 oi No, of Total weight Distance Falling gradient, Average Final No. of |,—At feeding point At collector of car 
н motors | of train in in average per | acceleration, | speed, periods n Waite Пе. | А Volts. | Kw. H. P 
runs. working. tons, | metres, cent. m/sec, km. / hour. per sec. n R 
5 2 89 ˙5 4,430 0:50 0:08 88:6 20:6 51:2 5,662 — | 50:0 5.376 358 | 487 
2 4 89:5 | 3,950 0:84 0°12 97'5 20:8 — |5,165| — 742 | 4,855 | 446 606 
6 2 89:5 7,930 0°54 0:07 106:0 24°0 511 | 6,383; — | 501 |6024 | 407 | 558 
2 4 89:5 4,550 0°57 0:11 102:5 25'0 - 6,740 — | 76:0 | 6360) 555 727 
3 4 188°4 8,700 0°61 0°07 113°3 25'0 101:0 | 6, 258 880 — — | 813 [1,105 
9 2 77˙9 2,744 I*11 0:13 91:2 20'8 52-6 5.472 — | 518 | 5,257 | 594 535 
9 2 77 ˙9 4,294 0:68 0°12 105°6 24'0 51°1 | 6,290 = 50:5 | 5.950 | 434 | 590 
6 4 159°6 | 5585 0°60 0'11 116 7 25'0 108:2 | 6,237 | 1, 010 105°6 | 5,958 | 928 1,251 
1 4 195'4 | 8,500 — | 0°07 115°0 25'0 | 11070 | E 140 988 107 0 | 5,450 | 855 1, 160 
| | 


_ - REMARKS, —Oar A: Runs 6, 2, 6, 2, car alone ; 8, car drawing three passenger cars, Car B: 9, 9, car alone ; 6, car and two passenger 


cars ; 1, car and three passenger cars, Observations taken in autumn, 1 


TABLE B.—AVERAGE VALUE OF THE ELECTRICAL AND MECHANICAL MEASUREMENTS TAKEN DURING PERIODS 
OF RUNNING AT CONSTANT SPEED. 


No. of Total, No. of | —— At feeding point. — ~ | ————— At collectors of car. ~ | Efficiency | —Power exerted— 
No. off motors weet apee 9 | periods n si " ny va А = i of е on wheels, 
runs. of train per mp. olts, w. olte. w. А electric Pull 
working in tons, Em. / hour second. à Ё output, Я. H.P. in kg. 
4 2 89 5 95 20 6 4584 | 5,855 — 42:1 5,545 246 555 82'7 277 788 
2 4 89:5 96 20:8 — 5,450 — 64:0 5,190 241 336 697 234 660 
5 2 895 | 107 24 0 45:6 | 6,460 — 458 6,089 502 410 86:4 554 892 
2 4 89°5 113 25°0 — 6,850 — 71:5 6,390 365 496 79 ˙¹ 392 958 
2 4 188:4 117 250 847 | 6,647 694 — — 644 815 871 762 | 1,760 
8 2 77˙9 92 20 8 36°7 [ 6,781 — 84 ·5 5,619 197 268 84:0 225 660 
8 2 77:9 106 24-0 89:2 | 6,047 — 56:8 6,162 283 585 865 555 850 
4 4 159 6 117 25°0 69:2 | 6,937 566 65:0 6,685 499 679 85:5 580 | 1,330 
1 4 193°4 118 25:0 81°56 | 6,700 118 75:0 6,425 680 925 874 810 1.840 


REMABKS,—Oar A: Runs 4, 2, 5, 2, car alone ; 2, car and three passenger care, (аг S; 8, 8, 4, 1, Observations акеп in autumn, 1902, 
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Fig 6, and a summary of the principal observations is the| was also experienced in seeing sufficiently far ahead in 
following: rainy weather. It is, therefore, suggested to repeat the 
signals on the car by visual and by audible means, which 
Distance between | Material of | Ballast. Speed | Depression of should also indicate when the apparatus is out of order. 
sleepers. sleepers. 5^ |km.p.h.| rails in mm. нА addition, a zi сше cut the current off in 
: — o7 ..—- | the sections which a car just left. 
DE m өш tri E : In conolueion, the first NIU states that, thanks to 
780mm wood stones* 145 6:0-6:5 the care exercised by the firms supplying the cars and 
eim = sand* n: | A 221 о, the eras and reliable execution ы E the 
| а : elec wor e careful maintenance of the - 
um че ir е 18 0 manent way and its appurtenances, and to the б 
730mm iron sandt 70-80 4-0 scientious observation of all the precautionary measures, 
no mishap or damage of any kind has occurred during 
* Motorcars, + Military trains the trials. No psychological effects on the drivers or 
Volte. Volte 
oA e BAT 
N E a 
NE a 22 E 
. ug LI 2 E WE 
LL SEMEN TT. а: _| кшй —— IB 
a ШЙ ШИК ЕЕ Lae ae Oh ae id 2 Ё 
„ A — шк E 
as Ды ИЛ Жа MM бе» Se 
wo «А NWA HATHAST е 5 35 
sip OT ДӘ EORR 182 ы И а zm 
malam Aes D E AERE code 4 E 
= ЫА EK i NE GE ss tal ER H 
эйи ИТИНЕН SA LSU EORR RES etm 
o e pp | im Si ud e 
ad HII A AME qe 
ad HH RR Өр — 2 
e EN # 
ЕЕЕ SL ; 1 
= аё ЕШ i ITE JS : as 
з 40— b 1A z aie = м. = s bi 
17 N та чив н — 
I / a 
EN 46 4i SS 44 45 46 4j 46 Nr 55 sh Os 5 a 


From these experiences the conclusion was drawn that 
the permanent way had to be thoroughly reconstructed 
before speeds exceeding 120 km. per hour could be safely 
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Fig. 11.—Runs with Car S” (wight = 77,900kg.) (Velocity, Air Resistance, Current, Volts, and Work done.) 


, Mins. 
Ета. 10. —Runs with Car A" (weight = 89,500kg.) (Velocity, Air Resistance, Current, Volts, and Work done) 


passengers, attributable to the high speeds, have been 


noti Although it has not been possible to obtain 


reliable data for judging the economical aspect of this 
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investigated. As the military trains run only at consider- | question, some valuable technical information has been 
able intervals, at a comparatively low speed, the existing | gained. In the first place, the experiments have shown 


i ing apparatus 
bignals about 2 km. from the stations, and some difficulty 


to be supplemented by distant | that it is possible to collect high-tension currents even in 


unfavourable weather from overhead conduotors at double 


442 THE ELECTRICAL ENGINEER, SEPTEMBER 23, 1904. 


the speed of the present express trains. Both the con-| Generally speaking, the first year's trials have served 
ductors and the collectors have worked so satisfactorily up | principally to find out the best methods of making observa- 
to the present that their efficiency at higher speeds may be ! tions, and to determine which are the most euitable instru- 
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Fig, 12.— Runs with Trailers. (Velocity, Air Resistance, Current, Voltage, and Work done.) 


safely assumed. Three-phase motors have shown themselves | ments for 5 information. Basing further 
reliable, and their overheating has been prevented by suit- | experiments on the 5 thus gained, it is certain 
able ventilation. It has, however, not been possible to | that it can be ascertained whether the cars, their equip- 
ment, and all other outfit are suitable for regular traffic 
on main lines at a speed of 160 km. per hour, and whether 
T | indicator inside the can 
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decide whether it is preferable to fix the motor on the axle | still higher V аган are practicable, especially from an 
or support it wholly by springs; nor can it be safely said | economie standpoint. 
whether fluid or metallic resistances are the more suitable. | Originally it had been the intention to resume the experi- 
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Weight of motor-car 89,500 kg. Weight of trailers АЕ eloco about 85 km. per hour, 
` Ета. 14. — Diagram of the Turning Moment of the Motor observed in Car A during Run No. 4 on Nov. 8, 1902 (with four 6-wheeled Trailers), 


The brakes have not been powerful enough for the high | menta in 1902 on the lines laid down at the commencement, 
speeds. Ап alteration of the yn d arrangements and | and to increase mares | the speed of the cars until a speed 
the adoption of an efficient electric brake appears to be | of 200 km. per hour had been attained. It was, however, 
imperative. not possible ‘to relay the permanent way in time, and in 
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FIG, 17.—RUNS, AT OONSTANT SPEED, OF THREE-PHASE LOOOMOTIVE WITH ONE TRAILER. 


— —— — . — —— — 


Time of 


No of | Weight of 


Sp2ed in Average at feeding-~ 


Average 


Date. А 
Кап à ERE measure- int. value of Average power at Weight of 
bes No. рооза A ad eee ments pi per j cos ф feeding point, trailer in kg, 
: "5 in seconds, our. Amp. | Volte | Kw. | calculated. 
23 | 50 Б2 25 810 10 10 7,250 | 76 0°60 } 12, 260 
II. 50 52:25 240 70 11 7.200 | 105 0775 at 70 km.-hour 91 kw. 
24 I. 50 51:68 590 65-10 9'5 | 7,200 | 1 0:59 = 124 h.p. \ 17.600 
II. 50 57:68 550 65 70 15 7,150 | 137 0714 ! 
25 I. 40 52 25 790 86 12 8,200 | 136 0°79 
II. 40 52:25 800 R6 18 8,100 | 222 0 86 at 86 km. -hour 184 kw. 12,950 
III. 40 52 25 760 86 88 13 8 250 | 150 0:81 = 260 h.p. 
IV. 40 52:25 820 86 18:6 | 8,150 | 226 0:86 
26 I. 47 70 75 410 101.102 | 20'5 10.650 322 0:84 
II. 47 70°76 590 02 18:5 | 10.850 | 286 0 285 at 102 km.-hour 293 kw. 30.750 
III. 47 70 15 340 101:5 102; 18 | 10,770 | 270 0°81 = 398 b. p. ! 
IV. 47 70°75 360 101 5 105 | 19 | 10,770 290 0 82 


consequence of this the authorities would not allow a greater 
speed than 125 km. per hour. The time was therefore 
utilised for determining more accurately the resistance of 
the cars at various speeds, the power required for pro- 
pelling them, and the losses of energy in the feeder and the 
conductors. In addition to this, further experiments were 
made with the brakes, and alterations in the structure of 
the cars were considered, to ensure steady running at high 
speeds; the movement of the rails was also observed 
uring the trials. 

The second report describes the experiments in great 
detail, and the following are the principal results ascer- 
tained by their help: At first attempts were made to 
determine the resistance of the cars direct by pulling them 
at moderate speeds by a locomotive, to which they were 
attached by a dynamometer. It was found, however, that 
owing to the great weight of the cars, and owing to the 
irregular pull of the locomotives, no steady curves could be 
obtained, nor was the success greater when the cars were 
attached to a goods train. Somewhat better results were 
achieved by the employment of a three-phase locomotive, 
but the curves werestill too irregular to be acceptéd. Nothing 


remained but to revert to observing the time each car took to 
come to a standstill after attaining a certain speed, and the 
distance it covered during that time, due account being 
taken of all differences in level. The smallest curve on 
the line has a radius of 2,000m.; it was therefore not 
necessary to consider the curvature in the calculations, but 
very careful measurements of the air resistance were made 
by means of tubes projected from the cars in the way 
eady described, and in the end а small correction was 
found nece in the formula for air resistance, which 
was altered to P —:0052 V?, and the resistance of the cars 
was found to be equal to the resistance of nine square 
metres. 
In Fig. 7 the final results of the traction resistance of 
the cars are represented by four curves showing the total 
resistance for a car weighing 83 tons, the air resistance of 
a surface of nine square metres being the equivalent of the 
air resistance of a car, the horse-power required on the 
level with no wind, and, by the difference of the first aud 
second curves, the resistance due to mechanical friction. 
It is at once apparent, from this diagram, that at high 
. gpeeds the air resistance is by far the most important factor, 
and that the proper shape of the car has to be very care- 
fully determined. 
From their experiments the Studiengesellschaft draw 
the conelusion that the front of the car should be a rather 
steep paraboloid. Owing to the necessity of arranging the 
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cabin of the driver in front, and providing buffers and 
drawbars, it is not possible to carry this out in practice, 
bat the nearest approach to the correct form is suggested 
to be a cylindrical front, extending for 86deg., then plain 
surfaces which join the sides of the car by easy curves, аз 
represented in Fig. 8. Very careful measurements were 
made as to the amount of energy required, aad a measuring 
station was established at the feeding point to avoid the 
calculations of the losses in the feeder. The ammeter and 
wattmeter at this station were connected direct to the high- 
tension circuit to avoid the use of transformers, and to 
make them almost independent of periodicity and of differ- 
ence in phase. In the cars the instruments were joined to 
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Ею. 16.— L. P., Air Pumps. 


the same phase as the feeding point. In spite of all precau- 
tions, however, the readings were not all reliable, especially 
in wet weather. The measurements are divided into two 
groups: one to determine the energy during acceleration, 
and the other to measure it at constant speed. In both 
cases the cara were sometimes running by themselves, and 
sometimes pulling trailing cars. It will be noticed that the 
acceleration is not very great, but this was the consequence 
of the generating set not being powerful enough to supply 
more energy. Compared with the theoretical amount of 
energy required to give the cars the same acceleration, the 
figures of the table show an efficiency of about 45 per cent., 
due, no doubt, to the losses in the starting resistances ; 
but for long-distance travelling the period of acceleration is 
almost negligible. К. 
In Tables А апа В of Fig. 9 the results of these experi- 
ments are summarised, and diagrams in Figs. 10, 11, and 12 
give scme details of runs and without trailers. Ап attempt 
was made to measure the turning moment of a motor direot 
by fitting on car “А” а special apparatus represented in 
Fig. 13. Instead of attaching the motor rigidly to the 
frame, it is held by springs, as shown diagrammatically, 
and the movement of the springs is transmitted by suitable 
levers to а registering indicator in the interior of the car. 
The instrument was calibrated by weights, and gave useful 
results when а resistance was inserted in the secondary 
circuit of the motor ; but, of course, the direct comparison. 
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between the indicated turning moment and the electrical 
readings is'thereby prevented. Diagram V., Fig. 14, shows 
the turning moment during a run of car “ A” on Nov. 8, 
and the curve below it is drawn in accordance with these 
indications; About the measurements made to ascertain 
the loss in feeders and conductors, nothing need be said, 
as no novel features with regard to them are disclosed in 
the report. Nor need the brake experiments be described, 
as they were again unsatisfactory, and eventually it was 
considered advisable to alter the whole of the braking arrange- 
ments. А good opportunity for doing this was afforded 
by the reconstruction of the bogies, which became necessary 
to ensure the steady running of the cars during high speeds. 
In the new bogies the following points were to be observed : 
(1) the wheel base is to be increased from 3:8m. to 5'0m. ; 
(2) the bogie frames are to be construeted with simple 
Z girders; (3) the bearing springs are to be connected by 
balancing levers, and are to be visible and easily accessible 
throughout their whole length ; (4) the car body is to be 
supported at four points on each bogie; (5) the centre pin 
of the bogie is to be movable for à distance of 30mm. in 
every direction ; (6) the motors are to be connected to the 
axles by springs ; (7) the brakes are to be reconstructed as 
shown in outline by Fig. 15, which explains itself. 

During the trials the bending of the rails was measured 
ia the same way as in the previous year; but as the speed 
of the cara had been restricted, no abnormal observations 
occurred and no extraordinary repairs became necessary. 

When the trial runs of the high-speed cars had been 
completed, some further experiments were made with a 
three-phaseé locomotive built by Messrs. Siemers and Halske, 
and the Studiengesellschaft comments on them in a separate 
report. In this case they say that the high-speed cars have 
proved suitable for their work as far as their mechanical 
and electrical outfit is concerned, but their weight is too 
great and the proportion of their dead weight to the paying 
load is not favourable. The trouble with the permanent 
way and the very high power required during the accelera- 
tion period were & consequence of this weight, and for 
economical high-speed traffic it should, if possible, be 
diminished so as to load the axles only sufficiently for the 
necessary adhesion. It would not be possible to effect this 
object by altering the construction of the car or by lighten- 
ing its mechanical outfit without endangering its safety. 
It is therefore necessary to try to diminish the weight of 
the electrical apparatus. This may be done by removing 
the transformers from the car and placing them along the 
line, or by dispensing with them altogether. In the first 
case a double set of conductors is required, increasing the 
losses and the capital expenditure. It is, therefore, prefer- 
able to employ motors which are capable of utilising high- 
tension currents. 

With a view of trying the possibility of using such 
motors on the high-speed cars, Messrs. Siemens and Halske 
built two motors of approximately the same outside dimen- 
sions, but suitable for working with 10,000-volt currents, 
and fitted them each to a four-wheeled bogie with a wheel 
base of 5:25m. The саг body, 12:5m. long, is of the usual 
shape for electric locomotives, and in its centre is a driver's 
cabin 4m. long by 2:8m. wide by 23m. high. In the iron 
boxes on either side of it are the starting switches aad 
resistances, and on the top it carries the collecting gear, 
which is like that of car S.“ The motors are suspended 
from the bogie frames after the manner of tram motors, 
driving the axles by a gearing of 1:2. Between the car 
body and the wheels are two sets of springs, and pro- 
vision is made for a slight lateral movement relative to 
the bogie. 

The diagram (in Fig. 16) of the connections shows that 
there are separate switches, moved by compressed air, for 
each direction of running, a small transformer to supply 
low-tension current to the air-pump motor, and mechanical 
switches for the resistances, which are actuated by a hand- 
wheel in the driver's cabin, geared to a horizontal shaft. 
Some difficulties were experienced in obtaining readings 
of the measuring instruments on the locomotive of sufficient 
accuracy, so that finally only the measurements at the 
feeding point were taken into consideration. The trial 
runs were started on June 23, 1902, with 7,250 volts, and 
this voltage was gradually raised until the locomotive 


successfully pulled a trailer on June 26 with just over 
10,000 volts. 

Some of the details of the measurements taken during 
these runs are given in the accompanying table (Fig. 17). 
It is at once apparent that the efficiency of the locomotive 
is much greater than that of the cars at the trials in 1901, 
for the reason that its motors were working nearer to their 
rated output. Another reason is the absence of a trans- 
former, so that a comparison at an output of 400 h.p. 
shows that the locomotive required for this at 10,800 volte, 
and cos $ —0 85, an average current of 19 amperes, while 
the cars at 6,300 volts and cos ¢=05 consumed about 
53 amperes. The losses in the conductors along the line 
are, therefore, 2 kw. in the case of the locomotive and 
17 kw. in the case of the ears. 

In conclusion, the report considers that the triala have 
proved the possibility of buildidg motors for three-phase 
currents of 10,000 volts, used direct without transformers. 
It is mentioned that the motors and the gearing have 
worked without giving any trouble. 


COMMUTATION OF CONTINUOUS-CURRENT 
GENERATORS AND MOTORS.* 
BY G. A. NEILD AND P. E. BANTING, MEMBERS. 


Note. — Where the term leading pole-tip" is used in 
this paper, it means the tip which is last to leave a given 
coil as the armature rotates, whereas the leading tip is the 
one which meets the coil first. Where the term central 
point" is used as regards brush position, 16 means the 
geometrical centre between the poles, while ** neutral point' 
means the point of neutral field, which may vary with 
armature reaction. 


As this is such а large subject, it has been decided to 
deal only with machines having slot-wound armatures and 
carbon brushes. Before going further, it may be well to 
draw attention to Fig. 1, which shows diagrammatically the 


| 


actual flow of current in the armature winding of an old- 
type Gramme-wound machine. This type has been chosen 
as being the simplest form of armature winding to illustrate 
the winding. Suppose the positive brush to be the one 
shown in the figure, the negative being at the bottom of 
the commutator, it will be seen that the current flows in 
an upward direction under each pole, out at the top brush, 
round the circuit, and in through the bottom brush. It 
will also be observed that the coil shown opposite the 
brush is short-circuited, having theoretically no current 
flowing in it. This short-circuited coil, when it leaves the 
brash, will then be ready to take a current which flows 
in the opposite direction to that which was last travelling 
through it. | 

The principal reason for using carbon brushes on modern 
machines is that the resistance of these per square inch is 
from five to ten times that of copper, according to the 
quality of carbon used. The effect of this high resistance 
on commutation is as follows: As the commutator bar 
leaves the brush the area of the contact of the latter grows 
gradually less, thereby increasing the resistance. With a 
copper brush the difference in the resistance of а contact, 
say, tin. wide by 4in. long and a contact in. wide by 
ain. long is comparatively little (the resistance is about 
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005 ohm іп the first case and about 012 ohm in the 
second case), whereas with a carbon brush the resistance 
of contacts of the same area as mentioned would be about 
‘03 ohm in the first case and 12 ohm in the second; thus 
it will be seen that the difference between the resistances 
of the large and small contacts of the copper brush is 
009 ohm, while with a carbon brush it is 09 ohm—namely, 
10 times as great. 

From the above it will be seen that when a bar is on the 
point of breaking contact with the brush, in the case of the 
copper brush there will be a comparatively low resistance 
for the current to pass through, allowing a large number of 
amperes to flow; whereas if the same area of carbon brush 
were in contact with the plate, the resistance, being very 
much higher, would choke the current down ually, 
inducing it to go through the next ooil to get to the brush 
rather than arc across, forming a spark. The use of carbon 
brushes also facilitates using reversible motors, as it would 
be, of course, impossible to run a machine against the brushes 
if copper gauze or stencil copper were used. 

In order to obtain sparklees commutation, one of the 
most elementary things to consider is the position of the 
brushes, as it is important that these should always be on 
the neutral point, so that as a given coil leaves the brush it 
enters a field of the right direction to reverse the current 
(see Fig. 78 This neutral point varies with the load on 
account of the armature reaction, which distorts the 
magnetic field, as shown in Fig. 2. The neutral point 
on а generator at full load is somewhat in front of the 
centre line between the pole-tips in the direction in 
which the machine rotates, and is slightly behind this 
line in а motor, the tendency in the first case being to 
saturate „ар the trailing tip and in the last case to saturate 
up the leading tip. The higher the armature reaction and 


the direction of the current in it as the bar to which it is 
connected leaves the brush; therefore, the proportion which 
the pole arc bears towards the distance between the pole- 
tips is also of importance. If the pole-tipe are too close 
together, the magnetic lines from one cross over those from 
the other (see Fig. 2), so that there is no real point of no 
field.” It has been found from experience that the pole 
arc should be from 66 to 75 per cent. of the total pole 
pitch—probably about 70 per cent. is the best figure for 
machines with small air-gaps, whereas the lower figure 
(66 per cent.) is best on machines where a wide air-gap 
and a heavy chamfer are employed, because if the tips 
were near together in this case the lines would cross 
one another, аз mentioned above. If the distance is too 
great between the tips, the coil, as it is about to leave the 
brush, is not in a sufficiently strong reversing field. In 
the case of a reversible motor, such as a crane motor, which 
has to run at the same spon in either direction, it is 
impossible to have the brushes on the neutral point, as they 
must bein a geometrically central position, and this never 
coincides with the neutral point (this matter is considered 
separately under the heading of Crane motors.”) 

ile speaking of neutral point, it may be well to see 
how the width of the brush bears on this. If the brash is 
too wide and the neutral point is fine, it is probable that 
пагода will be produced owing to coils being short- 
circuited which are in a strong magnetio field. ‘This has 
much the same effect as if a narrower brush were used, 
which was not on the neutral point. On the other hand, 
if the brush is too narrow, it will not short-circuit sufficient 
coils, and a given bar will not have a sufficiently long time 
in which to pass the brush. As a general rule, the brush 
should cover about 14 to 2 bars, if an ordinary winding is 
employed. 
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the smaller the air-gap in the machine, the greater this 
effect willbe. The correct proportions of armature ampere- 
turns to field ampere-turns is dealt with under the heading 
of * Machines with weak fields.” 

In most modern specifications engineers specify that the 
machine must be sparkless with the brushes in a fixed 
position, no matter what the load. In order to obtain 
this, it is necessary to make the neutral point, as nearly as 
possible, stationary for all loads. This means that the 
effect of armature reaction must be reduced. Some 
makers endeavour to attain this end by means of making 
a slot from jin. to lin. wide up the centre of the pole, 
parallel to the armature shaft, the idea being to put a 
magnetic resistance in the path of the flux due to armature 
ampere-turns, in the form of an air-gap and saturation of 
one side of the magnet pole, thereby choking down the 
effect (see Fig. 2). Another method employed by some 
makers is to put a divided pole shoe on the bottom of the 
pole. This shoe is made half of cast steel or wrought iron, 
the other half being of cast iron, the latter constituting 
the trailing tip. he east iron, of course, gets highly 
saturated very easily, and prevents апу” more magnetic 
lines being forced through in that direction when the load 
comes on the machine. It is also occasionally the practice 
to make the im e pole-tip of а generator longer than the 
trailing pole-tip, which gives & good magnetic field as the 
coil leaves the brush, as well as tending to rectify distortion. 
Both these last methods prevent the machine from being 
reversible. 

Theoretically, the armature coils, which are being short- 
circuited by the brush, should be in an abeolutely neutral 
field, and each should enter a field which tends to reverse 


Fra. 3. 


In endeavouring to obtain good commutation, care should 
be taken that the shape of the potential wave is correct. 
The curve of this wave from the neutral point up to the 
maximum should not be too sudden. In order to obtain & 
gradual slope, it is necessary to saturate up the pole-tips, 
this saturation gradually increasing the nearer you get to 
the extremity, forming & good fringe of flux, so that the 
field strength grows as gradually as possible from the 
neutral point to the maximum. This latter should not be 
situated too far under the pole face, as the coils should 
enter a fairly strong field soon after leaving the brush. 
as has already been explained. Different makers have 
various methods of saturating up these tips—some of 
them employing cast steel or laminated wrought iron, 
and cutting the material down very fine, while others employ 
cast iron, which, of course, has very much the same effect, 
owing to its poorer magnetic qualities. When laminated 
wrought iron is employed, it is sometimes the custom to cut 
out every other lamination. Not only should the pole-tips 
be thoroughly saturated, but it is also well to chamfer 
them back on the face, as shown in Fig. 2. The amount of 
this chamfering, of course, depends on the width of the air- 
gap employed, as it is the proportion of chamfer to air-gap 
which it is necessary to get correct. In actual practice it 
has been found best to employ long pole-tips, tbin at the 
ends (as shown in Fig. 3), with a slight chamfer at the 
extremities. 

It may be here mentioned that if the iron of the arma- 
ture core is of an inferior quality—having bad hysteretio 
qualities—the magnetic lines in the teeth will be apt not 
to reverse until after passing the central point by some 
appreciable distance, thereby dragging over the flux from 
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the pole-tip still more than armature reaction alone would 
cause. 


EFFECT OF WEAKENING THE FIELDS OF DYNAMOS 
AND MOTORS. 

Armature reaction plays а very important part in the 
design of generators which have, to aol over a large 
range of voltage and in variable-speed motors. The 
ratio of armature ampere-turns to air-gap ampere-turns can 
be as high as 1:1 with machines which have an average 
width of air-gap, but if the reactance voltage is very low 
by calculation, and the field strength is practically constant— 
ic. no variation in voltage—the armature ampere-turns 
can be about 20 per cent. higher than is given above. 
With very small air-gaps, it is not advisable to work the 
armature ampere-turns higher than 80 per cent. of the 
air-gap ampere-turns, as the distorting effect on the fields is 
approximately inversely proportional to the width of the 
gap. Also, on separately-excited boosters which have to 
carry their full-load output over a range of voltage varying 
from, say, 100 volts to 10 volts, the armature ampere-turns 
should be kept as low as possible to avoid sparking on the 
low volts when the field is very weak. On self-exciting 
generators, such as are used for battery charging, the same 
remarks apply, but in this latter case instability limits the 
range of voltage possible. In almost all specifications of 
the present day, an overload of 50 per cent. is required 
momentarily on all dynamos and motors without brush 
shifting or sparking at the commutator. Consequently with 
the same strength of field, but with 50 per cent. more 
armature ampere-turns, the effect of this latter must not be 
^ capable of overpowering the former, or even distorting it to 
such an extent that it will necessitate shifting the lead of 
the brushes. 

In speaking of the above ratio of armature ampere · turns 
to air-gap ampere-turns, the authors have taken the calou- 
lated air-gap ampere-turns necessary to drive the flux across 
the gap from the pole-face to the top of the armature 
teeth, assuming that the density at the pole-face is rather 
higher than that in the air-gap, due to part of the lines 
spreading out at the sides as shown in Fig. 2, on the right- 
hand pole-tip. Variable-speed motors are affected in exactly 
the same way as generators which have to work over a 
large range of voltage, and consequently, in designing this 
type of motor, it is n to under-rate the horse-power 
on the high speeds where the field is weakened by inserting 
resistance in the shunt circuit. Not long ago a testin 
motor working on a very weak field to increase its spe 
for driving a high-speed generator was developing an over- 
load of about Z0 per cent.; by accident а further increase 
of load of about 20 per cent. was put on the generator. 
The result of this was that the motor pulled up dead, due 
to the field produced by the armature ampere-turns over- 
powering the normal field, and tending to run the motor in 
the opposite direotion. On the motor pulling up, a very 
heavy rush of current naturally passed through it due to 
the back E M.F. being reduced to nil, and consequently 
the circuit breaker came out, saving the armature from 
burning up. 

In dealing with this subject, it may be advisable to point 
out the advantage of using compound-wound motors on 
circuits in which the load is very intermittent, or where 
sudden loads come on at regular intervals. А good example 
of this last case can be found in small printing presses, in 
which the printing table is rotated backwards and forwards 
by means of a crank, this latter being driven by a motor. 
Every revolution of the crank the motor has to get the 
crank over its dead point, thereby necessitating а con- 
siderable overload on the motor. Now, if a shunt motor 
is used for this work, there is nothing to check the arma- 
ture reaction distorting the field on the overload, but if & 
series winding is placed over the shunt winding, in series 
with the armature, the flux produced by the field will be 
increased in approximately the same proportion as the 
armature reaction. In this way the armature reaction is 
to а great extent cancelled out. Also, on crane motors it 
is advisable to use compound-wound motors; in fact, this 
type of motor should be used in all cases where a fluctuat- 
ing load occurs. Of course, series-wound motors are better 
than compound for cancelling out armature reaction, but 


the objection to these motors is that they cannot be run on 
light loads, due to the excessive speed. 


REACTANCE VOLTAGE, 


Before discussing the actual reactance voltage it is neces- 
sary to define the terms “inductance” and “reactance.” 
Any wite carrying current is surrounded by a large number 
of concentric агаа of magnetic lines, which rise and fall 
with the current; consequently, if the latter is suddenly 
broken, all these lines will fall back, as it were, on to the 
conductor, thereby producing an E.M.F. in that conductor 
opposing the E.M.F. driving the original current. The 
result of this induced E.M.F. will be to retard the original 
current, whether falling or rising. Inductance may be 
defined as the total amount of lines produced round the 
conductor carrying unit current. anyone wishes 10 
obtain a practical example of the effect of inductance, the 
authora would recommend him to break the shunt of a 
large 500-volt bipolar generator when running with the 
field fully excited, and then note the result by the respec- 
tive position of his head and feet. Now take one of the 
coils of the winding shown in Fig. 1, the inductance 
expressed in henries = lines surrounding one turn x number 
of amperes x total number of turns x 107*. In this figure. 
it will be noted that there are two turns in each coil. The 
inductance produced in a given coil varies as the square 
of the number of turns, and consequently it is most 
necessary to keep the turns per section on any motor or 
generator as low as possible to reduce the inductance round 
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the short-circuited coil. On a smooth-core armature the 
path of the magnetic lines round the conductor lying on 
the surface of the core consists almost entirely of air, no 
iron being present except that immediately below the ооп- 
ductor, and even at this point there is usually about gin. 
to tin. of insulation between the iron and the coil; but on 
& slotted core the path round the conductor consiste almost 
entirely of iron, the insulation between them being only 
about Odin. to O in. The inductance will depend very 
considerably on the depth of the slot in the core. 

Fig. 4 shows various methods of assembling а given 
number of conductors, A representing a smooth-core 
winding, and B to E different types of slot winding. These 
slot diagrams have been taken from a paper read before the 
Glasgow Congress in 1901 by Mr. Hobart, in which he 
refers to some tests made on experimental slots and coils, as 
shown in this figure. He found that there was a difference 
in induction between A and E of about 300 per cent., 
clearly showing the effect of the iron path on the magnetic 
lines of induction ; but with the arrangement shown in B, 
C, and D there was only a difference of 35 per cent. 
Between D and E there was a difference of 63 per cent. 
Although the actual figures of inductance expressed in 
C.G.S. lines given by Mr, Hobart are very doubtful, the 
percentage difference in effect is very interesting. The 
width of slot to depth of slot should not exceed the ratio 
of 1:3. To decrease the lines of inductance circulating 
round the conductor, it is advisable to work to teeth at as 
high a density as possible, as the less saturated the iron 
the better will be the path for the circulation of the 
magnetic lines. It is not possible to saturate the teeth to 
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any great extent, as this would then increase the resistance 
of the magnetic circuit, thereby necessitating more ampere- 
turns, and consequently more field copper on the spools. 
Another objection to working the teeth at a very high 
density is that it tends to make the machine hum. The 
density at the bottom of the teeth should be about 125,000 
to 135,000 C.G.S. lines per square inch for ordinary 
machines, but this figure is usually about 150,000 on series- 
wound crane and railway motors. Reactance = 2 т x 
inductance x periodicity of commutation. It should be 
noted that “ periodicity of commutation” is quite distinct 
from the periodicity of the machine. Periodicity of com- 


mutation = 2 7 cycles per second, where P = peripheral 


speed of commutator in inches per second; T = thickness 
of brushes in inches ; periodicity of the machine = pairs of 
poles x revolutions per second. 

On a machine with a large number of poles the com- 
mutator is usually of a large diameter to take the necessary 
number of studs (camber of studs = number of poles). The 
large diameter of commutator will increase the peripheral 
anas and consequently the periodicity of commutation. 

his point is one of the limiting features to the number of 

les to be used on a given machine, but, on the other 

nd, with a larger diameter of commutator, a greater 
number of commutator plates can be used to reduce the 
conductors per section. On heavy-current machines a 
large number of poles is advisable, in order to reduce 
the amperes to be caried in each brush. The current 
in any conductor of the armature should not exceed 200 


amperes. 

8 voltage = reactance x current per conductor. 
The term “reactance voltage” was first used by Messrs. 
Parshall and Hobart, and aa usually calculated is a purely 
arbitrary term, but it is extremely useful for comparing 
the sparking properties of different machines. It is very 
doubtful what the true “reactance voltage” set up in the 
short-circuited coil really is, as it is always calculated on 
the assumption that the fall and rise of the current during 
the short-circuit follows a true sine wave, but up to the 
present no experiments have been made to prove this 
assumption. Various methods have been used for calculat- 
ing this voltage, all based more or less on the principles 
referred to above. For instance, Mr. Hobart, їп calculating 
the inductance per coil uses 10 C.G.S. lines per inch length 
of conductor lying in the slot, and 2 C.G.S. lines per inch 
length of end connection. These figures may be approxi- 
mately correct, but so long as the same figures are used in 
all calculations it does not matter very much whether 
10 C.G.S. lines per inch length of conductor are used or 
whether 20 C.G.S. lines are used, because, as stated above, 
the reactance eser is only useful for the sake of com- 
parisons. On small machines up to, say, 50 kw., the 
reactance voltage should not exceed two volts per coil, but 
on machines of 200 kw. and upwards this figure can be 
slightly increased to, say, three to four volts. It does not 
necessarily follow that if the reactance is very low the 
machine will operate satisfactorily, as the armature 
reaction plays a very important part as regards the spark- 
ing properties of the machine. This has been gone into 
fully in a previous part of this psper. 

As regards reducing the number of turns per coil, the 
limiting feature is the number of commutator plates that 
can be used on a given diameter of commutator. A large 
number of plates naturally increases the cost of the com- 
mutator to а considerable extent. An instance of this may 
be found in the fact that on a commutator of about 20in. 
in diameter the cost of labour was increased about 250 per 
cent. by using approximately 320 plates instead of 200. In 
all machines having more than two poles it is found advan- 
tageous to use series-coupled armatures in order to obtain 
good commutation, but, of course, there may be reasons to 
prevent this which have no connection with the matter under 
discussion. This holds good for machines up to 500 kw. or 
600 kw. capacity at least. The chief reason that parallel. 
coupled armatures are not desirable is that if one pole 
happens to be stronger than another due to any inequality 
of iron or air-gap—the coils under that pole will take less 
load than the coils under the weaker one, due to more back 
voltage being generated їп them. This, of course, applies 


to motors. In the case of generators the coils under the 
weak pole will take current from those under the strong 
pole, and will tend to act as motors; then, the brushes 
being in the correct position for running as а generator, 
this weak pole will gradually become strengthened, owing 
to armature reaction, until it gets stronger than the one 
which was originally the strong pole. "The action will then 
be reversed, the coils under the latter pole acting as motors. 
This will continue until very large currents are being gene- 
rated, and flowing first one way and then the other, causi 
violent sparking, which is commonly known as bucking.’ 
Another phenomenon which may be observed, and which is 
due to the same cause, is the violent vibration which is set 
up in the machine. 

The bucking effect mentioned above may be overcome 
to a great extent by means of fitting equalising rings at 
one end of the armature, through which these large currents 
will play (this is somewhat detrimental to the efficiency of 
the machine). The common practice is to fit one equalising 
ring per pair of poles—+.c., an eight-pole machine will have 
four rings, each of which will be tapped in four places, the 
connections being joined to the armature winding at equi- 
distant pointe. The cross-section of these equalising rin 
should be about half that of the armature conductors. In 
order to use these to advantage, the number of the slots 
must be divisible by the number of pairs of poles, as if the 
tappings are unequally spaced, their use will do more harm 
than good. In actual practice it has been found useless to 
employ them on machines of less than 60 kw. capacity, 
except where the current is very heavy, in which case 
they may be found to have a good effect down to as low as 
30 kw. With а series-coupled or wave-wound armature, 
the slots should never be divisitle by the number of poles 
for good work ; whereas with a parallel-coupled or lap- 
wound armature they should be so divisible, especially. if 
the slots are few in number. This is the more n 
on account of the danger of having to fit equalising rings, 
as has already been explained. As a general rule, it will 
be found best to have as many slots in the armature as is 
compatible with having а wide and shallow slot, as the 
greater the sub-division, the less will be the difference 
between the magnetic field in one slot and the next when 
passing the neutral point. 

With regard to the sub-division of the commutator, it 
is advisable to go to not more than three commutatator bars 
per slot, as it is obvious that if there are more than, say, 
three bars per slot, the coils which are connected to these 
segments will be in the same magnetic field at the same 
instant, while the segments themselves will not all be in 
the same position with regard to the brush. Only one 
combination of coil and segment can be in the theoretically 
correot position at & given instant, which necessitates the 
other two being in an incorrect position. Оп the other 
hand, if there are 4 small number of sections, you will 
have a great number of turns per section, which, as has 
been shown above, is detrimental from a reactance point 
of view. 

As regards pitch of the winding, it is best to span from the 
centre of one pole to the centre of the next. Some makers go 
from the centre of one pole to one or two slots beyond the 
centre of the next, so that while one half of the coil is in the 
neutral field, the other half is just entering а reversin 
field. On the other hand, some machines are wound wit 
a pitch one slot less than the distance between centres 
of poles. This last method, however, seems to have a 
detrimental effect on the efficiency of the machine for 
some reason, which has not as yet been explained by 
anyone. 

CRANE Morons. 


As the brushes are set centrally on these machines, in 
order to obtain the same speed in either direction, the 
armature coil as it leaves the brush caunot well be in & 
reversing field (it is probably even in a field of the wrong 
direction), so that the whole of the reversing action over- 
coming the ohmic resistance of the coil and the reactance 
voltage must be produced by the contact resistance of the 
brush. In the following example a 20-ampere machine 
has been assumed. Referring to Fig. 5, say the contact 
resistance of one commutator bar to the brush is 1 ohm, 
and say each end bar is one-third covered by the brush— 
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i. e., the resistance of these will be ‘3 ohm—then the voltage 
tending to reverse section A will be 2:9, that tending to 
reverse section B will be nothing, and in the case of C it 
will be 1. If instead of section A carrying one ampere 
unreversed it carried 10 amperes reversed, the reversing 
action, instead of being 2:9, would be minus 1, tending to 
put the 10 amperes back into the original direction. For 
sparkless running, the reversing voltage should be arranged во 
as to give 10 amperes in section A when it leaves the brush, no 


Fic. 5. 


more and no less. The fact that one can procure kless 
commutation by giving the brushes a backward lead, shows 
that the parking of the brushes when central is due more 
to too little rather than too much reversing voltage. By 
curve shown in Fig. 6 it will be seen that most of the 
reversing appears to take place between the time that the 
commutator plate begins to leave the brush and the time 
when it breaks contact altogether. It, therefore, appears 
to be approximately correct to take half a period as equal 
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to the time taken to pass опе section rather than as the 
time taken to pass the brush. 


ERRORS OF CONSTRUCTION. 


Under this heading the authors have considered points 
which do not come directly under design. One of the 
commonest faultsto be met with due to bad construction is the 
copper and mica sections being of unequal hardness. If the 
mica happens to be harder than the copper, the latter will wear 
away more quickly than theformer, leaving the mica standing 
up above the surface of the commutator, which causes the 
brushes to vibrate violently, therefore causing sparking 
and pitting of the surface. On the other hand, if the mica 


is softer than the copper, it will wear away more quickly, 
leaving grooves which will collect copper dust. This, if 
allowed to continue for some time, will be apt to short- 
circuit the segments together. The brush tension to ensure 
smooth running should not be less than 2lb. per square 
inch and not more than 3lb., as if it is less than the 
first figure the brushes will be apt to vibrate, while if it 
is more than 3lb. per square inch, the friction and wear 
will be excessive. The best type of brush-holder to use is 
that in which tho carbon is enclosed in a box, being quite 
free to move up and down, the tension being applied by 


means of a clock spring pressing on the top of the brush. 
This clock spring is coiled at the other end, and adjust- 
ment is obtained by means of a small handle which passes 
through the spindle to which the coil is attached. This 
small handle engages with а ratchet. If the carbon fit« 
the box too tightly, it will be liable to stick, and not follow 
up the wear properly ; whereas if it is too loose, it vibrates 
and tends to twist over in the direction of rotation of the 
machine, which prevents its being square to the com- 
mutator. Asa general rule, radial brushes will be found 
to give better results than angular ones, especially on 
reversible machines. If angular brushes are used, the best 
results will be obtained if the brush-holder is set against 
the rotation of the machine while the angle of the brush is 
with the rotation. The brush box should be brought down 
as near to the surface of the commutator as possible without 
actually touching it, as it will then hold the brush more 
firmly if the latter does not fit sufficiently tight. Care 
should also be taken to see that the brushes are staggered, 
as otherwise the commutator will very quickly be worn 
into grooves. Another very common fault in construction 
to be encountered is the mounting of the brushes on the 
stud so that they come out of line, When this is the 
case, it is the same as if a wider brush were employed, as 
а space is covered equal to the distance from the forward 
edge of the foremost brush to the back edge of the 
hindermost. 

A few other causes of sparking due to faulty construc- 
tion may be mentioned as follows—viz. : шешу of air- 
gap, inequality of iron, unsymmetrical winding, unequal 
spacing of the brush studs, lack of rigidity in the founda- 
tions, engine twisting movement, brushes not being 
properly bedded. This last is perhaps the commonest of 
all and the easiest to overcome. 

One more point which should be mentioned is a badly- 
built commutator. If the angle of the clamping rings is not 
correct, or if the commutator is not bolted up sufficiently 
tight, the plates will be very apt to rise due to centrifugal 
force, thereby making the surface very rough. Also, if the 
commutator is made too long the plates may tend to rise in 
the middle (even though the ends are tight), and in extreme 
cases they may fly apart altogether. 

In conclusion, the authors thank Mr. Betts for the time 
and sttention that he gave to getting out the sketches and 
diagrams for this paper. 


Ee —————e 


THE TESTING OF CABLES FOR USE AT VERY 
HIGH VOLTAGES. 


М. Jona, in а paper read before the Milan Electro- 
technical Society, considers the question of the testing of 
high-teusion cables. It is usual in low-tension work to test 
at double the working voltage, but it is questionable whether 
this rule should hold when dealing with 15,000 or 20,000 
volts, for on low-tension work the insulation thicknesses 
are usually ample, and are decided more on account of 
mechanical than electrical considerations. Also the break- 
down voltage rises less quickly than the thickness of 
insulation. Before breaking down, the dielectric (at least, 
if it is of an organic nature) is permanently deformed, 
similarly to a metal strained beyond its elastic limit. The 
fact that high-tension discharges commence as brush dis- 
charges increases the danger of harm to the insulation 
through the application of excessive test pressures. At 
very high tensions the dielectric warms up, partly due to 
dielectric hysteresis, which increases approximately as the 
square of the voltage, and partly due to the conduction. 
The conductivity increases rapidly with the temperature— 
the author states that at 30deg. C. the conductivity of the 
insulation is some 30 times as great as at 15deg. C. 

A conductor of radius r surrounded by a uniform 
insulation up to a radius R and subjected to an alter- 
nating voltage, V, will produce a notential 
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at а radius p. Differentiating, and employing ordinary | THE RELATIVE DISRUPTIVE EFFECTS OF DIRECT 


logarithms 
dv 454 V 
d p R 
log — 
p108 = 


If all dimensions are given in millimetres, this expres- 
sion gives the variation of potential per 1mm. of insulation 
material at a radius p, and it shows that the insulation near 
the conductor is subjected to а far greater strain than the 
outer layers. It also shows that if r is constant, the 
resistance of the dielectric close to the conductor only 


increases as log Е 


The following cases calculated by the above formula 
show clearly that thickness of insulation is not in itself any 
guide, as, if 7 is reduced, the thickness of insulation may be 
increased and yet the atrain at the surface of the conductor 
may increase: 


7. R. Thickness of y Ur. VR. 
таш, mm. insulation, mm. ° rmm, per mm. 
à — ДО ов 0: С эшш 0,000 ...... 5,450 ... 2,170 
| de I0 sune 9 — uus 20,000 ...... 8,680 ... 860 
| t vei d. sad О ле 20,0000 10,290. — 
253 T essei 442 .... 20,000 .... 7,700 .. — 


From numerous tests on insulation materials the author 
concludes that the best insulations are mica and vulcanised 
cauotchouo, for which the dielectric rigidity may be taken 
as about 12,000 volts per millimetre. With a 10mm. 
diameter conductor for 20,000 volts the thickness of 
insulation should be 7mm., making R = 17, and causing 
the insulation surrounding the conductor to stand a strain 
of 3,750 volts per millimetre, which gives a factor of 
safety of 3:2. 

Applying the formula to the case of a conductor ‘1mm. 
diameter, insulated with a substance which will stand as 
much аз 12,000 volts per millimetre, and to work at 
100,000 volts, the result for R is the impossible figure of 
10:75 x 1070. Though the formula shows that such a caso 
would be impossible, it is quite possible that such wires 
could be safely worked in air without an excessive distance 
between, but only on account of the luminous discharge 
which would be present, and which virtually increases the 
diameter of the wire ; thus, if the thickness of this discharge 
around the wire were 1mm., making the virtual diameter 
2'1mm., the radius R would work but at only 2,720mm. 

The author gives the results of experiments on a line 
made up of а number of conductors of different diameters 
couneeted in series and suspended in air. This line was 
subjected to а gradually increasing voltage until the 
luminous discharge commenced in the different wires 
successively. The voltages at which this occurred are 
given below : 


Diameter of wire. 


Diameter of wire. 

mm, Voltage. ж Voltage. 
d9- sso 12800 O ызыны 106,000 
"75. Qus 18,2200  ..... 6 аа ~ 127,000 
Б ee 1000 22220: О 12, 000 
ТОА 42,000 aas ABB. ма 185,000 
20. мы 57.000 . z l5. ees 196,000 
40 aiu 81,000  ......... Е manne б — 


At 196,000 volts the line viewed in the dark showed a 
luminous discharge of definite diameter varying with the 
diameter of the wire. The diameter of this discharge 
corresponded exactly with that deduced from the above 
formula, with air as the dieleciric. 

In conclusion, it is pointed out that when the wire is 
surrounded by insulations of varying quality, it is quite 
possible for one or more layers to become pierced without 
the rest of the insulation breaking down, and the author 
considers that the voltages at which very high-tension 
apparatus is tested should only slightly exceed the working 
voltage, as, otherwise, certain regions of the insulating 
covering may be fatigued or pierced without any external 
signs of injury. 


Society of Enginoers.—An interestiog visit was made by the 
president (Mr. D. B. Butler) and members of the Society of Engineers 
on Wednesday, Sept. 21, 1904, to the pianoforte factory of Messrs. 
Broadwood and Sons, Limited, at Stour-road, Old Ford. A descrip- 
ton of the electrical plant at these works recently appeared in these 
Columns. | 


AND ALTERNATE CURRENTS. 


The Zeitschrift für Elektrotechnik gives a short description 
of testa carried out by the Compagnie de l'Industrie Elec- 
trique on the relative disruptive effects of high-tension 
direct and alternating currents. The alternating current 
was obtained from a 75-kw. 50 external-pole smooth- 
cored alternator, having a flat-topped curve with a form 
factor of only 1:255. The direct-current supply was obtained 
from three 25,000-volt dynamos of the special type made by 
the firm, with rotating fields, the machines being coupled in 
series when required. Their current was not absolutely 
non-periodic as they only had 96 commutator segments, and 
this fact as well as flatness of the alternator wave are in 
favour of the alternating current. Nevertheless, the direct 
current gave the better results in all cases. The tests were 
made both in the laboratory and in the open air, and the 
breakdown voltage in the former case was, on the average, 
about 1:6 times as great as in the latter. 

The nature of the electrodes used had a marked effect on 
the sparking distance in air, and the results obtained are 
given in the form of curves for the different electrodes, first 
with direct current, and then with alternating current. The 
action at 30,000 and 60,000 volts is shown in the following 
table: 

20, 000 уо{#—— „—— 60,000 volts —— 
; D.C. А.О, 


DC. А.О 
Electrodes. 47. з : ; 
distance. distance. p.; distance. distance. ; 
mm. mm. Ratio. mm. Ratio. 
Sphere to sphere 10 ... 16 ..16.. 50:5 .. 76 .. 2-5 
Negative pat Б 
to positive disc. ae ; ; 
Positive point to 57 oe 2 2 — ew 148 oo 1 Б1 
negative disc... 26 ... 98 
Disc to sphere... 14 .. 34 ..24... 65 .. 117 . 1:85 


Tests were next made‘on glass and porcelain insulators, 
the voltage being increased in each case until a short-circuit 
occurred between the wire and the iron support, though the 
insulator was seldom actually pierced : 


of insulator. A B o D E 
Breakdown voltage with | 


direct current ............ 24,000 34,000 40,000 45,500 40,800 
Ratio of direct-current to 

alternate-current break- 

down voltage............... 1:6 1:59 1°48 1°35 1°51 


Finally, tests were made оп 5mm. “carton glacé ” (press- 
раһп) and on 20mm. marble, with the following results in 
the case of the presspahn : | 


Time of electrification, Voltage. Type of current. Remarks. 
90 seconds ......... 9,000 Alternating — 
AU "uy nies ,000 i Breakdown. 
120 ee ‚000 5 Strong brush discharge 
15 ,,  later.. 9,000 ii reakdown. 
120 —-—ͥꝗ⁊̃ 0,000 Direct — 
120 A. P 5 000 ii — 
120 „ 138.000 35 — 
120 э 6 ‚000 9 es 
ОДО ui exe ,000 M Breakdown. 


The marble plate was broken down after 75 seconds at 
20,000 alternating volte, or after 120 seconds at 15,000 
alternating volts. With direct current it was only broken 
down after 15 minutes, when the voltage was increased by 
5,000 every two minutes from 10,000 up to 45,000 volte. 
The only disadvantage in the case of direct current is the 
fact that certain insulating materials are liable to become 
electrolysed, but as this can only occur in the presence of 
water it is not of much importance. 


FORTHCOMING EVENTS. 


SATURDAY, SEPT. 24. 
Municipal and County Engineers (Midland District).— Meeting 
at Withington, near Manchester. 
Robertson Electric Lamp Works. —At 7.30 p.m, football club 
concert. For programme see other column. 
TuEspay, Skrr. 27. 


Municipal Tramways Association, —Annual conference, Liverpool 
(continued till Sept. 29), 
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All communications intended for the Editor should be addressed 
С. H. W. Bidds, 139-140, Salisbury Court, Fleet Street, 
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AN ANOMALY. 


We have called attention to this before, we shall probably 
call attention to it again, but such is the state of affairs 
that it is more reasonable to expect the heavens to fall than 
justice to be done. The Industrial Freedom League is an 
organisation against which virulent criticisms are launched, 
many of which may be warranted, but, on the whole, its 
object is what all must respect. It is “to free private 
enterprise from undue interference and from rate-aided 
competition.” Its annual report has just been issued, and 
is interesting reading. The text for our sermon is found 
on p. 25 of that report, and reads as follows: “І (Hon. 
Charles H. Lawrence) would like to call your attention 
to how this enormous (municipal) expenditure affects 
private enterprise. I am connected with an important 
industrial concern, the London and North-Western Railway, 
and I may say that we are almost the largest ratepayers in 
this country. The unfortunate shareholders of that under- 
taking are now providing the sum of £600,000 for ratea 
and taxes, or 14 per cent. on the ordinary dividend due to 
them. Those who impose the burden of these rates really 
pay nothing but a very small fraction towards them, and 
they have very little practical experience of the manage- 
ment of the great undertakings which they are taxing, etc.” 
This part of the indictment will suffice for our purpose. It 
is true, and it is mildly put. Of late years Englishmen have 
grown to be talkers, and most decidedly procrastinators, as 
well as children of Eve, ready to put the evil they do upon 
the shoulders of someone else. According to our cynicism, 
there was in olden times a reality in the cry of “ fair 
play.” Is there any such reality now, or is not the 
characteristic degenerated into God for us all, and the 


devil take the hindermost”? We also had a maxim 


mouthed freely, that he who called the tune should be 
permitted to pay the piper; but who recognises such а 
thing now? The present style is for one to call the tune 
and make someone else pay the piper. Surely it is time 
an industrial freedom league was founded when a railway 
concern, а factory, or other similar industrial concern is 
mulcted to the tune of thousands of pounds annually without 
having a vote or say in the matter. It is perfectly con- 
ceivable, and, in fact, occurs in a number of instances, that 
companies’ undertakings pay the major portion of the 
rates, and has absolutely no power to say a word as to the 
expenditure. In some cases companies, and especially 
railway companies, have been heavily hit by the opening 
of tramways. If these latter were under the same obliga- 
tions as the railways, there would, perhaps, be little to say 
in the matter; but they are not. A fundamental difference 
is that the one has to purchase ofttimes at a heavy price the 
ground over which its rails go, as well as to construct; the 
other uses the public road, and has not the liability to 
purchase the ground over which its rails are placed. When 
the tramways are controlled by the local authority we may 
have something of this kind happening. The district may be 
dependent on the railway enterprise for its original rise 
and continuance. The railway enterprise was undertaken 
under the belief that there would be a remunerative local 
traffic. Had such traffic not been expected, the railway 
would not have been there. It is rather hard, then, that 
when the railway has done what it started out to do, the 
very people whom it started to cater for, and who have 
benefited by its action, are those who deliberately try to 
take away the local traffic, not usually by something better 
than the railway can give, but for other reasons alto- 
gether. What with the compounder, the lodger vote, 
the impotence of companies to have an adequate voice 
as regards expenditure, the lot of some of these 
companies {в becoming a hard one. Sooner or later 
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retaliation will become а cry, and it will then be 
seen how inadequate tramways are to replace rail- 
ways. There is much of the argument put forward by 
the Industrial Freedom League with which we do not 
agree, but we are fully in accord with all it does in calling 
attention to these phases of the anomalous state of the law. 
We Englishmen pride ourselves upon being a practical 
nation. The man who invented—or applied, perhaps, is 
the better way of putting it—the adjective '' practical " to 
this nation must have stretched his imagination to the 
utmost. It is a nation whose legislative enactments are of 
the cradest and flimsiest pattern, nine-tenths being a dead 
letter—a nation where expediency is the unuttered watch- 
word, wherein votes rule, and the old cry of “ No taxation 
without representation ” is forgotten. 


CORRESPONDENCE. 


“Опе man’s word is no man’s word, 
Justice needs that both be heard.” 


MOTOR STARTERS. 


' Бтв, —І should like you, if you can, to put a note in 
your next issue to correct a slight error which I notice has 
occurred in the printing of my-first diagram, p. 41. For 
three-phase working the two outside leads of the auto- 
transformer should be connected together at both generator 
and motor ends.—Yours, etc., PowkR FACTOR. 


SiR,—In my answer to Question 715, which appeared 
last week, the frequency of motor was given as 50. The 
example was calculated for a frequency of 25.— Yours, eto., 

Sept. 20. X. Y. Z. 


Sır, —In your Questions and Answers" column last 
week the diagram on p. 42 at the top of the first column is 
obviously lettered incorrectly. It should read A, C, B, 
and not A, B, C.—Yours, etc., Y. SAKER. 

1 


ARMATURE WINDING. 


бтк, —Could any of your readers recommend me a good 
book, at a reasonable price, for dealing systematically and 
completely with armature windings for both direct and 
alternating current generators 1—Yours, ete., 
А. B. DUNCALFE. 


55, Allen’s-road, Ponder’s End, Sept. 20, 1904. 


LETTERS FROM AN OLD HAND TO A YOUNG ONE. 


VIII.—ON GETTING A JOB. 


My Dear Young 'Un,—So уой аге trying for а job! As 
you say in your letter, The glories of Collegiate Life have 
passed away, and left me stranded on the naked earth like 
Tannhäuser returning from the Halls of Venus. I want 
а situation!" What a rolling style we have got to be sure. 
Chuck it 

Engineering is a very prosaic thing—though it has its 
inver music—and if you will accept some practical advice 
from a matter-of-fact engineer, you will now eliminate 
any suspicion of highty-flightiness from your character 
and soberly settle down to about 48 years of hard work. 
And the first thing you must do is to compose а neat 
little letter to possible employers stating what you know 
and leaving out what you only think you know; you will 
then copy this out in your best handwriting. Your fist 
has become fearfully bad since you went into College—too 
much quick note-taking. I don't know why young fellows 
nowadays think it is beneath them to take writing lessons. 
They need it—a readable letter sometimes means a job. 
Typewriting hints at лаиг (on, which is all right for a £300- 
a-year job, but a little consequential below it. Printed 
testimonials, for an ordinary job, indicate the professional 
wanderer, Write a good round hand—not one of those 


fancy caligraphies that look as if a tipsy spider had been 
trying to cake-walk and had tripped over itself. 

Next, disabuse yourself of the idea that every employer 
in the electrical industry is gasping to get you. It is well 
to soak this in at once, as many a young College graduate 
bas begun the weary search for a job with too high an 
opinion of his market value, the result being a correspond- 
ingly heavy disappointment and loss of nerve. Better have 
a modest idea of yourself, and find it justified. As your 
position improves, you can improve your self-conceit if you 
find it necessary. | 

Now, what ате you going in for? Have you the nerve 
and the stamina to go through the hurly-burly in the 
shops? Mind you, it is no use playing at work if you are 

oing to be any good. Six o’clopk is your hour, not 6.5. 
Then, hammer and chisel, and, perhaps, a smashed thumb- 
nail; work in a draughty shop on a shivery cold morning 
with nothing to warm you but your own exertions and the 
dismal gas-flare over your bench; work at three o'clock on a 
broiling summer's afternoon under a glaes roof with not а 
dash of whitewash on it. Breakfast coffee served in а 
smoky beer-can ; rasher of bacon cooked on a piece of scrap 
iron. One hour for dinner, and then the hot, greasy crush 
to get through the works gates before the whistle sto 
blowing. Bovine, mechanical slogging until six o'cl 
and then—more work! Work in the evening arrangin 
what you have learnt in the day, reading the techni 
papers, keeping yourself up to date. Can you stand it ? 

you funk it—or, to put it nicely, if your disoreti 

instinots become predominant—there is still the olerkly 
career open to you. you are a smart man, you might, 
for example, try the Patent Office. It is almost as simple 
as your pressing the far-famed button, Messrs. Kodak doing 
the rest. You pass the initial examination (whicb, by the 
way, is fairly stiff and competitive), and you have an 
assured and progressive salary for a lifetime. And a 
Government job is usually very, very nice, and very, very 
select. Only sometimes it is very, very slow. 

Or a consulting engineer might take you in. I only 
mean that he might give you employment in his office. 
Such gentlemen are usually keen on young fellows, 
effervescing with theory and willing to be badly paid, to 
take subordinate positions in the office. Only the outlook 
is not very cheery after four or five years, for there is a 
great gulf fixed between the underpaid theorist and the 
practical man who looks after the putting-up of the jobs 
outside. 

Or you may get into the estimating department or 
drawing office of a manufacturing firm. You will gain 
useful business experience in the former, and may possibly 
develop into a designer in the latter department. But you 
will all the time be handicapped, enfeebled, by the lack of 
practical прое An estimator must know the cranks 
and kinks of the plant he is estimating for. It is no good 
nowadays putting down £100 extra in your estimate for 
“contingencies”; things are cut too fine for that. A 
draughtsman should havetheinstinct of mass, of strength, that 
can only be obtained by chipping and filing the stuff. There 
is always a point in the design which must be settled by 
rule-of-thumb, and it is the practical man’s thumb that is 
applied—experience is the only sure teacher. 

There is one sphere of usefulness which I have purposely 
not referred to. An Electric Generating station appears to 
be the Mecca of young technical men. I suppose that nine 
College electrical men out of ten try for a berth in a light- 
ing station when they graduate; and just that proportion 
make a big mistake. They are all right in the meter-testing 
department, and, to & certain extent, on the mains. But 
in the station they are aliens. They are purely electrical 
theorists. The electrical machinery entrusted to a shift 
engineer has about a third of the total value of the running 
plant. Any part of the remaining two-thirds is just as 
likely as not going to go wrong at any moment. What 
will the electrical theorist do then? Ав a matter of fact, 
the movement of thought among the station engineers is 
at present in the direction of putting а marine man, or 
next to him a glorified fitter, in charge of the plant. 
This is just because, in an emergency, he can slip 
off his coat and scrape a main bearing, and because 
he cən go out into the stokehold with an experimental 
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knowledge of the inner working of both the mechanical 
and human types of stoker. Even if you are going to bea 
station man, go into the shops first. It will pay you in 
the end. | 
I just want to give you a word of warning. Carefully 
avoid those places which advertise: A vacancy occurs in 
an engineering firm for the son of a gentleman as a premium 
pupil. Thorough knowledge of engineering in all its branches 
will be obtained. Premium £50." It may be all right. I 
don’t like sporting chances myself. There are a lot of 
twopenny-halfpenny firms run on this kind of cheap labour 
which are vulgarly known as “pup shops.” A moderate 
quantity of miscellaneous bad work is turned out, and a 
superannuated foreman, one decent fitter, and one odd-job 
turner are supposed to do all the fine work and teach a 
pack of hobbledehoys how not to hurt themselves. Keep 
off it! 
_ And—I am almost ashamed to mention the matter to a 
decent fellow—don’t try to bribe your way into a post. Of 
all the things in engineering which are calculated to give 
one the utter pip I know of nothing worse than the 
importation into an honourable profession of weak-kneed 
wasters, who, not having the ability to earn a living fairly, 
try to wriggle into a place by degrading the honour of 
people in positions of trust. I cannot conceive that you 


N 
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would do such a dirty thing. But I promise you this—that 
if ever I were to discover that you had been such a cad 
as I have described, I would do my level best to ruin you, 
for your own good and that of the profession.— Yours, 


THE OLD UN. 


MIDDLESBROUGH DOCK ELECTRIC AND 
HYDRAULIC POWER PLANT.* 


‘BY VINCENT L. RAVEN, MEMBER, CHIEF ASSISTANT 
MECHANICAL ENGINEER, NORTH-EASTERN RAILWAY. 


Now that the question of electric appliances for dock 
purposes is so generally considered, the author thinks that 
it may be of interest to record and place before the 
members of the institution the particulars of the installa- 
tion and the tests which have been made at Middlesbrough 
Dock, on the North-Eastern Railway, comparing hydraulic 
with electric. These are working side by side, and are all 
thoroughly up to date, giving an excellent opportunity for 
judging the value of the one against the other, so far as 
economy in working is concerned. He proposes, therefore, 
first to describe the machinery at this dock, and then to 

ive the very careful tests which have been carried out. 
When the dock (Fig. 1) was constructed, it was equipped 


aper read before the Institution of Mechanical Engineers, Chicago 


meeting, 1904 


with steam cranes, and had a small hydraulic power station 
for working the bridge and gate machinery. Twelve years 
later, а further extension was made, and hydraulic cranes 
were then supplied to the new extension. А separate 
electric lighting station was also put down for dock light. 
ing. With this plant, in the year 1900, the following 
tonnage was dealt with: 


; Tons. 

Coal and coke exported ................................,.›...е з, . 222 616 
Merchandise ex ported. . . . . . . 197,988 
Merchandise imported .............................. e . 56,941 
Bin ei, ²⅛ðùͤ ао агаараас ваа енна - 1,751 
ОРА total me TEE . 459,941 

To do this work 

Coal. 

Tons cwt. 
The steam cranes burnt .................. . . . 1989 0 
The bydraulic station burnt . 22 . 994 15 
The electric station burnt . . 2 932 11 
Of, ынаар ĩ 3 8 3,916 6 


The total merchandise worked per ton of coal burnt was, 
therefore, 117 tons. When the present extension was pro- 
posed, after careful consideration, it was decided to abandon 
the steam cranes, and to supply their places with electric 
cranes, and, at the same time, make one large power 


ie 


77 


Fig. т. 


"A 


Middlesbrough Dock, N.E.Ry. 
showing Electric and Hydraulic Cranes, 
Cafstans, elc 


station, which would supply both the electric power for the 
cranes and for the lighting, and the hydraulic power water 
for the hydraulic plant. The work in connection with the 
power station was divided into two contracts, Messrs. 
Siemens Bros, and Co, of Woolwich, being responsible for 
the electrical portion, and Messrs. Carrick and Wardale, of 
Gateshead-on-Tyne, for the hydraulic installation. 

The power station contains three sets of Messrs. Bellies 
and Morcom’s compound, three-crank, self-lubricating, quick- 
revolution, vertical engines, discharging with independent 
condensing plants, each developing 360 b.h.p. at a steam 
pressure of 15010. per square inch at a speed of 580 revolu- 
tions per minute. These engines are direct coupled to 
three Siemens dynamos, which have an output of 240 kw. 
at 430 volts when running at a speed of 380 revolutions 
per minute. The engines on a six hours’ test run gave the 
following results : 


Steam pressure on range 1541b. per square inch. 

Steam pressure in steam chest... 12810. per square inch. 

VACUUM РРР ТУРИ ö Ain. 

Revolutions per minute 380. 

Vols. АӨ 450. 

Amperes . FFF 552:5 

Exciting amperes ........... ......... 6°75 

Kilowatt . 2575 

Water consumption. ee. d r 1 horse - Power“ 
"E „Ieh. p. — . 88-6 per cent, 

Effidency .... 359-581 i.h.p. f 88:6 per 


* Exclusive of steam used by the condensing plant. 
t Exclusive of power abstracted by the condensing plant, 
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The switchboard is of marble, and consists of four 
machine and one feeder panel, in addition to the lighting 
el. The instruments are of the moving - coil type. 
be shunt winding of each dynamo is brought to a switch 
on the board, and these shunt switches are interlocked 
with their respective main switches, so that it is 
impossible to break the exciting circuit of any machine 
until the armature has been cut out of circuit, nor can the 
armature be thrown in until the shunt circuit is made. 
The three machines are run in parallel upon the bus bars, 
and the shunt circuits are excited from the bars. The 
three hydraulic engines are of the triple-expansion surface- 
condensing inverted vertical marine type. The pressure 
pumps, three in number, are of the ordinary ram type, 
worked directly off the piston rods, and each set is capable 
of delivering 300 gallons per minute at a maximum speed 


of 240ft., against an accumulator pressure of 800lb. per 
square inch. Both the hydraulic and electric engines can 


also be worked non-condensing, and the piping and valves 
are во arranged that either engine can be changed over 
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from condensing to non-condensing, or vice versd, without 
any stoppage whatever. There are two hydraulic accumu- 
latore, 20in. diameter by 23ft. stroke, and situated betwixt 
these is a large water-tank, which holds 12,000 gallons for 
supply to the pressure pumps. The hydraulic engines on a 
six hours' test run gave the following results : 


Water pumped at а piston speed of 240ft. 
inute 


ТШ: ouo: eiecti и Ee bae Ee . 311 gallons. 
Water pumped per owt. of coal burnt ...... 5,090 gallons, 
Steam consumption per i.h.p. per hour...... 14:1lb.* 
Total 1. Бере рсе tes sese simo va isa nd — 1815+ 
Steam pressure per square inch. . 150ʃb. 
Vacuum. 1 5 28 bin. 
Efficiency .................. ашр h. p. 152.5 _ 89-5 per cent. 

7 i.h.p. 1812 95 ре 

Accumulator pressure t 750lb. per square inch. 


* Exclusive of the steam used by the circulating pump. 
+ Exclusive of the power absorbed by the circulating pump. 


There are two sets of condensing plant in connection 
with the electric steam-engines, each capable of dealing 
with 15, 000lb. of steam per hour; these were supplied by 
Messrs. Carrick and Wardale, of Gateshead-on-Tyne. Each 


set comprises а compound steam-driven air and circulating 
pump, together with a surface condenser combined on one 
bed-plate. The circulating water is passed zigzag through 
the condenser, and the quantity used is 30 times the 
amount of steam dealt with, and the vacuum maintained 
from 27in. to 29in. The circulating water is drawn from 
the dock, a distance of 300ft., through an 18in. suction 
pipe, and at low water these pumps have a lift of 15ft., 
but no difficulty has been experienced in getting the water 
evon at such a great distance. There is also a circulating 
pump, fitted by the same makers, for supplying water to 
the condensers of the hydraulic engines, and it is similar in 
design to the electric plant. The three feed pumps and 
filters were supplied by Messrs. Henry Watson and Sons, 
High Bridge Works, Newcastle-on-Tyne. 

The boilers for both plants are of the ordinary Lanca- 
shire type, six in number, 30ft. long, 8ft. бір. diameter, 
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Fic. 5. —10-ton Electric Travelling Crane, Middlesbrough Docks, N. E. Ry. 


working pressure 160lb. per square inch, and were made by 
Messrs. H. and T. Danks, of Netherton. The boilers are 
fitted with Proctor’s shovel stokers, and the coal is supplied 
thereto by a coal elevator and conveyor supplied by Messrs. 
Graham, Morton, and Co., of Leeds, the coal in the first 
instance being raised from ground levelin truck by means 
of а diagonal hydraulic hoist to the top of the coal cells and 
there discharged. A Green's economiser of 384 tubes, 
9ft. long, 44",in. diameter, is fitted in connection with the 
ponton, The boilers on a six hours’ test gave the following 
results: 


Gates... ынаа m 38 square feet, 
Ооа] burit is аи узе чалады An ES ora аа 5, е а 

; 556lb., or r cent 
Clinker and ashes . of coal burnt. 
Net consumption of combustible ............... 4, 852lb 
Oombuatible burnt per hour ................... -  809lb. 
Combustible burnt per equare foot of grate 

ares por Ron senese 21'3lb. 
Pounds of water еуарога{е@....................... 36,300 
Pounds of water evaporated per hour ........ 6, 
Pounds of water evaporated per pound of 

coal burnt sessirnir sasse ТЫ, 
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Feed water from hot-well at 110deg. F. was run to waste 
on account of measuring the water, and town water was 
put in feed tank at a temperature of 54deg. F., or equal to 
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a loss of 241]b. of coal. The steam and hydraulic mains 
are laid in circuit in the engine and boiler houses respec- 
tively. The contract for the electric cranes and capstans 
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5-ton Portable Hydraulic Crane. 

‘Middlesborough Docks, N.E. Rv. 

1 Ram,'16g іп diam., 6 ft. 34 in. stroke. 
Multiplying powers 8 to 1. 

2 Revolving Rams 8 in. diam., 3 ft. 14 in. stroke 

Pressure at Crane 750 lbs. per sq. inch. 


Radius of Crane 33 ft. 


sub-contract by Messrs. Siemens Bros. and Co, of 
Woolwich. The following are the principal particulars of 
the three-ton cranes (Fig. 2) as specified. 


Height of jib top pin from quay level............ 60ft. 

Radius of ih noeh ee еөз . Aft. Өш. 

Speed of lift, three-ton load ........................ 150ft. per minute 
Speed of lift, 14-ton load .. ...................... . 9506. per minute 
Revolving speed at hook m.e... . . 400ft. per minute 
Travelling врөей...................................... 30ft. per minute 
Lifting motor, 50 b. h. p q . ee 500 revs. per minute 
Revolving motor, 8 b. h. p . . . 1,000 revs. per minute 


The cranes are of the high gantry type, with gantry 
30ft. high, and so constructed as to admit of the passage of 
wagons and engines underneath. The whole structure is 
rigidly tied together. Holding-down clips for fixing to the 
rails and screw-down jacks for increasing the base when the 
maximum load is being dealt with are also provided, but 
the cranes are absolutely stable, even with a 50 per cent. 
overload, without these attachments. The travelling gear 
motion ig fitted with both hand and electrical gear, the latter 
consisting of an enclosed series-wound multipolar motor, 
which is coupled to a steel worm working into a delta 
metal worm-wheel. The power is communicated to the 
trod-wheels by means of spur and bevel gearing, the wheels 
on each side being coupled together by means of a cross 
shaft, thereby ensuring uniformity of movement and 
avoiding any twisting strain on the gantry. The switchgear 
for the travelling motor is placed in 8 watertight case upon 
the bottom framing of the gantry. To prevent the possi- 
bility of unauthorised persons starting the gear, the switch 
is provided with a detachable key, which is kept in the 
charge of the crane-driver. The top framing is constructed 
of H beams riveted up into box shape and carrying the 
heavy plate which takes the roller path. H-beam oross- 
stays take the thrust and stiffen the atructure. The roller 
path and rack are of cast steel; they are not bolted to the 
top plate, and whilst they are held down by а groove turned 
out of the latter, they admit of some movement and ease 
the crane in case of a sudden stop when revolving. The 
rollers are 24 in number and of cast steel. The collector 
is fitted to the centre pillar, through which the mains are 
passed and attached to (and consists of) two copper rings 
mounted upon ambroin and separated by rings of the same 
material. The collecting brushes consist of two gauze 
straps, each encircling one ring, the tension being regulated 
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Fig. 5. 


consisted of 19 three-ton and five 10-ton cranes (Figs. 2 | by springs. These straps are attached to terminals, which 


and 3), and 26 one-ton pull capstans (Fig. 4). The whole | in turn are mounted upon porcelain insulators, from which 
of the electrical equipment for these was supplied under | the cables for the wiring of the cranes are taken. The 
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crane cabin is of teak, and the front consists of a wrought- 
iron framing, glazed to enable the driver to have full view 
ү his load throughout the operation. The cabin contains 
ө lifting and sluing gear and the controlling apparatus. 
The lifting gear consists of a barrel, wheel, and pinion. 
The wrought steel pinion is cut from a blank forged solid 
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with the shaft, which is fitted with а half coupling to meet 
that upon the motor spindle. Upon this shaft there is a 
band brake, actuated by an electromagnet which will be 
described later. The pinion gears into a cast-iron spur 
wheel keyed on the barrel shaft. Both pinion and wheel 
have machine-cut teeth, and work in a cast-iron gear case, 
which forms an oil-bath. The revolving gear consiste of a 
Revs. 
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Hours. 
Юа. 7.— Diagram showing Work of Hydraulic Engines, May 24, 1903. 


motor, worm, worm-wheel and spur gear. The worm is cut 
from a blank forged solid with the shaft, which in turn is 
fitted with a coupling to meet the motor. The worm 
engages with a delta metal worm-wheel, and a pinion 
keyed to the worm-wheel shaft engages with a spur wheel 
which is fitted to a short shaft actuating a pinion. This 
pinion travels round the rack of the crane and thus slues 
the cabin and jib. A brake actuated by a foot-treadle is 


to-ton Portable Hydraulic Crane, 
Middlesborough Docks, N. E. Ry. 


3 Powers. Rams JI} ins. dia. 8 fl. 4 in 
Multiplying Powers 6 10 1. 
Revolving Engine, 4 Rams 3,% in. dia. : 


Pressure at Crane 750 lbs. per sq. in. 
Radius of Crane 33 (t. 


fitted to the first-motion spindle, so that the sluing motion 
is always under control The sluing motor ie of similar 
type to the lifting. 


The electric brake magnet, referred to previously, offers 
some points of interest. It is placed in series with the 
armature of the lifting motor, and consiste of a horseshoe 
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». stroke. 


6 in. st. 
Gear 28 to 1. 


magnet (with poles arranged as those of a two-pole dynamo) 
with а solid steel armature of special shape capable of 
revolving between them. The passing of the current round 
the field coils tends to move the armature through a right 
angle. A lever is fixed to the end of the armature, and the 
brake, which is normally held on to the brake wheel by а 
weight, is connected thereto by а rod. The movement of 
the armature lifts the brake and releases the brake wheel. 
The great advantage of the par apa form of magnet 

described lies in the strong pull and long range which it 
affords. The brake is also connected to a lever which stands 
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variations in the ee nt load during the кйш ч of li 

line, variation in the current load during the working of heavy loads. 
at the driver's left, во that it can be operated instantly by 
hand when necessary. The controller is of the so-called 
Universal type, and consists of two separate controllers 
combined in one case and actuated by one handle. One con- 
troller actuates the lifting and the other the sluing, and 
both are connected by pinions and quadrante to the lever. 
The latter is so arranged, by means of a Universal device, 
that when moved in a vertical plane it actuates the liftin 
and, in a horizontal plane, the sluing controller. Thus it 
will be ssen that the hook follows the motion of the dgiver's 
band, lifting when he raises the lever, and во on. Опе 
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conspicuous point about the controller is the ease with 
which it is manipulated, owing to the absence of click gear 
upon the immediate contacts. Notches are provided only 
at the two extremes and the off positions, and in consequence 
the controller may be operated throughout the day without 
fatigue and its attendant slackness. The resistances are 
fixed inside the cabin. The switchboard consists of polished 
slate, framed in teak and fitted with main D.P. switch and 
automatic cut-out in lifting circuit, and isolating switches 
in sluing circuit, fuses, and lighting switches. The crane 
cabin is well lighted by fixed and portable lamps, and a 
cluster in an enamelled iron reflector is fixed beneath the 
jib half-way up its length. Terminals are provided upon 
the switchboard, to which may be connected an inspection 
voltmeter and ammeter. | 

Each three-ton crane on being completed was tested in 
the following manner. A large iron tub (fitted with a valve 
at the bottom), weighing one ton net, brought close to the 
quay wall, lowered into the dock, filled through the valve, 
there being а port in the side of the tub so that the weight 
of water could not exceed two tons, or a total load of 
three tons. This was lifted 30ft., and slued through a half 
circle simultaneously, then lowered on to the quay, where 
the valve on the bottom of the tank opened, and the water 
returned into the dock. The tub was again lifted empty, 
taken back, and the same process continued. Each crane 
was worked in this manner for three hours, making on an 
average 100 lifts in the stated time. The current used 
was, lifting 18:5 and sluing 6'4 Board of Trade units, or a 
total of 24 7 Board of Trade units, or 2 74 Board of Trade 
units per 1,000 foot-tons, or a total cost of 5:44. per 
1,000 foot-tons, as shown in the Table No. 2 of coste. 

The 10-ton cranes (Fig. 5) are.of the same design as the 
three-ton cranes. The revolving motor is 12 b.h.p. at 
1,000 revolutions per minute, and the lifting motor, which 
is of 60 b. h. p., in single gear, drives directly through a 
pinion on to the barrel shaft, the ratio of gearing being 
8 to 1, and a double part of rope is used. The double gear 
gives a multiplying power of 20 to 1. With the single 
gear loads up to two tons are lifted, and the double gear is 
used for loads from two to ten tons. Ав it was impossible 
to get both the hydraulic and the electric cranes working 
together under similar conditions into a vessel, on account 
of the cargoes at Middlesbrough being of such a varied 
nature and the vessels differing eo much in dimensions, 
to obtain comparative figures as to the cost of the 
work done, & special test was made, which was considered 
to be the nearest approach to the actual working condi- 
tions in loading cargo into a vessel’s hold, and the tabulated 
form shows work done and the power required. The first 
load was two tons lifted through a height of 20ft. by the 
single gear, slued through 180deg., and then lowered 20ft. ; 
the light chain hoisted 20ft., and the crane slued back 
through 180deg. This cycle of evolutions was performed 
five times. The load was then increased a further two tons 
each time up to and including 10 tons, and the same number 
of evolutions made with each load as in the first case, but 
double gear being used for the lifting. "The total current 
used being 8:1525 Board of Trade unite, or 2717 per 
1,000 foot-tons, at а cost of 5:44. per 1,000 foot-tons, 
equivalent to 558,710 foot-pounds of energy per minute for 
the total work. 

The author does not propose to take up the members 
time by going fully into the details of the hydraulic crane, 
as this is so well known, but simply content himself by 
stating that it was of up-to-date design, as shown in accom- 
panying drawing (Fig. 6), with a capacity of 10 tons, and 
having three vertical cylinders for lifting. Water is admitted 
to the centre cylinder for the light power, the two outside 
cylinders for the second power, and all three cylinders for 
the full load. The sluing is done by gearing driven by a 
small ordinary four-cylinder capstan engine, and the work- 
ing pressure at the crane during the test was 700lb. The 
hydraulic cranes are 15 years old, but are all of exactly the 
same design as supplied by the same firm at the present 
day, and were overhauled and in perfect condition before 
the trials were made; and the capstan is quite modern. 
The power water was measured by means of two Kent's 
high-pressure water-meters, one on the lifting and the other 
on the revolving motion, and the crane was worked at its 
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ordinary speed. Precisely the same evolutions were carried 
out ав in the case of the electric crane, and the total gallons 
of pressure water nsed was 2,591, equivalent to a cost of 
10:25d. per 1,000 foot-tons lifted, or equivalent to 687,412 
foot-pounds of energy per minute for the total work. | 

Another test was made on a Sunday with six hydraulic 
cranes arranged to be as near as possible on one quay, and 
water-meters were attached to each crane. agons of 
rails were brought underneath the cranes and worked as 
if they had been ordinary cargo into a ship. They were 
lifted to a height of 20ft. slued half-circle, lowered down 
to empty wagons, the light chain lifted a height of 20ft., 
revolved through half circle, and lowered down again. 
Six hundred tons were dealt with as constant loads, and 
600 tons as variable loads, and the tabulated statement 
shows the cost of handling the same. The cost of power 
per 1,000 foot-tons of work was 1s. 6d., the time occupied 
seven hours, as shown in Table 1 of hydraulic coste. The 
same work was done on the following Sunday by the 
electric cranes, and the cost per 1,000 foot-tons was 
1s, 2 23d., and the time occupied Ki hours. (See Table 2). 
The total saving effected by the electric cranes, includin, 
eranemen and ошап. was 25 per cent., but the 1 
factor for the electric was only 7˙5 per cent., as against 
the hydraulic 14:4 per cent., so that if more cranes had 
been working, and a better load on at the power station, 
better results would have been obtained for the electric 
cranes. He would estimate that the total gain woald have 
been 50 per cent. The diagrams, Figs. 7 and 8, show the 
fluctuations of the work. 

Capstans.—The electric capstans (Fig. 4) are 24 b.h. p. at 
100 revolutions per minute, and are capable of exerting a 
steady pull of one ton at а speed of 200ft. per minute, or 
of hauling a load of 100 tons along a level road. The 
capstan head is driven by a cast-iron spur wheel, which is 
engaged with a steel pinion. The latter is keyed on the 
same shaft as the brass worm-wheel. The driving worm 
is cut from a blank forged solid with ite shaft, and is 
coupled direct to the motor spindle. The worm and wheel 
work in an oil-bath. The motor runs at 1,000 revolutions 
per minute, and is completely enclosed. In construction 
and design it is similar to the crane motors, but is shunt 
wound to avoid large variations in speed of the capstan 
head. Upon the motor shaft there is fixed an automatic 
mechanical brake, the principle of which provides that when 
the capstan head is driven by the motor the break releases 
itself automatically, but should the capstan tend to run back 
through being overhauled by the weight, the brake at once 
locks itself and sustains the load. Such a brake is absolutely 
necessary upon an electric capstan, as the latter differs from 
a hydraulic capstan in one important respect—namely, that 
in the hydraulic capstan the water in the cylinders holds 
the load, whereas in the electric capstan there is nothing to 
sustain the load upon the current being cut off, and if the 
load is allowed to run back a serious accident may ensue. 
It is also essential that the brake should be automatic, so 
as to claim none of the driver’s attention from his work. 


(To be continued.) 


POWER CONSUMPTION ON ELECTRIC TRAMWAYS. 


The Zlektrolechnischer Anzeiger gives a summary of 47 
replies from tramway companies to a circular sent out 
recently by the International Tramway and Railway Verein 
on the above subject. The figures obtainable from the 
various replies differ widely. Thus, convorting to English 
equivalents, the lowest consumption per car mile is 560 
watt-hours, whilat the maximum value is 1,500 watt-hours. 
Even the figures per ton-mile vary between 80 and 168 
watt-hours. These wide differences result partly from 
differences in the methods of computing the figures sent in 
and partly from essential differences, such as the question 
of gradients and curves, the distance between stopping 
places, the adoption of special types of motur and 
trailer cars in some cases, and aleo the variations in 
road condition through the frequency or otherwise of 
rain and snow storms in the different districts. In some 
cases, also, the current used in the station workshops and 
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lighting has not been subtracted. All these points, of 
course, greatly affect the consumption, so that it is impos- 
sible to decide definitely from the replies that any one 
tramway is more economically worked than another, but 
the wide variations naturally lead to the question whether 
further economies are not possible in many cases. Very 
few of the companies are of the opinion that such economies 
are impossible, and most of them hope, by increased efforts, 
to produce a further reduction in their current consump- 
tions. Various methods of accomplishing this are sug- 
gested. Some expect to produce a saving merely by 
systematic training of the drivers and inspectors; others 
by the introduction of the three-wire system, the 
distribution of bonuses, etc. A fair proportion have 
gone so far as to instal meters on the cars, in order 
to keep account of the consumptions of the different 
drivers, and this, so far, has led to satisfactory results. 
It is satisfactory to note that the different companies agree 
as the reliability of the meters employed. These are 
obtained from various firms, and differ in price from 
25. 128. to £15. 15s. each. The meters are usually fitted 
under the seats, but sometimes they are fixed to the inside 
walls of the car, or even under the car. The frequency 
with which the meters are tested varies from once every 
four weeks to once every four months, and the inaccuracies 
discovered do not exceed + 10 per cent. The meters are 
sometimes read once a day, and sometimes after each 
journey, or at the end of each driver's shift. Up to the 
present none of the companies have distributed а bonus on 
the strength of the meter reading, though several consider 
it desirable. The general opinion would seem to be that 
better results are obtainable by а mechanical control of the 
drivers, such as that offered by the meter system, combined 
with the distribution of premiums, so as to give the drivers 
more interest in the "E than would be possible simply by 
the careful training of the drivers and inspectors. Of course, 
such а system of control involves considerable expense in 
time and trouble, but the resulting reduction iu current 
consumption would more than balance this, whilst at the 
same time it tends to produce a personnel interested in the 
advancement of the line. 


THE COMMONWEALTH TURBINE ACCIDENT. 


Our eontemporary Power gives the following account of 
an interesting accident : 


previously injured and repaired. The armature on this 
machine is stationary and the fields revolve inside of it on 
a vertical shaft. As soon as the attendant noticed the 
short-circuit, he opened the switches at A, disconnecting 
the burning part from the alternating-current system. This 
cleared the armature, but he neglected to open the switches 
at B clearing the field of the alternator from the exciter 
'bus. In the meantime the short-circuit had burned away 
the binding wires, which in turn caused a ground on the 
revolving fields. The exciter units now having to pump 
current into this ground, dropped in voltage, so that the 
exciting current of No, 3 alternator dropped very low. 
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The conditions at thie stage were as follows: One alter- 
nator with a very weak field tied to several rotaries which 
are feeding а direot-eurrent system, and this system being 
also fed by generators and batteries. Now, the alternator 
being left alone on the line after No. 2 was cut out, would 
be greatly overloaded, even if the field were kept strong, 
but with the dropping of the field excitation the alternator 


On June 18 the three-phase system of the Commonwealth [ became practicaily useless as a generator. If it were not 
Electric Company of Chicago ran away, and the alternator | for those outside sources of power the system voltage would 


on one of the turbines was damaged. The conditions before 
the accident were these: Two turbine-generators of 
5,000 kw. each at the Fisk-street station were running in 
parallel, and supplying a number of rotary converters with 
three-phase current, which in turn were feeding a low- 
tension direct-current system. This direct-current system 
was also being fed by storage batteries and by direct- 
current generators. It appears that some weeks before 
this time one of the alternators had been damaged by 
being thrown on to a line considerably out of step, but 
the damage had been repaired. This may or may not have 
had anything to do with the trouble on the day in 
question. 

Fig. 1 is a diagrammatical representation showing the 
features which it is necessary to consider in order to fully 
understand just what happened, and what combination of 
circumstances caused the accident: 2 and 3 are steam 
turbine alternators ; « b c represent three of the rotaries 
being fed from these alternators by three-phase 25-cycle 
6,600-volt current; d and e are two of the direct-current 
generators feeding the same low-tension system as the 
rotaries ; f is one of the several storage batteries also 
feeding the system. Transformers, switches, neutrals, etc., 
are left out in the diagram as not necessary of representa- 
tion in this case. The fields of both alternators were 
excited, as is shown, from the same source, only one of 

i gran is represented. Now the first thing that 
happened that bears directly on the runaway was a 
short-circuit between the armature coils of No. 2 
alternator—this is the alternator that had been 


simply go down, the load would be dropped off, and no 
damage would be done. But assoon asthe rotaries stopped 
receiving current from the alternating-current side they 
began to receive it from tbe storage batteries and gene- 
rators on the direct-current side. The rotaries then fed 
three-phase current back over the alternating current line 
to the alternator, Some of the rotaries have reverse-current 
tripping apparatus on them, and these operated and cut 
those rotaries out of circuit. The few that were left were 
called upon to furnish current to the alternator—a unit 
eight times as large as either of them—and which acted as 
a huge motor. 

Now, the current which tbis motor would take would be 
large in any case, but another factor enters into the calcu- 
lation which makes it still larger, and this factor is induc- 
tion. It is like pumping water through a very long pipe 
with a force pump. The pump is given a succession of 
strokes and the water moves, but on account of the inertia 
of the water the movement due to each stroke lags in time 
behind the stroke. The inertia corresponds to the induc- 
tion. Inthe case we are considering the armature of the 
alternator furnished what is called an “inductive ” load for 
the rotaries, and the current in the line lagged cosiderably 
bebind the EM.F. The condition of each phase is shown 
in Fig. 2. Now, the energy in a line is a direct factor of 
the current multiplied by the voltage. At an instant (z), 
for example, while the product of the current and voltage 
is small, the current would be large. And this was exactly 
the case. There was an enormous current being sent out 
by the rotaries, but the biggest part of it was lagging way 
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behind the E.M.F., and this is the current that caused the 
trouble. This current reacted directly against the field of 
the rotaries and weakened them. These rotaries, remember, 
were at this time being fed from the direct-current side, 
and, therefore, acted as shunt motors. The effect of 
weakening the field of a shunt motor is to make it 
speed up. This is what the rotaries did. They began 
to speed up, carrying the turbine with them. The 
faster they went the larger lagging current was pro- 
duced, and the weaker the fields became ; so there was a 
continual acceleration until the enormous speed broke 
the circuit in the turbine-alternator. Since the turbines 
run normally at nearly three times ав many revolutions as 
the rotaries, it will be seen that the speed of the former 
must increase rapidly with the increase of the rotary speed. 
As soon as the turbine began to speed up, the man in 
charge of it closed the emergency valve, thus shutting the 
steam off from it entirely. This is mentioned, not because 
it made any real difference, but merely to show that the 
steam did not have anything to do with the disastrous 
increase in speed. 
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Now let us sée what could have been done to prevent 
this: In the firet place, if when No. 2 alternator short- 
circuited the operator had opened all the field awitches on 
the machine, as well as opened those on the armature 
circuit, the ground on the exciter circuit would have been 
removed, the voltage on the field of the No. 5 alternator 
would have been high, and the alternator would have taken 
care of the load, perhaps under slightly reduced speed, until 
it could have been relieved. This opening of the field should 
always be done in the case of a short-circuited alternator 
armature; otherwise the generator will keep feeding the 
short-circuit, continually causing more damage. Again, if 
after the system had begun to speed up, the operator had 
opened the switches on No. 3 alternator, it would stop of 
ita own accord, and the rotaries would gradually come down 
to normal speed, even if they were not cut out. Also if 
the sub-station operators had opened up their rotary circuits, 
either on the direct-current or the alternating-current side, 
the system would gradually come to rest. In defence of 
the operators it should be stated that the whole thing 
happened within the space of a few seconds. 

This accident recalls one somewhat similar that happened 
on the New York Edison syatem some years ago. At that 
time one of the stations was feeding through inverted 
rotaries—that is, rotaries receiving current from the direct- 
current side —other stations of the same company. Through 
some accident a short-circuit was made on the high-teneion 
line. All the rotaries immediately began feeding the short- 
circuit and receiving current from the direct-current sides. 
A large lagging current was produced, the fielde of the 
rotaries weakened, and a general run away resulted, damag- 
ing some of the rotaries very badly. 


WHISTLING GEORGE—WITH A MORAL. 


George Barnes was a machinist by trade, and a whistler 
by profession. The statement is probably given in an 
inverse order; his profession was certainly the most pro- 
minent of the two qualifications; for whatever rank he 
might claim as & machinist, no one ever questioned his 
abilities as а whistler. 

Whistling is very well at a proper time and place, and 
with a farther qualification as to quantity. It does much 
to relieve the tedium of shop manipulation, and is а common 
pastime with machinists; but the hero of this story was 
possessed of a mania for this shrill music, and hour after 
hour, if not day after day, he plied his notes, with pleasure 
and comfort to himself no doubt, but often to the great 
annoyance of those around him. 


George, because of a want of musical taste on the part 
of his employers, had whistled himself out of a situation ; 
and as hid pecuniary affairs rendered it imperative that his 
machine fitting should go on with the whistling, he applied 
promptly for a new job at a large works near to where he 
had been previously employed. 

The foreman being in need of hands, and favourably 
impressed with George, at once gave him a job to commence 
on the following morning. He was there promptly at the 
time with his tools and overalls, ready to begin. The fore- 
man not having arrived, George sauntered around the shop 
examining the tools, and began in an unconscious way to 
whistle ; but finding that it attracted the attention of the 
other workmen, who had never heard such an adept, he 
checked himself, feeling he was taking an unwarranted 
privilege in a strange shop. The foreman arriving, George 
was given his job for the day. The works, among other 
tools, employed several large punching machines; one of 
the dies having failed, George was given the bed-piece to 
prepare. The die was a solid block, about 12in. square, 
requiring а cylindrical hole 4in. in diameter to be made 
through the centre. It was forged from a tough, fibrous 
iron, about 4in. deep, with a steel. facing jin. thick on the 
face side. 

George first drilled a starting hole, through the piece, 
and then proceeded to “chuck” it on an old but powerful 
lathe used for drilling purposes While mounting the 
work his attention was so much taken up in the search for 
bolte and blocks that the whistling was for the time 
neglected; besides, there had continually to be questions 
asked as to where tools were kept, and other things, and 
while George could do almost anything else and whistle at 
the same time, talking, of course, stopped his music. 

When he finally had all arranged, his work chucked, a 
large flat drill prepared, and the belts adjusted, he began 
drilling, and there was nothing to prevent the music from 
commencing at the same time. Now, if there is anything 
more than another that provokes whistling in a machine 
shop, it is drilling, especially a large, deep hole, and the 
man who does not whistle when engaged at such work can 
be set down as “without music in his soul" There is a 
kind of stupor of the mind induced by its being for the 
time released from care of the work, and a person will 
whistle almost unconsciously, as а kind of relief to the 
monotony. 

George had many a time been in circumstances that 
favoured the exercises of his piping proclivities, but never 
in his whole experience could he remember so propitious - 
an occasion as the present one. Not that he thought of it 
in this light; he had no time to do во. The assumption is 
based upon the strength and continuity of his performancé 
on the occasion. He whistled loud and long, soft and 
shrill, operas, hornpipes, marches, & very medley of tunes, 
apparently endeavouring to test his whole stock under 
such favourable circumstances. 

A stolid German, who was working at a bench near by, 
would every now and then turn his head and stop his work 
ia wonder, evidently enjoying the music, but astounded at 
the proficiency of the performer. The German had been 
but a short time in the country, and set this down as one 
of the prodigies among the many he had met with in the 
new land. An old shaft overhead that was out of repair 
by the screeching of a loose coupling marked time to the 
music, and blended like an accompaniment with the livelier 
tunes. 

For an hour there was no cessation. The German began 
to think that whistling was the nominal condition of his 
new fellow-workman, and instead of looking around while 
the music was going on, he now found himself startled by 
its changes only. He even began to estimate as to whether 
the enjoyment derived from the music might not be in 
some degree measured by the amount that he might have . 
to enjoy or endure. 

In the second hour, and in the middle of a lively refrain, 
there was all at once, at George's lathe, a terrible crash, 
that called all hands to the place to see what had happened. 
Lying beneath the lathe was its face-plate with the die 
firmly bolted to it. The matter had a mysterious air, until 
someone noticed the lathe spindle, when the whole riddle 
was solved. George, engrossed with his whistling, had, 
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by starting on the steel side of the die, miscalculated or 
forgotten the time, and had drilled through the piece, 
the кере of the lathe, and bored off the end of the 
spindle. 

We need hardly say that the whistling stopped ; George 
stopped also, learning at the same time the truth of the 
old maxim, that, in the circumstances just described, 
“enough is plenty of anything,” applied not only to the 
whistling, but to the drilling as well 


LONGTON ELECTRICITY ACCOUNTS. 


The following are abstracts of the 1903-4 revenue 
account and of the balance-sheet of the electrical section of 
the Longton Corporation gas and electricity department. 
The ан expenditure for electrical purposes at end of 
financial year was £21,309. 


REVENUE AOCOUNT 

Dr. Expenditure. £ s.d. 
Generation of electricity e . 351 6 10 
Distribution of electricity. . . . . 20 4 0 
Tata and taxes .............. J) АЛЫ 80 8 4 

Cl sse oso. e E A E E E 211 3 
„CCC V 78 17 5 
Balanoe carried to net revenue acoõοnim t 714 12 9 

£1,243 0 11 

Or. Income. £ . d 
Sale of current ........ r E 1,208 0 6 
Rental of meters, еїс.............................. RUN 55 0 b 

£1,243 011 
BALANCE-SHERT, 

Dr. Liabilities. £ s.d. 
Oepital account FCC . 22,655 12 5 
Sinking fund on loan — balance of . . . 751 19 6 

£23,407 11 11 

Or. Assets. $£ s.d. 
Amount expended on works . . 6.6. 21,509 4 6 
Sundry debtors and sales —€— ЧИННИКИ wee 610 2 9 

tocks on hand .......... m "———  — 5 7 4 
Balance from net revenue account q 1,582 17 4 

£23,407 11 11 


EAST HAM TRAMWAY ACCOUNTS. 


Herewith are given abstracts of the- revenue account 
and of the balance sheet of the tramway department of the 
East Ham Urban District Council for the year ended 
March 31, 1904. The capital expenditure at that date 
was £155,591, 


REVENUE ACCOUNT, 

Dr. Expenditure £ ed. 
, КЫКЕ а Re И ЕН А-А 6,713 8 2 
Traffic expenses. eto . . . . aen 10,600 16 11 
Oar-shed expenses . 290 
Maintenance and гепета1в..................................... . 4,486 18 2 
Rates, taxes, and insuranee . . . 1,208 4 9 

ment........... Essi E EPA ТТЕР C 727 12 4 

a ехрепвев, ùrCͤĩo . вааео оаа 1.095 10 8 
oe carried to net revenue account .......,........... 10, 088 16 10 
235.501 8 7 

Cr. Income. £ s.d. 
Bie 54,511 17 9 
Miscellaneous reoeipts........... ..... 22. 987 9 
Amount surcharged by auditor in 1902.5 ... ..... . 212 

£35,301 8 7 
BALANCE-SHEET. 

Dr. Liabilities. 2 8. d. 
%%% VW ovv Eee КЛЕТ 8 кр 239 10 о 
Sundry Creditors ................... . . e 2 М 1 
Cash dd decli T—— B ies i me 8 Pe y: 10 
Loans re epr on, repayment of capital ....... 4 8, 1 
Suspense account... .......-. SO ATI NE кыш KE 760 0 0 

£141,275 9 10 

Or. Assets. £ s. d. 
Capital outlay *ecstoocceto 99590990990 „„ „% „6 о „„ „„ „ „ 6660 6 60% %%„% 6 6 6 6 135, 591 1 8 
Sundry debe ж, aon . 2615 0 
Cash in bankers’ hands ................................ Л 6,236 9 9 
Tickets, stationery, etc., on hand ........................... 124 19 11 
Unexpired value of licenses ...... — Àá— Тыа 66 5 6 


£141,276 9 10 


HAMMERSMITH ELECTRICITY ACCOUNTS. 


Appended herewith are abstracts of the revenue account 


and balance-sheet of the Hammersmith Borough Council’s 
electricity department, together with statement of elec- 


tricity generated, sold, etc., for the year ended March 31, 


1904. The capital expenditure to end of year was 
£200,935. 
REVENUE ACCOUNT. 

Dr. Expenditure. £ ad. 
Generation of electricity. o ае eem 10.577 5 2 
Distribution of electricity ............... ——— 2,016 0-7 

| Public lamps —————— Lak 10-8 
Management.. . 2 „ . 2.2... 1, 801 16 7 
Rates and % еее cw N "T 194 6 1 
Iosuranoe ....... J ТИКИИ А (€—— E — 387 711 
Law charges FF e 5 16 8 
Special charges... . ..........—. ———— À— MÀ 2,071 18 O0 

19,2276 2 2 

Balanoe carried to net revenne account ............. 4... 15,449 3 3 
£32,725 5 5 

Memoranda : в cost 219,976. 2s. 2d., lesa special charges 


work done and goods supplied to consumers, eto. 


£22,071. 18s., an 
. 10s. 11d. Net cost, 


(distribution), £1,168; 12s. 11d.—total, £3, 
£16,035. 11s. àd. 


Cr. Income £ ad. 
Selene; ара esse ыланы 51,950 5 7 
Meter rents soso —————M — Ü 48 0 5 
Miscellaneous reoeipts . .. . . . . -... 1,046 19 5 

i — 
232,725 5 5 
BALANCE. SHEET. 

Dr. Liabilities, £ s.d. 
London Oounty Council loans, et̃oo . 176,168 0 0 
, e ОЛО. «ЕАМНЕН АИ 2500 0 0 
Sandry creditors and deposits ............................-. . 5,542 2 2 
Net revenue account—balance of accumulated net profit 3,169 7 3 
Due to treasurer .......... e A e 5,212 14 11 

£190,592 4 4 

Cr. Assets. £ s. д. 
Amount expended for works, less loans redeemed ........180,791 18 7 
Revenue account—sundry debtors............... . os 8,624 0 1 
Stores on һапад........................................ 3 971 2 9 
Oash im hand ............................ — á— — 5 211 

£190,592 4 4 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Qaantity peated in oe of Trade units e 2,669,450 
А ublic lamps ............. dicis ; 

Quantity sold{ Private OCODSOMETS ............... 1,592192] 2, 225,925 
Quantity used on works . idi ei irte 7,450 
Quantity accounted for .......... 2 . . . æ . 2,631,373 
Quantity not accounted for . . . S en ER AE 38,077 
Total maximum supply demanded (kilowatts) ............... 1, 
Number of public pe: 167 aros, 10 arcs (small), 75 incandescents. 


TRADE NOTICES AND NOVELTIES. 


Main Switehes, Cut-Outs, ete. 
The General Electric Company, Limited, Queen Victoria- 


| street, E. C., have forwarded us а copy of their new list 


(X 1,060), in which it is stated that various improvements have 
been made from time to time, chiefly to keep pace with the 
increasing demand for high-voltage fittings, necessitating 
redesigning of apparatus to comply with the Board of Trade 
requirements. Several illustrations are shown of Peel” and 
* Adelphi” main switches intended for switchboard work 
generally. These are substantially made, and many 
good features, chief of which is the long break. This break is 
very rapid in its action, and is properly arranged to allow of 
both contacts being broken simultaneously. The Peel" 
switches are listed from 30 up to 1,000 amperes, either single, 
double, or triple pole, and are supplied with or without 
cut-out terminals. The change-over type range from 50 to 
800 amperes, and are not provided with fuse terminals. 
Both types are constructed with strong dividing pieces 
of insulating material between the poles and the whole 
thoroughly finished. Carbon breaks are fitted to any 
switch where desired. A new type of Adelphi” switch has 
been specially designed to meet the requirements of motor 
work. Two types of multiple switches are shown —viz., radial 
and rectangular—for regulating accumulator circuits and main 
resistances. The former is provided with a handwheel. The 
rectangular type is constructed with travelling contact brushes, 
which allow of uniform and smooth regulation from one contact 
to another. Shunt resistance regulating switches are also 
shown, and several types of house service fuses and main out- 
outs. Amongst these will be found the ‘‘Concentzic” (see 
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Fig. 1) for use on circuits where this system is іп vogue. The 
* Pedestal” type cut-out is an excellent design, ensuring 
perfect and easy access for replacement of fuses, and has a good 
clearance of lin. between the conducting parts and the frames, 
which 1s of cast iron with hinged cover. The terminals sre 
mounted on porcelain, and can be supplied to take ** Mordey ” 
fases. Two examples of main switchboard fuses are illustrated— 
viz., the “ Bobbin” and Arch type. These are very sub- 
stantially made, and consist’ of the well-known hollow china 
tube, with a lining of a patent fireproof composition. The fuse 
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Fic. 1.—''Concentric" Main Cut-Out, for circuits up to 500 volts. 
í 


wires are clamped to solid gunmetal collars firmly fixed to the 
ends of the tube. Either type can be arranged to take a 
«t Mordey fuse in parallel. They are intended for circuits up 
to 500 volts, and are made to carry from 50 to 400 amperes. 
Illustrations are also given of the ‘‘ Partridge” high-tension 
fuse (10,000 volts), and several voltmeter switches and ammeter 
lugs. 

N Catalogues. 

Tue ELECTRIC CONSTRUCTION Company, Limiten, Dashwood 
House, Broad-street, E.C., have issued a coloured illustrated 
poster showing of their engineering works at Wolverhampton, 
and of the standard types of generators, transformers, colliery 
haulage gear, mining locomotives, etc. 

ExcELsioR. SvysrEM or ELECTRICAL CoNpvurr.— The New 
Brotherton Tube C mpany, Limited, Excelsior Works, Com- 
mercial-road, Wolverhampton, have just issued their illustrated 
price list No. 5, in which they give details of conduite, switch- 
boxes, and fittings, etc. 

CRYSELCO, LIMITED, Government contractors, Kempston 
Works, Bedford.—Cryselco lamps have been manufactured at 
the Kempston Works since 1885, since when a nuiuber of valu- 
able improvements have been made, and the makers claim as a 
unique feature for this lamp that when run a: the normal 
voltage, though of high initial efficiency, the consumption of 
current does not increase, and the light given does not materially 
decrease, durinv the firat 1 000 hours’ running. 

BaiLEv's * Koester” COMPRESSOR AND Vacuum Pumps. 
W. H. Bailey and C.., Limited, Albin Works, 8. Iford, Man- 
chester. Messrs. Bailey hold the license for the sole right of 
manufacturing in the United Kingdom compressors and vacuum 
pumps under the Koster patents. The mechanical and volu- 
metric efficiency of these pumps is very high, and we propose 
to shortly deal further with the same as well as with the 
condensers. The latter are made on the single and multiple 
stage compound intercoolíng systems, the vacuum pumps being 
made on the single and double stage systems. All machines 
are arranged either for belt, steam, or direc’ electrical driving. 
The catalogue gives particulars and illus'rates standard designs, 
and we are informed that although modifications and combina- 
tions of these machines can be made to suit customers’ special 
requirements, the makers desire to keep to these standards in 
all cases wherever possible. 

FLEXIBLE CoRps.— Tbe London Electric Wire Company, 
Limited, Auchor Works, Playhouse-yard, Gulden-lane, London, 
E. O. 

PHOTOGRAPHERS’ ARC Lamr». — The Boardman Electrical 
Patents C mpany, Limited, 10, Southwark Bridge - road, 
London, S. E. 

LauMEYER NEW Morons — Lahmeyer Electrical Company, 
Limited, 109, New Oxford-street (two new lists, describing 
continuous-current motors and the Schiiler patent single-phase 
alternating-current motors.) 


LEGAL INTELLIGENCE. 


A SAFETY DEVICE. 


At Manchester County Court last week his Honour Judge Parry tried 
an action arising out of a experiment made at Oldham with a patented 
invention for deadening the trolley wire of tramways in the event of 
accidents to the overhead equipment. The owner of the patent is 
Mr. J. A. Loughlin. 

Two years ago, it was stated, he obtained permission from the 
Oldham Oorporation to experiment with his invention on a section of 
their tramways. He employed Mr. Albert Maund, electrical engineer 
of Southport, to fix the apparatus on half a mile of trolley wire. 
When this had been campleted, the device was tested and did not 
achieve the object for which it was erected. It was at once seen that 
the fsilure was due to the fact that the guard wires had not been 
isolated from the iron standards supporti E m. The detect was 
remeded by another contractor, and then the device was found to work 
perfectly and to the complete satisfaction of members of the Oorpora- 
tion who were present at the test. The action was brought by Mr. 
Maund to recover from Mr. Loughlin the sum of £41. 11s., the amount 
expended on labour and material in carrying out the work. The 
defence was that the plaintiff had done the work negligently, with the 
result that the equipment had to be re-erected, and the cost of this 
re.erection was counter-claimed. The principal point made by the 
defence was that it ought to have been obvious to the plaintiff as an 
electrical engineer, even if he had received no express instructions on 
the point, that the insulators between the guard wires and the 
standards were essential to the successful working of the system. The 
plaintif sa'd he worked according to instructions which he received 
from day to day during the progress of the work. 

The Judge said that as the plaintiff had no written specification to 
guide him, and as the work was of an experimental character, he 
thought it was abeurd to charge him with serious negligence because 
he had not foreseen the necessity for insulators. He, therefore, gave 
judgment for the plaintiff on the claim and counter-claim. 


PERSONAL. 


The Burton-on-Trent Town Council have appointed Mr. T. Hall 
assistant electrical engineer at a salary of £150 per annum. 

The Falkirk Town Council have sppointed Mr. Theodore MoDougald, 
of the Corporation electricity department, Dundee, as first assistant 
electrical engineer for the burgh at а commencing salary of £100 per 
annum. 

The Paisley Town Council have inoreased the salary of Mr. Parkin- 
son, the electrical engineer, by £100, making the salary £400, with 
free house, ete. 

The Radcliffe District Council have appointed Mr. Geo. Nuttall as 
charge engineer, at 508. per week. 

Mr. E. J. Williams, chief assistant engineer, Hawick, N.B., has 
been appointed resident engineer at Inverness. 


APPOINTMENTS VACANT. 


Junior Assistants, Dundee Town Council, Sept. 28. 


, Draughtsman, Manchester district, See advertisement in last 
issue. 


Estimating Assistant, North Country Osble Works. 
advertisement. 


Clerk, Heston and Isleworth Urban District Council, £100 per 
annum, Sept. 24. 


Shift Engineer, Blackburn electricity department, 22 per week. 
See aovertisement. 


Wiring Inspector, Durban, Natal, £300 per annum. 
tisement 1n last issue, 


Resident Electrical Engineer, Dartford, £260 per annum. See 
advertisement in last issue. 


Chief Engineer and Manager, Southwark, £300 per annum, 
Oct. 5. See advertisement. 


Electrical Engineer to take charge of driving and lighting plant 
of printing works. See advertisoment in last issue. 


Chief Assistant Engineer, Heston and Isleworth Urban District 
Council, £130 per annum, Sept. 24, See advertisement. 


Electrical Assistant, Osnterbury. Wages, 25s. 
Applications to Eugin’ er, Electricity Works, by 16th inst. 


Electrical Engineer. with central-station experience, to manage 
and take charge of amall lighting station in West Australia. Oapital 
required, about £5,000. See advertisement in last issus. 


Lecturer and Demonstrator, the School of Engineering, Elec- 
tricity, and Technical Science, Canterbury College, University of New 
Zs&land, £300 per annum. See advertisement in last issue. 


Various.—Meter Fixer and Motor Inspector, £2 per week ; two 
Switchboard Attendants, £1. 103. per week; Fitter and Engine 
Driver, £2 per week; Assistant Enogiue Driver, £1. 103. per week; 
two Stokers, 7d. per hour; Arc Lamp Attendant, £1. 10s. per week; 
Assistant to above, 15s. per week. Heston and Isleworth Urban 
District Council, Sept. 24. Sve advertisement, 


See 


See adver- 


per week. 
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COMPANIES’ MEETINGS AND REPORTS 


FERRANTI RECONSTRUCTION. 


The liquidator, Mr. J. M. Henderson, has convened, by order of the 
Court, meetings of the creditors, preference shareholders, and deben- 
ture holders, to be held on the 29th inst., for the purpose of consider- 
. inga scheme for the reconstruction of the Company. This scheme 
provides for the incorporation of a new concern, to acquire the assets 
of the old undertaking with a capital of £130,000, of »hich £60,000 
is to be in 6 per cent. cumulative preference, £60,000 in 7 per 
cent. ordinary, and £10,000 iu defe shares. There are also to be 
created first debenture stock to the amount of £100,000 and a second 
debenture of £30 000, both bearing interest st 5 per оеп. The holders 
of the first debenture stock and of the second debenture in the old 
company will receive in exchange for their present security first 
debenture stock and the second debenture in the new company, which 
will make itself reeponsible for all arrears of interest. The unsecured 
creditors of the old ошау will receive preference shares in the new 
company of the nominal value of their debentures, and the preference 
shareholders of the old company will receive ordinary shares in the 
new company of half the nominal value of their nt holdings. 
The deferred shares are to be allotted to Mr, Sebastian Ziani de 
Ferranti, in consideration of which he will enter into an agreement to 
serve the new company for а term of years at £500 per annum, and to 
шт! the company the benefit of all his inventions in switch and meter 
wor 


ELECTRIFIED TIMBER SEASONING AND PRESERVATION. 


Accounts have been issued under the ташар order showing 
liabilities £8,996, of which £3,896 is expected to rank, against assets 
valued at £10,402. The account with the contributories shows a 
deficiency of £105,780. The efficial receiver (Mr. Н. Brougham), 
reports that the Company, which was promoted by the Founders’ 
Syndicate, Limited, was formed in April, 1899, with a nominal capital 
of £150,000, to acquire the British patent rights in the Nodon- 
Bretonneau process of seasoning and preserving timber by electrical 
agency. The purchase price was £100,000, and was satisfied by 
the issue of £88,693 fully-paid shares and the payment of £11,307 
cash. Some 28,000 shares were subscribed for, but upwards of 
9,000 of these have been forfeited for non-payment of calle. 
The Company acquired a lease of land at Charlton, and erected 
buildings thereon costing between £5,000 and £6,000, with a jetty, 
which cost £700. To provide working capital for current expenses 
cash advances were made from time to time by the directors and their 
friends, which at the date of the winding-up order amounted to £4,948, 
and in respect of which debentures were issued charging all the assets 
of the Company. No receiver has been appointed, the debenture- 
holders being treated as secured creditors in the liquidation. The 
failure of the Company is attributed to the want of working capital. 
The patents of the Company are valued by the directors at £10,000, 
but the official receiver observes that it is doubtful whether this 
amount will be realised. 


oe ee | 
BUENOS AYRES ELECTRIC TRAMWAYS. 


The report of the Buenos Ayres Electric Tramways Company (1901), 
Limited, for 1903 shows that the gross receipts for the year from the 
sections opened for traffic amounted to £18,282, and the working 
expenses, inclusive of London administrative charges, to £15 913, 
leaving a net profit of £2 506. Of this £1,410 has been set aside as a 
. sinking fund for the redemption of debentures, and the remaining 

£1,094 has been applied towards payment of the debenture interest 
accrued to Dec. 31, 1905. The balance of the amount required for the 
debenture interest to date has been provided by the vendor syndicate 
under the terms of the purchase agreement, dated Jan. 5, 1903. At 
the commencement of the year the line was working up to Maldonado 
(5'6 miles), and a further section from Gazcon to Triunvirato (1:5 miles) 
was opened in Juno last. On Oct. 22, 1903, the Ohacarica seotion 
(three miles) was also opened, giving an immediate and encourag- 
ing increase in receipts. The construction of the remaining sections— 
namely, the Belgrano and Flores sections—was proceeded with, but 
as these were not completed during the year, no benefit accrued to 
th cee pud therefrom. The business of the Company was greatly 
hampered by the construction and heavy repairing work which was 
5 with throughout the whole year, not only on the new lines, 

t also on the old lines taken over, often necessitating the running of 
the tramway on a single track, and the results of the year cannot 
thereſore be considered as giving any indication of the company's real 
earning capacity. The Belgrano section and the Flores branch have 
lately been opened. A concession has been applied for and granted by 
the municipality for an extension of the Belgrano section through the 
streets near the station of the Oentral Argentine Railway. The соп. 
struction of this is being rapidly proceeded with, so that it may be 
open for traffic early in the ensuing summer season. A concession has 
been obtained for an extension of the Flores route. Since Dec. 31 last 
the traffic receipts have shown fair increases. 

The meeting of the Company was held on Tuesday, when the report 


was “е: 
Mr. Oharles Lock has been elected a director in lieu of Oolonel 
Oldham, resigned. 


DICK, KERR, AND CO. 


The report for the year ended Jane 30 last, to be submitted to the 
meeting on the 27th inst., states that the profits amount to £84,170. Out 
ef this Dad to be paid debenture apd loan interest and trustees’ fees, 


light fitunge in the engine-house at the sewage farm. 


and there has been reserved the sum required to provide for the 
remium payable on the redemption of the present debenture stock. 
These items absorb £14 441, leaving £69,729, to which must be added 
the profits brought forward, £35,544, making a total of £105,274 
available for appropriation. After paying the dividend cn the prefer- 
ence share capital. it ie proposed to carry one-fitth (£10,285) of the 
remaining profits to reserve as required by the trust deed securing the 
debentures, and algo a further sam of E10. 765 to bring it up to the 
limit prescribed by the deed; to pay a dividend of 10 per o-nt. on 
the ordinary shares, and to carry forward the balance of £39 922. 
During the past year the Oompany has completed, amongst other 
important contracts, the electrification of the Lancashire and York- 
shire Railway between Liverpool and Southport, and the Hong Kong 
and Mandalay electric tramway systems. and are at present busily 
engaged in Tokyo, Singapore, Bangkok, and other places both at home 
and abroad. The directors call the attention of the shareholders to 
the fact that the reserve to be set aside under Olause 31 of the trust 
deed securing the debenture stock has now reached the limit of 
£150,000 prescribed by that deed. Mr. Claud T. Cayley having 
retired from the chairmanship of the Company, Mr. John Kerr, M.P., 
has been elected in his place, and Mr. Osyley has accepted the position 
of deputy-chairman. The directore regret that in consequence of ill- 
health Mr. G. W. Oarr has resigned his position as secretary of tho 
Company, and they have appointed Mr. Frank Mott in his place. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Buenes Ayres.—The Municipality of Chivilcoy require tenders for 
installation of electric lighting. | ! 

Tynemouth.—The Corporation invite tenders for а GOO-kw. steam 
dynamo by Sept. 30. See advertisement. ey 

Salford.—The Electricity Oommittee invite tenders for paper- 
insulated cables. Tenders to the Town Olerk by Oct. 6. 

Crejour (Roumania).—The Municipality require tenders for con- 
struction and working of tramways for 50 years by Nov. 7. 

Pretoria.—The Oommandivg Royal Engineer at Army Head 
quarters, Pretoria, is calling for tenders for the electric lighting of 
cantonments, 

Mexioo.—The Federal District Railway Company of Mexico require 
tenders for the electrification of six tramway lines in the town. Appli- 
cations are to be made direct. | 

Espinar (Spain) —The Municipality require tenders for construc- 
tion and working of an electric tramway for 20 years. Particulars 
from the Alcalde. Tenders by Oct. 12. | 

Pangbourne.—Tenders are required for lighting the village during 
the coming winter, for the Pangbourne Parish Council Particulars 
may be obtained of Mr. C. West, jun., clerk. 

The Hague (Holland). —The Oouocil of the Hague require tenders 
for the supply of from 8,000 to 9,000 tons of steel rais, including 
appurtenances, for electric tramways. Tenders by Sept. 

Arenas de 8. Pedro (Spain).—The municipality require tenders 
for electric lighting for eight years. One hundred 10.0. p. lampe are 
required for public lightiog. Tenders by 25th inst. to above. 

Edmonton —The Urban District Council desire to enter into an 
arrangement with a cha “a for the exercise of their powers under 
their provisional order. Tenders by Sept. 27. See advertisement, 

Iiford.—The U:bsn District Oouncil invite tenders for the supply 
and erection of balancer and switchboard panel, and reversible 
traction booster and switchboard panel. Tenders by Oct. 4, See 
advertisement. 

Mortiake.—The Urban District Council invite tenders for wiring 
their isolation hospital, South Worple-way, Mortlake, for the electric 
lighting. Tenders to Mr. John Eustace Auderson, clerk, High-street, 
Mortlske, by 12 noon on Sept. 27. 

Aberdeen. —The Tramways Committee invite tenders for the supply 
and delivery of 20 top-deck car-covers. Drawings and specifications 
may be had from Mr. J. Alex. Bell, city electrical engineer, Aberdeen. 
Tenders by Sept. 27. See advertisement. 

La Paz (Bolivia)—The Municipslity require tenders for the 
electric lighting of the town for 12 years. There is an old central 
station and water power of 150 h.p. to 200 h.p., which is sufficient for 
the number of lamps required. Tenders by Jan. 15, 1905. 

Tynemouth.—The Corporation invite tenders for the supply and 
erection at their electricity works, Tanners-bank, North Shields, of 
one 600-kw. steam dynamo. Tenders to Mr. Horatio A. Adamson, 
town clerk, Town Olerk's Offices, Tynemouth, by Sept. 30. 

Hall.—The Corporation invite tenders for wiring and fitting 
Beveriey-road baths. Particulars, eto., of Mr. A. E. White, city 
engineer, Town Hall, Hull. Tenders to the Chairman of the Baths 
Committee, Town Clerk's Office, before 10 a.m. on Sept. 30. 

Canterbury.—The Drainage Committee invite tenders for electric 
Particulars 
may be obta'ned of Mr. Arthur C. Turley, A. M. I C. E., city surveyor, 
Guildhall.stieet, Canterbury. Tenders to the Town Olerk by 10 a.m. 
on Oct. 3. 

Weymouth.—The Town Council invite tenders for the wiring of 
12, Gloucester-row, in accordance with specification and conditions 
which may be seen at the offices of the Borough Electrical Eng'neer, 
Sunnybank, Westham. Tenders to the Guildhall, Meloombe Regis, 
by 3 p. m. on Oct. 3. 

London, 8.W.—The London County Council invite tenders for the 
tnannfacture, delivery, and erection of three electric car traversers at 
dertain of the Counoil's tramway depóts in the South or, London. 
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Specification, etc., may be obtained at the Oounty Hall, fpring. 
gardens, S. W. Tenders by 10 a.m. on Oct. 4. dig 

Rochdale.—The Tramways Committee require tenders for the 
wiring of car depót. Applications, with £1. 18. deposit, to Mr. С. O. 
Atchison, borough and tramways electrical engineer, Rochdale. Extra 
copies 5s, each. Tenders, endorsed Car Depot Wiring,” to be 
addressed to the Town Olerk, Town Hall, Rochdale. 

Philippople (Roumelia).—The Municipality requires tenders for 
а concession to construct and work electric lighting and tramways for 
50 years. A guarantee of £6,000 is required. Tenders by Oot. 15. 
On the next day a second adjadication will take place in case there is 
an offer of £5 per cent. less per kilowatt-hour than the minimum. 

Techatschak (Servia).—The Electricity Company Owtechar und 
Kablar in this town require two turbines of 750 h.p. each, two gene- 
rators for three-phase currents, and other plant for the erection of a 
hydro-electric central station, and equipment of lines of distribution 
within 40 miles, by Oct. 2. Specifications, eto., may be obtained from 
the Manager of the Company. 

Bangour (Sootland)—The Edinburgh District Lunacy Board 
invite tenders for (1) electric wiring and cables, (2) telephone 
installations, (3) electric bells, requi in connection with certain 
buildings erected and to be erected at Bsngour. Tenders to be 
lodged with Mr. And. Ferrier, clerk, Edinburgh Distriot Lunacy 
Board, Oastle-terrace, Edinburgh, by 28th inst. 

Greenwich.—The London County Council invite tenders for the 
manufacture, delivery, and erection at the tramways electricity gene- 
rating station at Greenwich of the following plant: two 24in. centri- 
fugal pumps and motors, one Jin. centrifugal pump and motor, two 
8in. by 8in. three-throw air- pumps and motors, one Jin. artesian well 
pump, fixed and rotary strainers, etc. Specifications, eto., may be 
obtained at the County Hall, Spring-gardens, S. W. Tenders by 
10 a.m. on Oct. 4. 

London, N.—The Edmonton Urban District Council desire to enter 
into an arrangement with a company for the exercise of their powers 
under their provisional order. They are prepared to consider offers 
based upon certain alternative arrangements, particulars of which are 
set out in the form of tender. Particulars and form of tender may 
be obtained at the office of Mr. William Francis Payne, clerk, Town 
Hall, Edmonton, Tenders must be addressed to the Clerk, and deli- 
vered by 12 noon on Sept. 27. 

La Rochelle (France).—The Ohamber of Commerce will shortly 
issue tenders for a crane with a lifting power for 30 tons. The bear 
or the part which projects over the water or vessel alongside, should 
be long enough to unload from a point about 26fc. біп, from the edge 
of the quay. Tte height of the distal end above the quay should be 
15m. (49:21ft.); the vertical distance between the edga of the quay 
and that part of the crane directly over it, 8m. (26 4ft.). A loco- 
mobile is preferred, but should the conditions be unfavourable for 
installing such a machine, then a fixed crane would be adopted. 


—The Board of Trade have received through the Forigo 
Office copy of a telegram from the British commercial agent in 
Shanghai to the effect that tenders are invited by the municipality cf 
that city for the construction and working of 24 miles of elestric 
tramways on the trolley system, double or single. Oonditions of con- 
tract, together with plans, eto., may be seen on application to Messrs. 
Pook and Oo., sgents for the municipality of Shanghai, 65, Leadenhall- 
street, E. C., and such modifications of the conditions as may te 
neoessary may be made by tenderers, Tenders must be sent iu b: 
March 31, 1905. 

London, 8. W.— The London Oounty Council require tenders for th 
manufacture, delivery, and erection at the Oouncil's tramways elec. 
tricity generating station at Greenwich of two 24in. centri раш} 
and motors, one Jin. centrifugal pump and motor, two Sin. by Sin. 
three-throw air. pampe and motors, one дїп. artesian well pump, fixed 
and rotary ers, etc, Persons desiring to submit tenders may 
inspect the drawings and obtain the specifications, bills of quantities, 
form of tender, and other particulars at the County Hall, Spring- 
gardens, S. W., upon payment to the Oashier to the Council of £2 
deposit. Tenders to be addressed to the Olerk of the London County 
Council, Spriog-gardens, S. W., and marked Tender for Pumping 
Plant." No tender will be received after 10 à, m. on Oct. 4. 


/ -~ RESULTS OF TENDERS. 


Swansea.—The Town Council have accepted the tender of Laidlaw, 
Laidler, and Oo., Stockport, at £250, for two negative tramway boosterr. 


Saffron Walden.—The Town Council have accepted the tender of 
Mesers. Godfrey for electric bells at 257, and £3 a year for main- 
tenance. 

Oban.—The Town Council have accepted the tender of the 8-. 
Helens Cable Company, at £37, 10s., for the supply of 240 yards of 
three-core unsrmoured cable. 

Ilford. —The District Council have accepted the tender of F. and A. 
Willmott, Ilford-hill, Ilford, Essex, at £1,243, for extensions to 
buildings at the electric lighting station. 


Worksop.—The E'eoctrio Lighting Committee have recommended 


the acceptance of the tender of W. T. Glover and Co., Limited, at 
£786. 9a. 6d., for the supply of armoured cable. 


Carnarvon.—The Hart Accumulator Company have secured the 
contract for the supply of storage battery, consisting of 256 of their 
standard lighting type cells, at the electricity works. 

Hammersmith.—The Borough Council have accepted the tender of 
the Beldam Foundry Company, at £90, for cast-iron pipes, and that 
of Westwood and Wrights, at 59s. 6d. per yard, for wrought-iron pipes. 

Philpstoun ОЦ Works.—The British Electric Plant Oompeny, 
Alloa, N. B., have been awarded the contract for three electric power 


коо of 250 h. p. each, for James Ross and Oo., Philpstoun Oil 
orks. 

London, 8. W.— The Chelsea Guardians have received the following 
tenders for wiring the wards of the infirmary for electric light : 


9 and Oo., 7, yer · street, V . . . £585 10 0 
. Smith, Oollege.street ................ — —Ó .... 642 0 0 
Bolton, Fane, and Co., Goswell-road .......... —— G 0 0 
P. McCarthy, Fulham- road аео . 475 0 0 
W. Seymour, Sloane-square .................................... 547 0 0 
Wells, Raynor, and Oo., Limited, Paddington-street, W.. 399 0 0 
Buckley and Beach, Oale-street ............................... . 545 0 0 
G. E. Taylor and Oo., 8, Bush-lane ................. — es i . 480 0 0 
M. Wiedhofft, Islington 3: ез5. 566 0 0 
J. Bouldiog and Sons, Upper Marylebone-street ............ 403 10 0 
E. P. Allam and Oo., Hatton-garden ........................... 450 0 0 
E. Probert and Oo., Bond.street .......-......................... 511 0 0 
Donnison, Sillem, and Co., Great Portland - street... 618 0 0 
T. Potter and Sons, South Molton.street ..................... 525 0 0 
T. Olarke and Co., Sloane-street ...................... — 481 4 6 
O. Mickleborough, 420, Harrow-road (accepted) ............ 566 17 6 
District Electric Company, Wolverhampton I 380 0 0 
W. Wing, Borough .......... o — . 399 4 0 
Lee and Warren, Kettering ................................... . 575 0 0 
Fryer and Oo., Sloene-square .................................... 608 0 0 
P. Turner, Markham-square .............— . . . 995 0 0 
Smitham and Page, Queen Victoria-street ..................... 562 3 0 
Eogineering Company, York-place, Portman-square ...... 537 9 0 
Farringdon Electric Wiring Company, Farringdon-road ... 530 3 0 


BUSINESS NOTES. 


TRACTION. 


Exeter.—The construction of the first section has been somewhat 
retarded by the weather, but excellent progress is being made. 

Warwick.—The Corporation have approved the plans submitted by 
the company for the electrification of the tramway to Léamington. І 

Bury, Oldham, and Rochdale.— The directors of the company are 
to receive an honorarium of £2,000 for successfully negotiating the sale 
of the undertaking. 

Liverpool-Southport.—The electric service on the Liverpool · to · 
Southport branch of the Yorkshire and Lancashire Railway has been 
considerably increased. | 

Paris Underground Railway.—The esthetics may rejoice! A 
[изо balustrade пот surrounds the в in the Place de l'Opera 

eading to the station, in lieu of the high hoarding previously enclosing . 
the site. 

Paisley.—4A trial trip was ran on the Renfrew section last week, 
and proved satisfactory. It may be a week or two before the service 
will be opened to the public, as the overhead wires to the extremity of . 
the route have not been completed. . 

Southampton.—The extensions contemplated by the Corporation. 
wbich were practically decided upon some time ago, were the subject 
of a formal resolution of approval at the last meeting of the Corpora 
tion, and application is to be made for a provisional order. 

Tunstall.—The Urban District Oouncil have given their sanction 
to the laying of a line by the British Electric Traction Company to 
connect the system with the Chatterfield- Whitfield Oollieries for the 
purpose of conveying fuel to the company’s generating stations. 

Swansea. —The borough eleotrical engineer, Mr. Prusmann, reported 
at the meeting of the Town Council that the work in connection 
with the tramway contracts wae progressing in an entirely satisfactory 
manner, both in relation to the rate of progress and the quality of 
the work. 

Mansfield.—The Oouncil have approved the plans for the light 
railway with the exception of minor points, and last week repre- 
sentatives of the Council and the promoters inspected the routes. The 
plans still await the approval of the Board of Trade, after which an 
early start is expected to be made. 

Christohurch (N.Z.).—Sleeper and ballast construction has been 
adopted for the tramways in preference to concrete construction, which 
proved unsatisfactory in Auckland. The contractors are proceeding 
rapidly. The permanent-way materials are well in hand. It is hoped 
the first section will be opened for traffic early next April. 

Hyde, Stalybridge, etc., Board,—As the result of the new railway | 
bridge at Throstle Bank, Hyde, undertaken by the Joiat Board, there 
will be a branch line for the benefit of residents in Dukinfield-road. . 
The old bridge was too narrow to allow of the electric cars passing 
under it, and the Board decided upon a larger one at a cost of £5,000. 

Belfast.—The Corporation have given a general approval to thé joint 
specification prepared by the electrical engineer, the tramways manager 
and the city surveyor. A consulting expert is not deemed necessary 
by the Corporation, but the electrical engineer has been instructed to 
report to the committee if any special points calling for expert advice 
arise, 

Manchester. The Tramways Committee having inspected variors 
top-cover designs, have decided to adopt a pattern with movable 

windows and ventilating louvre on the top. This is to be fitted to 100 
of the cara, and the cost will be £124 a car. The work will be put in 
hand at once, so that as many as possible of the cars may be ready for 
use during the coming winter. | 

Bettws-y-coed Light Railway.—The order made by the Light 
Railway Oommissioners sanctioning the construction of this railwav, - 
subject to one or two restrictions affecting the scenery, has been sub-.- 
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mitted to the Board of Trade for confirmation. A correspondent tothe | has been started between Southwark Bridge and Tooting, and another 
Times, after reciting the advantages of and objections to the scheme, | between Westminster Bridge and the Tower Bridge, the route taken 


suggests that the purpose would be better served by s motorcar | being by way of the Obelisk, Elephant and Castle, New Kent-road, 
servioe. and Bermondsey New-road. A service between Westminster Bridge 


F Со. — The directors ha ve declared ап | and Southwark Bridge is under consideration. 

terim dividend on the ordinary shares at the rate of 6 per cent. per Liverpool.—At last week's meeting of the Corporation, а resolution 
annum, leaving a balance of £34,614. This sum, together with the | was proposed that a universal 1d. fare should be adopted: The Tram- 
surplus carried over from last year's accounts (amounting to £4,120, ways Committee had previously decided against the principle, and the 
after рия, the 2,000 guineas voted to the chairman at the last proposal was withdrawn on the chairman of the committee givirg a 
annual general meeting), will be dealt with in the final accounts at the promise that the mansger should report u the advisability of 
end of the current year. | giving those travelling before eight o'clock in the morning, the majority 

Halifax.—In reference to the line to be extended to Sowerby | of whom were working-men, the privilege of riding the whole distance 
Bridge, it is understood between the Corporation and the Sowerby | for 1d., and the option of purchasing a ticket to return in the evening 
District Oouncil that the latter will remit the rates on the portion of | at the same rate. On Wednesday the Corporation considered a scheme 
the tramwey within their area, but as the Legislature does not recognise | for providing routes within the city pii. up the existing system, 
such an arrangement, the District Council have passed s resolution | and also sections of light railway to Woolton, Speke, Halewood, 
consenting to support the Bill to be promoted by the Corporation, in | Ditton, Widnes, and Fazakerley. The length of pro new tram- 
which they will seek the necessary sanction. ways is nearly 12 miles, whilst that of the suggested light railways is 

Cambridge.—The Corporation and the Cambridge Electric Tram. | rather longer. As noted last week, top covers have found favour 
ways Syndicate, Limited, have arranged terms, described in another | with the Corporation, and some half-dozen cars are to be fitted up 
column, under which the latter are to electrify and extend the tram- | experimentally. At the conference between the Tramways, Estate, 
wa The total length of the scheme amounts to nine route mies, | and Health Oommittees, it was agreed that the widening of Edge-Jane 
including extensions of the Station and East road to Market-road | to allow of a double track would entail too great an expenditure. The 
sections, Energy will be taken from the Oambridge Electric Supply plongh lifeguard demonstrated its value last week, when in three cases 
Company. The syndicate will promote a Bill next session. children escaped practically scathless. 

Baker-street and Waterloo Railway.—Mr. Ohapman, chief engi- Keighley.—At Tuesday's meeting of the Corporation it was stated 
neer to Mr. Yerkee, stated to а St. James's Gazette representative that | that the tramways might be available in about а month. The proposed 
the syndicate have been compelled to give an order, valued at | Stockbridge extension was again discussed, and а proposition that the 
£100,000, for a hundred cars to the American Car Oompany, because | scheme be adopted was carried. Single track will be used. The eight 
they were unable to obtain a quotation in Kogland or on the Oon- | cars ordered by the Corporation have been delivered, The vehicles 
tinent. Further cars, to the value of £300,000, will, Mr. Okapman | are of the latest design, and include all the improvements recom- 
added, be required for the other tubes, and he states that these will | mended by the Board of Trade and adopted by the leading makere, 
be bought in this country if possible, otherwise the company must | The bodies and trucks have been made by the Brush ‘Electrical 
again go to Amerios. Engineering Oompany, of Loughborough, and the motors and con- 

Stockpert.—There has been а renewal of the negotiations between | trollers by the British Thomson-Houston Company of Rugby. The 
the Oorporation and the company. At а meeting last week the | motors, which are worked at a pressure of volts, direct current, 
former made an offer of £23, 500; but, the company held out for | are capable of giving & maximum of 35 h. p. A trial trip was made 
£24,000. Arbitration was suggested, to which the representatives of | the other day from the tramshed in South-street to tbe Iogrow 
the company replied that they had no authority from the shareholders | terminus. A 1 switchboard has been erected at the power 
to consent. A special meeting of the Corporation is to be held, when | station for working the tramways, and one of the 200-h.p. engines and 
the question of accepting the company's terms will be discussed, Just | dynsmos will be used for generating the power. The engines and 
as we go to press we learn that the Corporation have decided to accede | dynamos which were laid down at the generating station four уезге 
to the company’s terms. ago will at present suffice for lighting, power, and tramway purposes, 

Aston.—A trial of the reconstructed tramlines between Aston | but asthe demand for electricity for lighting and power purposes is 
Cross and the parish church took place last week, when one of the rapidly increasing, it is quite possible that the plant will have to be 
Birmingham Oorporation cars were run over the route. The oar ran | extended next year. This the Corporation have foreseen, and borrow- 
to the satisfaction of all parties. Amongst those who were present to ing powers have been obtained. 
conduct the test were Alderman W. Evans (vhairman of the Aston Bradford.—The report of the general manager (Mr. О, J. Spencer) 
Pubic Works Committee). Mr. Robert Greon (consulting tramways | on the year's working to March 31 has just been issued to the members 
engineer to the Aston Corporation), Mr. Baker (representing the Birm- | of the Tramways Committee. We published partionlars of the year's 
ingham Corporation), and Mr. Oonaty (representing the City of | accounts some weeks back. The total income amounts to £197,437. 
Birmingham Tramways Company. The service was opened to the | 13e. 54., or 10°421d. per car mile, an increase in the aggregate of 
publio this week. £23 903. 7s. 11d., or dada. per car mile since March 51, 1905. As to 

Chester.—Mr. John Gardner, Corporation tramways manager, has | Whether these figures cen be considered satisfactory or no, Mr. Spencer 
issued the following report on the July and August working: The | invites а comparison with the accounts of the various municipal tiamway 
receipts for July show an increase of £64. 11s 1144. as compared with | concerns of the size and importance of Bradford, bearing in mind the 
the corresponding month of last year. The takings for August show а | Toute miles laid in each case and the population served. Mr. Spender 
slight decrease of £5. 19s., which is accounted for by the fact that in | directs attention to the following features: first, the reveipts per 
August last yeer there were five Saturdays, whereas this year there | 1,000 of population served are well above the average ; and. s-condiy, 
were only four. The net inorease for the two months is £58. 12s, 114d, | the receipts per route mile of tramway in operation sre several thou:and 
The increase is chiefly in Id. and id. fares.” The cars have now been | Pounds below systems of like size and importance. Mr. Spencer 

runniog for two months, and Mr, Gardner recommends the application | sttributes the interest in working costs the hilly character of the new 
of a little varnish. routes, their distance from the power station, the incrested power 

South Shields.—A special meeting of the Corporation was held on consumption resulting from top-covered cars, which he stete! require 


Monday in reference to the discovery of a private document relating to | 15 to 20 per cent, additional energy, and the overloading of the power 
the таныу negotiations. This ро: to be а communication fon cables, causing high transmission losses. The last-mentioned factor is 


certain parties not disclosed to the British Electric Traction Company, being dealt with by the Electricity Committee. Oarefnl management 
stating that “еу had been in constant communication with two | has resulted in an appreciable decrease in coal ec ta. The expeuditure 
members or friends of the company on the committee.” It will be | °2 rolling-stock repairs has been high, and in this г. spect the manager 


remembered that when the question of the tramways was before the | ®dverts to his рта, advanced in a former report, that, as a 
Corporation recently, it was stated that the committee would be ready | 806га! rule, repairs will vary pro rata with the current consumption 
with their report in November. In view of the above development, | Per car mile. 

however, it is reported that a special meeting is to be held on the 
29th inst. for the purpose of considering a proposition in favour of 
municipalisation. 

Cardiff.—At a meeting of the Finance Committee on Monday the 
estimates for the half-year ending March next showed that the antici- 
pated surplus from the tramways for the year 1904-5 was £5,980. 
18s. 10d. The Tramways Committee have not yet decided how to 
allocate this, and it was therefore agreed not to take the amount into 
account by reducing the rate to that extent. Incidentally Mr. Ellis, 
the manager, intimated that he proposed recommending the committee 
to set aside all the profita earned towards reducing the capital paid to 
the old tramways company for their undertaking, upon which a 
councillor said he should oppose such a course being adopted, adding 
that а rearrangement of fares was urgently needed. Mr. Ellis has this 
point under consideration. 


London County Council.—The Stoke Newington Borough Council 
had on its agenda for last Tuesday's meeting a recommendation by the 
Tramways Committee that the Board of Trade be asked not to sanction 
the use of a centre slot lin. in width in lieu of 2in. for the Couniy 
Council's tramways, The committee pointed out in their report that 
certain sections of the Bournemouth tramways (to which the Coun'y 
Oouncil had referred) are worked, not with а lin. centre track slot, but 
with a lin, side or rail slot, except at the termini, poiots, aud cross- 
ings, where а jin. slot is used, in regard to which no difficulty has 
been a pking The committee consider that а lin. slot might be 
attended with inconvenience and danger to other traffic, A service 


LIGHTING AND GENERAL. 


Radcliffe. —The electricity works are to be formally on Wednesday, 
Oct. 5 next. 

Harrogate.—A number of additional incandescent and Nernst 
lamps a'e about to be placed on the streets. 

Armagh.—It has been decided to extend the l'ghting of the fish 
wharf by placing 10 arc lamps south of the ferry. 

Whitby.— An enquiry has been held into an application for sanction 
to borrow £3,100 for farther purposes for the slectric light. 

Sale of Plant.—The St. Pancras Borough Council invite offers for 
engines and dynsmoe. Particulars appear in another column. 

Leigh. —The Town Council have adopted a report of the Electricity 
Oommittee recommending extensions estimated to cost £16,000. 

Baboock and Wiloox. — The directors have declared interim 
dividends of 1s, 71d. each on the ordinary and preference shares. 

Luton.—The Oouncil have sealed an agr:cment with the Midland 
Railway as to carrying the electric cable unde) neath their bridges, 

Southampton.— Sanction has bien received to the borrowing of 
£2,000 to meet prospective expenditure on electric lighting mains and 
services. 

Irthlingborough.—Mr. Harvey, of Richmond, intends to apply 
a роне to supply electricity to Rushden, Higham, and [rthling. 

rough, 
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Dalkeith.—The Town Council have signed an agreement with 
Messrs. C:ompton and Со. in regard to the lighting of the streets by 
electricity. 

Lynn.— Sanction has now been received to a further loan of £2.756 
for electricity purposes, making a total of only £78 less than the Council 
at first applied for. 

Removal. — Messrs. F A. Glover and Oo., Limited, Gairick.street, 
W II., will on Sept 24 move into larger premises at Vine- street, E. C. 
(off Rose bery- a venue). 

Brighton Telephones — The manager is ordering from the Inter- 
national Electric Company а new switchboard and batteries at the cost 
of their est; mate of £55. 


-Portpatrick.—Au electric lighting installation for the streets in 
and the roads around the town was officielly opened last week by 
Lady Augusta Orr Ewing of Dunepey. 

Drighlington.—The Yorkshire Electric Power Company are about 
to lay cables, junction boxes, eto., on the Leeds and Whitehall road 
from Birkenehaw boundary to Farnloy. 


Direct Spanish Telegraph Co.—The directors have decided to 
pay an interim dividend at the rate of 4 per cent. on the ordinary 
shares for the half. year ended June 3), 1904. 

Caloutta Electric Supply Co.—The directors have decided to 
declare an interim dividend on the paid-up share capital of the com- 
pany at the rate of 6 per cent. per annum for the half-year ended 
June 50 last, payable on Nov. 15 next. 


Ageney.—The London Electric Wire Company, Limited, Auchor 
Works, Playhouse-yard, Golden.lane, London, E. O., have appointed 
Mr. David Alexander, A. M. I. E. E., 45, Mains street, Waterloo-street, 
Glasgow, as their representative for Scotland. 


Norwich. — The Executive Committee have accepted the offer of the 
Electricity Committee to light Prince of Wales's- road, from Thorpe 
Station to Bank Plain, with 12 arc lamps, at £16 per annum each for 
eight lamps lighted all night, and £12 per annum each for four lampe 
lighted up to midnight. | 

Hove Electric Lighting Co.—The directors have decided to 
declare an interim dividend on the paid-up share capital of the com- 
pany at the rate of 34 per cent. for the six months ended June 30 last. 

he dividend, which is the same as at this period last year, will, as 
usual, be paid on Oct. 15 next. 

Abyssinian Telephones.—It is reported that nearly 800 miles of 
wire have been put up in Abyssinia, and 1,000 miles more are р!зпоеі. 
There are many difficulties in the way, for while white ants completely 
detroy wooden poles in the ground, iron poles are stolen by the natives, 
who want them to make toois of. 

London Gasette.— Edward Thomas Peirson, 17, Hertford.street, 
Coventry. has been released from trusteeship in the estate of William 
Henry Hooley and John William Talbot (carrying on business as 
Hooley, Talbot, and Co.), electrical engineers and contractors, residiog 
and carrying on business at Regent-street, Ragby, Warwick. 


Caloutta.— The Government of India ha ve sanctioned the expendi- 
ture of Rs. 50,000 on the purchase of electric transporters for use at 
Shalimar. The Municipality of Darjeeling have been granted a license, 
under the Indian Electricity Act of 1903, to supply electricity within 
certain specified areas in the town and neighbourhood of Darjeeling. 


Stratton’s Patent Four-Way Hydraulic Valve. — The sole 
licensees and makers of this gear, Messrs. David Bridge and Co., 
Castleton, Manchester, have just published an interesting pamphlet 
fully describing these valves, und we believe that а copy of the same 
E be tent to any of our readers who care to apply to Мен. Bridge 
or it. 

New Cable.—The French Government have decided to cross the 
Great Sahara from South Algeria to the West Coast by an electric 
cable, which is to be laid from In-Salah, via Tidekalt and Tageneut, 
to Timbuctoo. The distance is about 620 miles, and the estimated 
5005 e to £60,000. The work is to be completed in about 
12 months. | 


Harwich.—The proposed electric lighting of the borough is the 
subject of a report which will be discussed at the next Oouncil meeting. 
It is suggested that the three-wire low-pressure system should be 
adopted, and that current be supplied at 6d. per unit. A refuse 
destructor is proposed at a cost of £3,000, while the total expenditure 
is put at £21,012. 

New Barnet —The District Council propose to enter into an agree- 
ment with the National Electric Construction Oompany for an electric 
lighting scheme estimated at £16,375, and having regard to the compara- 
tively large sum proposed to be expended for the purpose, they have 
agreed that the ratepayers should be offered an opportunity of express- 
ing their opinion on the proposed scheme. 


Walsall.—The following figures are available for Aug. 51: Total 
number of consumers supplied, 360; total units generated at the 
station during the past month, 117,994 ; total output from the main 
generators, 114,391 units; total units from the transformers, 88,878 
(estimated); total units registered, 88,699. The machinery was run 
for 708 hours, and the wages paid amounted to £124. 


Sleaford.—The Electric Lighting Committee reported at the last 
Urban District Council meeting that they should not have to make 
any call upon the rates for the present half-year. They had decided to 
erect а new workshop, and were going to ask for tenders. Up to 
the end of the last half-year the receipts from private lighting had 
been £316, and the gross profit on the working of the scheme had 
been £205. 

Swansea.—The electrica] engineer's report for September stated that 
there were 555 consumera on the books. Mr. Prussman hoped to have 
& limited electric light supply for Morriston ready by the end of 
September. The work on the are lighting of St. Helens road is now 


completed. There was an increase of 37,120, or 21 per cent., in the 
units sold during the quarter ending June last аз compared with the 
corresponding period of last year. , 


Ageney.—Messrs. Cecil Hodges and Co., Balfour House, Finsbury- 
pavement. E.C., have appointed Messrs. W. G. Morrison and Co., of 
59, St. Vincent-street, Glasgow, as their sole agents for Scotland, Mr. 
James Gray, of Glasgow, having ceased to represent the firm for that 
district. A new catalogue fully illustratiog and describing various 
types of instruments, switches, etc., has been prepared, and will be 
posted to any of our readera sending a trade card to Messrs, Hodges. 


Stock Exchange.—The Stock Exchange Committee have appointed 
Wednesday, i3ept. 28, а special settling day in London Electric Supply 
Corporation, Limited, further issue of 10,000 6 per cent. preference 
shares of £5 each, fully psid—Nos. 50.001 to 60 000—and Uusited 
River Plate Telephone Oompany, Limited, farther isene of 12,000 
ordinary shares of £5 each, fully and partly paid—Nos. 58,001 to 
70,000—and have ordered the first-mentioned securities to be quoted 
in the official list. 


Stoke Newington.—On the agenda for this week's Council meeting 
we note: To consider the following business (adjourned from July 19, 
1900)—viz.: (a) report of the Electric Lighting Committee on an 
electric lighting scheme for thie borough, and submitting ап agreement 
with the North Metropolitan Electric Power Supply Company for 
adoption and sealing by the Council ; (5) the appointment of a Stand- 
ing Electric Lighting Company for the remainder of the current year, 
consisting of 11 members." 


Hull Telephones. —The formal cpening of the exchange in Trippet 
will take place soon. Up to the present 1,600 subscribers have been 
obtained out of the 2,000 which the Council guaranteed; 100 of these 
have already been connected, and the iuteroommunication is working 
with perfectly satisfactory results. The first cable was only laid in 
January, and to-day cables have been laid for 2,000 subsoribers. Wires 
have also been laid to Kirkells, and another line goes from Springhead 
to Aulaby and Hessle, where an exchange will be open in the course of 
& week or two. 


Saltney.—The Flintshire Oouncil at their last meeting discussed 
the following communication from the Saltney Parish Council: The 
Council have adopted the Lighting Act. The question of electricity 
seems to be the favoured system. Before asking for estimates I am 
instructed to ask your Council whether any objection would be takeu 
to overhead wires in place of underground. Part of the area would be 
on your main road from Shotton Church to the Bridge Inn at Sandy- 
croft, and from cross roads at Queen's Ferry to Hawarden Castle 
Hotel. The rest on District Council roads. The overhead system 
would be much the cheapest.” It was decided to inform the Parish 
Council that the County Council approve and recommend the under- 
ground system. 


Saffron Walden.—The Corporation have entered into an agree- 
ment with Mesirs. Foote and Milne for installing electric light- 
ing, and an enquiry has been held into an application for sanction 
to borrow £9,950 for the purpose. It is proposed to use the 
boilers connected with the electric lighting for working the 
pumping machinery. The cost of the day shift will fall upon the 
waterworks on account of the use of the boilera, and the electric 
lighting undertaking will provide the coal. During the past 
10 years the amount of cos] consumed rid 1,000 gallons of water 
pumped was 124lb. The water undertaking propose to pay the 
electric lighting undertaking at that rats for the coal on the average 
price for the year. 


Birmingham.—The work of excavations and laying the foundations 
for the new generating station on the site of the old general hospital 
is proceeding apace. The building of the station will soon be begun. 
The estimated cost of equipping the station to the full ultimate 
capacity of 22,000 kw. is £380,000, while the estimated cost of the 
uecessary building is £130,000. For the present, however, the Elec- 
trio Supply Committee believe that the needs of the department will 
be met by the equipment of the station to a capacity of 8,500 kw., at 
a total cost of £260,620. The buildings, upon which a start will 
shortly be made, will include an engine-house 275ft. long by 100ft. 
wide and 65ft. high. The boiler-house will be of similar dimensions, 
and there will also be a small pumping station, workshop, and engi- 
neers’ stores and offices. Five new sub-stations will ultimately be 
necessary, and the existing station at Parker-street will require 
alterations, 

Mexborough.—A petition by private consumers is before a com- 
mittee. It is reallv a protest against the Oouncil supplying current to 
the Great Central Railway Company at 2d. per unit. The petitioners 
asked for a reduction from 5d. to 4d. per unit, and contended that if 
the Council could sfford to put down larger engines, and otherwise 
incur extra expenses to meet (һе requirements of their large customer 
(the Great Oentral Railway Oompany), they could well afford to grant 
the request. It was further pointed out that many of the smaller 
consumers were induced to use the current on the statements made in 
handbills, issued by the Council. that at 5d. рег unit it wae equally 
cheap or cheaper than gas at Js. Id., which by practice they had found 
incorrect, experience having taught them that electric light worked out 
at about double the cost of gas. Tue balance-sheet of the electric under- 
taking showed in revenue account that the sale of electric current had 
increased from £565 in 1903 to £995. Public lighting in 1903 cost 
£645, while thie year £903 had been paid. There was a loss of about 
£340, as against a deficit of £179 the previous year, notwithstanding 
that a sum of £550 received by the committee as damages from con- 
tractors for late arrival of machinery was included io the net revenue 
account, bringing a deficit of about £720 down to £170. No allow- 
ance had been made for renewals or depreciation, but during the year 
£569 had been repaid of borrowed capital, and £566 interest on mort- 
gage debt, the most satisfactory aspect of the report, 
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Machine Drawing.—Mosesrs. P. 8. King and Son, Orchard House, 
Westminster, have issued at 2s. 6d. а large collection of plates, which 
are fully described in the text, and which will be welcomed by many 
evening students who are unable to attend more than on» evening 
olass & week, and who will find the volume extremely useful for 
obtaining a practical knowledge of machine drawing. It will at the 
same time assist them in the study of elementary calculations con- 
neoted with separate machines. 

Walten.— The difficulty arising out of the injunction obtained by 
the Weybridge Urban District Council, restraining the Urban Electric 
Supply Company from supplying current from their works in that 
p has been removed. mundson's Electricity Corporation, 

imited, propoee to utilise the site of the old brewery for the sub- 
station in Walton, and to instal for temporary use & pair of portable 
boilers and an engine set, an apparatus to soften (if not altogether do 
away with) the noise from the exhaust of the engine, etc., so as to 
supply current during the coming winter, 

Bristol.—Àn enquiry bas been held into the application of the City 
Council for poner to burrow £126,500 for the purposes of the electric 
lighting. Mr. Faraday Prootor, chief electrical engineer, produced 
the plans, und explained the amount expended (£601,893) and the 
amount borrowed from 1902 up to date (£574,080). Part of the rew 
loan was required for the extension of the mains. They had already 
put in hand some of the work which was rex ssary consequent on the 
fire at the Temple Back station at Christmas last. It was proposed to 
replace the destroyed switchbosrds hy fireproof switohrooms. The 
plans had all been passed by Colonel Yabb‘com’s depirtment. 


Hammersmith.—The Electricity Oommittee's last report states 
that the premises of 40 additional consumers, representing a maximum 
of 1,083 8-c. p. lamps, have been connected to the maius ; that 18 con- 
sumers have disconnected ; and that the present number of con- 
sumers taking current from the mains is 1,500. The builders of tho 
London Bishopric Estate, Uxbridge-road, propose wiring the whole of 
the houses to be erected upon this estate, provided mains are laid and 
a supply of electricity given at a satisfactory rate. The estimated total 
cost of 2085 the mains V feeder from Boscombe- 
road) is . be. 6d., but as it will be some years before all the houses 
are ereoted, а portion of the mains to the value of £100 will be laid at 
the present time. 

Robertson Electric Lamps’ Fire Brigade. —The competition for 
the championship of the private fire brigades of the United Kingdom 
was held at the Orystal Palace on Saturday last. The teams consisted 
of five men from each brigade, who had to don hats, coats, and belte, 
and then run out five 50ft. lengths of hose coiled up, turn on the 
water, and strike two targets which were pleced about 200ft. away. 
The Robertson Lamp brigade tied for first place, doing the drill in 
70$ seconds, whilst other teams ranged from 76 ШЕ 98 seconds. Ia 
all 18 brigades took part in the competition, Manchester, Leicester, 
and other parts of the country being represented, so that the members 
of the Roberteon brigade may congratulate themselves on the smart- 
ness of their performance. 

Accident.—An inquest was held on Tuesday at the Dean and 
Obapter Colliery Offices, Ferryhill, into the circumstances conneoted 
with the death of Thomas Lee, who was killed while employed as 
onsetter at Messrs. Bolckow, Vaughan, and Co.’s Dean Bank Colliery 
Terryhill. In the evidence it was stated that deceased received a severe 
stock while catching hold of a naked wrapper wire, which was 
about біп, from an electric cable carrying 220 volts in a very damp 
atmosphere. The jury returned a verdict that deceased was accidentally 
killed by coming in contact with an electric cable whilst using the 
wrapper rope, and added the following rider: That they were of the 
opinion that cable, wrapper, aud other ropes should be kept sufficiently 
apart from danger, or some other means of complete insulation should 
be adopted.” 

Cardiff.—At a meeting of the Electric Lighting Committee on 
Tuesday, Mr. Arthur Ellis, electrical engineer, submitted a ststement 
with regard to electric lighting for the year ended March 31, 1904, show- 
ing that the sum of £11,518 9s. was borrowed from the rates for the 
purpoee of ing on the undertaking and of this amount, up to the 
end of March, 1903, 26, 599. 1s. 51. had been repaid. For the year 
ended March, 1904, a further sum of £2,900. 16s. 11d. was placed to 
the credit of the rates, which left a balance of £1,818. 118. 7d. due. 
The Electricity Committi e have decided to contribate 23 000 out of 
the profits of the current year, leaving a balance of £1,200 above the 
amount borrowed. In addition, there is a reserve fand to their c-edit 
of £2,232, which, if they realised the profit which they had estimated 
at the end of the year, would be increased to £4,415. 11s. 7d. All 
temporary loan charges were paid off up to dats. 

St. Pancras. — The estimated requirements for purpcses of the 
electricity undertaking for the six months ending March 31, 1905, are as 
follows: engine-room supplies—oil, waste, water, toole, packing, etc., 
£550; materials, etc., for repairs and upkeep of buildings, engines, 
boilers, dynamos, and access ries, £1,000 ; meters and indicators for 
recording the supply, etc., to consumers’ premises, £300; house- 
service switches, £160; joint-boxes, connectors, eto., for connecting 
service lines with mains, £100 ; cables for service lines, eto., £140 ; 
general stores, tools, eto., £100 ; wood casing and capping, creosoted 
boards, etc., £50; repairs to meters, switches, public ара eto., 
£100; repairs to maine, £606—total, £35,080. The above require- 
mente do not include coal, which is supplied under contract, nor 
csbles and materials required for extensions of supply mains, arc light- 
ing, etc., which the Council may authorise to carried out, and 
which would be the subject for a supplementary estimate. 


Motor Exhibition.—The Society of Motor Manufacturers ап4 Traders 
propose to hold a motor exhibition at Olympia in February next The 
sc ciety have concluded a contract with the proprietors of Olympia 
whereby the building will be altered and properly fitted up for exhibi- 
tion purposes, including the wiring for lighting the premiees by elec- 


tricity. It is estimated that the lighting will involve the use of 
between 10,000 and 20,000 8-c.p. lamps, and the society are prepared 
to pay at the rate of 4d. per unit for the supply of electricity, and to 
guarantee a minimum payment of £500 at the first exhibition, which 
will be held from Feb 10 to 18 next. The sooiety are endeavou'ing 
to arrange for a series of exbibitions to be held at Olympia extending 
over а number of years, and as the building will be fitted up for the 
purpose, it ie ; robable that other exhibitions will also be held there at 
which a considerable smount of electric current would be required. 
The Hammersmith electricity department will, su! ject to an agreement 
being entered into by the society. lay a special main at a cost of £1,898 
to give the ri quired supply to Olympia. 


Western Australia —The agreement made by the Mayors of Free- 
mantle and East Freemantle, on behalf of the respective municipalities 
end Messrs. Noyes Bros., of Sydney, for the carrying out of the oon- 
struction works in connection with the Freemantle electric lighting 
and tramway scheme, was signed on June 11 The agreement provides 
that all plant and material shall be ordered by the Tramway Board 
through Messrs. Noyes Bros.; that within 18 months of the date on 
which they sre authorised to order the firet portion of the material 
Messrs, Noyes Bros. shall have the undertakings, rolling-stock, and 
11406 complete and in full working order, unless delayed by striker, 
etc. They must at their own cost instruct and organise the operating 
staff, enginemen, motormen, conductors, and linemen before handing 
the works over. If the cost of the undertakings should exceed 
£84,000, Messrs. Noyes Bros. are to pay the amount of the excees to 
the Trsmwsy Board. The firm is to receive а commission of 10 per 
cent. upon the amount actually expended in the construction of the 
undertaking, but the total sum on which commission shall be payable, 
exclusive of cost of extra work, shall not ex:eed 276, 400.— V. 5 W. 
Railway Budget. 

Holyhead.—The Urban District Conucil's electricity and dest.u^tor 
works were opened on Friday last by Lord Stanley «f Alderley. Mr. 
Б bert Roberts, chairman of the District Council, presided over а large 
audience at the town hall. Mr. James Lansbury, chairman of the 
Electricity Oon. mittee, gave а history of the works. Other speakers 
were Мт. W. D. Jones, one of the pioneers of the movement for the 
establishment of the works, and Mesere. J. T. Griffiths snd J. James. 
The scheme has involved an expenditu ө of £16,000, including a two- 
cell Meldrum refuse destructor, with a complete plant and mains for 
generating and distributing current on the three-wire system. The 
Oouncil were fortunate in acquiring a substantially built steam mill 
for the works, situate in tbe King’s-road, and the building bas proved 
to be eminently suited for its present purpose, with ample room for 
extensions, The whole of the street-lighting, which was formerly by 
means of gas and oil, is now to be effected by electricity, and includes 
10 arc мор, with about 240 incandescent lamp stard srils, the old gas 
standards having been adapted for the latter. The present contracts 
poe for 100 consumers, 60 being already ocnueoted. Mr. Price F. 

hite, of Bangor, is the consulting engineer for the scheme, and Mr. 
Philip Williams acted as cierk of works and resident engineer. The 
contract for the plant, meins, street-lighting, etc., was entrusted 
to the National Electric Oon-truction Company, Limited, of 34, 
Victoria-stree, S. W. Mesers. M. ldrum Bros., of Timperley, supplied 
the destructor plant and Babcock boilers, while the А phons Oustodis 
Ch mn: y Construction Company. Limited, erected the « himney shaft. 
Alter the proceedings at the town hall, а suhevip.ion bapnqu-t took 
place at the North-Western Hel, at which the chairman of the 
Oounci] presided, supported by [га St niey of Alderley Mr. Ellis 
Jones-Grifiths M. P., Captain Birr, R N., Mr. W. B. Oownie 
(manager, National КІеспіс С nstraction Company, Limited), Mr. 
Price F. White, Mr. Moreton Pri-hard, Mr. John Meldrum, etc., with 
all the members and officials of the District Council, Mr. Lansbury, 
chairman of the committee, in responding to the toast of the evening, 
** Success to the Electricity Undertsking,” expressed his t atisfaetion 
with the way in which all concerned with the undertaking—consulting 
engineer, contractors, and clerk of works - had oarrie1 out their respec- 
tive work, and prophesied its early success. Mr. W. B. Cownie, on 
behalf of the National Electric Construction Company, afterwards 
presented the two chairmen with silver bowls as mement «s of the 
occasion. The consulting engineer and resident engineer were also the 
recipients of mementoes from Messrs. Meldrum Bros. The town 
generally was en Fete at night, end if enthusiasm goes for avything, 
the new undertaking ought t» prove а great su ‘cess. 


Refase Destructors.—An interesting article appeared in the 
Liverpool Courier a few days ago on this subject, aud it is of «special 
value as it relates to the experience of the Liverpool Oorporation, 
whose destructor of 250 tons per day capacity is probably the largest 
in use in the United Kingdom. Our contemporary says the system of 
deetroying refuse by cremation obtains in about 180 towns, in 63 of 
which the destructo:s are combined with electricity works, whilst in 
40 towns they sre operated in conjunction with sewage works, At 
Nottingham and Leicester destructors have recently been built on the 
Liverpool pattern to supply power for electric traction, and Wolver- 
hampton and Preston are about to erect destructors for power pur- 
рое Liverpool was one of the first to see the possibilities of the 

estructor in the matter of supplying electric current, and at 
various refuse centres in the city steam is generated on the 
high temperature system to furnish electric power for the trams. 
The utilisation of the destructor for this purpose was first attempted 
for operating the electric tramlines along Smithdown-road. Some 
little difficulty was experienced in obtaining tbe requisite power, which 
was then solely supplied from the generating station in Cleveland. 
square, An arrangement was, therc'ore, made to obtain a supply of 
electricity from the Smithdown-road destructor works for working the 
outlying length of line, and this entirely met the difficulty. Following 
upon this the system was extended tothree of the other works mentioned, 
to which has since been added the Garston destructor ; so that at the 
present time fivé out of the six works are actually engaged in providing 
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steam for electricity purposes. As regards the Rathbone-road destructor, 
there is as yet no electrical generation, The chief interest would now 
appear to centre in the Laverock-bank destructor, Here the Оогрога- 
tion have brought to bear all the experience they have gained in the 
past from the utilisation of steam generated from the burning of the 
refuse, with the result that a design of the very latest principle was 
adopted, and an eight-cel] destructor constructed. This installa- 
tion is now in full work, the result being that about 60 units of elec. 
tricity sre being delivered for every ton of refuse sent to the depót. 
It will therefore, be seen that the Laverock-bank destructor is 
the most important of the installations, as well as the most modern. 
It should be specially noted that, with one exception, no ooal is 
used at any of the destructors except on a Monday morning to 
start the firing up. To see what amount of power these deetructors 
are capable of giving, the case of Oobb’s Quarry farnishes a capital 
illustration. This branch has been in existence for about four years. 
une 1902 the total number of units of electricity sent out from 
this place for electric traction and electric lighting was close upon one 
million апа a quarter, whilst the sum paid by the Electric Lighting 
and Power Committee to the Health Oommittee for the stesm to gene- 
rate thie electricity amounted to nearly £1,700. This represents a 
value in electricity of about 113d. per ton for every ton of refuse sent 
to this destructor during that year, which is a very considerable con. 
tribution towards the total working and maintenance of the destructor. 
The figures relating to the other destructors are not available, but it 
can be safely asserted that when the works are fully equipped for this 
purpose the sums paid by the Electric Power Committee for the steam 
will increase. As regards the output from five destructors for tbe 
current year, it is calculated, and given as a fair assumption, that the 
total number of units of electricity will amount to about 44 millions, 
or equal to about 25 per cent. of the whole of the electric current 
generated by the Liverpool Corporation for tramway purposes, so that 
their utility in this respect is beyond doubt. If they were not put to 
this purpose, it would certainly mean the putting down of additional 
lant at the various electricity generating stations. The municipality of 
iverpool паеш shows its enterprising spirit und its desire to be in the 
front of other large corporations in all matters which tend to the 
advancement and the improvement of the city as a whole. It is 
leasing to note that the continuous efforts of the Health Committee 
or some years past are producing results which are enabling objection- 
able town's refuse to be dealt with so promptly by fire that the 
materials collected daily from ashpits are disposed of within 24 hours, 
while the amounts paid to the Health Oommittee by the Electric 
Power and Lighting Committee form a very important contribution 
5 шр the cost of the cleansing operations of a great city like 

verpoo , 


PROVISIONAL PATENTS, 1904. 


SEPT. 13. 
Au electromagnetic variable-speed gear for motorcars 
and other purposes. Arthur George Seaman, 22, Beaufort- 
| road, Kingston, Surrey. 
19611. Improvements in con apparatus 
motors. John Klinkenberg, 121, West 
Glasgow. (Complete specification. ) 
An improved terminal for electrical conductors. 
Alexander Duncan, 132, Stoke Newington-road, London. 
Improvements in or relating to elootrolytic electricity 
meters. The Bastian Meter Oompany, Limited, Charles 
Orme Bastian, and Charles Henberow Churchill, Birkbeck 
Bank - chambers, Southampton - buildings, Chancery - lane, 
London. | 
19647. Improvements in chains for pendant electric light 
fittings. Frederick Charles Smith and Frank Herbert Davis, 
128, Oolemore-row, Birmingham. 
19651, Improvements in electric railways and tramways. James 
Clarke, 5, Hatton-garden, Holborn-circus London. 
19665. Improvements in automatic transmitters for electric 
firealarm or othor signals. Harold Hawthorn, 40, 
Chancery-lane, London. 


SEPT. 15, 

19685. Improvements in and connected with trolley poles of 
electric tramoars. James Schofield, 4, Oorporation-street, 
Manchester. 

19748. Improvements in or relating to apparatus for supply - 
ing alternating electric current. Arthur Francis Berry, 
46, Lincoln's-inn-fields, London. | 

19749. Improvements in or relating to apparatus for use in 
the distribution of alternating electric current. Arthur 
Francis Berry, 46, Lincoln's-inn- fields, London. 

19768. Improvements in and connected with points for electric 
tramways and light railways on the conduit system. 
Richard Ames, 82, Mark-lane, London. 


Верт. 14. 

190822. Improvements relating to resistances for 
electric collector motors. Marius Latour, 7, Southampton- 
buildings, Ohanoery-lane, London. (Date applied for under 
Patents Aot, 1901, Sept. 16, 1903, being date of application 
in France.) (Complete specification.) 

19893. Improved means of protecting “live” rails on electric 
railways. John Joseph Hodgson, 56, Ludgate-hill, London. 

19895. Improvements in magnetic inductors, Franklin Wise 
Howorth, 46, Lincoln’s-inn-fields, London, (Adolf Hommel, 
Switzerland. ) 


19600. 
for electric 
George-street, 
19612. 


19046. 


19886. Improvements in electric railway 


19888, Improvements in sign 


19889. Improvements in and 


19898. 


19888. Improvements in or copnected with arc lamps. William 
James Davy, 40, Ohancery-lane, London. 
SEPT. 15. 
19838. A means by which the points of an electrical railway 
or саг lino may bo operated from an approaching car. 
Thomas Miller, 15, Partick-hill-road, Glasgow. 


19848. Improvements in electric conduit systems. Alexander 


Gibson Hyslop, 37, West Nile-street, Glasgow. 


19888. Improvements in electric igniters, Ernst Eisemann, 


6, Lord-atreet, Liverpool. (Oomplete specification. ) 


19685. Improvements in and relating to electric controllers. The 


British Thomson-Houston Company, Limited, 85, Oaunon- 
сее oo (The General Electric Company, United 
tates. 
systems employing 
sectional conductors. The British Thomson - Houston 
Company, Limited, 83, Cannon-street, London. (The General 
Electric Oompany, United States.) ' 


19887. Improvements in and relating to safety devices for 


electric s systems. The British Thomson- 
Houston Company, Limited, 83. Cannon-straet, London. 
(The General Electric Oompany, United States.) 


alling systems. The British 
Thomson-Houston Company, Limited, 85, Oannon.street, 
London. (The General Electric Company, United States.) 
to electromagnetic 
mechanism. The British Thomson-Houston Company, 
Limited, 83, Cannon.street, London. (The General Electric 
Oompany, United States.) 


19890. Improvements in and relating to systems of signalling. 


The British Thomson-Houston Oompany, 
Cannon-street, London. 
United States. ) 


Limited, 83, 
(The General Electric Oompany, 


19891. Improvements in protective devices for signal 


systems. 
The British Thomson- Houston ees 4 Limited, 88, 
Oannon-street, London. (The General Electric Company, 
United States.) 
ents in primary batteries,  Harriette Elizibeth 
Blackburn, 27, Ranelagh-gardens, Barnes, Surrey. 


18917. Improvements relating to push-buttons and the like 


for electric bells and similar services. Edgar Goodwin 
Harcourt, 18, Southampton-buildings, Ohancery-lane, London. 


19993. Improvements in electromagnets having polarised 


armatures for use in apparatus operated by roversals 
of electric current. Adolf Hommei, 46, Lincoln’s-inn- 
fields, London. (Date арр for under Patents Act, 1901, . 
Deo. 21, 1903, being date of application in Switzerland. 
(Oomplete specification.) 
SEPT. 16, 

19958. Improvements in third-rail systems of electric traction. 

tiende Everett Clark, 3, Brown-street, Market-street, 
anchester. 


19961. Improvements in electrically or mechanically controlled 
driving gear. Henry Vincent James, 3, Brown-street, 
Market-street, Manchester. 

19976. Improvements in systems for the electrical propulsion 
of vehicles, Wiliam R. Everett and Edwin J. Newton, 
7, Southampton-buildings, Ohancery-lane, London. 

19979. Improvements in magnetic wheels, William R. Everett 
and Edwin J. Newton, 7, Southampton-buildings, Chancery- 
lane, London. 

19993. Improvements in shunts for eleotrical instruments of 
the moving-ooil type.  Evershed and Vignoles, Limited, 
and Ernest Blacker Vignoles, 1, Queen Victoria-street, 
London. 

19997. Improvements in or relating to apparatus for regulat- 
ing the voltage of electrical circuits. Harve Reed 
Stuart, the Westinghouse Patent Bureau, Westioghouse- 
building, Norfolk-street, Strand, London. (Date applied for 
under Patents Act, 1901, Sept. 26, 1903, being date of appli- 
cation in United States.) (Complete specification.) 

19998. Improvements in ocurrent-collecting devices for electric 
generators and motors. Karl Fredrik Elers, the Westing- 
house Patent Bureau, Westinghouse-building, Norfolk-street, 
Strand, London. (Date applied for under Patents Act, 1901, 
Sept. 26, 1903, being date of application in United States.) 
(Complete specification. ) 

19999. Improvements in electrical transformers. Charles le 
Geyt Fortescue, the Westinghouse Patent Bureau, Westing- 
house-building, Norfolk-street Strand, London. (Date 
applied for under Patents Act, 1901, Sept. 30, 1903, being 
date of application in United States. (Complete specifica- 
tion.) 

20000. Improvements in or relating to сойз for electrical 
apparatus. Charles le Geyt Fortescue, the Westinghouse 
Patent Bureau, Westinghou-e - building, Norfolk - street 
Strand London. (Date applied for under Patents Act, 1901, 
Sept. 50, 1905, being date of application in United States.) 
(Complete specification.) 

20001. Improvements in systems of electrical distribution. 
Paul Martyn Lincoln, the Westinghouse Patent Bureau, 
Westinghouse - building, Norfolk - street, Strand, London. 
(Date applied for under Patents Aot, 1901, Sept. 30, 1903, 
being date of application in United States.) (Complete 
specification.) 


THE ELECTRICAL ENGINEER, SEPTEMBER 93, 1904. 467 


20063. Improved process and furnace for subjecting solid 
materials to the action of the electric aro, Kristian 
Birkeland and Samuel Eyde, 46, Lincoln’s-inn-fields, London. 
(Date applied for under Patents Act, 1901, Sept. 19, 1908, 
being date of application in Norway.) (Complete specification. ) 

20007. Improvements in supports for incandescent electric 
lamps. Adolphe Romain snd Jean d'Ayguesvives, 6, Lord- 
street, Liverpool. (Oomplete specification.) 

20009. Improvements in and relating to electric telegraphy. 
Alexander Muirhead, 325, High Holborn, London. 

90010. An improved holder for electric lamps. Oharles Clare 
Regnart and the Hunter Electric Oandle Lamp Company, 
Limited, 29, Anson-road, Oricklewood, London. 

20019. Improvements in electric arc lamps. William James 
Davy, 40, Chancery-lane, London. 

Sxrr. 17. 

20029. Effecting the electric propulsion of navigable vessels. 

° Benjamin Howarth Thwaite, 29, Great George - street, 
Westminster, London. 

20070. Improved magnetised board for teaçhing purposes. 
Joseph Bohy, 33, Cannon-street, London. (Complete speci- 
fication.) 

20099. Improvements in incandescent glow lamps. 
Frank Ashe, 9, Regent-street, London. 

20105. Improvements in electrical signalling apparatus for 
fire-calls and the like. Edward Lawley Pinching and 
Walter Henry Walton, Birkbeck Bank-chambers, South- 
ampton - buildings, Chancery - lane, London. (Oomplete 
specification. ) 


Habert 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Oct. 6, 1904. 


1903. 

19449. Apparatus for reducing or preventing the production 
of sparks at the collectors or commutators of 
dynamos, electric motors, and the like. Thury. 
1904.) applied for under International Convention, Oct. 16, 


19889. Electric fuses and the like. Baby. 

20072. Coin mechanism, especially applicable to 
and other meters. Du Bois. 

21294. Dynamo-electrio machines and electric motors. 
Artur Fagerlund and Allan Ernest Messer. 

$1551. Switches for use for electric lighting and power. 
Quaney and Kirwan. 

24030. Current-collecting devices for electric railway vehicles. 


electricity 
Erik 


Bhaw. 
24500. Electric braking British Thomson-Houston 
Oompany, Limited. (General Electric Company.) 
26772. Electric arc lighting. Carbone. 
1904. 


7649. Electric fuses. Lee. 

$216. Electric furnace for converting pig iron into steel, 
Gin. (Date applied for uoder International Convention, 
Jane, 4, 1903.) 

10430. Electric cables. Whalley and Bayles. 

13433. Process and apparatus for cleaning out electric 
accumulator batteries. Hicking. 

13779. Electrical distribution, particularly applicable for 
controlling electric motors. Dunn. (Date applied for 
under International Convention, June 18, 1903.) 

14590. Branch connections or couplings for electric cables. 
Everhart and Doesert. 

15441. Automatic firing apparatus for guns having electrical 
or electro-mechanioal ignition. Pechy and Res. 

15468. Vapour electric lamps, rectifiers, and the like. 
Weintraub. (Date applied for under International Conven- 
tion, July 11, 1905.) 

16768. Method and means for joining togethor the ends of 


telegraph wires and the lize. Schmidmer. 
17839. Electric switch. Heys. Meyrowitz Manufacturing 
Company.) 


17493. Transmitter for electric telegraphs.  Potiewski. 


COMPANIES' STOCK AND SHARE LIST. 


Name. EU Last price 
Commerelal : yo Industrial, — £ e 


r cent. Cum. Pref., Nos. 1-70,000 1 i-i 


Aron Frater Meter p.c. Cum. Pref. Shares, 1-125, 00 1 i- 
et, oo Cables, Ord., 1-100,000 .... 5 st xd 
gene per. pene b. Cum. Prot., ча ма ааш FF 6 — 555 
— 4) pe t. Mortgage Debentures .............. 100 .. 101-104 
British Thomaon-H Houston Co., 44 per cent 1st Mort. Deb. 100 — 
Elec. and Manut., 6 per cent. Pref., 
215,001-575,000 000 „„ 5 — 2-5 
sardi г oent, M Debenture соса wo D is ge 
Brush Engin ? Ordinary, Ов. 1 з ee 7 
— Non. Oum., 6 per cent. Pref. .................... "PR th 
— per cent. lst Debent ure Sto kk 100 .. 94.97 xd 
per cent. 204 Debenture Stock 6 „%% %%% оссе 100 deb 70-75 


Amount Last 
£ 
Oallender's Cable, Debentures .......................... w = 105 
—— ary 6 66 6% % % % % % % % „ % „6 „„ 66 666 „6 „6„ 6 6 % % % eee eee 27 E bd 
— (b per cont. Pref, ............................-... б „ 
Orom Оо, T 5 . U2 
— § cont. Debent uren. 10 . 9095 
Bilson s Bwan United, “A” Shares, 1-99,261 .......... 5 2 {3 
д” Shares, 01-017, 139 0 0 9 % 6 „„ 5 еэ Ы 
— — per cont. Dobent ure. 100 — 79.85 
= 4 per cent. Deb. Stock, Roe. . 100 — 778 
Nectrio on, Limited, Nos. 1 to 112,100 ........ 2 „ 1-14 
7 per cent. Cum e Prol. reer ree rr or зз 2 . 8-24 
4 per cent. Perp. 1st Mort. 3 100 .. 96-99 
Ferranti Limited, 5 per об. lat Mort. Deb. Stock, Een. 100 .. 
General рее D cee Oum. Pref... 10 d. 
cent. lst Mort. Deb. Btock ................ . 100 „ 95 
W. T. ы pes seat Proferen Works, — (uw d Vu 105344 xd 
—P s per cent. 2 6 6 6 „0 TTE sooo § е» ni 
— ĵi per cent. Debent ure. 100 . 107-111 
India Rubber, Gutta Percha, un and Telegraph Works ...... 10 . 184-1834 
4 рег Cent. Debentureeoes . 100 — 1001 
Parker, Thos., Timited. Ot S ( 10 . 10-104 
Telegraph Construction and бепапсе................ 18 „ 54-57 
6 per cent. Bonds оо as оз as ^5 оо G6 сю ео as as оо ено ено ено 100 кж 101-104 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary. 10 — 10124 
I per cent, Cum. Pr 501-15,000 ............ 10 104 
6 percent. Cum. Second Pref., 15 001-22,500 . 10 . 104-11 
44 per cent. Debenture Stock. Red. ............ .10 — 105. 
Bromley (Kent) Electric t Ауе Рожег Со. .......... 5 .. 6 
—PáA— inn 4 per cent. lst De nture Stosk, Red. 100 - 10 -104 
Brompton and K. „Ordinary .. 6 — 103-1) 
—— 7 Cont. Preference ........................ б w 104-1 
Oaloutta Eleotric OO Ordinary, Nos. 1-40, 000 6 = a 
— Nos. 90,001-90),000 .............................. EM 7% 
Cambridge а. 0.00 С ‚ £10 Ord. . 8 „ 197110 
Oentral Electric Py 4 рег cent. Guar Deb. Stock 100 — 107-11 
Charing Croes and ad, № КРЕ ÀÁÁ 5 = 8-8 
— —— 70.001-80,000.................................... 6 .. "7 
— ^ or cent. Cum. Pref ern „% %% „„ „ „„ „%% „„ „ „ „ оа о 140, 000 2 ee 
E pea gr RE cedes ^ „ ER EN 15 Ke 
pet cent. nture v. = 
Chelsea Electricity Supply .............................. 5. > -7 xd 
— GY cont. Debentures ........................ 100 . 100-109 
ty of London, Отдівагу............................--.. 10 . 10101 
— 6 per cent. Cumulative Pref. ..................-. 10 . 14 
— § рег cent. Debenture Stock = 170-125 
—— 44 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) = 102-105 
County of Electric Supply, Ordinary ............ = 8-9 
—— per cent. Cum. Prof, .......................... = 2114-18 
— — & per cent. Dehentures Prov. Certe. All pd. Rd. 100 „ 101-104 
— 44 per cent. 2nd Debentures Prov. Certs......... 1 .. 10-108 
Bdmundsons’ Electricity ,1-50,000.. 6 „ 66 
—— 6 per cen үле C ө аә е б „ A 
TEER Y p t. First Mort. Deb..................... 100 . 105-1 
Bleotrio Lt. & Tractn. Oo. of Aust., Ld., 6 p. a. Om. Pl., 1-30,000 6 2.85 
5 per cent. Debenture Stock, Red. .............. 100 .. 
Folkestone Eleotric 8u Ltd., Nos. 1-10, 000 M 6 » 89760 
per cept. Deb. Stock, Вей............... 100 1 
Havana Electricity, Limited, 1-15, 5.000 a suem 10 жэ 94-104 
Hove Blectric Lighting, Limt ited, Ord.. i- 15.000 8 — NW 
Isle of Wight Elec. Lt. and Pwr., Ld., 44 p.c. Db. Stk. Bed. 100 — 101 


Kalgoorlie Electric Power 0000 ' Lighting, Limited, 6 per 


ЕСА ошо Pref., 1-150,000 %nũe᷑ e n eve ore eos бп 
Ken icon d a 4 Notting Hill, 4 per жа Ж 
e r^ and No per 
тшш: and Dist. Eloa. I Light d Traction, Pref. 10 — 19740 
Kidderminster t. Elec. ting an ; А -æ 
London Mecono: Gh 959» 9 uw жа 
nos си lee моца Depentere Brook, веб по - 9885 
Metropolitan Ordinary .............. eee cene яе в» 10 . 16-1 
per cent. Mortgage Debenture Stock .... 100 „_ 110-11 
per cent. Cum. Pref. ........................ 5 .. 58-58 
3s per cent. M. neo Red. . . 100 .. 9 
Midland Electric Power Dis., Ld., 44 p c. "Ist Mort. Deb. dar МА 95-96 
Nowcastle- E св Туна Electric Supply, " = 10 
Notting Hill Electric mU —M—— OPERAR 10 144. 
— — 4 per cent . Firs iat. Debs Nos. 1-600 (Reg.) .. 100 1034 
Oxford N » 1-96 ana 4. 14, 3510 á 69-63 ха 
Royal Ele cent. Debenture of Md i ij ооооеоо „ 6. e Fini 100 ео 97-1 
per cen 
smithfeld Markets Шен Suppiy, Lib, ord, i. böb.- 8 I 924 
lh cent. Debenture о зарру ІА F std 
„Ordinary - i 
South Metropolitan Electric Light and Power Co., ‘Ord... 1 .. 3-1 
—— 7 per cent. Cum, Pref. .......................... ^35 14-14 
—— — 45 per cent. lst Mort. Deb. .................... 100 .. 105-09 
di. Jame Ap hon rp 1903 ee ee ner о» о ве 0 еоооовооо ао 6 oe 1 — 
ames’s Mall, Ordinary, ил 9 э „оов жо oes = v 
7 рег cont. Prei. wt af 
— 84 r cent. Deb. 6 6 %%% %%% „%„%„ 2068 „ 90 ља AO as чә 100 ее 97-100 
Urban E) co Bu Oo., Ordinary, 8-80, O07 5 ~= 44-54 
6 per oen ulative Preference, ^ ,001-80,000 6 . 5 
estminster, Ошу „eee eee „„ то am an о ео 6 = 1 “15 
Eleetrie Tramways.— 
Anglo-Argentine, 9 per cent. Cum. Pref., 1-260,007 . = p = "e 
5 6 per cent. Debenture Stock. 1888 .. 100 — 1291 
Auckland Elec. Trams., Ld. ‚5 p.c. 1st Mor. Deb. Stk., Red. ET .. 100-108 
Barcelona Tramways Limited, Ord., 1.0, 0000 ae 9-10 
5 per cent, Cum. P Pref. Shares, 1-10,000 .......... 10 . 910 
5 per cent. Deb., Red., 1-600 .................... 100 96 101 
——— 44 per cent. Rod. Det Deb. Stock Ulf 100 .. 91-96 
Rath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606.. 1 .. 11/16-13/16 
——— 5 per cent. Cum. Pref. Shares, 1-59, 394 .......... li ns 81 
Belfast Btreet Tramways, Ord., 1-25, 0 .................. 10 .. 10-11. 
Blackpool and Fleetwood Тташгоай.................. . 10 ww 1534-1548 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 ........ 5 — 1 
— — 6 per cent. Cum. Pret., Nos. 1 15,000... Dn á 
— cent. Deb. Stk., Red., Prov. Certe. all pd. 100 „ 101 
British Oolumbla Electric Railway Oo., Ord. Def. ........ = 97-100 
— JJ ОРИ РИНО ЕУРО 8 100 .. 100-105 
— Non. Cum. 5 per cent. Pref. .................... 10 10-1 
—— 04 per cent. 1st Mt. Debe., Nos. 1-6, 250, of 240 each 40 = — 104-1L6 p.c. 
— 44 per cent. Vancouver Power Deb. ............ 100 . 97-100 
British Hiectric Traction ora: oa 000 & 60, PD: 000 10 -10 
— 5 per cent. P Ааны Monk S 562a dx 100 117-120 
— 44 per cent. 2n Deb. C se aeee’ 100 94-97 


—— Ap o —— — — — - 
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Name. 
° paid. 
£ 


Busuos Ayres and Bel zrano Tram. ,Ord.,1-100,000 ....— б 

— 4 per vent, Om. Pt. , 1-40,000 V 
*В' 6 per cent, Om. Pf., I-27, 50000. 6 
5 per cent. Deb. Stock, Red. .................. 100 


Peov Oert., all bade 2 is tog 
Buenos Ayres Electri: Trams., Ld., 5 p.c. Deb. Stk., Red. 100 
Calcutta Tram ways, Limited, 1-102, o 5 

4, per cent 1st Deb. Stock, Ked. ................ 100 
Oape Givotric Cramways ‚Мов. 1-480, 000 . . . — d 


City of Birmingham Tram ways, 5 per cent. Cum. Pref... 5 
M per svat. Lat Mortgage Deb., I- 3, 000 (1917). 100 
OOlomoo diectric Tramways and Lighting, 5 percent. lat 
Mortgage DebentureStock, Red. ........ ......... 
Ober @1есогіс Tramways and Lighting Co. Ordinary .... 10 
— 5 por cent. Cum. Pref. eevee % % e806 608 во 09 эе то 10 
и area pies Qu ano 7 100 
ubila United Tramways Ў . Nos. Р ssaa 
n 6 рет cent. Pref., Nos. within 1-60,000 2 „%%% 0ð 10 
— 34 por cent. Mort. Debs., 1-3,000, Red. Фо oeoo ~o 100 


rial Tramways Ordinary ......cccesccccsccccecaces Bll 
арна ты cen „ Cum. Pref. оо оо ов оо оо бо оо ©8088 ee ов оо all 
——= 44 per cent, Deb Stock ........... 100 


Isle of Thanet Electric Tramways and Lighting, 5 per с. 
Oum. Prof., Nos. 30,001-60,000 55 2 e %%% ве „„ „ „ Фе әз эзе оо 5 
— — į por cent. Debenture Stock .................. 100 
Kiddermluster and District Lighting and Traction, Pref. 6 
London United Trys.(1901),5 per cent. Cum. Pref. ...... 10 
4 oer cent 1st Mt. Db. Rtock, Red. ............ 100 
Madras Elec. Trams (1904), Ld., 5 per cent. Deh ВЕК , Red. 100 
Metropolitan Elec. Trams., I d., l»efd., 1 000,001-1,514,016. 1 
5 per cent. Cum. Pref., 500,001-1,000,000 1 
mg wp er oak i 
waukee Klectric Rall and Light. 5 per cent. 50-yr. Cons. 
н Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ i 
Montreal Street Kail., Sterling 5 per cent. (Mort.) Deb., 
1908, 1-600 


«сазе „„ эа Ф э э э оа ә а е оэ э = э ө ө ө а е еа е е а е а е гэ э ө э аа ез 


— ] ¼¼—̃ 2 


Amount 


111111 


Last price, 


101-104 
9›-10 


s 
Oldham, Aston, and Hyde Tramway, Отдіпагу.......... 10 


5 per cent. Cum. Prei. TA 
Perth Glec. Tramways (W A.) ö per cent. 1 Mrt. De 
Potteries Blectric Traction, inary 001-40, 000 
5 per cent. Oum. Pref., 1-50, O0oo lvl 
44 per cent. Debenture Stock ... 


b. 8k. 100 — 


E Last price 
s 


10 

10 

10 
100 


South Lancashire Blectric Traction and Power Company — 


£250,000 Ordinar gd... 
£101,158 6 per cent, Preference ............. 


1 „ 


18-194 
101 its 


ith 


1 


1 
— £528,093 44 per cent. Debenture Stock . 100p с... 100р.8, 


Electric Railways.— 


Central London, Ording 100 = 85 87 
4 per cent. Pref. 10200 в соо 9 6 0.0 HE е ов 9.0 6.09 & һз э =з un = b 

-— [T] ? e . ооооо овоо оо оо озовоо ое = 
——— 4p.c. Deb. Stock (Prov. Soript Oerts., fully paid).. 100 — 106 09 

Clty and South London Consolidates 22 2 2 100 ~ 4648 

— б per cent. Pref. Stock "OL on = ns nn oc as ao ao no no =o 100 = 121-124 

[1] ээ LI] оо эе 9.9 (ue 0-9 оз оо 9-0 us з OD 100 айне 117-120 

ans 9 , 99 00000000 по овоо (6 ow ез 100 = 115-118 

Liverpool Overhead 8 per oont. Pret 22 222 10 = 20-104 
Ordinary, 1 ,000 „„ „%% %% %%% „%% „% % „ оо „% %% % „%%% 99 99 GO 10 е? 

4 per cent. Mortgage Debentures, Red., 1-100... — . 101 

Underground Electric Railways of London, 5 per cent. 

Profit-sharing Secured Notes — ~e 975-984 

Waterloo and City, Ording 100 - 

Telephones.— 

Naslonal Telephone, Preferred .. .. = =e = 100 = 104-106 
—À — Deferred Stock сосове 20 00 оо оо оооо ро өө KE GE оо OF 100 ео 92-96 
e per cent. Cum. Second Prei... 10 . 11-13 
—— der cent. Deb. Stock, Re... 100 . 104 106 
—— 4 per cent. Prov. Cert................ oi ccce a en 67.69 

О) палеа "95^. 65 15 0). see Company - 7 15'16-1 1°16 


— 6 per cent. Cam. Pref. 


1 .. 11/161 3/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMW AYS. 


| Miles of | 
| Traffic Returns for Increase or Accounts for past year, 
| week decrease. as a tated Cost 
х - рет 
TT | "m PS. " rent | Total ls с il P YE Mn alle 
urren ota assengers | Oar miles as- ar e of | mile, 
| Ending 190. | 1905. | Week. | esr, | 1904. | 1905. | Ending |receipts| carried. run. s'nger| mile.| track. 

- ауа 5 | £ e | | £ d. d £ а, 
Aberdeen Corporation Jep. 17| 1,595 | 1,164 | + 231| +2,055%/ 191 19| May 51| 37,931 9,099,715 794,641 |0:88 |1502! 1,970 | 61 
Ayr Corporation July 11 *60 859 | + 1| — 8 8 | Sept. 25 12,503 2,979,276 290,099 /|1°00 | 10°34; 1,560 4°7 
Barking Corporation — Sep. 17 42 — — — li — — — — — — — — — 
Ві: кеп ead Corporation ..... „ 18 1,077 1,1138 — 36| + 81 — — | — — — жа ЕЗ — = dimi 
Birmingham Tramways ...... „ 17 5,928 | 5,094 | + 234 — 61 64 — — — | — - — — — 

kburn Corporation » 16 1031 90|4 94) + 2,339 | 24 21 March 25% 49,964 7,234,106 826,558 | 1°36 | 1187 | 1,705 | 7°44 

pee n „ 15 2037 | 1,582 |+ 455 + 4859 | 174 174| „ 31211168 | 6,169,121 | 784,443 |152 |108 | — — 
Blackpool-Fleetwood Trams. | „ 5| 1,965 | 1,568 | + 85 — 430 163 16, Dec. 51| 50,923 2,019,677 584,989 | 3°62 | 12-62 | 1,932 | 639 
Bolton Corporation „ 18| 1.956 18.4 | + 102 | + 462 58 58 March 517) 85,704 | 17,761,605 | 1,896,247 | 115 | 10°75| 5,430 587 

jurnemouth Corporation....| ,, 14 1,294 1.163 | + 12| + 1,57) 104 10) is ae all ae == * а As — 
Sag nar Corporation ........ „ 17 4,861 5,801 | 71.055 77 41 | — — | -— = - - — а 
Brighton Corporation ........ „ 18| 1,166 985 | + 181| + 2,867h| 74 64 „ Ol} — | 10,432,508 | 1,031,928 100 | 10°10 = pas 
Bristol Tramways Company „ 16| 5225 4.894 | + 551 — 514 | 514 Dec. 51,225,480 | 11,192,899 | 5,724,114 |1:30 | 9:38| 4,348 — 
Burnley Corporation ....... » A4] 1,90) 851 | + 212 — 10 7 — | — — кы - а — = 
Burton Corpor tion 5 M 563 4310|- 41 — 84 — 62 = de. 5, Рая т. s “г 
Oandiff Corporation Aug. 2 | 2,188 2.088 |+ 101 | + 1,376 — —— M — — TTA d = ido - 
Carlisle Tramways Company..|Sep. 17| 2% 206 | + 22 295 | — — „ SU — | 2,216,583 $30,129 | — | — — бөй 
Central London Rallway...... „ 176.088 5.90) 188 — А) € 6 „ 51)567,225 | 45,505,110 | 1,276,971a | 1°87 |66'6а| 59,076 |3568 
Mtv & South London Railway) „ 18| 2,995 | 2,482 | lt — h A| 63 „ 31/165,003a| 19,069, 3194 — — — — — 
Colchester Corporation ...... » 14 321 — — — 7 = | — | = — — — — — 
Uork К. 1. and L. Company ..| , 15 929 988 |— 58 — => -— | — — — — — = — — 
Darwen Corporation A 261 | 21|— 10 — 7:25, "7:25 March 517 12,341 2,360,735 254,279 |125 | 11°65) 1,707 | 9°36 
Dover Corporation .......... cd 250 258 |- 8 253 45 5 — — — — — ome — а 
Dublin & Lucan erat pej Ry...| „, 19 А 15 А * B Ф: | = — Dec. 31| 5,796 564,796 102,087 | 3:81 |15:62| 359 | 7°68 

Bara " U „8 ID -+- | | 
Dublin g. Pistried. Electric ..| . 16 1007 | '956 |4 ail} — | 96 | 46 | March 51.12, 121 | 24,553,133 | 5,429,356 |1-25 | 8-82] 2,741 | 506A 
Duadee City Tramways ...... » 14 864 815 | + al — 22 | 22 | Мау15| 35,874 | 9,084,522 752,814 |0'95 |11:276| 1,630 | — 
Eas5 Ham Corporation ...... „ 17 „ 729 | 708 | + 21| + 1,430 10.75 10°75 March 510) 25 341 | 9,971,337 | 650,224 |61 9.35 2,357 | — 
Glasgow Corporation ........ » 17 15,511 | 14,568 | + 943 — XI 124 | 124 May 319\656,572 | 177,179,549 |14,008,750 |088 |11:25 | 5,489 b| 740d 
Gloucester Corporation ...... 5» 14 559 -- — — Si) = хы 2 de 54 2 s a us 
Halifax Corporation 2 7 5,557 2,784 | + 573 + 3033 514 Мак реч a ee ы v Ea e 
Huddersfield Corporation. „ 17 1,557 1,211 | + 125 + 2,760 | 34 34 | March 51| 56,671h| 9,758,213 | 1,218,539 [1° |1114 | 1,618 | 6'38 
Hull Corporation, E. 88. „ l/| 2,82 1,808 * 373 + 7,511 25 19 | „ 51/ 87,70/^| 21,065,999 | 2,218,696 |100 | 9°49 ‚004 5'0 
Ilford Corporation .......... n. 8l 493 |- 12 — 11 = — © Aa — са E e 
Ilkeston Corporation ........ ve 141 | 102 — 20 — - — CN | — — aM AM a = Й 
Kirkcaldy Corporation „ 14 255 — | E — == — | =x b oe N — аа €: э» 2 
Leeds Corporation „ 17 6,078 | 5,496 | + 531 + 9,955 77 77 |March 259 262,656 57,239,779 | 5,775,651 |111 |1091 | 5,285 — 
| | | | 
Leicester Corporation. „ 3 1,506 | — — | = Г е oa Ll. nar =. - uh ots * N 
Liverpool Corporation........ „ 10 10,695 | 10 966 | + 89| +12.3% | 103 101 | Dec. 51,504,304 |108,906,472 |11,705,425 |111 |10:34| 6, 6:88 
Liverpool Overhead Rallway..| ,, 18) 1.561 1,690 | - 123 — А 154 15 June 50| 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 — 4 
London County Council „ 27| 13.9.6 | 10413 | 43,192) 465,027 40 40 | е Nee cA 2-5 Lie S ^d I 
Lowestoft Corporation SN V. 310 262 | + 48 = = а” | — WI Ж = = = Fs к 
Manchester Corporation. „ 17 | 12619 | 11,73 + 888 - 1314 | — — D a | 2. = — = EE 
Metropolitan Elec. Tramways „ 16 2.00! 1,339 | + 679 5.027h| — "- | = | a КЛ ж ж Sy 
Nelson Corporation MM v 1353 | 97 | + 35 + 1,056 EUM OE an ~ aS - ба S ns Ru 
Newcastle-on-Tyne Corptu. „ 17) 5,618 | 5,401 | + 217 € 58, | 384 March 259 150,354 33,474,122 5,579,119 | 108 1095] 4,175 | 617 
Newport (Mon.) Corporation. „ 1 525 457 | + 68 + 2,289 | 15 | — мна ieee 2. € = = a * 
Portsmouth Corporation July 25 2,492 | 2,02) | + 466 | + 3,051 | 29 | 29 | Sept. 50| 47,651 | 9,168,137 868,157 | 124 |13°17| 1,645 | — 
Rochdale Corporation ........ „ 11 179 165 |+ 14 — | 44 4, |March3lg) 5,416 925,281 127,456 1°38 | 10°27 — 766 
| | | | 

Rotherham Corporation ...... Sep. 15 473 ШЙ =. hi TU =“ un >. - d bu E E Е. 
Salford Corporation . ...... Aug. 8 | 4,242 4,066 | + 176 = | к — з e Зе - ES — 2 
Scarborough Tramways Co. ...|Sep. 17 253 — ЕЕ > 13 = = = 2: FA ewm ы a 73 
Sheffield Corporation ....... ‚ 1) 4735 | 4,572 | + 170) + 5,122А 554 | 534 Mar. 250 216,509 | 56,812,049 | 4,926,083 | 0-904 [10°428| 7,510 | 70 
Southampton Corporation „ 8 1,517 | 125]|- li -> ll | ll „ 31 35,874 | 9,084,522 752,814 | 0:946 |11:436| 5,760 | — 
Southend-on-Sea Corporation.. „ 14 476 409 |+ 67| + 1.167 64 zu 4j т ы 1 * <. б: 2 * SA 
Stockport Corporation ...... oe 5 552 374 | + 190 + 6 274 lls — — | ы Ре Sa -— — im те 
Sunderland Corporation. „ 17, 1,274 | 1,854 | — 56) — 18°48 | 18:48 „ 519 59,930 | 13,987,121 | 1,270,957 | 103 |113 | 3,243 | 64 

Wallasey U.D. ое „„ Ш 795 750 45 - 105 | 105 „ 519 31,474 | 5,685,182 654, 1:50 |1155] 3,593 | 708 
West Ham Corporation ...... „ 151.122 — — — 13 — =a ы ad =й E Ad 25 4 
Wolverhampton Corporation. ,, 14] 739 429 |+ 310 — 72 — — | — а d; = — МА 

* Includes maintenance of ent way and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mile. 
b Per mile of single track. € Include rail and iram. d including depreciation. f Including one section of horse traction. g 1905, A Half-year's figures 
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NOTES. 


Cable Concession.—The Daily Mail states that a 
German company has suceeeded in obtaining from the 
Porte a concession for the submarine cable between 
‘Constantinople and Constanza (Roumania), which will be 
connected with Berlin and Bagdad. This result was 
secured despite all the efforts of the British Embassy 
to support the rights of the Eastern Telegraph Company, 
which has a monopoly for all submarine cables in Turkey. 


. Rugby Engineering Society.—The annual general 
meeting will be held in the Benn-buildings, High-street, 
Rugby, on Thursday next, at eight o'clock, when the 
following business will be transacted : election of officers 
and members of council; ballot for day of meeting ; presi. 
dent’s report for session 1903-4 ; and alteration to Rule 10, 
re auditors. After this, there will be a discussion on the 
metric system, which will be opened by Mr. E. К. Briggs, 
hon. recording secretary, and replied to by Mr. R. C. 
Jackson. Members may obtain copies of the opening 
remarks after to-day. 


Tramways and Light Railways Association.— 
In the Official Circular for September are given the model 
by-laws regulating the stopping, etc., of tramcars; the last 
Board of Trade regulations under the Electric Lighting 
Acts, and under the provisions of special Tramway Acts or 
light railway orders. It is also notified that the following 
lectures will be given at the Society of Arte, John-street, 
Adelphi—viz.: “ Automatic Regenerative Control for Elec- 
tric Traction,” by Mr. J. I. Hall, on Oct. 20; Notes on 
Permanent Way,” by Mr. A. N. Connett, on Nov. 3; and 
“Running Powers, by Mr. Stephen Sellon, in December; 
and that members of the association have been invited 
to visit the various works of the London County Council 
tramways on Nov. 11. 

Motorcar Speed Limit.—The Local Government 
Board conducted an enquiry at the Guildhall on Tuesday 
into the speed at which motorcars should be allowed to 
travel through the City. Sir Homewood Crawford, on 
behalf of the City Corporation, contended that a limit of 
10 miles an hour should be fixed. Major Nott-Bower, 
Commissioner of Police, considered even this almost too 
high.” 
against, one member of the Court of Common Council 
declaring that the professional chauffeur is the curse of 
London"; while Mr. J. R. Nisbet, of the Motor Union, 
produced statistics to show that in the roll of fatalities in 
the Metropolis the motor played an infinitesimal part. The 
Automobile Club and the Motor Union were represented 
by counsel. 

The Cable to Iceland.—It is announced that the 
negotiations have now been concluded between the Great 
Northern Telegraph Company and the Danish Government 
for the establishment of a cable from Iceland to Copen- 
hagen. The company pays all the expenses of the cable, 
which is to be ready in two years. The Danish and 
Icelandic Governments will allow a subvention of £5,000 a 
year for 20 years to the company. Permission has been 
obtained from the British Government to land a cable in 
the Shetland Islands, and this will be in communication with 
the existing cable from Shetland to Scotland. The cable 
from Shetland will be laid via Thorshavn, in Faroe, to the 
east coast of Iceland. Thus Iceland will again have a main 
line from the east coast to itf capital, Reykiavik. The 
company is to commence the work immediately. 


New Publications.— Central Electrical Stations : 
Their Design, Organisation, and Management,” by C. H. 
Wordingham (London: Chas. Griffin and Co. 248.). This 


efficacious as the original treatment. 


A quantity of evidence was tendered for and 


is the second edition of this valuable treatise, which 
describes 
problems arising in the practical operation of central 
stations, and offers solutions to them from actual experience. 


the scientific, engineering, and commercial 


Elementary Manual on Applied Mechanics,” by Prof. A. 


Jamieson (London: Chas. Griffin and Co. 3s. 6d.). The 
continued popularity of this work has induced the author 
to publish a sixth edition, in which have been included the 
question papers for stage 1 of the Board of Education and 
other examinations. 
to publish “ The Diseases of Electric Machinery: Their 


Messrs. Harper and Brothers are about 


Symptoms, Causes, and Remedy,” by C. Kinzbrunner, 


Price 1s. 6d. This manual could not well be in a more 
succinct form, as the subject is dealt with throughout in 
three parallel columns under the headings “Symptom,” 


Cause, and Remedy,” and it should prove very service: 


able to those in charge of either continuous or alternating 
current generators or motors. 


Electricity and Therapeutics.— A letter appears 
in the Liverpool Courier from Mr. R. W. Mackenna, in which 
he takes the Corporation of that city to task for refusing 
to supply the hospitals with current for the Finsen treat- 


ment at power rates and insisting upon the usual scale for 
light, the result of which, he states, is that the hospitals 


resort to a modification of the Finsen apparatus, which 
modification, though giving excellent results, is not so 
The essence of the 
differential charges for light and power is the fact that the 


latter is used fairly regularly for a number of hours, while 


for lighting current is only required during the periods of 


darkness. The current required for the Finsen cure is 


certainly, as the nature of the treatment necessitates, con- 


verted into light, and even in hospitals devoted to this 


treatment the load factor is not, we think, large. In 
smaller hospitals, where the use of current for this purpose 


is intermittent, the load factor becomes worse, and we 


think that the ordinary lighting rates are not excessive. 


We certainly cannot agree with Mr. Mackenna that the 
charge for current is the chief obstacle to the introduction 
of the Finsen lamp into Liverpool hospitals. 


The Relation between the Pressure and the 
Discharge Voltage in Exhausted Tubes.—In a note 


to the Academie des Sciences, M. Séguy describes some 


experiments on this subject. It is well known that as the 
vacuum is pushed to an extreme limit the voltage required 
to speak across a given distance increases rapidly. So 
long as the pressure does not fall below T mm. the 
MeLeod gauge can be employed for determining it, but 
below that pressure the gauge is useless. M. Séguy oon 
sidered that by deciding the relation between the pressure, p, 
and the length of spark-gap, d, corresponding to the 
discharge in the tube down to the limiting point, the 
relation for lower pressures could be determined by extra 
polation, and the spark-gap distance could then be employed 
as а measure of these very low pressures. Не therefore 
arranged а micrometer spark-gap in parallel with а tube 
fitted with а MeLeod gauge, and obtained the following 
resulte : 


Spark-gap distance, Measured 
d, in mm. pressure, р. 
-—— —— — О 1520 
W ĩðͤ 0660 
88 ⁰Nßns 8 0550 
РУТЕ ыарыы 0165 
)); ⁵³ КЕФ 0082 


It will be seen that as the spark-gap distance increased in 
an arithmetical progression, the pressure, p, decreased 
geometrically; р is, therefore, an exponential function of d, 


 'or six years ago in Roumania. The plant was provided 


and therefore a very cheap supply of energy can be had. 


. but if equal normal potentialto ground be considered the 


(telephone) circuits without the possibility of correction by 


than by any inflexible law. 


large central station, to operate motors for petroleum 
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the expenditure decreased from £2,266,299 to £2,258,940 ; 
and the balance represented £1,177,473 against £1,048,594. 
The mileage opened for traffic totals 5,2803, and the amount 
spent on construction and equipment aggregates £42,289,517. 
The number of miles of tramway line opened for traffic 
at the date of the report was 1252, the amount spent оп 
construction and equipment totalling £5,471,759. Several 
new sections were opened during the year, and in the 
capital the forms of traction other than electric are rapidly 
disappearing. There was only an increase of 12 miles over 
the previous year in the lengthof line available for traffic, but 
the receipts rose from £752,054 to £802,085. The expen- 
diture amounted to £673,625, against £654,165, leaving & 
balance of £129,360, against £07,869. The receipts per mile 
averaged £6,398, and the earnings per car mile 11d., 
against working expenses of 92d., showing а profit of 2d., 
against 13d. during the previous year. The passengers 
numbered 137,843,513, against 130,405,402, and the total 
mileage amounted to 16,387,019, against 13,695,630. The 
plant at the Ultimo power-house worked satisfactorily 
throughout the year, and is now being extended by the 
addition of a 1,875-kw. turbo-generator, the power from 
which will be applied to the conversion of the Ocean-street 
cable line and the remaining steam lines connected with | 
the city system, and also to enlarging the existing services 
in order to meet the increased traffic requirements. Addi- 
tions are also being made to the sub-stations. 


Non-Explosive Storage Battery.—A method of 
rendering storage battery gases non-explosive has been 
patented by Mr. Thomas A. Edison, who has assigned the 
patent to the Edison Storage Battery Company. A descrip- 
tion of the apparatus, with the accompanying diagram, 
appears in the Electrical Review of New York. The case, 
which is made of thin nickel-plated steel, is provided with 
a neck having a perforated plug, and carried by this plug 
is a deflecting plate for diffusing the gases escaping through 
the perforations. At the top of the neck is a suitable 
cooling medium through which the gases pass. When the 
apparatus is not provided with special means for effecting 


and lower pressures can be arrived at by measuring the 
corresponding spark-gap distances with a micrometer. 
Transmission and Distribution Problems 
Peculiar to the Single-Phase Railway. — This 
subject was dealt with in a paper presented to the Inter- 
national Electrical Congress by Mr. P. M. Lincoln, for the 
following abstract of which we are indebted to the Electrical 
World: An apparent handicap for the single-phase in com- 
parison with the three-phase transmission system is the fact 
that the copper required is in the ratio of 4 to 3. This ratio 
holds true on the basis of equal potential between wires, 


basie, then the single-phase and the three-phase are on an 
equality. A polyphase generator is cheaper by 30 per 
cent. than a single-phase machine of the same capacity ; 
hence it is advantageous to use polyphase generators for 
supply, dividing the load as equally among the phases as 
possible. A disadvantage is found in thus operating from 
a polyphase circuit, since if one of the three wires be taken 
away, the sum of the static potentials no longer remains at 
zero, and static induction will take place on neighbouring 


any method of transposition. After discussing the applica- 
tion of Kelvin’s law for the determination of maximum 
commercial economy of conducting material and the relation 
of the voltage drop to the spacing of transformer stations, 
the author concludes that there is no golden rule for the 
determination of the spacing and capacity of transformer 
stations or of the size of the conductor. It is a matter of 
compromise between various elements, some of which point 
in one direction and some in the other, and is a matter 
which must be determined by engineering judgment rather 


Electric Power for Oil Welis.—Mr. M. L. Gaster 
has tabulated some facts regarding the use of electricity in 
connection with petroleum production. The demand for 
petroleum greatly exceeds the present production. The 
substitution of oil for coal, in order to be advantageous, 
needs a better regulation of the methods of producing it, 
and also of the price. In this connection the use of electric 
motors is a question of great interest. Mr. Gaster considers 
that the employment of electricity, which is generated in a 


wells is justified by the area covered by the wells, 
as well as by the fact of the danger from fire caused 
by the steam-engines which operate the drills and pumps. 
A central-station system also has the advantage of being able 
to cope with the variations of load at the different wells. 
Electric motors were first used for drilling wells some five 


with a set of motor-driven pumps. A central station was 
erected at a distance of 14 miles. The motors are of the 
three-phase type, operating at 300 volts. The total capacity 
of the station is 200 kw. Later, the Lahmeyer Company 
erected a large station for working the wells at Campana 
and at Bushtenari. The first cost of the plant was £500 
per well, and the running expenses £8 per horse-power 
year. In Russia, which is the greatest petroleum-producing 
country, the conditions are less favourable to the use of 
electric power, owing to the fact that the oil consumed to 
furnish the power for the wells is not subject to any tax, 


the separation of the mechanically-entrained globules, the 
gases will escape continuously through the perforations in the 
plug, but if separating devices are employed the gases will 
escape intermittently through these perforations. The 
escaping gases will be deflected outwardly by the deflector, 
80 as to be comparatively attenuated, and they will escape 
through the cooling medium in a highly rarefied condition. 
Even if they could ignite on the outside of the medium, the 
radiating capacity of the latter is sufficient to prevent it : 
becoming hot enough to ignite the gas below it, so that no 
explosion can take place. This is especially true when the 
deflector is used; otherwise there would be danger of a 
small stream of gas passing directly from each perforation 
through the medium in a sufficiently concentrated condition 
to result in the gauze being dangerously heated. 


Unaccounted-for Current —At the tenth annual 
convention of the Ohio Electric Light Association last 


It is to be noted, however, that a large number of electric 
plants have latterly been installed in that country. 

New South Wales.—The annual report of the Com- 
missioners on the New South Wales railways and tramways 
for the year ending June 30 has come to hand promptly. 
In regard to the railways, the receipts amounted to 
£5,456,415, against £3,314,893 during the previous year; 
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month a paper on this subject was presented by Mr. W. E. 
Richards, in which he pointed out the several sources of 
lost current. The most important of these he stated to be 
that which occurs at the meter in the shunt circuit and 
through meters running slowly. In direct-current watt- 
meters the shunt loss runs approximately 35 to 175 
kilowatt-hours per year, and in the induction type from 
17 {0,85 kilowatt-hours per year. A table given by the 
author showed that the loss in a commutator type of meter, 
after having heen in use 21 months, was 37 per cent. at 
one-twentieth load, 18 per cent. at one-tenth load, 8 per 
cent. at quarter load, 5:5 per cent. at half load, 2:2 per 
cent. at full load. Even with the precaution of installing 
meters of а capacity as near the lighting load as possible, 
data collected show a loss of from 12 to 18 per cent. 
on one-tenth load, and 5 to 8 per cent. on quarter load. 
Mr. Richards remarks that meter losses in unaccounted-for 
current can be reduced to a minimum only by an intelligent 
effort of the meter department, as upon the care and 
upkeep of the meter depends at least 10 per cent. of the 
earnings of the company. The author recognises as & 
practical step the systematic cleaning and inspection of 
meters, the interval between such cleaning and inspection 
depending on the capacity and service. To reduce the 
controllable losses on a meter system, of course, requires 
additional expense. Just where the balance of the 
additional expense and the reduction of the losses occur is 
a fine point to decide. If the meters are of the induction 
type, Mr. Richards’s practice is to give them attention every 
18 months, but the commutator type requires an inspection 
every 8 or 12 months. 


Municipal Electrical Association.—It will be 
remembered that at the annual general meeting, held at 
Derby on July 2, and duly chronicled in these columns, it 
was reported that the membership had increased to 387. 
The Proceedings of the association are just to hand, and 
contain various other points worthy of recapitulation. 
Mr. Wilmhurst remarked, in the course of his presi- 
dential address, that in the first year of the associa- 
tion's existence its members controlled undertakings 
with a capital outlay amounting to £4,000,000, and 
now, within eight short years, the figure had risen to 
nearly 840, 000, 000. He concluded by exhorting members 
to support the work of the Engineering Standards Com- 
-mittee. The papers presented consisted of The Commercial 
Practicability of Electric Traction by Surface Contacts, by 
C. E. C. Shawfield ; “The Organisation and Management 
of a Central-Station Meter Department,” by A. J. Cridge ; 
* Polyphase Sub-Stations: Their Equipment and Working,” 
by S. L. Pearce; Notes on the Bristol Electricity Fire,” 
by H. Faraday Proctor; ''Boiler-House Economies,” by 
R. S. Downe ; '' The Financial Position of Municipal Elec- 
trical Undertakings,” by J. R. Blakeway; and ''Steam- 
Turbines: Their Efficiency compared with Reciprocating 
Engines" by Н. Howard, the last-named being the 
associates’ prize paper. There was a very limited entry 
for this prize, and the association hope that there will 
be & better response in future. In the course of the year 
the Parliamentary Committee considered a number of elec- 
trical measures, and especially the Supply of Electricity 
Bill, taking steps to ensure that the objections it had raised 
would receive attention. The balance-sheet showed а small 
deficit. As the treasurer's report observed, the association 
does not exist for the purpose of making a profit, but it 
ought to make both ends meet. The election of officers for 
‘the ensuing year resulted in the choice as president of Mr. 
Е. A. Newington, Edinburgh, where the next annual con- 
vention is to be held. At a special meeting the articles of 
association were altered so as to facilitate qualification for 


the different grades of membership, full particulars of which 
appeared in our issue of July 8. 

Obituary.—In the passing of Niels Ryberg Finsen, at 
the age of 43, science loses a distinguished votary, though 
his discoveries remain to ameliorate the lot of suffering 
humanity. His name will always be associated with the 
light cure of lupus, but he had a varied gift for invention, 
and devised, among other things, ап improved breechloader, 
a cool summer-house, a. cooking apparatus, and some 
hematine lozenges. It is interesting to note what prompted 
his researches into the curative properties of light. Finsen 
heard that during the American War of Independence some 
prisoners suffering from small-pox were shut up in dark 
rooms. It was noticed that these men had no secondary 
fever, that there was no matter in the pox, and that no 
scars were left by the disease. It had been pointed out by 
Prof. Widmark that the chemical rays of light, the blue 
violet and ultra-violet rays, inflamed the skin. Finsen 
devised à method of using light from which these rays had 
been removed. This was known as the red or negative 
light treatment, and has been widely used with beneficial 
results for small-pox and other affections. While it does 
not cure amall-pox, it prevents the secondary féver. This 
led to his great achievement in evolving the positive appli- 
eation of light. It occurred to him that by the concentra- 
tion of light upon the diseased spot of the body, and 
applied perhaps for a long period, it might be possible to 
destroy the bacteria which caused the terrible corroding 
diseases. He put the matter to a test by using an ordinary 
magnifying glass, cooling the rays in & sphere of glass 
filled with water. The patient, who had suffered from lupus 
for eight years, was cured. With the assistance of friends 
and the Danish Government, the Finsen Institute was 
founded, and some 2,000 patients have been treated there 
from all parts of the world. Finsen early discovered that 
concentrated sunlight orthe usual electrio lamps were not 
powerful enough to yield the best results. He experimented 
with lampe of various powers, and those now in use are of 
50 amperes and 45 volts, which kill in a second microbes 
which will resist daylight for hours. He was awarded the 
Nobel prize of 100,000 crowns (about £5,500), a large 
portion of which he devoted to the institute. It is of 
interest to recall the fact that it was due to Queen 
Alexandra’s appreciation of the Finsen treatment that the 
cure was introduced into this country. Her Majesty pre- 
sented the first lamps to the London Hospital, and thus 
inaugurated а most successful department, which has 
clearly shown the value of the treatment to English 
medical men. Although his system of therapeutics did 
so much for the relief of others, Finsen himself had been 
a martyr for the past 20 years to a malady of the heart, 
and the conditions under which he pursued his beneficent 
work partook of the heroic. 

Starting Devices for Mercury-Vapour Lamps.— 
One of the features of the vapour-electric apparatus 
invented by Mr. P. C. Hewitt three years аро was the 
well-known “starting band" in proximity to the negative 
electrode. The band was located outside the container, 
within which both the positive and negatiye electrode of 
the apparatus were enclosed. Mr. Hewitt has since found 
that the function of the starting band will be performed 
whether it is located outside or inside the material con- 
stituting the negative electrode, and he has accordingly 
patented a device (described in the Western Electrician) 
embodying a starting band which is internal with respect 
to the negative electrode. The invention is illustrated in 
the accompanying diagrams. Figs. 1 and 2 are vertical 
sections of different forms of the invention. Naturally, 
the apparatus may assume many forms, and those illus- 
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trated are simply given as typical. In the diagrams (1) 
is a container, within which are electrodes (2) and (5), con- 
nected respectively with leading-in wires (7) and (8). The 
positive electrode (2) may be of iron or some other suitable 
substance, while the negative electrode (5) may conveniently 
be of mercury, or some material which will undergo 
disintegration by the action of the electric current, which 
disintegrated portions will eventually return and re-form as 
the electrode.: In proximity to the negative electrode, and 
usually projecting somewhat above the level of the upper 
surface, is placed а starting band (9), which in Fig. 1 is 
represented as a strip of metallic foil, or may consist of а 
metallic paint, either in the form of a complete ring or in 
the form of one or more strips of foil or paint. The starting 
band (9) in Fig. 1 is internal with respect to the material 
of the negative electrode, by reason of the fact that the 
container is made of re-entrant form at the bottom, and 


Frc. 1. 


Fic. 2. 


the starting band is applied to the inner side of the 
re-entrant portion in substantially the position indicated in 
the diagram. In Fig. 2 is shown a tube (14) running in 
f-om the outer wire of the container (1) and dipping 
slightly below the surface of the mercury or other materials 
constituting the other electrode (5). In this instance the 
starting band is in the form of a drop of mercury in the 
bottom of the tube (14), it having been found that this form 
of starting band operates well in practice. 


Iron and Steel Institute.—In accordance with pre- 
vious announcements, the autumn meeting will be held in 
New York on Monday and Wednesday, Oct. 24 and 26 
next, for which oceasion the following papers have been 
offered: Iron and Steel at the St. Louis Exposition," by 
Prof. Н. Bauerman; “A West African Smelting-House," 
by C. V. Bellamy, with an appendix by F. W. Harbord ; 
“The Influence of Carbon and Phosphorus upon the 
Strength of Iron and Steel, by Н. H. Campbell; The 
Rateau Low- Pressure Turbine at Steelworks and Collieries,” 
by E. Demenge ; “ А Dry-Air Blast Apparatus," by James 
Gayley; ‘High-Speed Tool Steels,” by J. M. Gledhill; 
The Determination of Carbon and Phosphorus in Steel," 
by Baron Н. Jüptner von Jonstorff, Andrew А. Blair, 
Gunnar Dillner, and J. E. Stead; “Acid Open Hearth 
Manipulation,” by Andrew MeWilliam and W. Р. Hatfield ; 
“ А Power-Gas Plant for Johannesburg,” by P. J. Mallmann. 
The following is an outline of the programme for this meet- 
ing. The hegdquarters will be at the Hotel Astor, New 
York, where the majority of the members are expected to 
arrive by the 23rd prox. On the following day the open- 
ing of the annual general meeting will be preceded by visits 
to places of interest in the city, and succeeded by a recep- 
tion, at which addresses of welcome will be delivered, and 
the Bessemer gold medal presented to Mr. Carnegie in 
recognition of his great services. The following day will 
be devoted to an excursion up the Hudson River. On the 
Wednesday the general meeting will be resumed, and in 
the evening the institute will entertain the Reception Com- 


mittee to dinner at the Waldorf-Astoria Hotel, whilst a 
theatre party is to be arranged for the ladies accompany- 
ing the members. After this the party will leave for 
Philadelphia, visiting various places of interest in that city, 
and will then proceed to Washington, where, on the 29th, 
they will be received by President Roosevelt. The 21at 
will see the party at Pittsburg, and after spending a couple 
of days in examining iron and steel works, a move will be 
made for Cleveland. Buffalo will be reached on Nov. 5, 
and a visit paid to the Niagara Falls. There will be 
an opportunity for those desiring to inspect the General 
Electric Company's plant to do so by breaking the journey 
between Cleveland and Buffalo at Albany. The party will 
leave New York for England on Nov. 9. For the con- 
venience of members desiring to visit the St. Louis 
Exhibition, arrangements will be made for a limited 
number to leave Pittsburg on Thursday, Nov. 3, return- 
ing to New York in time for the steamer leaving on 
Nov. 12. The estimated cost of the circular trip is £25 ; 
of the St. Louis excursion £35. The arrangements for 
ocean transport have been placed in the hands of Messrs. 
Thos. Cook and Son, who have secured for members the 
advantages of special rates. Further details may be had 
on application to the institute. 


The American Tour.—The cordial welcome promised 
to vieitors of the American Institute is being amply 
fulfilled, and our Transatlantic friends are showing them- 
selves indefatigable in the entertainment of their guests. 
The English party landed at Boston on the 2nd inst., and 
confessed to an exceptionally pleasant trip, save for appre- 
hensions of а tedious process with the Customs authorities, 
which were speedily dispelled by the co-operation of the 
Reception Committee, and these little troubles were disposed 
of in summary fashion. The visitors were promptly con- 
ducted to the sports ground, where a novelty awaited many 
of them, in the form of a baseball match. In the evening 
there was a reception by the local committee, and the 


Governor of the State welcomed the English and Italian 


institutions to the birthplace of Franklin. The next day 
was spent in exploring Boston, after which the party left 
for New York. Ап excursion up the beautiful Hudson was 
followed by a visit to the City Hall Station of the Inter- 
borough Rapid Transit Company, whence a pioneer train 
of eight cars—some of the all-metal construction 
conveyed the party at varying speeds to the Columbus 
Circle Station at Fifty-ninth-street, ample opportunity 
being afforded of noting the construction of the 
track, cars, signals, and stations. From this point 
the party inspected the company’s new power-house, 
and subsequently visits were paid to the power-houses 
of the New York City and the Manhattan Elevated 
Railway Companies, whilst in the course of the day the 
New York City Fire Department treated the travellers to 
a splendid exhibition of fighting the flames from the river 
front by one of its largest fire-boats. The stay in the 
capital concluded with a reception at the Waldorf-Astoria. 
Early on the morning of the 6th the party hied off to 
Schenectady, where the General Electric Company gave 
the party a trip over the new single-phase system to 
Ballston. The next day saw the party at Montreal, where 
they visited several places of interest, followed by a recep- 
tion at McGill University. A visit to the plant of 
the Shawinigan Falls Water and Power Company, at 
Shawinigan Falls, some 70 miles from Montreal, was the 
chief feature of the second day's programme іп the 
Dominion. Higher even than those of Niagara, the falls 
have not the same volume behind them, but with the 
present equipment they supply 15,000 h.p. with an 84-mile 
transmission, and the company is now conducting opera- 
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tions to increase the production by 20,000 h.p. The party 
then moved on to Niagara itself, where the visitors were 
enchanted with the scenery. Besides viewing the falla, the 
various power-houses were duly inspected, and the local 
committee presented each of the party with a handsome 
souvenir volume. Chicago was reached on the 9tb, and 
here the party were welcomed by Mr. Samuel Insull, while 
a couple of days later they arrived at St. Louis, in time 
for the International Electrical Congress, concerning which 
we shall have more to say in our next issue. 


A New Phonographic Principle.—The magnetic 
phonograph due to Poulsen has lately aroused much sensa- 
tion, not only on account of its exceedingly pure rendering 
of tbe human voice, but, in the first place, because of the 
originality of the underlying principle. Instead of using, 
like Edison, the mechanical deformation of soft masses, as 
produced by sound waves, for recording the corresponding 
sounde, Poulsen utilises, so to speak, the magnetic impres- 
sions produced in a substance magnetically deformable 
(steel) under the action of microphone currents. Now, it 
will be evident that, generally speaking, any phenomenon 
giving rise to a permanent alteration proportional to the 
effect of the sound waves may be used on the phonographic 
principle. When resorting to the electrification of insulators, 
an electrostatic equivalent of Poulsen's electromagnetic 
apparatus would evidently be obtained. The above reflac- 
tions a short time ago induced Prof. W. Nernst, the well- 
known scientist of Göttingen University, to construct an 
electrochemical apparatus, utilising the permanent altera- 
tions produced on an electrode by galvanic currente—i e, 
galvanic polarisation. The following arrangement was 
chosen: An endless platinum band, running over two 
rollers and receiving а permanent movement from a motor, 
is galvanically polarised by microphone currents. As it is 
important to comply with the condition that the variable 
polarisation produced by current oscillations should be 
separated locally, the platinum band should, on the one hand, 
be displaced with sufficient rapidity, and there should, on 
the other, be a point of contact as narrow as possible 
between the band and the electrolyte. The latter condition 
is satisfied approximately by using as electrolyte a wood 
wedge soaked with а conductive liquid and placed in a glass 
tank filled with the liquid in question and fitted with an 
electrode. The experiment, as stated by Nernst, will 
succeed perfectly. A more or less distinct rendering will, 
it is true, be noted according to the kind of electrolyte 
used. The sound record may be reproduced several times 
repeatedly before any appreciable diminution of the sound 
intensity is noted. The remarkable statement is made 
that during the reproduction а current should traverse 
the telephone circuit, the reproduction being the stronger 
as the intensity of this current is greater. In order 
to control this current, a variable E M.F. may be 
inserted into the circuit. The phenomenon obviously fails 
to be aecounted for on the hypothesis that the currents 
setting up the sound vibration in the telephone during 
reproduction are merely discharge currents of a polarised 
electrode ; a similar discharge should occur also with no 
current, while a constant current would not be able to 
exert any appreciable effect. The experimenter, therefore, 
suggests that the oscillations in the microphone currents 
result in a superficial loosening of the metal electrode, 
passing on the electrolyte ; during reproduction there will 
arise oscillations in the constant current, causing the tele- 
phone to vibrate and depending on the loosening referted 
to above. The apparatus allows in many cases of a rather 
distinct and even sufficiently loud reproduction of spoken 
words, though its practical possibilities are evidently 
inferior to its theoretical interest, 


Procopius Diviss.—Who was he? the reader may 
ask. Some light is thrown upon the question by Dr. J. 
Rudis-Jicinsky in the Western Electrician. Diviss was a 
doctor of philosophy and theology, and was born in 
Moravia in 1696. He made his first electrical experimenta 
in 1728, and at that early day he thought that an electric 
spark might be a good stimulant for certain lesions or 
diseased tissues of low vitality. For several years he 
delivered lectures, accompanied by experiments, on physics 
at the University of Salzburg, where he remained in 
constant study and research until 1755. In 1741 Divies 
was appointed superior of the institute for priesta in Luce, 
on account of the war with Prussia, but on its cessation he 
returned to the village of Primetice, near Znojmo, to prove 
beyond doubt, several years before Franklin, that the 
electrical stream, not being exactly a fluid, was identical 
with the lightning." After many efforts he completed his 
first lightning-rod on June 15, 1754. This apparatus, 
illustrated in the accompanying diagram, consisted of an 
iron rod, 13 in. thick and 24 yards high, fastened on to the 
top of à heavy wooden pole. Iron chains ran down the 
side of this pole, connecting the metal rod with earth. 


Four horizontal iron arms projected from the rod, and to 
the ends of these arms were fixed smaller arms, attached to 
which were little boxes covered with iron plates, and having 
at the edges many iron nails pointing towards the sky. 
On one occasion he gave a demonstration at Vienna before 
Francis and Maria Theresa, who bestowed gold medals upon 
him ; but the German and Austrian scientific institutions 
could not realise hie principles, and his communications 
were received with derision, whilst his one-time tutor 
besought him to discard such occult practices. Two or 
three years later the authorities sided with some farmers 
at Primetice, who attributed an unfavourable summer to 
the influence of Diviss, and so depressed was the scientist 
at this incident that he withdrew from further research, 
and died in seclusion shortly afterwards. His lightning- 
rod can still be seen at the museum of Bruk. The ency- 
clopedias know nothing of Procopius Diviss, but he pre- 
pared the way for the practical application of electricity, 


‚апа his name should not be forgotten, 
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ELECTRIC TRAMWAY IN MANDALAY. 


А few weeks ago а short announcement was published 
in our journal relating to the opening of an electric tramway 
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within the short space of а year and a half the first car was 
moved by electrical power on June 17, 1904. The centre 
of the tramway system has been wisely placed at the new 
Zegyo Bazaar, on which the municipality is spending a 
large sum of money, and which promises to be, when 
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system in Mandalay by the Lieutenant-Governor of Burma, 
Sir Hugh Barnes, K.C.S.I., K.C.V.O. Now that the system 
has been in successful operation for the last two months, 
and in view of the fact that Mandalay is the first city in 
Burma to adopt the very latest mode of transit in the sbape 


of electric cars in place of horse traction, a detailed 
description of the enterprise will no doubt be of interest. 
The Mandalay Electric Company was floated in London 
in October, 1902, with a capital of £200,000. Actual 
work was commenced in December of the same year by 
the contractors, Messrs. Dick, Kerr, and Co., Limited, and 


The Irrawaddy Landing Stage, Mandalay. 


The Arrival of the Lieutenant-Governor to open the Mandalay Electric Tramways. 


finished, the largest bazaar of its kind in the Hast, and a 
position that will become a centre of attraction to the 
Burmese from all parts of the city. From the Zegyo 
Bazaar the tramway radiates in three branches. One leads 
to the shore, where the Irrawaddy Flotilla Company’s 


steamers embark their passengers, and ao will cater for the 
travelling public. The second runs to the Arakan Pagoda, 
and will serve tbe suburbs which cluster round that famous 
shrine. The third leads to the Court House, where the 
daily legal business of the city and district is transacted, 
and to wbich a certain number of citizens would alwaya 
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desire to resort, and so would use the tramways for that | double line of trolley wire being used throughout. The 
purpose. standards are made up of solid-drawn weldless steel tubes, 

be tramways have a route length of seven miles, double | and have an over-all length of 28ft. They are set 6ft. deep 
track throughout, and equals, exclusive of cross-over roads, | below the upper surface of the raile, the excavation being 
‘approximately 14 miles of single track. The rails are in | entirely filled with concrete. The trolley wires consist of 
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accordance with standard tramway practice, біп. deep, with | hard-drawn copper ‘364in. diameter, with a breaking strain 
a 11lin. groove, laid to a gauge of 3ft. 6in., in 45ft. lengths, | of 25 tons per square inch. Section insulators are pro- 
with a proportion of shorter lengths to allow for piecing | vided, so that each half-mile of trolley сап be controlled 
in and closures. The rails are double spiked to hardwood | separately if required. Lightning arresters of the Garton- 
sleepers, which are laid at 2ft. 9in. centres, the whole being Daniel type have been provided at every half-mile of route. 
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The Car Sheds and Power Station, Mandalay. 


laid on a ballasted bed, the road surface being made up ( The feeder system, which is a somewhat elaborate one 
with macadam in the ordinary way. The joints are of the | for an Eastern tramway, consiste of solid soft-drawn copper 
plain type, and are secured with six-holed fishplates, and | wire, carried on special high-resistance toggle-clamp insu- 
are double bonded with two 4/0 В. & S Neptune pin bonds, | lators, which are in turn bolted to substantial malleable 
the usual cross and intertrack bonds being provided. iron brackets attached to the poles. At several points along 

The overhead equipment is on the span-wire system, a | the route of the tramwaya these feeders are tapped by 
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insulated cables, which are connected to the main feeder 

switches in switch pillars fixed on the sidewalk, in a manner 

similar to what is used in underground feeders. 

. The rolling-stock consists of 24 electric motorcars of the 
single-deck, open, cross-bench type. They have all the very 


latest improvements, and were built for Dick, Kerr, and Co., 


Limited, by the Electric Railway and Tramway Carriage 
Works, Limited, Preston. Special care has been taken in 
designing the cars to ensure the interchangeability of all 
the important s entering into the construction of the 
rolling-stock ; the car bodies are 35ft. 44in. in length, and 
about 6ft. wide, and are designed to provide seating 
accommodation for 48 passengers. The floor frames are 
built of well-seasoned teak in combination with steel 
sections of such members and sizes as to ensure maximum 
strength and minimum weight. Openings are arranged in 
the frame over the motors to afford convenient access to 
the armature brushes and to all bearings requiring 
frequent inspection and oiling. The platform floor frames 
are formed of teak timbers, extending under the main 
floor frame as far as possible without interfering with the 
clearance of the trucks, and project out from each end sill 
oft. to provide room for the brake shaft and controllers. 
Teak end bars are secured to the outside ends of these 
timbers, forming sills, to which the platform dashes and the 
entrance steps are secured. The main floor is laid with 
fin. matehed teak boards, and secured at all bearings with 
barbed wire nails. To prevent the car from sagging, a 
substantial truss is provided, supported in the centre by 
two wrought-iron standards. The roof frames are composed 
entirely of teak, the covering being of cotton duck, laid 
wet in a coat of white lead paint. Storm curtains are pro- 
vided for each side entrance of the cars, sliding in grooves 
between the post. The dashes are made up of No. 16 B.W.G. 
steel рае furnished with substantial iron rails and 
wrought-iron post. The collision buffers are made up of 
óft. by бір. steel angles, and are secured to the ends of 
the platform to protect them from injury in case of accidents. 
These are slotted, and pins provided to enable hauling of 
cars in case of emergency. Each caris provided with two 
circuits of 100-volt incandescent lamps, with change-over 
switches for putting one or the other headlight in circuit. 

The trucks upon which the cars are mounted are of the 
Brush Company's single type; they are suitably built to 
gupport the car bodies and to receive the motors and gear- 
ing. The cars are fitted with а complete set of electrical 
equipmente, each set consisting of two of the well-known 
Dick-Kerr standard 25B traction motors, capable of deliver- 
ing approximately 28 h.p., the temperature of the various 

rts not exceeding 75deg. C. after running at full load 
or one hour. The controllers supplied with the electrical 
equipments are of the same firm's standard D B 1 form, 
C type, especially arranged with resistances for emergency 
braki Pg, operated by the driving handle, which may be 
utilised either when the car is proceeding forwards or baok- 
wards. The power-house has been erected on the company’s 
site in Seventy-Highth-street, together with the necessary 
offices, car-shed, and repair shops. The steam plant consists 
of three Babcock and Wilcox water-tube boilers, with a 
working pressure of 16010. per square inch ; each boiler is 
provided with a steam superheater fitted with all the usual 
accessories, & water storage tank with a capacity of 20,000 
gallons of water, a fuel economizer, and two double-acting 
single-cylinder feed pumps, each capable of delivering 
2,000 gallons of water per hour. 

The engines, which are three in number, are of the 
well-known Belliss compound two-crank type, mounted 
on bed-plates extended to take the direct-coupled generators. 
Each engine is fitted with a heavy flywheel and steam 
separator, and is capable of giving a normal output of 
300 b.h p. when running at 400 revolutions per minute, 
non-condensing, with steam at a pressure of 155lb. per 
square inch at the stop valve. 

The electrical plant consists of three continuous-current 
compound-wound generators, coupled direct to the engines, 
the output of each generator being 200 kw. when running 
at 400 revolutions per minute, and they are designed to 
give an overload of 20 per cent. for 24 bours, with a 
moderate rise of temperature, current being developed 
at a voltage of 500-550. The generators are in every 


‘electing me its second president. 


respect in accordance with the standard practice of Dick, 
Kerr, and Co., Limited, the magnet frames being of cast 
iron, the pole-pieces being built of laminated steel and cast 
into the magnet frame. The commutation is sparkless at all 
loads, and the field windings are so arranged to give a 
10 per cent. rise in the EMF. from no load to full load. 
The switchboard was built by Dick, Kerr, and Co, Limited, 
and consists of nine black enamelled slate panels 1 fin. 
thick, each supported independently on an iron frame. 
The board consists of three generator panels, four 
feeder panels, one station lighting, one Board of 
Trade panel. Each generator panel is provided with 
two single-pole switches, one being on each panel; 
one equalising switch to connect the shunt of the 
compound-wound dynamo on to the equalising omnibus 
bar; one shunt field rheostat to enable the E.M F. of the 
generator to be raised and lowered 50 volts; one field 
switeh with resistance and pilot lamp; one main ammeter ; 
ап automatic circuit breaker with magnetic blow-out. 
Each feeder panel is provided with one main eingle pole 
switch ; one automatic cirsuit breaker; one ammeter. e 
testing panel has mounted on it all the necessary instru- 
ments and switches for recording or measuring the leakage 
taking place. Also recording voltmeter for recording the 
difference in potential between the terminus ends of the 
rails and the negative omnibus bar. The station circuit 
panel is mounted with all the necessary switches and fuses, 
together with ammeters required for the station lighting 
and motor circuits. 

One of Higginbottom and Mannock’s 10-ton engine-room 
travelling cranes for a span of 384ft., with a lift of 20ft., 
has been erected in the power-house, the lifting longitudinal 
and transverse traverse being worked by chains from the 
engine-room floor. 

he contractors for the whole of the work and plant 
were the well-known firm of Messrs. Dick, Kerr, and Co., 
Limited, represented in Mandalay by Mr. T. Williamson. 
The sub-contractors were Messrs. Nahapiet and Martin, of 
Rangoon. The consulting engineers for the work were 
Messrs. Kincaid, Waller, Manile and Dawson, of West- 
minster, who prepared the detailed plans and specifications, 
and were represented in Mandalay by Mr. E. Sellon. The 
local work was carried out under the able superintendenoe 
of Mr. Griffin and Mr. A. C. Morgan. 


MUNICIPAL TRAMWAYS ASSOCIATION OF GREAT 
BRITAIN. 


LIVERPOOL CONGRESS . 


Presidential Address. 
BY MR. C. R. BELLAMY, A. M. I. C. E. 


My first duty, and a very pleasurable one, is to thank 
the members of this association for the honour conferred in 
It ie customary, and 
perhaps convenient, for the president’s address to imme- 
diately succeed his election. Circumstances over which I 
had no control rendered it impossible for me to attend the 
first conference of the enlarged association at Glasgow in 
July last, to do honour to our first president, Mr. Young. 
Had I been present, I should have felt inclined to suggest 
that our good friend should have held the office until the 
Liverpool meeting, an arrangement which would have 
imparted to my address to-day the perhaps more fitting 
and congenial flavour of the inaugural presidential address, 
rather than the valedictory discourse of one relinquishing a 
pleasurable and distinguished position. 

Recognising the importance of the position to which you 
were good enough to call me, I have from the outset done 
my best to maintain and enhance the usefulness and pros- 
perity of the association. Primarily affiliated in member- 
ship for the betterment of tramway interests and for the 
cultivation of the social instinct which, notwithstanding our 
toilsome lives and incessant worries, survives in very vital 
force, we are invariably animated by the consciousness that 
the central objects of our official existence are the public 
weal and advantage, and there is not among ug one who 
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holds or works to any other belief, save the one essential 
that the interests of managers and the public in municipal 
tramways are mutual, and act and react one upon another. 
Efficiency, always with due regard to economy, in tramways 
management is the indispeneable handmaid to public con- 
‘venience. Acutely mindful of this, the ideal which our 
association inculcates in its members is just that efficiency 
of administration and service which accounts for the 
greatest public benefit in the realm of street travel. 

May I be permitted, as its mouthpiece for the moment, 
to claim for the association the extension to membera of 
municipalities as well as managers such ever ready help 
and direction as cannot be secured through any other 
channel. With interests so obviously mutual you will, I 
am sure, be prepared to agree that any subject or scheme 
paraded for consideration should appeal with equal force to 
the civic representative as well as the er. Hence it 
is needless for me to apologise for bringing before you now, 
not as the critic, and certainly not as the dogmatist, but 
necessarily in a more or less cursory way, though with a 
very earnest purpose, one or two of the topics affectin 
tramway interests, wide and general in their scope, whic 
may form reasonable matter for careful thought. 

Asa preliminary, it is perhaps well that 1 should refer 
to the A and work of the association during the 

ear. Since the Glasgow conference 11 corporations: and 
13 officials have been added to the roll, the association now 
numbering 56 corporations and 71 managers or their 
assistante. This indicates that practically all the municipal 
tramway undertakings of the country are allied with us, 
а circumstance upon which we are reasonably entitled to 
congratulate ourselves. The standardisation of tramway 
accounts, which was referred at the last conference to a 
joint committee of the Institute of Municipal Treasurers 
and Avcountants and this association, has been pushed 
forward with the vigour and care which the importance of 
the subject demanded. As а result of conferences held at 
сераш and Bradford, a form of accounts has been 
evolved which it is hoped will mest the requirement of 
enabling a fair comparison to be made of the working 
results of comparable undertakings. The initial difficulty 
appeared to be to bring into line for the purpose those 
undertakings which generate their own electricity with 
those purchasing from another source, chiefly owing to 
the impossibility of dealing with capital charges in the 
revenue account. The trouble has been overcome by 
providing a supplementary statement setting forth the 
total energy costs in the case of self-contained undertak- 
ings, which will be comparable with the purchase price 
of the others. The vexed question of differential deprecia- 
tion has been left entirely open by carrying the balance 
from net revenue account to an appropriation account, 
where, after satisfying mortgage loans and sinking fund 
charges, any balance is allocated either to “ reserve or 
renewal fund,” or to “relief of rates.” Mr. Dalrymple, 
who introduced the subject of standardisation at our fat 
conference, will at a later stage to-day give you a more 
detailed description of the form now submitted for final 
approval, which will doubtless be most interesting and 
useful. 

In May last the managers’ section of the association had 
a meeting at Bradford, where we were met by the mayor, 
and entertained most hospitably by the Tramways Com- 
mittee. The conference was of the nature of a family 
gathering, where there was no “chiel amang по takin’ 
notes," and we discussed our failures freely, as well as our 
successes, and exchanged experiences on a variety of topics 
of everyday interest, with great advantage to all. 

The municipalisation of British tramways is making 
steady progress, about 215 additional miles of tramways 
having been applied for during the present session under 
an estimated cost of over £5,000,000, and provisional 
orders have been granted for about 34 miles, the esti- 
mated expenditure amounting to £307,380. There is 
evidence of а better recognition of the principle under- 
lying the early action of some of the large towns in 
arranging to acquire or operate the tramways of small 
adjacent authorities. It is increasingly clear that unity 
means strength and makes for success in tramway opera- 
tions, and that what could not be obtained in small self- 


contained concerns is readily secured under a combination 
extending the obvious advantages of a large undertaking 
over the whole of the area administered. In this connec- 
tion the subject of through running becomes increasingly 
important, because where combination or absorption cannot 
be arranged between adjoining districts, it will have to be 
considered. The convenience of the public must always be 
placed in the forefront of traffic considerations, and just as 
the railway companies had to arrange through running 
very early in their history, so it is becoming a necessity 
with the ever-extending systems of tramways, and it is 
desirable that this should be recognised, and the principles 
controlling it settled by municipalities while their position 
for purposes of negotiation is strong. In many cases where 
adjacent local authorities have failed to amalgamate for 
tramway purposes or link their systems, company pro- 
moters, recognising the necessity, have step in to 
provide the required connections. Thus, in the case of 
our own county, the South Lancashire Company has con- 
nected or obtained authority for connecting 28 of the prin- 
cipal towns, bringing into one vast рн: Liverpool and 
Manchester, which in turn is rapidly linking itself with an 
equally important combination of the principal towns of 
Yorkshire, It is unfortunatethatthe municipalities concerned 
do not control all these lines. Under a system of joint 
municipal ownership and more centralised management 
their usefulness would be enormously increased. There 
are many important reasons why the work of tramways 
should be largely extended. There are considerations apart 
nis beyond the immediate benefits to the public that would 
follow. 

The safeguarding of the financial stability of our under- 
takings must be considered. It must have struck the 
student of municipal tramway administration throughout 
the country that there is a tendency under periodic 
pressure to make unsound concessions. The returns for 
last year disclose the grave fact that nearly a dosen 
municipal undertakings ended the year with a deficit. It 
is probable that in most of these cases satisfactory resulte 
would have been obtained if routes, stages, and fares had 
been arranged on & basis suitable to the particular district 
concerned, rather than framed in an attempt to imitate 
those of large towns, where continuous streams of point-to- 
point traffic alone render them possible. In the large 
towns there are also signs of danger ahead. 

Great benefits have accrued under municipal control. 
Routes, service, and speed of cars have been largely increased, 
with a reduction in many cases to less than one-half the 
fares under horse traction. A few years ago a house in 
the suburbs was regarded as in an eligible position if it 
were witbin 10 or 12 minutes’ walk of a railway station, 
with a quarter or half-hourly service. To-day the tramways 
are within a few minutes’ walk of everyone's door, with a 
practically continuous service at all times of the day, and 
nearly all night, throughout the year, and prudence suggests 
that further concessions should be sparingly accorded until 
systems are consolidated and their financial stability finally 
secured. It is, however, difficult to obtain proper recognition 
of these requirements, and we all experience the well-nigh 
impossible task of resisting at certain periods of the year 
proposala which are fraught with por danger. The 
halfpenny stage, the penny universal fare, the all-night 
service, the season ticket, a multiplication of adjacent 
parallel routes, and lately farthing fares for scholars, are 
all questions of most serious importance, which, if care- 
lessly dealt with, may at any time lead to disastrous resulta, 
and the obvious danger underlying them should suggest 
the advisability of inoreasing the souroes of tramway 
revenue in directions less subject to popular attack. 

It will be remembered that the Tramways Act of 1870 
provided for a general merchandise traffic, and while this 
class of business under company control has been praeti- 
eally ignored, it is probable that with interurban connec- 
tions and joint municipal controlit would become a very 
useful source of additional revenue as well as а great boon 
to important sections of the trade of the country. It is 
satisfactory to note that the carriage of parcels has already 
been taken up on nearly one-half of our tramway systems. 
For many years it has been apparent that some better 
method of collecting and carrying the agricultural and 


478 THE ELECTRICAL ENGINEER, SEPTEMBER 30, 1904. 


varied produce of the districts surrounding large towns 
has been necessary beyond that provided by the railways, 
which cater almost exclusively for the traffic between the 
large centres. Considerable areas are wholly without any 
form of carriage other than the horse vehicles—in fact, the 
abandonment of the canals of the country, largely as a 


result of their purchase by the railway companies, has: 


reduced the distributing network. This was made clear in 
the evidence tendered to the Royal Commission on Agri- 
cultural Depression in 1895 to 1897, when the Light Rail- 
way Act was offered as a possible solution of the difficulty. 
Under this Act the Treasury was empowered to make loans 
for the construction of light railways and free grants where 
the construction of such railways would benefit agriculture 
or connect fishing harbours with a market, or for the 
development or maintenance of some definite industry. 
During the first seven years of the operation of this Act 
257 applications were sent to the Board of Trade for con- 
firmation, the length of line being 1,658 miles, and the 
estimated cost £12,150,447; but these were largely for 
passenger tramways, which I do not think were con- 
templated under the Aot, and, therefore, towards the con- 
struction of these lines the Treasury has only assisted to 
the extent of £250,000 by loan or free grant. The object 
of the Government in passing the Light Railway Act was 
avowedly in the interest of the small agriculturists and 
traders carrying on business at distances се the railway 
which excluded them from the markets of the country. 

The recommendations of the committee on which the Bill 
was framed were mainly on two points—the cheapening of 
the methods of obtaining parliamentary powers, and the 
relaxation of the Board of Trade requirements. The Bill 
proposed to commit the authorisation of light railways to 
county councils and county boroughs. The committee 
reported that they had given special attention to the case 
of light railways in agricultural districts, and had also con- 
sidered tramways in rural as well as urban districts, and 
pointed out that the powers then existing had not been 
availed of in the case of light railways owing to the con- 
sent of the railway companies being necessary, and to 
want of latitude on the part of she Board of Trade, and, in 
the case of tramways, in consequence of the local authorities 
requiring conditions which were considered too onerous. 

The committee considered that impediments to construc- 
tion might be greatly diminished, and that on a large portion 
of the lines contemplated regulations which had been 
previously enforced might be considerably relaxed. It 
was considered that the newly-formed county councils and 
county boroughs might be vested with powers of authorisa- 
tion, which it was assumed would be exercised with due 
2 1 to the existence of local control and responsibility. 

ith these changes it was thought that the initial cost of 
construction and the expense of working would be so 
greatly reduced that many light railways and tramways 
would be constructed to the general advantage of trade, 
and especially to agricultural districts without any satis- 
factory means of transport. 

The Light Railways Act has failed for two principal 
reasons: firstly, because the authorisation was not trans- 
ferred to local authorities ; and, secondly, largely consequent 
upon the first, local authorities have not attempted to pro- 
vide the railways. Market gardening, including fruit. 
growing and dairy work, are carried on profitably within 
easy cartage distance of any large town, but beyond a 
radius of a few miles from such centres heavy cartage and 
railway terminal charges, coupled with the unavoidably 
delay attending transhipment in transit, render these 
industries unremunerative. Declining agriculture has led 
many of our legislators to consider the problem of dealing 
with the production in this country of fruit, vegetables, and 
dairy produce which our climate favours, and which is at 
present largely imported. Their production at home would 
take a large amount of labour back to the land, which for 
present bulk crops is principally operated by machinery. 
The imports of food stuffs capable of being raised at home 
amounted in 1903 to the amazing total of £43,752,162, 
made up as follows—viz.: butter, £20,798,707; cheese, 
£7,054,710 ; eggs, £6,617,599 ; apples, £2,781,643; cherries, 
£167,142 ; gooseberries, £28,444 ; grapes, £715,057 ; pears, 
£526,463 ; plums, £622,268 ; strawberries, £49,362 ; honey, 


£50,549 ; milk (fresh), £1,062; onions, 1, 008, 016; 
potatoes, £2,603,238; tomatoes, £953,102. Competent 
authorities have persistently asserted that the bulk of this 
produce cculd be profitably raised in this country if it were 
possible to convey it cheaply and expeditiously from the 
producer to the consumer. 

The only attempted solution of this problem was the 
effort to promote the construction of light railways, which, 
by reason of their cheaper construction, would, it was 
hoped, provide a network of mechanical carriage of great 
flexibility capable of dealing with а traffic that the railways 
do not, and cannot, cater for. An American has said in 
describing a tramway goods system that it was as flexible 
as an elephant's trunk, and quite as capable of picking up 
small things, and that it could flourish on the crumbs that 
a steam railway would despise. It is this power to pick 
up small things over large areas expeditiously, cheaply, and 
frequently which the railway companies lack, and for which 
they should welcome us as allies. The ever-increasing net- 
work of municipal tramways, with their connecting links, 
might quickly provide the whole country with a system 
cheaper in operation than was contemplated under the 
Light Railways Act, which would do much under proper 
recognition of its capacity to largely increase the trade and 
revenue of the country. There can be no doubt as to this 
in the minds of anyone who has had an opportunity of 
seeing what has been effected in America in connection 
with interurban tramways. The manufacturer there has 
no difficulty in selecting a cheap and suitable site for build- 
ing, ав an inexpensive tramway siding to his premises con- 
nects him practically at any point with the gathering and 
distributing systems of the country. Agriculturists are 
largely benefited, cheap and rapid transit between the land 
and the town for more remunerative produce is secured, 
and where large systems such as Detroit, Cleveland, Toledo, 
and Buffalo have got well under weigh, it is olear that large 
and general benefits ensue, and no interests are adversely 
affected. 

It was at one time thought that goods traffic on tram- 
ways would interfere very largely with the revenue of 
railways, but it is found that tramways make a business 
peculiarly their own, while aiding largely in the develop- 
ment of railways. In the towns referred to, industrial life 
appears to follow the interurban tramways, and the land has 
been put to far more profitable use. Beet sugar. factories 
have been erected in positions which would have been quite 
impossible but for the tramways, which ramify into the 
district, collect the beet and convey it to the factory, and 
take the manufactured article from the factory to the steam 
railways with which they are connected. Fruit-growing 
over a largely widened area is becoming highly remunera- 
tive. Suitably arranged cars are run into the heart of the 
country at various points, where the freshly-gathered fruit 
is collected and carried on trays on adjustable shelves right 
into the town markets, where it is on sale within two or 
three hours of gathering from a distance of 20 to 30 miles. 
In these towns the rai] and tramway companies are working 
with the utmost harmony, their systems are connected, and 
often a number of railway cars are taken from the steam 
roads over the tramways by electric locomotives from point 
to point in the city to the great advantage of traders, who, 
by this means, secure much earlier and cheaper delivery. 
I believe there is great scope for such a development of 
tramways in this country. With the provision of such a 
system a farmer would be able to place his produce ona car 
always within easy cartage distance of his land, with a 
certainty that it would be promptly delivered into the 
market of one of the adjacent towns, whither he could 
accompany it for a few pence. Traders and manufacturers 
could obtain or send light consignments of goods at any 
time under short notice to the connected towns, railways, 
or docks. They could replenish their supplies from the 
markets or cold stores by telephonic order practically in a 
few minutes, and the experience of America that such 
traffic on tramways assists rather than injures railway com- 
panies would be demonstrated in this country. 

Coming nearer home, the Belgian light railways ma 
be referred to. These lines are independent of the main 
lines, but in connection with them, and are light rural 
railways running alongside or on main roads. nerally . 
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they are from two to thirty miles in length in the 
neighbourhood of most of the principal towns. About а 
quarter of the capital is furnished by the State, another 
reden by the provinces, and the remainder by the 

ational Light Railways Society, which is nominally a 

rivate company, but is practically controlled by the 

a: Government. Agricultural, dairy, and general 
produce is carried at very low rates, milk is taken for 
distribution free of charge, and empties sre returned 
free. It is stated that these railways have been a great 
success, and the maximum interest of 44 per cent. paid. 
A similar system is in operation in Italy and other parta 
on the Continent ; indeed, every country in Europe, with 
the exception of England, is doing all it can to develop 
light railways for the benefit of the vast areas of land 
untouched by railways. 

I may refer to a letter sent some time ago by the Belgian 
Minister of Agriculture to the local government of the 
various provinces of the kingdom enclosing a circular issued 
by the National Light Railways Society. It contained the 
following statement—viz.: “I beg to direct your special 
attention to the exceptional importance of the work that 
the National Society is charged to conduct to a successful 
end, and to the great services which it can render to the 
country. The society comes at the precise moment in the 
middle of the serious crisis which weighs upon agriculture, 
industry, and commerce—in a word, on all the sources of 
the prosperity and wealth of the nation. It will be able to 
contribute largely to diminish the intensity of the crisis, if 
it is well understood, and wisely made use of. The Govern- 
ment will do everything in its power to encourage the con- 
struction of these new methods of communication. For 
years past the spirit of enterprise and progress has directed 
iteelf almost exclusively to the extension and improvement 
of main lines of railway. It is true that the number of 
roads and canals has been increased, and that their con- 
struction has been improved, but there have been no 
changes, or almost none, in the manner in which traffic is 
conducted on these lines of communication. Old-fashioned 
wagons continue to travel on the high roads, and whereas 
the price of carriage for long distances has enormously 
decreased, it costs as much, if not more than it did half a 
century back to cart a load of wheat. It is the function 
of light railways to improve this state of things. Con- 
structed, as a general rule, on the existing roads, and, in con- 
sequence, more economically than main railway lines, operated 
with utmost economy, and by means of cheap rolling-stock, 
they will furnish the people with the means of transporting 
their products at the lowest possible price. By means of their 
junctions with the main railway lines, they will render 
access to them more convenient both for passengers and 
for goods. They will assist communication from village to 

illage, and from the village to the adjacent station. They 
will call into being new industries and increase the pros- 
perity of existing industries by affording them new outlets 
for their products. Finally, they will enable the farmer to 
pona at a cheap rate the fertilisers necessary to enable 
im to face foreign competition, and by the low cost of 
carriage will open to him the markets of his own country 
as well as those abroad. For many places, deprived, as it 
seemed, for all time of railway communication, these light 
sel he will furnish an opportunity unhoped for, and 
possibly the last, of escaping from their fatal position of 
isolation.” 

Again, the German Minister of Public Works, on moving 
the third reading of the Light Railways Law in the German 
Parliament, stated: Elsewhere the construction and work- 
ing of similar light railways have proved a blessing to the 
country. A traveller to-day through North Italy, through 
Belgium, and through Holland, can satisfy himself what a 
blessing these light railways have been. It is as though 
irrigation canals had been carried through the fields, and 
everything was growing and flourishing under their ferti- 
lising streams. In North Italy, in particular, the blessing 
which they bring with them is so obvious that even the 
casual tourist can hardly fail to notice it.” Mr. George 
Lambert, member of the Royal Commission on Agri- 
culture, stated: “The killing competition that now exists 
in such produce as cereals forces farmers to rely on pro- 
ducts of a more perishable, therfore of a less competitive, 


character. To get these products quickly to the consumer, 
rapid, cheap, and easy transit is essential, which it would 
be an enormous benefit to secure.” 

The municipalities, acting in concert with county 
councils, have an opportunity of providing a system of 
light railways by making the most effective use of the 
public highways, which would render it possible, in addi- 
tion to other obvious benefits, to produce in our own 
country the £40,000,000 worth of foodstuffs annuall 
which are at present imported, and would thus confer bot 
upon producer and consumer immeasurable benefits, which 
should secure to our tramway undertakings the success 
which has followed the adoption of this class of haulage on 
the Continent, where, by the cheap concentration of produce 
and combined bulk forwarding, it has been placed on the 
English markets under lower transit cost than can be 
secured by the British farmers operating within 20 or 30 
miles of the same market. After studying the evidence 
given before the Royal Commission on Agricultural Depres- 
sion, I feel satisfied that farmers and landowners would 
join with the county council in affording, as far as possible, 
necessary facilities for the widening of roads, and the pro- 
vision of common collecting and distributing depéts which 
might be found necessary. 

I would suggest that this association might effectively 
demonstrate its general usefulness by preparing a memo- 
randum of a scheme for facilitating the provision of interf 
urban tramways, in conference with the representatives o- 
county councils, for consideration by the Minister of Agri- 
culture. It is not too much to hope that the Government 
might be induced to accept the recommendations of the 
Special Committee of 1895 on Light Railways in connection 
with the amendment of that Act, which is now under con- 
sideration, which unfortunately were largely omitted in the 
present Act, and following the Continental practice of more 
generous assistance, preferably in the matter of road widen- 
ing, enabling municipal and county councils acting in 
concert to provide а system of carriage which would 
confer iaestimable benefits on the whole community. 


Cars: Their Equipment and Maintenance. 


BY MR. JOHN ALDWORTH, GENERAL MANAGER, NOTTINGHAM 
CORPORATION TRAMWAYS. 


“Cars: their equipment and maintenance," is undoubtedly 
one of the most important matters with which tramway 
managers and their staffs have to deal, as this is the actual 
and visible source from which the revenue of the undertsking 
is derived. The average passenger does not trouble himself 
about such matters as the design or equipment of the power 
station, and provided there is always sufficient power to 
run the car on which he is travelling, rests satisfied that 
everything there is as 16 should be; but let the car be not 
quite to his liking as regards accommodation, especially 
when asked to close up and make room for “just one more, 
please,” or the temperature inside does not exactly suit his 
particular ideas on the subject, he is often very much in 
evidence ; whilst, for want of something else to раш at, 
he occasionally enlarges upon the way in which he would 
build and run cars if he had anything to do with the 
matter beyond, as he is fond of telling the tramway 
employés, “ wii fn help to pay for them." 

he subjeot is also а very large one, and no attempt will 
be made in this paper to treat it at all fully, as to do so 
would be to raise more points than could be reasonably 
dealt with in a paper of this description, or discussed in the 
limited time at our disposal. The writer, therefore, pro- 
poses to touch only upon a few of what he considers to be 
the most important festures, and wishes it to be under- 
stood that his observations are chiefly a description of the 
methods in operation on the Nottingham system, the result 
of some 11 years'experience in the working of that and 
other electric tramway undertakings; also that it is not 
intended to lay down rules and regulations upon matters 
which have to be dealt with in accordance with the local 
or special conditions pertaining to each separate under. 
taking, but only to provide a basis for discussion and 
comparison with the methods in operation on such 
undertakings. 
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Design of Cars.—Cars should be of a design and size most 
suitable for the safe and expeditious handling of the par- 
ticular class of traffic to be dealt with. For the traffic in 
the streets of large towns single-truck cars carrying from 
50 to 56 passengers are, in the writer's opinion, the most 
suitable. From the passenger’s point of view it gives a more 
frequent and a quicker service, whilst from an operating 
point the car is more easily handled, and can work its way 
through the ordinary traffic of the streete with much less 
risk of accidents. For dealing with a long-distance and 
varying traffic over suburban lines, the large bogie car 
carrying from 80 to 100 passengers has its advantages. Of 
the reversed and the ordinary type of staircase, both have 
their advocates. For ensuring the safety of passengers, 
protecting motormen and conductors from the vagaries 
of the English climate, and utilising all the space possible for 
seating accommodation, the reversed type is undoubtedly 
the best, the chief drawback being that it to some extent 
obstructs the motorman’s view of the traffic on one side; 
the writer has overcome this difficulty by inserting a small 
sheet of jin. plate glass in the riser of the staircase level 
with the motorman’s head. This device has now been in 
use for a considerable time, and has proved very effective. 
The efficient ventilation of the car is one of the things that 
until quite recently has not had sufficient attention devoted 
to it, and many of the earlier cars leave much to be desired 
in this respect. To remedy this defect as much as possible, 
the writer has had the four coraer side ventilating 
windows, which were originally hinged at the bottom, 
pivoted vertically at the centre, so that the end of the 
ventilator nearest the platform swings outward, and the 
other end inward, thus giving two openings on ‘each side 
of the car, through which a supply of fresh air is admitted 
at the front, above the passengers’ heads, the foul air being 
forced out through the two corresponding openings at the 
rear end. The size of the openings can be regulated accord- 
log to the state of the weather. With cars having rheostats 
fixed inside under the seats the question of ventilation 
becomes still more important, and for this reason, if no 
other, the writer considers all rheostats should be fixed in 
some outside position. A folding step is being given a trial 
in some towns. The writer, however, is unable to give 
particulars of this device, but hopes something will be said 
on this subject by the members present who have been 
trying it. The writer does not propose to touch upon such 
controversial subjects as top deck covers, dry seats, wind 
shields, route indicators, and lifeguarde, which for some 
time past have been so much in evidence. 

Motors.—To ensure a satisfactory service, it is necessary 
that cara should be equipped with motors designed to meet 
the varying conditions of the particular system they have 
to operate, and be capable of developing sufficient power to 
enable them to climb the steepest gradient thereon without 
being unduly overloaded, as, although the initial cost may 
be lower and the average consumption of current per mile 
kept a fraction less, with a smaller motor, the additional 
cost of repairs will more than counterbalance this, to say 
nothing of the extra risk of breakdowns on the road, with 
its consequent interruption of traffic. Given a properly 
designed and sufficiently powerful motor, the important thing 
is to see that it is well taken care of. This can only be 
done by having it systematically inspected, and maintained 
in its most efficient condition. The writer has tried several 
methods of inspectlon and reporting upon the condition of 
the car motors, also of carrying out the repairs, and the 
following system has been adopted as a result thereof. 
The commutators, brushes, and brush springs are examined 
nightly, and where any commutator shows signs of undue 
sparking or heating, it is carefully examined by the night 
foreman, and if no cause for it can be discoverad, it is 
cleaned and the car again put into service ; instructions 
are given to the chief motor inspector to test the car on 
the road during the following day, and if then found to be 
working unsatisfactory in any way, it is sent inte the works 
to be thoroughly tested and the defect put right. Armature 
and motor bearings, with their lubricating boxes, are also 
examined nightly, and any defect discovered is reported to 
the night foreman, who in avery case uses his diecretion 
whether such can efficiently dealt with by himself, or 
whether the car shall be kept in for it to be dealt with by 


the day staff. The writer has tried several kinds of white 
metal for lining motor and armature bearings, also solid 


gunmetal armature bushes of different mixtures ; the latter, 


however, are not being renewed, but when worn down are 
bored out and run up with white metal, instead of being 
scrapped. This has been found to answer well, besides 
effecting the following saving in the cost of renewals under 
this head: gunmetal bushes for one armature, including 
boring and turning, after allowing for their scrap value, 
18s. ljd.; boring out old bushes, filling with white metal, 
and boring, 5s. 8d.; each subsequent relining and boring, 
1s. 8d , or а difference of 16s. 51d. in favour of white metal 
lining. The average life of the gunmetal bushes has been 
25,086 miles, and that of the lined bushes practically the 
same. A further advantage is found in the fact that, 
should a bearing run hot, there is not the same danger of 
the shaft being scored with white metal as is the case with 


gunmetal. А metal is now being tried for lining, composed 


of three parte virgin spelter to one part block tin, which is con- 
siderably harder than any other white metal tried. This 
has not been in use sufficiently long to enable particulars 
to be given of the mileage to be obtained from bearings so 
lined ; but so far they have given good results, the journals 
being in excellent condition, and the writer has no hesita- 
tion in saying they will give а considerably increased 
mileage. Armatures, field coils, and leads are thoroughly 
examined, tested, and coated with insulating compound, 
also commutators turned up, if required, every time the car 
passes through the repair shops for overhauling the 
bearings. The writer believes that. considerable advantage 
would result from having commutators ground true 
instead of being turned up in the lathe, and is now 
experimentiog in this direction. The condition of 
the armature bearings of each car is determined at 
least once а month by the night foreman, who tests the 
clearance between the armature and bottom fields, for 
which purpose he is provided with a set of steel feelers, 
numbered, and varying in thickness from jin. to jin. 


"The exact clearance of each armature is recorded and sent 


to the works superintendent, who decides when it is 
necessary for the bearings of а car to be renewed. After 
being repaired, each armature undergoes an insulation test, 
and before being put under а car it is also tested at full 
load by being run for а period of 15 minutes in either 
direction. This shows up any defects in the repairs, and 
ensures it being in perfect working order when again put 
into service. 

Controllers.—Controllers are all examined at the end of 
each day's work ; all contacts are cleaned and thinly coated 
with vaseline, aleo adjusted or renewed as found necessary. 
The whole of the inside is kept perfectly clean, and the 
parts which require it are periodically coated with insulat- 
ing compound, with the result that it is a very rare thing 
for a controller to give trouble. 

Automatic Cut-outs.—These appliances from time to time 
gave considerable trouble on the road, and it was found 
advisable to calibrate them every time a car passed through 
the shops for overhauling. This has effectively dealt with 
that particular trouble. 

Trolleys. — All trolleys are examined daily, whilat the 
poles are also tested for tension, and adjusted (if found 
necessary) once а month. Experiments have been made 
with several kinds of trolley-wheel bushes, and one com- 
posed of solid graphite has been found to give the best 
results. The bush, wheel, and spindle, now submitted for 
your inspection, has run 5,762 car miles, and, although the 
wheel is nearly worn out, the bush and spindle are very 
little the worse. They can be put into, and will last the 
life of, a second wheel. The cost of the bush is 1s. 2d., 
compared with 1s. paid for the metal-cased graphite bush, 
of which two are required during the life of one wheel. 
The protection of passengers from electric shock is an 
important matter, and to ensure this as far as possible by 
the immediate detection of a leakage, ruby lamps are being 
used in the leakage circuit, so that they shall not be confused 
with the platform lamps. All leakage lamps and circuits, 
also lightning arresters, are examined and tested at least 
once a month. Some undertakings have had their cars 
fitted with a patent trolley earth indicator," which consists 
of a short-circuiting switch, held open by means of a fine- 
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wire fuse. This wire is connected in shunt with the switch, 
and as the whole apparatus is in circuit between the trolley 
base and earth, immediately upon the standard getting 
alive the fuse is melted and allows the switch to close by 
means of a spring. This connects the standard directly 
to earth, and causes an electric or mechanical bell to be set 
ringing. 

Brakes.—The question of brakes is an important one on 
every undertaking, but where cars have to negotiate 
gradients of 1 in 11:5, and carry some of the heaviest 
rushes of holiday traffio over them, as is the case on the 
Nottingham system, it becomes a very important one 
indeed, and the writer considers that too much attention 
cannot be given to assure their being maintained in the 
highest possible state of efficiency. It is not proposed to 
discuss the merits or demerits of the various types on the 
market, but only to emphasise the importance of having 
motormen кереу ишо in the best way to use the 
brakes at their disposal, and a systematic inspection and 
overhauling of such brakes by trained and competent men. 
Money во spent can be considered as a firet-class inguranog 
premium against accidents. All the cars under the control 


of the writer gre equipped with either a mechanical or 


magnetic track brake, in addition to the ordinary ratchet 
wheel brake, all of which are carefully examined nightly, 
and the necessary adjustments or renewals . In 
addition to this, all the brakes of every car are examined 
and tested once a month under the direct supervision of 
the works superintendent or his chief assistant. A number 
of the cars are fitted with an automatic adjusting device for 
keeping the blocks set to the proper distance from the 
wheels. These are acting very satisfactorily, and effect a 
eaving in labour. During the time the Nottingham electric 
system has been in operation—nearly four years—there has 
not been a single case of a car running away, which of itself 
fully justifies the great care that has always been bestowed 
upon this part of the equipment. 

Wheels and Axles.—As to the vexed question of steel 
versus chilled-iron wheels, sufficient has been heard of this 
recently to excuse а comparison of their merits being entered 
upon in this paper. Like many others, the writer has been 
erimenting with steel-tyred wheels, but considerable 
ifficulty bas been caused by the flanges. Possibly this 
may be attributed to the fact that they have a large number 
of curves to negotiate. On one route of about three miles 
there are seven curves of а radius ranging from 45. to 
about 60ft. Very good results have been obtained from 
chilled wheels, some having run upwards of 45,000 miles, 
the average life being 34,124 miles, and in only one case 
has a pair been trued up in the grinding machine. We 
have a good permanent way, which doubtless accounts 
to a large extent for our comparative freedom from the 
troubles connected with broken axles and wheel flanges. 
For single-truck сагв the tendency appears to be in 
favour of increasing the size of the axles. This is 
undoubtedly a step in the right direction, as a much 
larger diameter might be used with advantage, not only for 
the additional strength, but also to obtain a larger bearing 
surface. The writer is not in a position to discuss the 
question of broken axles, having but one failure in 
6# million miles run by the cars. 

Inspection and Reporis.— To avoid as far as possible break- 
downs on the road, and for assisting motormen who might 
be in difficulties, a motor inspector is stationed at a point 
on the system where all the lines converge. Defects 
reported to him are dealt with on the road, or the car 
changed if necessary, and a daily report of all such cases is 
made by him. He is in direct telephonic communication 
with each depót, which enables him to arrange for the 
changing of cars at the most convenient point. Definite 
instructions have also been given that under no circum- 
stances shall а car be allowed to remain in service with its 
brake in the slightest degree defective. In addition to 
this, every motorman before going off duty enters in the 
report book at his depót particulars of any repairs requiring 
attention, and attaches his ш thereto. These 
reporte are compared with that of the motor inspector, and 
а return of all repairs executed during the night is handed 
in to the works superintendent gach morning. The running 
condition of each car is tested periodically by the chief 


motor inspector, who himself operates it both up and down 
the heaviest gradient of the route upon which it is running, 
and the result thereof is also reported to the works super- 
intendent. This has proved a very effective way of detect- 
ing faults and having them dealt with on the “stitch in 
time principle, as the inspector being trained to look for 
defects, and able to compare the running of the different 
cars over the same route, is much better qualified to detect 
incipient troubles and express an opinion thereon than is 
the average motorman, whose reports are often misleading 
and require to be examined with t care. None but 
brake and trolley renewals and light repairs are executed 
at the branch depóte, all cars requiring other attention bein 
sent to the works, by which arrangement the work is carri 
out under the most і itious, and efficient 
conditions. | 

Equipment of Repair Shops.—To deal with the repairs and 
upkeep in an economical and satisfactory manner, it is 
necessary that the shops should be equipped with up-to- 
date 1 -saving machinery, testing machinery, 
instruments; and for an undertaking operating from 100 
to 150 cars using chilled wheels the following has been 
found adequate: In the fitting sho five-ton electric 
travelling crane, two lines of shafting (each belt-driven by a 
10-h.p. motor), 10in. screw-cutting gap lathe, біп. screw- 
cutting lathe with universal chucks, vertical wheel-borin 
machine, wheelgrinding machine, hydraulic press, radi 
drilling machine, small sensitive drilling machine, universal 
shaping machine, power hack saw, screwing inachine, acme 
grinder, grindstone, moulding jigs for lining bearings, lift. 
ing jacks, and armature bogies, with various small tools as 
found necessary. In the armature-room—armature stands, 
wire drums with tension brakes, furnace, formers, taping 
machine, drying oven, testing machine, and insulation test- 
ing set. In the smiths shop—two forges, anvils, swage 
blocks, set of levelling blocks, small power hammer, and 
“Roots” blower driven by independent motor. In the 
woodworking shop— line of shafting driven by a 5-h.p. 
motor, cireular-saw bench fitted with boring apparatus, 
band saw, planing machine, mortising machine, and 
universal trimmer. The buildings should be constructed, 
and the machinery arranged, so as to avoid undue hand- 
ling of the car and different parts of the equipment whilst 
undergoing repairs. Pits should extend the full length of 
each track, and communicate with each other ; also be fitted 
with hydraulic platforms for removing wheels and axles 
from under the cars. To obtain the best results, all the 
shops should be concentrated as far as possible, have plenty 
of light and ventilation, and be provided with good heating 
and sanitary arrangements. 

Cleaning and Patnting.—As the amount of the painting 
bill undoubtedly depends largely upon the method of 
cleaning in operation, these two processes should be con- 
sidered together. The writer is not sure that the cleaning 
ought not to be under the control of the foreman car 
painter, instead of the night foreman, being satisfied that 
considerable economy can be effected in the painting depart- 
ment by paying every attention to the methods of cleaning ; 
besides which, a well-cleaned and smart-looking car is 
highly appreciated by the passengers, as well as being a 
credit to the undertaking. He has always had the cars 
cleaned with oil, and the amount paid in cleaners’ wages is 
somewhat above the average of other undertakings, but as 
а number of cars have been in service nearly four years, 
and the outsides required nothing more than touching up 
and revarnishing, he considers this course is justified. The 
insides are kept clean with soap and water, and, with the 
top seats, are revarnished as required ; whilst the top decks 
are given two coats of best oil paint at least once & year, 
to ensure their being kept watertight. 

General —To enable a check to be kept upon the repairs 
bill, which by its tendency to increase appears to be always 
trying to take a more prominent place in tramway matters, 
also to decide upon the best methods and materials to be 
used in connection therewith, full and accurate records 
should be kept of all matters connected with the running, 
inspection, and repairs of the cars; as only by a careful 
study of these can the many points coming under considers- 
tion be adequately dealt with. In conclusion, the writer 
wishes to say he is afraid there is very little new or of a 
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substantial nature contained in the paper, but feels that 
comparisons of the methods of working, and also the 
operating expenses of different systems, are always inte- 
resting, if not conclusive. A manager whose system 
consists mainly of steep gradients has reason to feel envious 
of the low cost, to say nothing about the minimised risk 
of accidents, at which other systems can be operated whose 
routes are all practically level. Not only is the consump- 
tion of current much heavier with steep gradients, but the 


writer finds the cost of maintenance also increases in practi- 


the same ratio. No conclusions, therefore, should 


call 
be drm from such comparisons without taking into con- 
sideration the many different conditions under which the 


undertakings have to be operated. 


Overhead Equipment: Notes on its Construction 


and Maintenance. 


BY MR, J. M, MCELROY, GENERAL MANAGER, MANCHESTER 


CORPORATION TRAMWAYS. 


The opinion has often been expressed that many modern 
inventions—of which our electric tramways systems may 
be considered а type—have to a large extent had the effect 
of subduing or rendering less active the ssthetic side of 
our nature and of bringing into greater and increasing 
In the present “hustling " 
days it is urged that we have neither time nor inclination 
to appreciate those things which add to the beauty of our 


prominence the utilitarian side. 


cities and towns, and that we appear to be perfectly satisfied 
with any modern invention, however inartistio, which brings 


with it anything in the shape of material advantages. The 


great benefits, therefore, which our tramways have afforded 
to the community in the shape of cheap and rapid transit 
have appealed strongly to the utilitarianism which 


characterises our modern civilisation. Notwithstanding its 
ornamental scroll work, tastefully painted poles, gilt 
finials and rosettes, by no stretch of the imagination can 


the? forest of steel poles and the network of wires which 


we describe as the '* overhead equipment " be considered an 
lt represents а condition of 
things in which utility absolutely predominates, and 


embellishment of our towns. 


æsthetic considerations occupy a very minor place. вау 


the critics. But with all the objections urged against 


it, we — in the provinces at any rate—have been 
driven on economic and other grounds to adopt the 


overhead system as being the only one commercially pos- 
sible at the present time. It is, therefore, desirable that 


we should consider and compare notes as to the best and 
most suitable methods of constructing and maintaining the 
equipment. 

Points to be Observed in  Erection.—The four principal 
points which ought to be observed in the equipment are : 
(2) its general stability ; (2) its adaptability to the safe, 
reliable, and easy running of the cars; (3) its erection, so 
as to be the least objectionable from the esthetic standpoint ; 
(4) its erection, so as to reduce the wear and tear to a 
minimum. Each of these points requires careful considera- 
tion. Opinions differ as to their relative importance, as 
will be seen by the replies to the list of queries embodied 
in the report accompanying this paper. 

Centre Running v. Side Running T'rolleys.—The general 
types of construction adopted in this country may be 
divided into two—namely: (1) those adapted for side 
running trolleys, and (2) those adapted for centre running. 
Twenty-six towns have adopted the former and nine the 
latter type, and 10 have adopted both types. А glance at 
the replies will show that several towus which have adopted 
side running now express their preference for centre running 
lines. The reasons in favour of side running as opposed to 
centre running equipment are that (1) it is neater in appear- 
ance; (2) it is less costly to construct ; (3) it is safer for 
passengers on the cars; (4) it is more easily adapted for 
running round curves and through junctions, etc. The 
reasons in favour of centre running as opposed to side 
running equipment are that (1) it is more flexible, and 
there is less liability of the trolley leaving the wire—in 
other words, it is more adaptable to the reliable and easy 
running of the cars; (2) the pressure of the trolley wheel 


on the wire need not be so great, and in consequence there 
is less wear and tear. 

Centre-Pole Construction, —The principal reason which has 
led towns to adopt centre-pole construction is, I believe, 
that it is or can be made more artistic than span-wire 
construction. Opinions, however, differ widely as to the 
desirability from a practical standpoint of adopting this 
form of construction. It is urged that (1) it is not so 
elastic as span wire, and (2) the poles form an obstruction 
to the ordinary vehicular traffic. On the point of elasticity 
there can be no two opinions, but on the question of 
obstruction 17 towns report that they consider the poles 
do form an obstruction, and nine towns think otherwise, 
and, in fact, some urge that they tend to regulate the 
traffic. This question of obstruction is one which local 
conditions of traffic must largely enter into ; also the width 
of the streets in which the centre poles are erected. 
very wide streets, like Oldham-road in Manchester, which 
is in parts 72ft. between kerb and kerb, we have not 
found much to complain of in the way of obstruction, but 
in streets 35ft. to 40ft. wide the obstruction is apparent to 
those who drive about the streets. . 

Trolley Wire.—The size of the trolley wire adopted varies 
from 0 to 0000. It would be interesting to learn the 
reasons which led to the adoption of tho several gauges. 
Several towns have adopted or experimented with phono- 
electric wire. It appears to be giving good resulta, but the 
replies indicate that it requires more careful handling during 
erection than copper wire. It is stated, also, that it has a 
higher resistance than copper wire. Some further informa- 
tion on this point would be interesting. 

Automatic Frogs.—With the exception of Glasgow, and, 
I think, Aberdeen, who use fixed trolley heads and rigid 
frogs, all of us are interested in the subject of automatic 
frogs. From the replies it will be seen that experiments 
have been and are being tried with some amount of success 
in many towns. Samples of some of the frogs in use will 
be exhibited. 

Lightning Arresters.—The principal lightning arresters in 
use are the Garton, the Wurtz, and the British Thomson- 
Houston. No trouble appears to have been experienced by 
the majority of the towns due to the arresters being burnt 
out and rendered useless. Cardiff, however, appears to have 
had difficulty in this direction, and this has been our expe- 
rience, too, in Manchester. 

Automatic Devices for Cutting off Current in Cases of Falling 
Wires.—The replies to the query as to the adoption of 
devices for automatically cutting off the current in case of 
trolley wires falling show that little has been done in tbis 
direction, and that nearly all the towns depend solely on 
the circuit breakers. In Oldham they have adopted a 
device described as follows: “Insulated wire con- 
nected to rails through a solenoid which trips the circuit 
breaker in the feeder pillar. An arrangement on the guard 
wire at each arm or span wire to make the guard wire alive 
it the trolley wire drops.” In Leeds they have six poles 
fitted with Hall’s patent mechanical ear, but up to the 
present these have not been operated. In Dundee а bamboo 
pole and piece of cable is carried on each car to make a 
“dead earth” іп case of emergency. In Nottingham they 
adopted a patent short-circuiting device, which gave con- 
siderable trouble, and had to be discarded. 

nchoring of Section Insulators.—The question as to the 
best method of anchoring section insulators is one which 
ought to receive careful consideration. Several towns— 
Aberdeen, Sunderland, Leicester, Bradford, Preston, and 
Dundee—do not anchor their section insulators at all 
They consider it unnecessary. Many towns—principally 
those with side running systems—anchor vertically by suit- 
able attachments to the bracket arms. Very few of those 
who anchor horizontally admit that they form a trap for 
the trolley. 

Insulation of the Line — То maintain the perfect insula- 
tion of the trolley line is an important matter. The replies 
show that several well-known makes of insulating material 
appear to be chiefly adopted. It is interesting to notice 
that double inaulation is resorted to by all the towns except 
three. In Manchester we have adopted triple insulation 
throughout. In Wallasey they are adopting triple on 


reconstruction work, and in East Ham they adopt triple on 
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1 
the part of the line exposed to fumes from chemical works. 


Very few towns appear to have experienced any serious 
trouble owing to the failure of the insulation. 

Inspection of Line.—Careful and constant inspection of 
the line is of paramount importance if we are to satis- 
factorily maintain the equipment and to prevent accidents. 
Nightly,“ “daily,” “weekly,” “ fortnightly,” monthly 
Inspections—these are the replies under this head from the 
various towns. 

Standardisation of Various Types of Poles.—The replies to 
the query indicate almost a consensus of opinion in favour 
of the standardisation of poles on the lines suggested by 
the Engineering Standards Committee. In Cardiff, how- 
ever, they prefer the single-section taper pole much better 
than the three-section telescope type, and in Glasgow they 
state that the dimensions of the poles as upon by 
the Standards Committee do not suit their requirements in 
every. respect. The recommendations of the Standards 
Committee are appended. 

Pressure of Trolley Wheel on Wire.—It is claimed by some 
of the advocates of centre running trolleys that one of their 
advantages is that leas nes may be used by the trolley 
wheels on the wire. In actual practice we find that for 
side running trolleys the pressure varies from 18lb. to 321b., 
and for centre running trolleys from 161b. to 251b., although 
many towns with side running trolleys are running at less 
pressure than towns with centre running trolleys. The 
pressure considerably affects the wear and tear of the equip- 
ment, and the figures given by the various towns indicate 
that this is a subject which ought to claim our careful 
attention. 

Ears. — The type of ear adopted and the method of 
suspension has a most important bearing upon the wear 
and tear of the equipment. Ап ear which firmly supporta 
the wire, and yet at the same time possesses no appreciable 
thickness, is the desideratum. The ordinary type of ear, 
which is clipped round the wire and soldered, is by no 
means perfect. No matter how woll the ears are tapered, 
they cause the trolley wheels to “jump” to а greater or 
lesser extent each time they travel under them. The con- 
sequence is that the wire at tbe trailing ends of the ears 
soon begins to show signs of wear. It behoves us, there- 
fore, to consider whether this defect can be remedied, and 
if во, how? Several types of mechanical ears are exhibited, 
and may prove of interest to members. 

Guard Wires.—All guard wires we must assume are fixed 
and “earthed во as to comply with the Board of Trade 
АНОН Some towns, however, “earth” them at less 
distances than the maximum prescribed by the Board of 
Trade. In only one town are the earth wires disconnected 
when linesmen are working оп live” wires. 

Section Insulators, еіс. — The general type of section 
insulator adopted is the air-gap. I have requested all our 
members who have adopted or experimented with any 
special type of section insulators, frogs, crossings, or other 
line material to forward me samples for exhibition at the 
conference. 

Wear of Trolley Wire,.—The wear of the trolley wire is 
an important matter, and some reliable data from the 
various towns would be valuable. In Liverpool we are 
informed that the life of their 0 wire is about five years. 
In Glasgow the records show that their 00 wire has a life 
of three years with a service of 24 cars per minute. In 
Dover the reply is: “Portions of the 0 wire taken from 
curves near depót had flattened near ears, and that at point 
of greatest wear, instead of a sectional area of 082448 
square inch there remained only ‘054964 square inch after 
four years and two months with a six minutes' service and 
constant shunting operations.” In Oldham we are told 
that the wire is wearing flat in the sides at the ends of the 
ears. In Cardiff, where they use 000 wire, they have found 
the wear very great in places, and renewals have taken place. 
In Burnley the experience is: No appreciable wear in 
three years except close to section insulators.” The Leeds 
experience is remarkable. Here they use 0000 wire, and 
on their oldest line, which has been in operation over seven 
years, and on portions of which there is à maximum service 
of 14 minutes, the wear on the wire on straight line is 
imperceptible. The wear on curves is very slight, and will 
not necessitate renewal of the wire for а considerable time 


yet. In Bradford the wear on their 0000 wire is аре 
ciable. In Blackburn the oldest line is five years. ey 
use а 0 wire, and the wear on straight track is very slight. 
In Dundee it is stated that up to the present no wear in 
the trolley wires is noticeable. 

Motor Tower Wagons.—The adoption of motor tower 
wagons in lieu of horse wagons for emergenoy work is 
gradually taking place, and they appear to be giving satis- 
faction. Mr. Hamilton, of Leede, states the advantages of 
the motor wagons very tersely as follows: We prefer a 
motor tower wagon for emergency calls for the following 
reasons: (1) Can reach scene of breakdown more quickly. 
This is especially the case on a long run. (2) It deteriorates 
horses to gallop two or three miles with a load approaching 
two tons, and then stand for a considerable time whilst the 
repairs are being executed. (3) There is always the possi- 
bility that, no matter how well trained, horses may start 
suddenly whilst the men are at work on the derrick ; in 
fact, unless carefully watched they are very likely to be 
restive, as there is nearly always а orowd gathered where 
& breakdown has occurred. 

Span Wire.—The action of the atmosphere rudi aue wires, 
and the means adopted to prevent it, was inadvertently 
omitted from my list of queries. We in Mauchester are 
finding that the atmosphere is seriouely affecting our s 
wires, especially in one district, where there are a number 
of chemical works. We have used vaseline, and also several 
so-called ''rust-preventing " mixtures, but si ds far 
has been effective. It would be interesting to have the 
experience of other towns on this matter. 

Working of Trolley Lines Separately.—In operating а tram- 
way system, it is desirable from a traffic point of view that 
the trolley lines should be worked separately, and this 
appears to be the general practice. In the large cities, 
however, the practice appears to be to work in parallel the 
lines in the busiest routes. 

Trolley Wheels.—Fixed trolley heads are in use in 
Glasgow and, I think, in Aberdeen. All the other towns, 
I believe, use the swivelling head. The principal objection 
to the fixed head is that it tends to produce greater wear 
and tear on the overhead work at curves. On the other 
hand, it admits of the adoption of rigid frogs, and that is 
an advan The swivelling head has been constructed 
in a variety of forms. This is one of the parts of tramway - 
equipment upon which inventors have been particularly 
keen. I should not be at all surprised to learn that no two 
towns have adopted precisely the same type of trolley head. 
The samples exhibited show some of the varieties. For the 
same gauge of wire the grooves vary considerably. The 
make of trolley wheel and the groove adopted has an 
important bearing on the life of the wire, and daily 
attention ought to be given to the examination of the 
trolley wheels with a view to renewing those which have 
become worn. This has an important bearing on the life 
of the overhead equiqment. 

Conclusion.—In conclusion, it is needless for me to point 
out that I have not attempted to deal with all the possible 
questions which could be raised in connection with the con- 
struction and maintenance of the overhead equipment. 
What I have done is to present to you some of the points 
which have from time to time presented themselves to me 
in the construction and maintenance of the Manchester 
equipment, and I trust they will lead to an interesting and 
instructive discussion. 


STANDARD SPECIFICATION FOR ‘TUBULAR 


MWAY POLES. 


1. The poles shall be of mild steel, free of all defects, 
and shall be of three classes — light pole, medium pole, 
heavy pole. 

2. The sectional poles shall be either solid-drawn or 
lap-welded wrought steel, free from all defects, made up in 
three sections, swaged together when hot so as to make a 
perfect joint. The lap-welded seams in the sections shall 
be set at an angle of 120deg. to each other. The taper 
poles shall be of wrought steel, free of all defects, rolled in 
one lengtb and butt-welded the entire length. The butt- 
welding shall be carried out at an even temperature without 
overheating, and no pole shall show any signs of burning 
at the weld. 


BRITISH 
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3. The over-all length of poles of all classes shall be 516. 

4. The length of the telescope joint in the sectional poles 
shall be 18in. 

5. The length of the sections shall be: top section, 
8ft. 6in. ; middle section, 8ft. біп. ; bottom section, 17%. 

6. The outeide diameters, їп inches, of the three classes 
of both sectional and taper poles shall be 


Sectional Poles, ; 

| Olass. Top. Middle. Bottom 
Light 3 4 S8 IZIin 4 . Gin уе Thin. 
Medium a . Thin, „ 84in 
Heavy ................ „ Blk - Seve 8jin — ........... ves Odin. 

Taper Poles, 
Outside diameter 

л. Тор. 9ft. бір. from base. 
Digit- ааыа Him FF „ "in. 
Medium . | nc „ бп 
Heavy ........................ .. UE 94in. 


ae The thickness of metal in any pole shall not be less 
t in, 

8. The completed poles shall be straight and true over 
their entire length to within ain. 

9. The section of any pole shall be as nearly circular as 
possible, not varying in diameter by more than rin. from 
the adopted standard. 

10, Five per cent. of each class of sectional pole shall be 
subjected to the following drop test: The pole shall be 
dropped vertically, butt downwards, three times in suoces- 
sion, from a height of 6ft., on to a hard wood block 6in. 
thick laid on a concrete foundation, without showing any 
signs of telescoping or luosening of joints. 

11. Five per cent. of each class of both sectional and 
aper pole shall be subjected to the following bending tests : 

e pole shall, in each case, be rigidly supported for 6ft. 
from the butt, and loaded, as а cantilever, 18in. from the 
top, the load being applied at right angles to the axis of 
the pole, which shall be fixed horizontally. Upon the appli- 
cation of the following loads in pounds, the temporary 
deflection ала permanent set, measured at the point of 
application of the load, shall not exceed the figures stated 
in the tables. 


Load in Ibs. for Load in Ibs. for per- 
Clase of pole. temporary deflection manent set not . 
not exceeding 6in. exceeding {1п. 
ЙТ + Ж ОЛОТ С TOOLID. „гъанын . 1,0001. 
Medium ...... — rt жай 1,7501b. 
Ноах+у..................... 2,0005; азаны иды» 2, 500lb. 


12. In the event of any pole of the above-mentioned 
5 per cent. not fulfilling the test requirements, a further 
5 per cent. shall be subjected to the tests enumerated above. 
Should any further failure occur, the whole parcel from 
which the poles have been selected shall be liable to 
rejection. 

13. The maker, at his own expense, and to the satisfac- 
tion of the engineer, shall provide all the necessary testing 
apparatus at his own works for carrying out the above- 
mentioned tests. 


BRITISH VERSUS FOREIGN JOISTS. 


We have bad complaints from time to time of the alleged 
apathy of the British manufacturer, and one of the favourite 
instances as showing the want of enterprise on the part of 
the British manufacturer was his inability to supply rolled- 
steel joists or beams. This trade was in the hands of the 
Belgians and Germans, and the steel joists or beams, 
while varying in quality and workmanship according to 
the maker, were usually of the “ cheap and nasty ” order. 

When English engineers began to impose tests and 
inspection on Belgian iron joists the “reputation” of 
Belgian iron joiste did not last long, and a year or two 
of experience with steel joists promptly killed the iron joist 
trade. To-day Great Britain has а number of steelworks 
all capable of supplying a full range of sizes of first-class 
rolled-steel beams. The complaint urged by engineers that 
in specifying English joists or beams they never knew the 
properties of the section, and were likely to be in the 
hands of one maker only, from whom delivery might be 
difficult to obtain, has disappeared. 


Thanks to the laying down of properties of sections for 
British standard beams by the Engineering Standards 
Committee, it is now possible to get joists or beams from 
several works simultaneously, which enables stocks to be 
kept and prompt deliveries obtained from any girder 
merchant or manufacturer. But the British steelmakers, 
having given proofs of their enterprise in laying down 
mills and plant for the production of rolled-steel beams, 
may fairly ask the engineer and architect to encourage 
this enterprise by using the beam or joist shape freely in 
their designs, and by stipulating in their specifications that 
beams shall be of British manufacture. Something of 
this kind is necessary for two or three reasons. 

First and foremost, the quality of British rolled-steel 
beams is always superior to that of any foreign make; 
secondly, the sections of British standard beams will carry 
& higher load per pound of metal employed than any 
beam of similar size of foreign make; thirdly, British steel 
beams are made by the Siemens-Martin open-hearth (acid) 
process, which is to to be preferred for all steel shapes 
where the best quality is wanted. Some steelmakers 
employ the Siemens-Martin (basic) process. Engineers, 
therefore, can indulge their fancy for steel made by the 
Siemens-Martin open-hearth process, leaving it to the 
individual maker to supply Siemens (acid) steel or Siemens 
(basic) steel. 

At the present time there are not sufficient orders for 
rolled-steel beams to fully occupy one works, let alone all 
the various works who have suitable plant. 16 is certain 
that there is so much competition amongst British steel- 
makers, that no user to-day would be inconvenienced by 
having to wait for delivery or would fail to get low prices. 
The more British engineers stipulate for British steel beame 
to be used in their structures, the sooner will the steel- 
makers find out means of reducing their cost. To-day, 
however, the British engineer can include British beams 
in his designs with the certainty that they will be furnished 
at lower cost than is involved to the American engineer 
who confines himself to American steel beams; or to the 
German engineer who confines himself to German steel 

тов, 

As a matter of fact, foreign engineers help their own 
countrymen in matters of this kind to a greater extent 
than is found in this country. Unless engineers specify 
for British material, there are always to be found second- 
rate producers of constructional ironwork, who will put in 
any foreign material if they can only gain a little more 
money than would be the case by using safe and reputable 
British steel. The ordinary builder, unless he is controlled, 
presses the girder merchant to supply him with something 
cheap, and the girder merchant buys and stocks, with a 
few rare exceptions, the cheapest material he can find. 

The lists which are usually circulated showing the сатгу- 
ing capacities of foreign-made beams or joists are usually 
untrustworthy, and do not seem to be based upon safe 
practice or trustworthy working stresses. Where а man 
has & cheap job to do and wants English sizes and foreign 
material, it would be only prudent on his part to stipulate 
that the web and flange thicknesses and other properties 
of the section should be those of British standard beame. 
Furthermore, it should always be insisted upon that the 
steel shall be equal to & tensile breaking stress of from 
28 to 32 tons per square inch, with an elongation after 
fracture of not less than 20 per cent. on original datum 
points, 8in. apart. If theee things are insisted upon, a 
standard of quality and workmanship will be kept up, 
which is at present being lowered to the detriment of all 
those who like to see sound and good work. 


THE MAGNETIC RESISTANCE OF AIR-GAPS. 


It is difficult in certain calculations to odtain even 
approximately correct resulte owing to the unknowu 
amount of the spreading of the magnetic lines passing 
between two pole-faces. The author has, therefore, had a 
series of experiments made on the simplest case of this 


“Translation of an article by G. Benischke in Elehtrotechnische 
Zeitschrift, Sept. 15, 1904. 
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nature—viz, a flux passing between two parallel square 
pole-pieces with the exciting coils wound close up to the 
pole-faces (Fig 1). The faces of the coils were actually 
about lem. from the pole-faces, and the iron core was from 
2mm. to 5mm. from the winding surrounding it. 
Alternating current was employed for the measurements, 
as the determination of the flux is simpler with this than 
with direct-current excitation. The core was mado up of 


Го. 1. 


‘Smm. iron laminations. The magnetic resistance, w,, of 
the path is obtainable from the two following equations : 


4:44 N Wy 
Z being the total flux, I the maximum instantaneous value 
of the magnetising current, N the number of turns, and ^ 


the frequency. The E.M.F. and the M S value, Jm, of 
the magnetising current are obtained by measurements of 
the terminal voltage, the watts absorbed, and the current. 
I,» is then obtained by multiplying Jm by the form factor of 
the current wave, which, in the case of a chokiog coil 
with unsaturated iron (B about 5,000) and comparatively 
large air-gap, is very nearly the same as the form factor 
of the EMF. wave. As the latter wae sinusoidal, the 
form factor has been taken as 1:4 
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AIR GAP d IN С.М. 
Fia 2. 


The magnetic resistance of the iron path was in all cases 
subtracted from the total resistance, wg, and in this way 
the curves of air-gap resistance, w, shown in Fig. 2 were 
obtained for pole-faces of the areas s=°37, 76, 1 96, 5:8, 
and8:8square centimetres respectively with different lengths 
of air-gap, 9. Fromthese curves the equivalent air-gap area, 
S—i.e, the area which the magnetic path would have if 
the lines were parallel and of uniform density—can be 


calulated from the formula w= s 


This has been done, and the result is shown in Fig. 3. It 
will be seen that these curves are approximately straight 
lines of the form S=s+K ô, where sis the height at which 
the line cuts the ordinate axis for ö 0—.¢, it is the actual 
section of the pole-face. The factor K, which is the 
tangent of the lines, is different for different pole-face 
areas. 


The different values of K in relation to the pole-face 
are: 

75 
5˙2 


1 96 
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AIR GAP d IN CM. . 
Fie. 5. 


By means of these curves and the above equation it is 
possible to calculate the equivalent air gap area, S, up to 
an air-gap length of 8om. in the case of the smallest pole- 
piece, and 40m. in the case of the largest pole-piece, with 
fair accuracy. 
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POLE FUSE AREA SIN SQUM 
Fic. 4. 


For greater air-gap lengths it would be necessary either 
to work out fresh values for the equation by means of 
Fig. 3, or to obtain the required value of the resistance by 
interpolation or extrapolation from the curves in Fig. 2. 

The curves are equally applicable to circular pole-pieces, 
but are only approximately correct for rectangular ones 
with one side decidedly greater than the other. 

The writer hopes to show the application of the above 
results to the calculation of the magnetic leakage in induc- 
tion motors in a future article. 
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THE LATE MAJOR-GENERAL WEBBER. 


We deeply regret to have to announce the death of 
Major-General C. E. Webber, C.B., R. E, who died on 
Friday last, having just completed his sixty-sixth year. 
The electrical engineering profession can ill afford to lose 
one by one the pioneers under whom so much progress has 
been made. Major-General Webber was in May of this 
year elected ап honorary member of the Institution of 
Electrical Engineers. This election was a mark of the 
high appreciation in which the Council held the deceased 
member, and we hoped that he would be spared to enjoy 
the honour for many years. His sudden and, to us, 
unexpected death from angina pectoris ended an active and 
most useful life. For instance, it was only in our issue 
for Sept. 16 that we had a long letter from Major-General 
Webber on the organisation of the mechanical section 
of the British Association. We give elsewhere in this 
issue the list of the very numerous communications to 
the Institution of Electrical Engineers of which the late 
engineer was the author, and he contributed largely to the 
other learned societies also. When it is remembered that 
in practically every case he described for the benefit of the 
members and associates work actually carried out under 
his supervision, the extent of his experience as a pioneer in 
numerous branches of electrical engineers can be appre- 
ciated. When the first meeting of the Society of Telegraph 
Engineers was held in February, 1872, under the presidency 
of the late Sir William Siemens, Captain C. E. Webber, 
R.E, was already appointed а member of tbe council. 
Ten years later he reached the highest office in the then 
society — i. e., that of president. A recent perusal of the 
presidential address delivered by Major Webber in January, 
1882, affords a key to his whole professional life. In it 
he dealt with the true commercial principles underlying tele- 
graphic advancement. He explained, for instance, that the 
competition for efficiency in telegraph transmission is not 
international, as in the case of artillery, in which the work 
of one year's trial may have to be thrown aside and fresh 
expenditure undertaken because another nation has made 
an important advance. In telegraphs, what each country 
has to do is to keep up to the demands of its public life.” 
He went on to describe the reason why the high cost of 
the typewriting telegraph instruments at that date pre- 
vented their general use as commercial instruments. He 
concluded that technical societies are of more value in 
giving opinions on such points than international exhibi- 
tions.” By the last expression was meant the judges’ 
reports on international exhibits. Later on, in the 
same presidential address, the then Major Webber 
offered some virile criticisms of the defects in elec- 
tric lighting as employed on her Majesty's war- 
ships, and gave practical advice as to the line in which 
improvements should be made. Speaking of the Society of 
Telegraph Engineers, which has since become known by 
the wider title of the Institution of Electrical Engineers, it 
was pointed out that liberal principles were the mainspring 
of such organisations. To quote Major-General Webber 
verbatim: Whether in his desire to learn or to teach, 


‘each finds here a place where he can ventilate his ideas, so 


that he is often saved disappointment, annoyance, and 
expense by having them first subjected to the friendly 
criticisms of his fellow-members. In this lies the 
liberality of our society, that the platform of our 
qualification for membership and association is as wide 
as the field of application aud use of electricity—a 
field which we are daily realising embraces all nature, on 
the margin of which our baby experiments have only as 
yet given us a foothold.” The liberality so ably expounded 
in this address, delivered as long ago as 1982, has been the 
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keynote of Major-General Webber 's professional life. Не 
was always ready to place at the disposal of others his 
technical experience. This, quite apart from the large 
amount of pioneering work carried out by him in tele- 
graphy, electric lighting, electro-chemistry, and telephony, 
renders his death most deeply felt by all who were honoured 
by his acquaintanceship. His friends have a still deeper 
cause for regret. 


* THE TRUTH." 


It may seem strange to anyone on their first visit to 
а court of law that the form in which the oath is 
administered does not stop at the first clause, which binds 
the witness to speak the truth." Instead of this it goes 
on to say that he shall speak “ the whole truth, and nothing 
but the truth." We would commend this common form of 
oath to our contemporary the Journal of Gas Lighting. In 
its last two issues it has had a good deal to say on the 
Wood Green case, which was commented on in our leading 
article of Sept. 16. One of our electrical] contemporaries 
commenting on the same issue that week expressed 
opinions which are diametrieslly opposed to our own. 
We аге more concerned, however, with our gas lighting 
eontemporary, who for the past two weeks has committed 
itself to statements that only one electrical paper gave 
special attention to the matter, and that this paper applauded 
the action of the Local Government Board. In ita last 
issue the editorial comments on Mr. Hawtayne are supposed 
to be exceedingly stringent, and criticisms are made as to 
his estimate of the probable number of the lamp connec- 
tions in Wood Green. Mr. Hawtayne, in these estimates, 
is well within actual results obtained in similar places, of 
. which Ilford is one, as we stated in our leading article 
Our contemporary, however, accuses him of selecting his 
comparisons unfairly. It says: "It would have been 
more to the point if Mr. Hawtayne had referred to Eritb, 
although that is, according to those capable of making the 
comparison, a far more favourable district for electricity 
supply than Wood Green. There is also some appropriate 
ness about Erith, because it happens to be one of 
Mr. Hawtayne'n own progeny, and it ended its last 
financial year with a deficit of £781. But though the 
undertaking is not in a position yet to make the income 
cover the outgoings, the Council are now involved in more 
capital expenditure on extensions, which will mean a further 
addition to interest and sinking fund charges.” There is 
nothing that is not true in this extract, but it is not the 
whole truth. Our contemporary hides up the fact that 
the last financial year at Erith, which ended with a deficit 
of £781, happened to be the first financial year of a young 
undertaking, and that the deficit, after paying capital 
charges, amounted to £1,801. 16s. 8d. If the under- 
taking were run by a company financed as most 
electrical companies in this country are, it could and 
would have paid a dividend of over 2 per cent. The 
fact that the Council are now extending is surely 
ample evidence that they have confidence both in Mr. 
Hawtayne and in the financial success of their electrical 
undertaking. We regret to see that the editor of our 
electrical contemporary adopts the same doubtful method 
of special pleading when referring to the Erith figures, and 
thus leaves the general reader to infer that this under- 
taking is an old-established and unsuccessful one. We 
would strongly recommend both our contemporaries in the 
fature to remember the second clause in the form of oath 
referred to above, and that “the whole truth" is even more 
important than a part of it. Weare sending a copy of 
this to the Journal of Gas Lighting, and shall be pleased to 


see what its editor has to say of the whole truth when it is 
forced on him. 


а оаа ааа аиа аса 
OBITUARY. 


Major-General Charles Edmund Webber, C. B., RE. 
(retired), died at Margate on Friday last suddenly from 
angina pectoris. The funeral service was held at 10 a.m. 
on Wednesday last at the Brompton Parish Church, and 
was attended by a number of his professional friends. The 
Institution of Electrical Engineers was represented by Mr. 
Alexander Siemens, president-elect ; Prof. W. E. Ayrton, 
F. R. S, Prof. Carey Foster, F. R. S., Dr. J. W. Swan, F. R. S., 
and Prof. S. P. Thompson, F. R. S., past - presidents; Dr. 
J. A. Fleming, F. R S, Mr. J. E. Kingabury, Mr. W. M. 
Mordey, and Mr. W. H. Patchell, vice-presidents ; Mr. F. 
Gill and Mr. S. Morse, members of council; and by Mr. 
P. F. Rowell, assistant secretary. The following were also 
present at the interment at St. Margaret's, Lee: Mr. A. 
о Dr. J. W. Swan, Мг. W. М. Mordey, and Mr. 
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THE LATE MAJOR-GENERAL WEBBER, PAST-PRESIDENT, 
INSTITUTION OF BLECTRICAL ENGINEERS. 


Major-General Webber had just completed his sixty- 
sixth year, and was well known to electrical engineers in 
consequence of the large amount of electrical work for 
which he had been responsible. The following notes show 
that in military circles his experience was equally wide. 
Thus, during the suppression of the Indian Mutiny, he 
served with the 21st Company of the Royal Engineers 
throughout the Central Indian campaign in 1858 under 
Sir Hugh -Rose (afterwards Lord Sura thnairn, and was 
present at the siege and storming of Chandairie, and in 
charge of the only successful ladder party at the escalade of 
Jhansie, where he was one of the officers who led the assault. 
From 1870 till 1879 he commanded the Royal Engineers 
employed on postal telegraphs, and in May, 1879, accom- 
panied Sir Garnet Wolseley to South Africa on special service, 
serving till the end of the war in Zululand and Natal as 
assistant-adjutant and quartermaster-general of the western 
lines of communication, and during the operations against 


v, 
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Sekukuni in the Transvaal, which again obtained for him 
mention in dispatches and a second medal with clasp. 
Becoming a lieutenant-colonel in January, 1880, he took 
part in the Egyptian war of 1882 as assistant-adjutant 
and quartermaster-general at headquarters, in charge of 
the telegraph lines, when he was present at the battle of 
Tel-el-Kebir, was mentioned in dispatches, and received the 
medal with clasp, the bronze star, the Companionship of the 
Bath, and the 3rd Class of the Medjidie. He also served in 
the Nile expedition of 1884-5, for which he was awarded a 
clasp to hia Egyptian medal. 

In electrical matters Major-General Webber took a most 
active part, as is evidenced by his association with the 
Institution of Electrical Engineers. He was one of the 
original members when the old Society of Telegraph Engi- 
neers was formed in 1872, and since then regularly con- 
tributed papers for discussion. The following list of these 
is worthy of careful study as showing the range of his 
practical work. We have added the date before each paper : 
Nov. 13, 1872, “Оп Military Telegraphs in Connection 
with the Autumn Mancuvres”; Feb. 12, 1875, “ On the 
Application of Iron to Telegraph Poles”; Nov. 27, 
1878, "On Multiple and other Telegraphs at the Paris 
Exhibition”; Jan. 10, 1882, Presidential Address; 
Nov. .23, 1882, Notes on the Telegraphe used 
during the Egyptian Expedition of 1882”; Nov. 12, 
1885, “The Telegraphs of the Nile Expedition ” ; 
June 22, 1891, “Electric Lighting from Central Stations, 
with special reference to the Chelsea System” ; Feb. 8, 
1894, Some Notes on the Electric Lighting of the City of 
London”; Jan. 27, 1898, ‘Electrochemical Treatment of 
Ores containing the Precious Metals”; August, 1900, 
“ Notes of Exhibits Illustrating Applications of Electricity 
in Paris Exhibition.” 

Besides these numerous papers, the deceased engineer 
regularly took part in the discussions on papers read by 
others, so that he will be greatly missed when the Institu- 
tion meets this next month. He. was always ready to 
co-operate in any step for the advancement of the industry 
of which as a pioneer he did во much to establish. 


CORRESPONDENCE. 


“Опе man’s word is no man's word, 
Justice needs that both be heard.” 


COMMUTATION OF CONTINUOUS-CURRENT 
GENERATORS AND MOTORS. 


SiR,—I see that in your issue of Sept. 23 you have 
printed copy of our paper on “Commutation of Con- 
tinuous-Current Generators and Motors.” This article has 
apparently been taken from uncorrected copy of the paper, 
a few of which copies accidently got into circulation. I, 
therefore, send you a list of corrections, which I should be 
glad if you would kindly print in your next issue : 

Page 444, line 1: “ leading pole-tip " should read “ trailing 
pole-tip.” 

Page 445, second column, line 5: “ cross over” should read 
" meet." 

Page 446, line 8 of section headed Reactance Voltage," 
“ opposing " should read “ assisting." 

Page 446, line 10 of same section, should read: “ Result of 
this induced E.M F. will be to retard the rise or fall of 
the original current,” instead of the reading given. 

Page 446, lines 20 and 21 of same section, the 
formula of induction expressed in henries should read : 
“Lines surrounding one turn x total number of turns 
x 10-8 ＋ number of amperes.” 

Page 447, second column, third line from bottom: “ Fig. 5 " 
should read Fig. 6.” 

Page 448, first column, fourteenth line: Fig. 6” should 
read Fig. 7.”—Yours, etc., G. A. Мкпг. 


A SPORTING OFFER 


Sir,—In your issue of 16th inst. you have reproduced 
а statement made by Mr. Hammond in his recent letter to 
the Municipal Council relative to an estimate of “total 
costs" which I prepared for the Lord Mayor in January, 
1901, and as the comparison of 2jd. and 14. per unit is 


not accurate, [ have felt it to be my duty to address а 
letter to the town clerk of Dublin setting forth textual 
extracts from my report of 1901, which speak for them- 
selves. І may вау, in passing, that while I did not include 
in my forecast of 1901 a substantial sum” to cover the 
“vagaries of municipal administration in Dublin " or the 
“ muddling " of either the then or present Electric Lighting 
Committees, I did include in my 2d. estimate such items as 
the cost of carboning and trimming 500 public arc lamps, 
etc., which must first be deducted from the 2d. referred to 
before any true comparison can be obtained between my 
estimate and Mr. Hammond’s of 1:5d., which admittedly 
left out of account altogether one item at least—viz , 22,000 
for carbons and trimming—£4 per arc lamp has to be paid 
by the Corporation, in addition to the £18 set forth in Mr. 
Hammond's scheme. If this one item alone of 22,000 be 
deducted, my forecast will stand at 1:81d.— Yours, etc., 
M. RuppLE, City Electrical Engineer. 
Electric Light Station, Dublin, Sept. 24, 1904. 


SAND IN ENGINE BEARINGS. 


Sir,—I should be glad to hear the name of any enamel 
suitable for the insides of enclosed engines—one which will 
fix any foundry sand, and will not be destroyed by either 
an oil and water bath, or by the oil used for forced lubrica- 
tion.— Yours, eto., SANDY. 


LETTERS FROM AN OLD HAND TO A YOUNG ONE. 


IX.—ON Sort Soap. 


My DEAR Youna 'UN,—I must confess that the opening 
paragraph of your last letter “fetched” me. You refer to 
my letters in a really touching manner. You speak of their 
“тасу” nature, 80 different from the solemn platitudes that 
my pater sends”; you touch incidentally on their sound 
common-sense,” and you finally leave me an impression 
that, on the whole, you prefer me to all your natural rela- 
tions put together, and that it is only want of spare cash 
that prevents you from giving me а subetantial testimonial 
of your regard. Now, as I have somewhat the same 
opinions of my letters as those you mention, it naturally 
touched me to find in you such evidences of rare dis- 
crimination. 

But the truth came home! When I was fairly in the 
ambush you opened out on me with I know, by-the-bye, 
you have much ipfluence with Messrs. ——. Could you 
manage to induce them to give me a berth?” ... 

Oh, my young friend, who taught you the use of soft 
soap? Of course I will write to Messrs. ; not because 
you have flattered me, you understand, but because I have 
a very high opinion of your intelligence. 

Soft soap is one of the most useful articles known to the 
engineer. When you want to draw in a cable through a 
pipe with a nasty bend, what do you use?—Soft soap. 
When you want to wash your hands at your employer's 
expense and can’t find the oil barrel, what do you sneak 1— 
Soft soap. And when you want to squeeze a job out of 
an innocent and unsuspectingysmall-scale potentate, what, 
again, do you employ ?—Soft sdap. 

The art of ingratiation is almost as valuable to the 
engineer as the differential calculus. I don’t care who the 
boss is; he may pride himself on being the infernallest 
fnartinet going, and may rap out his orders like a petulant 
Pom-pom, yet, other things being equal, he will be bound to 
give his mental preference to the assistant who is pleasant 
and civil over his work, rather than to the man who looks 
as melancholy as а washing-day, and jumps out his answers 
as if he grudges the carbon dioxide he uses on them. Only 
don’s crawl. It is only the very worst kind of boss who 
is taken in by the Uriah Heeps who are externally beseech- 
ing him to place his foot on their necks. 

hen you go into the shops you will rub up against 
men who all want their own little bit of standing room— 
men with the funniest angles in their construetion you ever 
dreamed of. Don’t get trying to correct their faults and 
elevate their intelligences. You would need to be a com- 
bined hydraulic press and ten-ton crane to do that. Soft- 
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soap them. Humour their idiosyncrasies. If a man comes 
in to work on Monday morning with a head as big as & 
flywheel, nothing suits him better than to exchange some 
really acid remarks with the first fool who takes him 
seriously, Only, on Tuesday morning he forgets the head 
and remembers the remarks ; and that’s the way bad blood 
is made in the shops. Don’s bring your slide-rule in your 
ket in order to give the fitter at the next bench some 
igher Education. The fitter will probably think you are 
merely monkeying, and the foreman will damn you for 
wasting time. What you want to do is, firstly, to make 
them think you allow that they may be better types of 
hamanity than yourself, and, secondly, to make them tell 
you all they know in order to prove it. 

If ever you are given charge of men, you will find a 
modicum of soft soap highly useful. If you have a hundred 
men under you, there will be fifty ways of getting the beat 
work out of them. Your first object should be to lay 
down sound, inflexible by-laws to which you must bind 
yourself as strictly as every man under you. Bat closely 
following on this, you must grasp the peculiarities of 
temperament belonging to each man. , 

They all have their own opinion of themselves. If by 
working on that opinion you can get them to put forth 
their energies for you, you will be repaid for your soft- 
soap bill manifold. I knew a chief of a station who didn’s 
have that idea. His notion of discipline was starvation 
wages and cat-o-nine-taile. He had three shift engineers 
under him, and he made them slave—prided himself on 
being & holy terror to them—made a point of degrading 
them before the men they were paid to command. Well, 
they worried through the winter shifte, and kept the place 
going in good style. No thanks for that; when summer 
came he gave them extra jobs and extra bullying, because 
he knew that other stations were slack. But /hat wasn't 
the reason they were hanging on; they were waiting for 
the holidays. They worked extra shifts for each other till 
they had all had their fortnight, and then—one got another 
station job at twenty pounds less, another took up а sphere 
of usefulness in & manufacturing firm, and the tbird, who 
had money, flung up his job, and in doing so carefully 
explained to the chief what they all thought of him And 
that chief had to go through the next winter with three 
men who didn't know the details of the place any more 
than himself, and the amount of grovelling he did to bis 
drivers and stokers was more than he would care to have 
mentioned. Give а man his place; make him have а 
suspicion that you respect his opinions. Humour his 
eccentricities if they don’t interfere with discipline. In 
other words, apply soft soap. 

Workmen often fall foul of one another, and when that 
occurs they go—to use an auctioneer's phrase—absolutely 
without reserve. The average workman is a whole-hogger. 
He IIK ES or he LOATHES, with capital letters. He is like 
& municipal water-cart, which either doesn’t water, at all 
and so induces the surface layer of the street to come and 
lodge in your eye, or else waters so lavishly that the road- 
way is strewn with profane and prostrated cyclists. When 
two men of this calibre get at loggerheads with each other, 
a rumpus of the largest dimensions is usually formed, and 
you, ав the boss, are probably made a Court of Appeal. 
One man will in gaudy language point out that the other 
is subverting the discipline of the whole shop. Temporise ! 
Soft soap him! Indicate tbat you will give the matter 
your earnest consideration, but that affairs of such magni- 
tude cannot be settled in a moment. And the man will 
go down to his bench comforted. Probably the other man 
will also come and give his version. Dose him in the same 
1 Smother him with soft soap. In two days go and 
talk the matter over quietly with them if you think it 
necessary, and tell them what gorgeous fools they made of 
themselves. Or else let sleeping dogs lie. 

You will probably agree with me that engineering is no 
good unless there is money in it. And you don't get 
money unless somebody hands it over. The money- 
shoveller for the firm which employs you is the customer. 
Now if you are put into coutact with the client in the 
way of business—as, for example, if you become an out- 
side engineer—remember that if you can coax him into 
paying the firm more than he originally meant to lay out, 


you are indirectly paying yourself your own wages. It is 
the man with tbe smile and the blarney that is sent outside, 
providing that he knows his business. Lay on the soft 
soap. Get vour man into & good humour, and then come 
to grips. You will be admired, first, by your employer, 
next, by your customer, and last, by yourself. — Yours, 
THE OLD ’UN. 


THE DISTRIBUTION OF MAGNETIC INDUCTION 
IN MULTIPOLAR ARMATURES.* 
BY W. M. THORNTON, D.SC. 


The progress of the constructional development of 
dynamo-electric machines has been characterised by the 
utilisation of all parts, copper or iron, to their fullest 
temperature limit, with the result that the weight of a 
machine for & given output is much less tban what it was 
10 years ago. A comparison of many machines will, how- 
ever, show that in one point—the radial depth of the 
urmature core—there is still a wide difference of practice, 
arising, no doubt, from the fact that there has been little 
or no direct investigation of the distribution of magnetism 
within the core upon which to base a scientific treatment. 

The most suitable radial depth for the armature core of 
continuous or alternating current machines can be found 
by a consideration of the manner in which the induction is 
distributed from the periphery inwards at a section midway 
between the poles. This depends upon the pole spacing, 
the length of the air-gap, the flux density within it, and 
upon the radial depth of the core. The following investiga- 
tion is a study of the effect of each of these upon the flux 
density in the core. For this purpose the magnetic circuit 
of a multipolar macbine was reproduced in miniature 
(Fig. 1). Each of the four poles could be adjusted by 


FIG. 1.—Experimenta] Magnetic Circuit. 


means of slots in the cast-iron yoke, and the length of the 
air-gap varied by thin sheet-iron washers inserted between 
the pole and the yoke. Tbe pole-tips were well rounded, 
and the flux density in the gap, as explored by the 
bismuth spiral, was found to be the same at all parts of 
the pole-face. 

The armature, which in this case was not intended to 
revolve, consisted of stampings of the usual thickness and 
6in. diameter, threaded on a mild-steel bolt. To guard 
against the distorting influence of the nut and bolt-head, 
thick hardwood washers were used, so that the magnetic 
path was confined to the stampings. Along a radius of the 
core small holes were drilled, and five search coils wound to 
enclose successive areas at different depths. Each coil had 
10 turns of fine double silk-covered wire, with the ends 
brought to terminals on one of the wooden washers, from 
which connection could be made to a ballistic galvanometer. 
The field-magnet windings were of specially insulated wire, 
and were excited in parallel from large storage cells with a 
resistance in series with each. The four coils had not 
quite the same resistance, and the flux densities in each 
gap were set to equality by adjusting the exciting currents. 
Once set, the densities remained relatively the same, and 


Paper read before Section’ G of the British Association at 
Cambridge, August, 1904. 
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any desired flux density in the gap could be obtained by 
ehanging the number of cells. In all the experimenta the 
flux densities in the gaps were tested for equality before 
each set of readings. 

The pole-spacing and air-gap length having been set as 
desired, and the line of the search coils placed midway 
between the poles, the cell current was switched on and 
the magnetisation allowed to become steady. The circuit 
was then quickly broken, and the throw of the ballistic 
galvanometer read. The residual magnetism was in 
cases too small to be accurately measured by the bismuth 
spiral, and has not been taken into account in drawing the 
curves. The error in any case will not exceed 2 per cent., 
on account of the large demagnetising effect of the gap. 

The experiments were divided into three sets. In each 
the air-gap was kept tbe same throughout, the pole-pitch 
and eurrent varied. For each different pitch from four to 
six readings were taken, with flux densities increasing 
gradually from 2,000 to 11,000 lines per square centimetre. 

he results are recorded graphically in Fig. 2. These 
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of the length of the air.gap, depending only upon the pole- 
piteh. The wider the pole-pitch the deeper is the maximum 
and the greater the flux density towards the centre. 

The ratio of the maximum density to that in the gap is 
greatest when the pole. pitch is small, as shown by the following 
table : 


TABLE I.— Ratio of Maximum Core Flux to Flux Density in Air-Gap. 
Length of Air. Gap, 0°1140m. 


Flax density in | —— Angle between centre line of poles. ——— 
i bideg. 65:5deg. 


air-gap. Ideg 81deg. 
5 500 1:28 1:14 0 86 
4,000 1°35 1°15 0:92 
5,050 1:55 1°19 0:97 
6 260 1:37 1'23 0:99 
8 500 1:3 1:2 0°96 
11,000 1°34 1°12 0:97 


There is also а value of the air-gap density for which the 
ratio is a maximum, in this case a little over 6,200 lines 


Air Gap 0:33 cm. 


Air Gap 0:38 em. 
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FIG. 2. —Distribution of Induction Density in Armature Core. 


curves show how the core flux changes when that in the 


gap is varied. 

here are several points of interest which are at once 
evident. Thus, the depth at which the maximum density 
is found is independent of the intensity of magnetisation 
except when the air-gap is small and the density great, in 
which case the maximum is slightly deeper at the higher 
values. Again, the position of the maximum is independent 


per square centimetre. In other words, there is one 
particular value of it which makes the core distribution 
most unequal. 

Since the area included between the axes and any curve 
represents the total induction through the core midway 
between the poles, it is seen from the curves of Fig. 2 that 
by reducing the polar arc from 81deg. to 51deg. more lines 
enter the core (other things being the same) when the air- 
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gap is small, but when it is large fewer lines enter. Th 
with an air-gap of 0:38cm. and a flux density in it of 5,000 


lines per square centimetre, reducing the polar arc from 
81deg. to bldeg. causes a decrease of 17 per cent. in the 
total core flux. When the airgap is 0'178em. and the 
flux density the same the reduction is only 25 per cent., 
but with a gap of 0°114cm. and the same flux there is an 
increase of 3 per cent. Raising the flux density to 11,000, 
the increase with the smallest air-gap is 10 per cent. The 
flax crossing the air-gap is the same in each case, the 
change is, therefore, in the leakage. Turning to Fig. 5, the 
total flax at Section A is 12 per cent. greater than at B. 
Thus 12 per cent. of the total induction enters the core as 
a fringe from the pole-tip. That this should incresse with 


in Core 


----B=B, sin (x +&)--- 


— -- Radial Depth - — 
(b) 


(a). 


Fie. 3. 


the pitch is to be expected, but tbat it decreases in certain 
cases points to the conclusion that the reluctance of the 
. outer layers of the iron cannot be neglected in the con- 
sideration of core flux. "The path through theiron between 
the pole-tips is four times longer when the pole-pitch is 
81deg. than when it is 5ldeg. The increase in leakage 
between the poles in the latter case is more than counter- 
acted by the decrease of the reluctance of the core, which 
permits more lines to enter. 
The induction through the inner portion of the core is in 
all cases low, and where the pole-pitch is small falls off 
rapidly after the maximum is passed. When the pole-pitch 
is large the tops of the curves of distribution are nearly 


05 10 15 20 26 80 86 ^40 46% 
Radial Depth of Core from Air Gap. 
Юа. 4.— Effect of Air Gap Length upon Core Distribution. 


sinusoidal, so that by stopping the core at twice the depth 


of the maximum from the periphery and keeping the total 
flux the same, the curve of density would be somewhat as 


follows, Fig. 3a, the portion added being equal to that cut off. 

It is not, however, the intermediate but the smallest pole- 
pitch used in the experiments which corresponds to the 
usual conditions of practice, the ratio of pole-face to pole- 
pitch being 0:72. If a straight line is drawn joining the 
points where the centre lines of the poles cut the armature 
periphery, it will form a chord whose greatest depth from 
the arc corresponds with the observed depth of the 
maximum flux density. In smali smooth-core armatures 


of an investigation now in progress, but it may be inferred 
that the maximum will lie not far from the middle of the 
chord joining the intersection of the centre lines of the 
poles and the arc through the bottom of the slots. The 


1,00 

— Е ——— 

. 

0% 19 16 20 25 SO 85 40 46 > 
Radial Depth from Air Gap. 


curve of distribution will be in general of the form shown 
in Fig. 3B. To illustrate the importance of this in practice, 
consider the curve corresponding to a gap flux density of 
6,260 lines per square centimetre. In the rimental 
model the half pole-face is 2°54cm. wide, so that if an 
average armature flux density is desired equal to 0:7 of 
that in the gap it is, on the assumption that the flux 
density is inversely proportional to the area, equivalent 
to = g the соге 5 бош. deep. But by inspection of the 
curve in the right-hand bottom set in Fig. 2, it is seen that 
nearly one-half of this depth is inefficient, the two outer 


centimetres carrying 80 per cent. and 2:50m. 90 per cent. 


TN 
NL 
ANM 
NN 
SN 
Fic. 6.— Halt Cycles of Magnetisation at different Depths in Armature Core, 


of the total magnetism. Increasing the radial depth beyond 
this latter value does not lower appreciably the flux density 
in the outer portions of the core, the total flux being kept 


the same. 


The path of each line of force is that of least reluctance. 
There is, therefore, greater concentration along the shortest 
chord until the permeability there falls, owing to the 
increased density, and a longer path with higher perme- 
ability offers less reluctance. If the ratio, /, remained 
constant for all lines in the core, there would be uniform 
flux density over the section midway between the poles. 
The effect of increasing the pitch of the poles upon the 
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armature distribution can be well seen by comparing curves 
for the same air-gap and air-gap density in each set of 
curves of Fig. 2. In the same way, the effect of changing 
the air-gap can be examined by grouping corresponding 
curves in each case, as їп Fig. 4. One sees that when the 
gap is long more lines enter the core than when it is short, 
though the flux density in the air-gap is the same. The 
total pole-tip fringe must therefore be greater. 

The curves 80 far considered show the distribution midway 
between the poles, the position of maximum total induction. 
To examine it between this position and the pole centre 
line, where, if there is symmetry, the flux density is zero in 
the core, the latter was moved so that the radial line of the 
exploring coil occupied in turn the positions A, B, C, D 
(Fig. 5), and the readings taken as before with the pole- 
pitch, air-gap, and flux density in the air-gap kept constant. 
The curves obtained are in Fig. 5. From them one is now 
able to see how each point of an armature core passes 
through its cycle of maguetisation. Take, as in Fig. 6, а 
convenient base to represent tbe pole-pitch, and mark the 
positions oceupied by the coils. At each of these set up 
ordinates which are the values of the ordinates of the 
corresponding curves of Fig. 5, A, B, C, D, at the periphery, 
and at 0:5, 1:0, 1:5, 25, 5:5, and 4'5 centimetres depth. 
Joining respective points the curves of magnetic change at 
each depth are obtained. At the circumference there is a 
large third harmonic, which is also seen with a smaller 
amplitude at 0‘5cm. At lcm. the curve is flat topped, at 
1:5 more rounded, and approximates to a sine wave at 
2 5em. 

Both hysteresis and eddy-current losses are affected by 
the shape of the cyclic curve, but not, according to a 
calculation, sufficient to appreciably change the efficiency of 
a machine as compared with that obtained on the assump- 
tion of uniform distribution. There will, however, be more 
heating in the outer layers below the slots; and since 
deepening the core does not much reduce the outer flux 
density, the inner layers are positively harmful by shielding 
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type with many poles.* Continental practice averages 
about 0 15 for machines under 1,000 kw. 2 

It is in steam turbo-generators that the ratio is most 
important, where the diameter of the armature must be 
kept small and there is more core loss. In Plate XV., 
sixth edition of Prof. Silvanus Thompson’s Dynamo- 
Electric Machinery,” a Parsons machine is illustrated. In 
it the ratio of radial depth between ‘slots and ventilation 
holes to the radius is 045. Here, however, the pole-pitch 
is 90deg., and the pole-face only 53:5 per cent. of the pole- 
pitch. The conditions are then nearer to the middle set of 
curves of those obtained with 0:178cm. air-gap in Fig. 2. 
From these it is seen that the core might be stopped with 
advantage at about 34 per cent. of the radius. Considera- 
tions of rigidity and mechanical construction are, however, 
in these machines of the first importance. 

It is proposed, further, to examine the influence of 
current in the armature conductors upon the distribution 
of magnetism in the core with different air-gaps, and under 
all conditions of excitation. 


TRADE NOTICES AND NOVELTIES. 


“ Tetrad" Trolley Ears. 


Through the courtesy of Messrs. William C. Yuille and Co., 
of 17 and 19, West-street, Tradeston, Glasgow, we are able to 
illustrate this week the new Tetrad trolley ears which this 
firm are putting on to the market. It will be seen from these 
illustrations that the trolley ear in question is а radical 
departure from the ordinary type now in general use. The 
characteristic difference is that with the Tetrad ear the 
trolley wire is inserted in the upper part of the ear instead 
of into а groove in the lower part, as is the case with the 
ordinary type. Їп consequence of this the trolley wheel runs 
on the metal of the ear itself, and not on the exposed surface of 
trolley wire and solder, as is ordinarily the case. The details 
by which this is possible are seen in the accompanying illustra- 
tions. It is claimed for these ears that they will outlast three 


the hotter layers from the cooling effect of windage and by 
acting as а heat reservoir. 

The tendency of modern practice to reduce the mass of 
iron in the armature of both continuous and alternating 
current machines to a minimum determined only by the 
local beating is, therefore, in the right direction. The best 
value for the radial depth becomes then a question of venti- 
lation, especially with armatures of small diameter. Its 
maximum, consistent with the full utilisation of all the 
metal in the machine, will be seen from the curves of Fig. 2, 
taken with au air-gap of 01140, and pole-pitch 51deg., 
to be about 1°75cm. ог 2cm.—that is, from 0:23 to 0 26 of 


Anchor Part or Splice. 


Feed Part. Ordinary Wedge Part 


the radius of the armature. 


Except for considerations of 
mechanical construction it would be well never to allow 


the radial depth even of small cores to exceed this. If, 
however, many of the machines whose details have been 
published are examined, it will be found that the ratio of 
radial depth to radius varies from 045 in high-speed 
machines with few poles to 0:08 in very large machines of 
the flpwheel type. In three modern examples of English 
practice recently published, these values are 7in./37in. 
= 0:19, 5'7in./16:din. = 0°35, 7 Sin. / 18in. = 0:42. Mr. E. 
Kilburn Scott in his paper before the Institution of Elec- 
trical Engineers last year gave 0:4 as a suitable ratio for 
high-speed machines of the first class, 0°26 for the flywheel 


renewals of trolley wire, and that they are much more durable 
than the usual soldered ear. It is also claimed, and we think 
rightly, that they are more easy to erect and adjust. The car 
also always presents a uniform and even surface to the trolley 
wheel, which tends to do away with the bumping frequently 
experienced at the points of support and the consequent undue 
wear. We shall await with interest the results of practical 
trial with this new construction of supports for overhead 
trolley wires. 


* Journal Institution of Electrical Engineers, vol. xxxii., pp. 385, 
486, and the Zlecricían, vol. I., pp. 589, 646, 769, and 816. If 
Figs. 21 and 22 of the paper are drawn to scale, the 0:20, O-13D 
should be 0°2 and 0:13 of the radius, bringing his values into line with 
Continental practice. 
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The return to the off position is effected by means of a 
weight, which is lifted as the pedal is depressed. In the 
event of the capstan being pulled up by sudden overload, 
the release gear works instantaneously and breaks the 
main circuit. Upon the pressure being removed from the 
pedal, the return of the controller to the off position auto- 
matically replaces the release switch, and the capstan is 
ready to start again. The whole of the gear is contained 
in а watertight cast-iron case sunk in the ground, the top 
of which consists of chequered plates flusb with the quay- 
side. The trials of these capstans are shown on Table 3. 
Cables —The distribution of current is effected by a net- 
work of feeders and distribution cables laid below ground. 
These cables are fibre-insulated and lead-sheathed ; they 
are laid in wooden troughs on the solid system, and are at 
a depth of about 2ft. fromthe surface. Watertight janc- 


a 


MIDDLESBROUGH DOCK ELECTRIC AND 
HYDRAULIC POWER PLANT.* 


BY VINCENT I. RAVEN, MEMBER, CHIEF ASSISTANT 
MECHANICAL ENGINEER, NORTH-EASTERN RAILWAY. 


( Concluded from page 156.) 


The electrical switchgear presents many points of interest. 
It consists of a controller with magnetic blow-out, and with 
overload release gear. The controller is worked by a pedal 
projecting above the capstan case by about 4in. This pedal 
is removed when the capstan is out of use. The pedal is 
connected to a dash-pot which prevents the controller being 
operated too rapidly when a driver is starting the capstan, 
but at the same time, by means of valves in the plunger, 
allows the controller to return rapidly to the off position. 


— — — -— — 


Taste I. — Work Done by Hydraulic Cranes, Middlesbrough Dock, 
May 24, 1903. | 

Note.—Each crane lifted each and every load 20ft., slewed through 

a hook travel of 103°5ft., lowered load 20ft., lilted light chain 20tc., 


Total No. of 
No. of lifts at eight 
rails per hit. 


Water- meter Water- meter Total 
reading at reading at |gailons 


Gross weight 


of raile. start. finie 


slewed back through s hook travel of 103'bft., and lowered the light | T. O. Q. Lb. 
chain 20ft., thus completing each cyole of evolutions. | 1 E PCS = = = 
— 2 | 17 40 1 1 20 18,410 19,440 1,030 
No.of Water- | Water- 3 17 40 1 120 6,660 7,350 670 
А 1% Jo. А Total 4 — ——— — — — — 
No. oi Oapacity rails of | Gross weight | met-r | meter galle 5 = KR сш — | < m 
стапе 07 creme рег ee, мы жы 17 |401 120 6,770 7,970 | 1,200 
— . C. I. - | 51 0 4 14 — — 2,900 
1 35 ot. 5 70 100 6 1 0 34,280 | 35,900 | 1,620 
: id tons Us 0 11 a 12 15 15 280 2 920 Summary of Tests, 
0, 1 16 5 610 |2950 
4 |35owt. | 5 70 100 0 3 16 150 | 2,170 | 2,020 No. of crane. кш: Ue 911 e ндөр ЭЁ 
Б ji 5 70 100 11 2 12 110 | 2030 | 1,920 T. C. O. Lb. ° 
6 btons| 7 50 99 18 0 19 100 5,240 | 3,140 l' олени 202 16 3 24 . 3,710 
!:!!! ß p . C HMM созш ә M eee = 20015 020 ............... 7,080 
First Part of Test.—Totals: 360 lifts; gross weight of rails, D^ west cis 201 0 2 4................ 6,770 
608 tons 5owt. 1qr. 271b.; total gallons used, 14,570. „„ 202 11 2 12 . 4.490 
- 8 . ... .. 205 2 18 ... TS 4,250 : 
ее Total No. of — Water-meter | Water-meter | Total бо . 200 1 2 27 . 7,870 
se ie iro (hat | айы а | roading ы [irs * эмт 
р І — | CAPITAL CHARGES, 
T. 0. Q Lb. Particulars of Capital Charges, 
А S т 2 = А pet ооо 8 | (0:5 / interest per annum D. Me 
1 1 11 15, 16,29 1,010 | Value of hydraulic plant is /о : 
5 17 10 0 112 3610 4630 11,022 | 175,787.19». 10d. (| € © % for repairs and} 1,778 16 0 
4 29 17 1 3 4 2,170 3,010 840 md А depreciation .......... - 
5 29 17 1 3 4 2,030 2.780 750 [ Value of buildirgs) у 5 % interest per annum ... 
6 17 10 0 112 3,240 4390 |1150 (proportion) | @ b % for repairs and дерге. 570 14 0 
. CC === 85,1 Сао d „ М 
= 138 81 6 120 za us 5,470 Rates and taxes (proportion). . . . 8113 4 
£2,431 3 4 
Second Part of Tests. Total number of lifts. 465. £ s.d. 
£2,431. 3e. 4d. +365 days per day . ... 613 2 
No. Total No. of G Water- meter Water-me er Total | £6. 13s, 2d. + 24 hours — per hour 2 2 0 5 6858 
of | lifts at four | ef rails reading at | reading at [gallons | £0. be. 6 68d. x 7 hours—time of test ..... ...... ...... 1 18 10 
crane. | rails per lift, | „44118. start. finisb. used, | £1. 18s. 10d. 59,000 gallons—per 1,000 gallons ......... 00 79 
MERE Curr. олы — — Cost of Power per 1, 000 Foot Tons of Work. 
: ‚мо. Total tons dealt with.. . . . .. . 1.2104 tons. 
1 29 54 5 2 8| 56,600 57.510 710 | Total gallons of bydraulio power water used............ 34,070 gallons, 
: di ; n б : и оо к 970 Total gallons usei per 1,000 foot-tons of work ....... — 1,407 gallons. 
1 29 34 3 2 8 5 010 3'820 810 Total cost for power only per 1,000 foot- tons of work 20, 18. 6d. 
5 29 34 3 2 8 2.780 3.640 760 Power STATION RTCORDS AND Costs, 
6 17 20 0 2 24 4 390 5,570 1,180 | No. of hydraulic engine at work.... . No. 3. 
—Á——ÓÓÓÁÀ € — — — — Time started for tests EP 7 a. m. 
— 138 162 12 3 12 — — 5,520 | Eogine counter reading at start . . 4.818, 441 
Time finished for tet. ee 2 


p.m. 
Engine counter reading at fir ish of tet 4,829,455 
Total revolutions madvdce . . А 11,014 
Load factor (per cent.) ._......................... e 14:4 


Total weight, 608 tons 2owt. дот. 1210. (made up of four totals in 
second part of tests). Total gallons usbd, 19,500 (made up of four 


totals in second part of testa). Total gallons pumped (displacement)........................... 59,002 
IS Total gallons used by cranes as above (displacement). 84, 070 
No. of Total No. of G ight Water- meter Water-meter| Total | Total gsllons used by capstan as measured by water- 
0. of lifts at six TOSS 3 reading at | reading at |gallons DOLORE эзле kk; . ERO DER URINE ын 14,110 
Crane. rails per lift“ rails. start. finish. used, | Total gallons run through drains as measured ............... 8,720 
desc — A Total gallons run through momentum valve as measured 2, 100 
T. O. 0. Total gallons accounted fſoeͤuul . . 59. C00 
1 29 51 5 112] 37,310 57,990 680 | Coal burnt during seven hours’ test, in pound... 5,584 
9 17 30 1 0 8 17,380 18,410 1,050 | Ashes and clinker left after test, in pounds . = 
5 17 80108 5 600 6,660 1060 | Gallons pumped per owt. of coal burnt ..................... .. 1,844 
4 29 51 5 112 8,820 4 640 820 | Gallons pumped per cwt. of combustibles...................-.. 2,084 
Б д9 61 5 112 3,540 4360 | 820 Cost of coal at 88. Sd. per ќодп.................................. 20 15 2 
6 17 20 10 8 5 570 6,770 | 1,200 Cost of wages in power house during test... . £0 8 76 
— DEN 3 — — — | Oost of oil stores and water during test........... ............ £0 2 5 : 
TN 138 24519 1 4 = A 5,610 | Total station cost during test .................................... £1 4 2°6 
| Total station cost per 1,000 gallons pumped during test... £0 0 4°92 
- Capital charges during tee 2. £1 18 10 


Capital charges per 1,000 gallons ped during test ...£0 0 


* Paper read before the Institution of Mechanical Engineers, Chicago 79 
Total cost at station per 1,000 gallons pumped ..........20 1 0°82 


meeting, 1904, 
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TABL II.— Work done by Electric Cranes, Middlesbrough Dock, 
May 51, 1903. 
First Part of Test. 


— Number of lifts at 


No. |Сарасіу 432567 Total 
of of — | rails| rails rails raile rails rails No, of Total "ent of 
сгапе.| crane, | per | per ift. rails. 


per | per | per | lifcs 
lift. f. lift. 


не, 


lift.| lift. 

Tons. T. O Q. Lb 
1 3 60 5 8 — — — 70 102 9 0 12 
2 3 60 5! 85 — — — 70 102 9 0 12 
3 3 60 5 58 — — — 70 1102 9 0 12 
4 10 — | — | — 40 5 5 50 NOL 13 3 2 
Б 5 — | — — 40 5 5 50 |101 13 3 20 
6 3 — |! — — 40 5 5 50 [101 13 3 20 
Totals ...... 180 15 15 |120 | 15 | 15 | 360 612 9 0 12 

Total Board of Trade units ured, 75. 
Second Part of Test. 

Total Total Total 
Total lifts at} Total lifts at Total lifts at 
weight of |3rails| weight of |4raile| weight of |6rails 

rails, per rails. per rails. per 

lift. lift. lift. 

T. O. Q. Lb. T. O. Q.L T. O. O. Lb. 

22 15 112 50 34 304 4510224 | — 

22 15 112 30 34 3 0 4 30 |4510224 | — 

22 15 1 12 | 30 34 40 4 30 45 10 2 24 — 

12180 4, 17 19 706 17 25 16 0 8 4 

12180 417 19 706 17 25 16 0 8 4 

12180 4; 17 19 706 17 25 16 0 8 4 

пот 00 20 141 160 10 1 2 141 214 0 1 12 12 

: Total lifts at А ; 
Total weight of : Total weight of | Total weight of 
rails. ide 17 8 Per rli. ты. 

T. O. Q. Lb, T. O. Q. Lb.] T. O. Q. 1. 
— — — — — — — — — 102 0 12 
— — — — — — — — — 102 9 0 12 
ыз еы чыш ыз — — — — — 102 9 0 12 
9 2 0 16 13 54 10 2 14 101 13 3 20 
9 2 0 16 15 54 10 2 14 101 13 3 20 
9 2 0 16 13 34 10 2 14 [101 13 3 20 
27 6 1 20 39 105 11 3 14 612 9 0 12 


Summary of Second Part of the Test. — Electrical cranes. Total 
number of lifts, 474. Total weight lifted, 612 tons gowt. 121b. Total 
Board of Trade units used, 99. 


Summary of Tests. 


Gross total Gross total Board 
weight of of Trade unite Remarks. 
rails. used. 

T. O. Q. Lb. . 
204 18 0 24 Each crane lifted each and 
204 18 0 24 every load 20ft. , slewed through a 
204 18 0 24 174 hook travel of 105:5fr., lowered 
205 7 3 12 load 20ft., lifted lightchain 20ft.. 
205 7 5 12 slewed back through а hook 
205 7 3 12 travel of 103:5ft., and lowered 


the light chain 20ft., thus com- 
pleting each cycle of evolutions. 


tion boxes are provided at the janction of the feeders. The 
crane connection boxes are in two portions, the bottom of 
which contains the positive and negative distributing cables, 
and the top the connection apparatus for the cranes. The con- 
nection socket consists of a circular gunmetal hood, which 
accurately fills the aperture in the cover of the box, and is so 
shaped as to shield the joint from wet. The interior of 
this hood contains two gunmetal tongues which meet the 
two clip contacts in the interior of the box. A stud and 
groove ensures that the socket shall enter the aperture 
only in the correct position. The flexible crane cable 
enters the hood of the socket through a trumpet mouth, 
and the whole apparatus is shaped so as to obstruct the 
quayside as little as possible. There are 52 boxes in all, 
placed 20 yards apart. They have withstood the test of 
the severest weather, and have given no trouble. The cost 
of cables complete is only about 50 per cent. of the cost of 
hydraulic mains for the same power. 


Power STATION Recorps AND Costs.* 


No. of electric engine at work .......................... А Mo 2 
Time started for test ............... eene AS ч 1 80 
; ; No. 3, 10.45 a.m 
Time finished test. са, J {No 3. 2.30 p.m. 
Meter reading at start of test in Board of Trade units No 3 180,158 
Meter reading at finish of test in Board of Trade units] No. 3. 180.158 
ng at finish o in Board of Trade No. 3, 180,344 
Total Board of Trade units used.. . . . . . . IR s In 
Total Board of Trade units used by lamps in cellar ( No. 3, 3 
BE power station e e наада No. 3, 3 
Total Board of Trade units used by arc lamps on No. 3, nil 
lighting circuit as per meter ......... ...-............. No. 3, 84 
Net total Board of Trade units used by electric (No. 9 р 
огапев............. CCC о. д, 
РЄ А Ко. 5, 12 
Ooal burnt during test in owts. ....... V No. 3, 14 
Coal burnt per Board of Trade unit in pounds. Не E 
Load factor, 7*5 per cent.“ 
Average coal burnt per Board of Trade unit in - 
jo jr MM — ÁÁ— MÀ “ 
Ashes and clinkers left on conclusion of test 2owt, 2qr 
Ooet of coal at 8s, 3d. per ton during tet 10e. 9d 
Cost of wages net time of tet ꝗ T 6s. 577d 
Oil, stores, and water during time of tet 286. ld. 
Total station cost during time of test.. . 19s. 3°7d. 
Total маса cost per Board of Trade uuit ............ 0:87. 
Capital charges, depreciation, interest, repairs, 
rates, during test (see summary) ..................... £1. 5e. 9°75d. 
Capital charges per Board of Trade unit " 1:170. 
Total cost per Board of Trade unit.. . 202d. 
OAPITAL CHARGES. 
Particulars of Capital Charges. £ s.d. 
TRAC e ß Ó——ÓT 8113 4 


' @ 5 per cent. for interest 
Value of buildings, £4,507 | (а 5 per cent. for repairs 450 14 Q 
and depreciation ...... 
(a; 5 per cent. for interest... 
Valueof plant, E 16, 219 @ 5 per cent. for repairs} 1,621 18 0 
aud depreciation 


£2,154 5 4 
£ s. d. 
£2,154. 5e. 4d. -- 565 days—per day.. . ... . 518 0 
25. 18s. +24 hours—per hour „ „ә. 0. 4 11 
£0. de. 11d. x 5:25 hours - time of test........ iaaa 4d D 975 
£1. 5з. 975d. 200 —per Board of Trade unit. - 0 0 117? 
Cost of Power per 1,000 Foot-Tons of Work, 
Total tons deilt witn . . — EEA 1.224:9 tons. 
Total Board of Trade units used.. . . . 174 units 
Total units used per 1,000 foot-tons of work .......... e 7'1 units. 
Total cost of power per 1,00) foot-tons of work ......... ls. 2:50, 


Ligliting.— About half a mile from the power station a 
Bub-station, fitted with switchboard for the lighting, has 
been put down. There is only one cable for supplying the 
power both for the electric machinery and the lighting of 
the docks, offices, and station. 

Summary.—The traffic department (see Table 4) find 
the electric cranes to be a great advantage. There is very 
little time required for oiling, as the crane has ring lubri- 
cators to all main bearings, and the wheels run in oil baths, 
which only require attention about once a month. The 
oil bath effectually prolongs the life of the wheels and 
deadens any noise, which is a great advantage to the 
drivers in hearing instructions. The controlling of the 
crane by one handle is also a distinct advance both over 
the steam and the hydraulic cranes. With the steam 
cranes the driver had to attend to four levers and a foot- 
brake, in addition to the feed pump and the firing of the 
boiler. In the case of the hydraulic crane two levers are 
in use, which require considerable force. The automatic 
cut out in the electric cranes cuts off thé~ current in 
one case at 3 tons 5cwt. and the other at 10 tons 10cwt , 
and this device prevents an overload upon the crane. 
Should the current fail at any time the brake on the 
lifting gear is applied automatically, and will hold the full 
load in any position with safety. To obtain some definite 
idea of the speeds of the various cranes when working under 
ordinary conditions they were tested separately. The steam 
crane had a load of two tons put on, and this was lifted 


* This figure represents the load factor in proportion to the thre; 
electric engines working at maximum speed. 
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TABLE IIL —ELEOTRIO VERSUS HYDRAULIO OAPSTAN TESTS, MIDDLESBROUGH DOOK, AUG. 19 AND 20, 1908. 


— —á— — | m —ae— | s | —À— ш—— -=—-—- =“. ———w—— | —á— — ——— | eee —— ꝗ— 


——— | —— — ——À —— —— | — | —uámmp | o —À Dean | ——Ó——am || c—' a | —M | —— | — — 


= iY —- Power — Power 
E в | -—Time— Speed per used in units 3 
e |a occupied, minute, and gallons. „ 
8 taking 
2 8 ; 5 
o | = ; force at . 
2 8 Elec, | Hyd. | Elec. | Hyd. | Elec. | Hyd. per ton. 
Tons. | Ft. | Sec. | Sec Ft. | Ft. 
174 |100 | 474 | 361 126 17 | 0-51 | 45 400,200 
145 |100 40 1151 150 521051 | 45 555,500 
116 100 37 74 162 81 | 0°31 | 40 266, 800 
87 100 55 654 171 93 | 0'31 200, 100 
58 100 334 46 179 130 | 0:26 133,400 
29 100 33 294 182 | 205 | 0:21 | 65 66,700 
mean mean 
— — | 296 | 6914 161 96 | 211 | 340 | 1,400,700 


Actual power used— | Efficieney ost of Cost of 1,000—. 


foot-tons of work. 


by machines. of maohine. power. 

Elec. Hyd. Elec. | Hyd. | Elec. | Hyd. Hyd. 
Foot-lb, | Foot-]h p. 0. | pce | d d d. 
1,354,764 | 801,550 30 50 
** 

) 1 Ш . " А 5 
825,484 | 1,435,200 | 24 14 [| 1467 45 | 665 | 688 
690,664 | 1,166,100 | 19 11 
667,844 | 1,166,100 | 12 5 

mean , mean 
5,605,004 | 6,099,600 | 25 23 — -- = 


Power used by electric capstan running light for 10 minutes—0°5 unit, or 1,598,200 foot-pounds. Value 0:985 pence. 


T n hydraulic » T » T n 


570 gallons, or 10,225,800 " „ 72 j 


М№оте. —These tests were made with ordinary dock wagons in bad weather. The wagons had the usual grease-boxes to arles. Lines very 


badly laid, but level. 


TABLE IV.—SUMMARY OF RESULTS. 


pairs 
g 
60 · 


. Aes ә f=] "ШИГ 2 
8 8 BO Мыя |ы BS lewd | uw 8 ьо 5 
Бс 23 383 332 235 2232 4 8 l w B, ur Beg | aes 
! $3 28 | Зен 353382 3 ынк г HF 33 5 28 2221 53 
Description of cranes. EE FS 323 3 8 f. 4 535 2 |9 „ы 485 бә A e | 3*- 
= : 939 |SESISS SEISRS арар a5) 3 £30 $820 
35 ЯР 88 8385 88558 83 8283 75 97 | Ex S. £2. 
Ba | абе om) pie Q&A ғаз [eds 
Qon in Дн Lu t a ecc 8 КИЕ ROS AES UNDIS „ 
Tons. Hr. Min. Lb. Pence. Pence. Pence. | Pence. | Perce. Per 100 tons. Per cent. 
Нуагап1їв................................;|895 l, 210-44 7 0 3.584 167°34 436-74 5 528 |3 96474 3275 — — 
Seeg. 8 834 1, 2249 5 15 | 2,912) 15138 351°48 2 646 |2,997°48| 2447 — — 
Saving effected by electric cranes...| — | — 1 45 672 15°96 85 26 882 | 967°26| 828 82:8 25 


506, slued through 106 5ft., lowered 30ft., light book 
lifted 30ft., slued 106: 5ft.,, and light hook lowered 30ft. 
The total time for these operations was 1 minute 
44 seconds, or at the rate of 54 cycles per hour. The 
hydraulic cranes, under precisely the same conditions, 
occupied 1 minute 40 seconds per cycle, or equivalent to 
56 cycles per hour. The electric cranes did the same work 
in 64 seconds per cycle, or 56 cycles per hour, and this is 
capable of being increased beyond even this point with a 
good driver. Therefore, in ordinary working the electric 
cranes are doing 50 per cent. more work per hour than the 
hydraulic or steam cranes. On actual test it was found 
that the electric cranes can be released from the rails, 
travelled 30ft and refixed to rails in three minutes. 
When it has been necessary to move the hydraulic 
cranes to suit the working into the various ships’ holds, 
six men have had to be called one hour earlier in the 
morning to set the four cranes which are required 
for each vessel. With the electric cranes the men have 
not to be called earlier, as two men m summer and four 
in winter can disconnect and connect up four cranes ia 
15 minutes. In winter, on frosty nights, four men have 
been employed six hours each for the purpose of keeping 
fires to prevent water in the cylinders of the hydraulic 
cranes from freezing; on the other hand, the electric cranes 
have no need of this. When а steam crane had to be got 
ready for work, the driver had to commence one hour 
earlier in order to obtain steam, whereas the hydraulic and 
electric cranes are ready for work at any moment. In 
1903, when the steam cranes were superseded by the 
electric cranes, the quantity of traffic deals with at this 
dock was: 


Tons 
Coal and coke ex porte «v 259 746 
Merchandise ex ported . . 297,304 
Merchandise im ported... 55,696 
TOU eoa ⁰˙ AAA aNs ——— — 590,746 


To do this work, the quantity of coal burned at the new 
power station, which, as previously stated, supplies both 
the electric power, lighting, and bydraulic power water 
was: 3,428 tons 4cwt., or the total merchandise worked 
per ton of coal burned was 172°3 tons, ora gain of 47:2 
per cent. | | 


THE DOG AND THE BONE. 


Once upon а time there was a station engineer who, 
being dissatisfied with his Jot under a company, cast around 
to see how he might increase his banking account, and also 
how he might become boss in his own department. For he 
objected to being under a board of inquisitive directors, 
and having to render account to a stupid secretary, none of 
whom understood the meaning of Ohm's law. So he 
answered an advertisment from a borough council, and, 
lo and behold, he was surprised and overjoyed to receive 
а summons to appear before the committee. And having 
answered all their questions satisfactorily he was duly 
appointed, and it gave him pleasure to shake the dust of 
the company’s service off his feet and to feel that at length 
he was a public servant and master in his own house. 

And being with the borough council but a short time, 
the engineer discovered that there were many tendings 
towards Socialism in the district, but he would have none 
of this amongst the men he employed. Now of all these, 
none was more insistent on the rights of the poor British 
working-man than a certain navvy whose function it was 
to dig hard all day to make trenches for the cables that 
convey the current. And so the engineer, having found 
the navvy many times 5 his fellows to the neglect 
of the work, for which he paid them the wage as fixed by 
the union, presented him with the sack and told him to 
come back no more. 

Now about this time it befell tbat the local elections 
were about to take place, and the engineer saw the navvy 
ofttimes addressing the crowds ; but he scoffed and passed 
by, taking no interest in the whole affair. But, to his 
great surprise, he found that the navvy had been elected a 
councillor, and later on when he appeared before his 
committee, behold, the navvy likewise had a seat at the 
table. Then the engineer felt passing sore within himself, 
and this feeling was in no wise removed when he found 
that the rest of the committee were also Socialiste. And 
when with one accord they all wanted to know why the 
wheels went round, and whether it could not be done more 
cheaply, the spirit of the engineer waxed obstinate, and he 
said unto them, Have you not engaged me as engineer, 
and do I not know best about all these things?” Then 
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arose the navvy and said, Oh, councillors, this fellow 
speake not the truth when he says we have appointed him ; 
but as he is contumacious, let him say that we have 
discharged him. Therefore I move that he receive three 
months’ notice from this day.” And the motion was 
carried with only two dissentients. 


Moral.—You never know when you are well off; also, 
you may be entertaining a king unawares. 


LEGAL INTELLIGENCE. 


AN ELECTRICAL COMPANY’S AFFAIRS. 


In the Ойу of London Court on Friday last, hie Honour Judge 
Rentoul, K.C., heard an action brought by Mr. J. W. Reoord against 
Brooker and Goss, Limited, electrical engineers, 50, Broad - street 
House, E. O., to recover £19. 4s. 6d. wages and commission. There 
was a counterclaim for £50. 

Mr. Owen Thompson, plaintiffs counsel, stated that the defen. 
dants were seeking to enforce specific performance of а contract for the 
plaintiff to take 50 shares in the defendant company, representing the 
qualification for a director. Аз matter of fact, shares were allotted 
to no one, because the company proved entirely abortive, but now, 
after 18 months, the defendante were attempting to compel the plaintiff 
to take up 50 £1 qualification shares, although they had never been 
issued. The plaintiff was employed by Brooker and Goss in 1902, 
before the business was converted into а company. He had a salary 
of £2 a week, and 14 per cent. bonus on all instruments calibrated in 
the plaintiff's department. 
salary was raised to £2. 5e. а week, and from Jan. 1 there was an 
agreement that it should be raised to £2. 108. а week. That had not 
been paid. During the last part of the time while the plaintiff was 
working for the defendant company he only received a portion 
of the salary, and some weeks it was as little as 10s. The 
plaintiff gave Lotice to leave, bat he stayed on and worked 
until Aug. 6. He was now, however, compelled to sue for 
his wages. The company was incorporated on Feb. 18, 1903. The 
first directors were Mr. Brooker, Mr. Goss, Mr. Cruttenden, and the 
Шш They all signed a consent to act as directors as required by 

ection 2 of the 1900 Act, and the plaintiff acted for a short time. Mr. 
Thompson further stated that the plaintiff joined the company on the 
first prospectus, which was subsequently altered, and the terms on 
which the shares could now be issued were entirely different. At the 
end of two months, the statutory limit for acting as a director without 
taking up the qualifying shares, the plaintiff ceased to be a director, 
and became а paid electrician simply. 

Mr. Brooker, on behalf of the defendants, said the plaintiff was 
never engaged at £2. 10s. a week definitely, but only provisionally. 

His Honour gave judgment for the plaintiff on claim and counter- 
claim, with costs. 


COMPANIES’ MEETINGS AND REPORTS 


DICK, KERR, AND CO. 


The ordinary general meeting was held on Tuesday at the Oannon- 
street Hotel, Mr. Jobn Kerr, М.Р. (the chairman of the Company), 
presiding. Particulars of the report for the year ending June 50 were 
published in our last week's issue. 

In moving the adoption of the report, the Chairman alluded to the 
Company's policy in making ample allowance for depreciation. Pro- 
ceeding, he remarked that, beside the Far East and India, Australia, 
South Afric», Canada, aud Argentina had proved good customers. 
Kurope and America were practically cl markets owing to the 
protective tariffs, for which the chairman stated he attached small 
blame to these countries. Having referred to the succeseful outcome 
ot the Company's contract for electrifying the Liverpool-Southport 
branch of the Lancashire and Yorkshire Railway, the chairman 
remarked that there was a P considerable development in 
this direction in the near future. e Company had no apprehension 
in regard to competition from foreign or other rivals ; they were closely 
studying every possible means of reducing cost of manufacture without 
lowering the high standard the Company had always aimed at. In 
conclusion, he paid a tribute to the services of the staff and workmen. 

The report was unanimously adopted. 

Messrs. D. C. Ellis and G. Richardson, the retiring directors, were 
re-elected ; also the auditore, Messrs. Gane, Jackson, Wells, and Co. 
1 proceedings terminated with a cordial vote of thanks to the 

rectors, 


MERSEY RAILWAY. 


The half-yearly meeting was held on Tuesday, Mr. James Falconer 
presiding. 

The Chairman said the accounts for the half-year showed a sub- 
stantial improvement, but the Board were by no means satisfied that 
they had reached anything like а final conclusion. The number of 
Apre dg carried, excluding season-ticket holders, had increased 
1,300,000, of nearly 40 per cent., and the receipts had increased by 
97,579, or 29 Ay cent. In considering the effects of the change from 
steam to electricity, and comparing the half-year with the correspond- 


A new agreement was made by which his 
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ing half-year, it was necessary to take into account the fact that th 
had given the public a greatly improved service, and for the incre 
expenditure of £1,530 (without taking into account the exceptional. 
charges for pumping and ventilation) they had praotioslly doubled the 
working of fast year. The train mileage was 411,683 sgainst 218,508— 
that was to say, the Company had doubled the facilities for the travel. 
ling public. The cost per train mile formed a proper basis for comparing 
the cost of steam traction and electric traction, and in that respect the 
figures were very striking. During the half-year ended June, 1903, 
steam was used for four months and electricity for two. A comparison 
of the cost per train mile during the period of the half-year under 
review showed that cost had decreased from 301d. to 17°35d., ora 
reduction of 42 per cent.; while if including the exceptional charges 
mentioned, the decrease was from 35°25d. to 19:58d.—84 very striking 
reduction arising from the change. These figures conclusively estab- 
listed the extraordinary superiority of electrical traction over steam in 
dealing with such a railway as theirs. The cost per train mile at 
which the existing traffic had been carried practically p ea iie also 
the cost at which they could carry double the traffic. They had now 
reached the point of earning power per train mile of something like 2e., 
and the future of the railway depended upon inoreasing that figure by 
doing everything ible to give confidence to the public, and by 
affording every facility desired. 

Replying to a shareholder, the Chairman said that roughly the 
revenue was now £80,000, and whenever it exceeded £130,000 pay- 
ment on the ordinary stock would begin. If the revenue were doubled, 
ш would practically be £30,000 for distribution to ordinary stock- 

olders. 

The report was adopted. 


WILLANS AND ROBINSON. 


In submitting the aecounts for the half.year ending June 30, the 
directors of Willans and Robinson, Limited, deeply regret that the 
results are so unfavourable, Apart from losses at Queen's Ferry, 
which, under the circumstanoes, were inevitable, the Company's opera- 
tions at Rugby have, for the first time iu its history, resulted ir. & lose, 
After making a somewhat increased allowance for ye er amount- 
ing to £7,601, there is a loss of 25 545 in respect of Ragby. The loes 
at Queen’s Ferry, after writing off £9,937 depreciation, is £25,902, 
and there is, further, a debit balance of £7,932 brought forward from 
the preceding half-year. The loss at Rugby is attributable chiefly to 
the extreme badness of trade, under the stress of which orders are 
taken by many firms at prices which make profit impossible. As 
they have before explained, the directors have striven to open up new 
branches of business, with a growing success upon which they found 
strong hopes for the future, but such work cannot yield a profit 
at first, and, in fact, in its initial stages it is bound to be 
a source of loss. This affects not only the half-year under 
consideration, but aleo the current half-year. and probably the 
next half-year as well. Nevertheless, the directors are satisfied 
that in developing these new branches of work, of which steam- 
turbines and gas-engines are the chief, they are taking the surest 
course for the ultimate revival of the Company's prosperity. They are 
aleo endeavouring to economise in every way, and have effected "ge 
reductions in expenses, though the evidence of this will not 
apparent until the accounts of the current half-year are presented. 
The utmost is being done to maintain the reputation of the Company 
for excellence of manufacture, and to keep the Willans engine in its 
old position of supremacy. In their efforts to this end the Board feels 
that it is greatly strengthened by the additions made to it last spring. 
It is not possible to operate the Queen's Ferry works upon s sufficiently 
large scale to make a profit, or even to pay expenses, without raising 
more capital for plant and for working. This is out of the question 
at present, and therefore the works are kept employed only to the 
extent necessary to complete one important contract. While the 
works are thus maintained as & going concern (except the steelworks, 
now closed, but capable of being readily restsrted), the direotors are 
endeavouring to find a purchaser for them—subject, of course, to the 
assent of the trustees for the debenture-stock holders, Negotiations 
to this end are in active progress. The increased loss at Queen's 
Ferry is largely due to the increase in depreciation (£2,688 more than 
last half-year), An unexpected source of loss has also arisen in the 
necessity for rejecting, and valuing only as ''sorap," a quantity of 
material made in the earlier stages of the work, and believed at the 
time to be satisfactory. This source of loss is not likely to recur, but 
under 1 conditions at Queen's Ferry some loss cannot be avoided, 
even if the works be closed entirely. Everythiug that is possible is 
being done to reduce expenses and to increase efficiency. The directors 
have given constant attention to the improvement of the financial 
ee of the Company, which is the dominant factor in the situation. 

ew business, and even the best-founded hopes of future profits, will 
be fruitless unless the Company can pay ita way and bas working capital 
at command. The directors are glad to say that the financial position 
during the past few months has much improved. Money has come in 
comparatively freely frcm debtors, and shares in other companies 
(received in part payment under contracts) have been sold at favourable 
prices, The debt to the bank has been paid off, and an ample balance 
created, without selling the whole of the reserve fund investments ; 
investments remain at this date which, at cost, represent £27,053. 
The loss upon realising the securities sold at the present low 
prices has been charged against the reserve fund account, which has 
also been debited with an amount written oft from other investments 
of the Company, which the directors have rigorously valued down to 
what they believe to be thoroughly safe figures. The opinion was 
expressed at the last meeting that the remuneration of the additional 
directors should be provided by deductions from the salaries of the 
existing directors. As the directors are remunerated under separate 
agreements for service, and not colleotively, this question, аз was 
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open at the meeting, could only be dealt with by the directors 
individually, and not by the Board as a whole. Mr. Robinson and 
Sir Gilbert A. Clayton East accepted reductions as from March 31 last, 
шн to their pap rata proportions of the new directors’ salaries. 

т. Arthur Lazenby expressed, and still desires to express, his willing- 
ness to follow the same course; but, at the wish of some of his 
collesgues, he has deferred action until they could bring the matter, 
as affecting him, before the shareholders at the ensuing meeting. 


SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER. 


The shareholders have received notice of an extraordinary general 
meeting to be held on Oct. 7 for the purpose of considering the advis- 
ability of winding-up the Company, in view of its contemplated recon- 
struction, and, if thought fit, ing a resolution for voluntary 
winding up, and the appointment of a liquidator. The accounts of 
the Company for the year ended June 30 show a profit of £2,573, 
making, with the balance brought forward, £3,351, but liabilities to 
contractors for works not certified by consulting engineers, and the 
accrued dividends from date of allotment to June 30, 1904, on the 
preference shares have not been provided for. There is also s debit in 
the accounts of £58,702, being interest on debenture stock and calls 

d in advance for the two years ended June 30, 1904, less credit 
interest of £12,347. The directors report that the whole of the tram- 
ways and light railway constituting the first constructional scheme of 
the Company have been in operation since Easter, 1903 (portions of 
the scheme being in operation earlier), but the receipts on the working 
of these lines have not quite come up to expectations. It must be 
remembered, however, that the districts served have passed through a 
crisis in the cotton industry, and that trade generally has been 
extremely depressed, and certain seotions which would no doubt form 
valuable feeders have not been constructed. The arrangementa for 
raising further capital, which were sanctioned by the debenture stock- 
holders and authorised by the shareholders at the latter end of last 
year, were actively proceeded with by the direotors, who were, how- 
ever, frustrated largely owing to the financial depression, and on an 
application by a debenture-holder the Court appointed receivers and 
managers, Negotiations are pending, however, and there is:reason to 
2960 that a scheme of reconstruction will be practicable, and that the 
additional capital required to proceed with the construction of the 
lines may be obtained at a satisfactory rate. Sir John A. Willox, 
M.P., has, through continued ill-health, retired from the directorate, 
and Mr, Joseph Beecham and Mr. H. R. Hogg have joined the Board. 
The Hon. Arthur Stanley, M.P., and Mr. О, E. 
selves for re-eleotion. 


aples offer them. 


PERSONAL. 


= 


The Caerphilly District Council have appointed Mr. А. Н. Preece аз 
the electrical engineer. | 

The Luton Town Council have increased the salary of the electrical 
engineei from £204 to £250 per annum. 

We note that the borough engineer of Ealing, Mr. J. Douglas 
Knight, M.I.E.E., has this week returned from his visit to America. 

The Willesden District Council have Шош Мт. John Geo. Bruce, 
assistant distributing engineer to the St. Pancras Borough Ooundil, 
resident eleotrical engineer. 

The Huddersfield Oounty Borough Council have appointed Mr. 
R. H. Wilkinson, Oldham, general manager and engineer of the tram- 
т at the salary of 2550 per annum. 

e Portsmouth Town Oouncil have increased the salary of Mr. 
Foale, the engineer and manager of the electric lighting station, from 
£325 per annum, as at present, to £400 per annum. 

The Blackburn Electricity Committee have accepted the resignation 
of the borough electrical engineer, Mr. A. J. Giles, as he has been 
offered an engagement abroad at a salary of £1,800 per annum, more 
than twice that now received for his present office. 

Mr. Bertram S. Giles, M. I. E. E., who was for many years responsible 
for the design of Messrs. Mather and Platt's electrical machinery, and 
acted as their technical representative and adviser, has now joined 
Mesers. Johnson and Phillips as manager of their electric light and 
power works. 

Mr. John McMillan, resident electrical engineer to Falkirk Corpora- 
tion, has been presented with a handsome silver tea service, a silver tea 
caddy, and a silver-mounted tea tray by the senior burgh officials as 
wedding gifts. Mr. A. Balfour Gray, town clerk, presided over the 

ntation, which was made at the burgh buildings by Mr. Wm. 

cOrae, gas manager. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Buenos Ayres.—The Municipality of Chivilooy require tenders for 
installation cf electric lighting. 

Salford.—The Electricity Oommittee invite tenders for paper- 
insulated cables. Tenders to the Town Clerk by Oct. 6. 

Crejour (Roumania).—The Municipality require tenders for con- 
struction and working of tramways for 50 years by Nov. 7. 

Pretoria.—The Oommanding Royal Engineer at Army Head 
quarters, Pretoria, is calling for tenders for the electric lighting of 
cantonments. | 

La Рах (Bolivia).—The Municipality 


ш tenders for the 
electric lighting of the town for 12 years. 


here is an old central 


station and water power of 150 b. p. to 200 b. p., which is sufficient for 
the number of lamps required. Tenders by Jan. 15, 1905. 

Blackheath —The County Couucil require tenders for electric 
wiring and fittirgs, ete., at the runger's house. Tenders by 
Oct. 11. See advertisement, 

Mexico. —The Federal District Railway Company of Mexico require 
tenders for the electrification of six tramway lines in the town. Appli- 
cations are to be made direct. 

Wandsworth.—The Borough Council require tenders for electric 
lighting and ventilation of Couacil House. Tenders by Oct. 18, Full 
particulars in advertisement columns. 

Espinar (Spain).—The Municipality require tendere for construc- 
tion and working of an electrio tramway for 20 years. Particulars 
from the Alcalde. Tenders by Oot. 12. 

Pangbourne.— Tenders are required for lighting the village during 
the coming winter, for the Pangbourne Parish Council Particulars 
may be obtained of Mr. C. West, jun., clerk. 

Great Western Railway.—The Directors of this Company a:e 
prepared to receive tenders for the supply of various stores from Dec. 1 
next to Nov. 30, 1905 Tenders by Oct. 17. See advertisement, 

Almendralejo —The municipal authorities require tenders for the 
electric lighting of the town for 10 years. Particulars may be obtained 
from the Alcalde of Almendralejo, province of Bade]os, Spain. Tenders 
by Oct. 15. 

Ilford.—The Urban District Council invite tenders for the supply 
and erection of balancer and switchboard panel, and reversible 
traction booster and switchboard panel. Tenders by Oct. 4. See 
advertisement. | 

Canterbury.—The Drainage Committee invite tenders for electric 
light fittings in the engine-house at the sewsge farm. Particulars 
may be obtained of Mr. Arthur О. Turley, A. M. I. C. E., city surveyor, 
о Canterbury. Tenders to the Town Olerk by 10 a.m. 
on Oct. 3. 

Cumberland and Westmoreland Lunatic Asylum, Carlisle.— 
Tenders are required for plant. Copies of tender ш һе 
inspected at the office of the Consulting Eugineer, Electricity Works, 
Northallerton, Yorks. Tenders to the Olerk to the Committee of 
Vieitora by Nov. 1. 

Weymouth. —The Town Council invite tenders for the wiring of 
12, Gloucester.row, in accordance with specification and conditions 
which may be seen at the offices of the Borough Electrical Epgineer, 
Sunnybank, Westham. Tenders to the Guildhall, Melcombe Regis, 
by 3 p.m. on Oct. 3. 

London, 8.W.—The London Oounty Council invite tenders for the 
manufacture, delivery, and erection of three electric car traversers at 
certain of the Council's trauuway depôts in the South or London. 
Specification, etc., may be obtained at the Oounty Hall, &pring- 
gardens, S. W. Tenders by 10 a.m, on Осі, 4. 


Eochdale.—The Tramways Committee require tenders for the 
wiring of car дерд. Applications, with £1. 1s. deposit, to Mr. C. C. 
Atchison, borough and tramways electrical engineer, Rochdale. Extra 
copies Бе. each. Tenders, endorsed ''Car Depót Wiring,” to be 
addressed to the Town Olerk, Town Hall, Rochdale. 


Rochdale. —The Corporation invite tenders for the supply, delivery, 
and erection at the electricity works, Rochdale, Lancs., of three ejector 
condensers, three electrically-driven circulating pumps, and the neces- 
sary extensions of the steam, exhaust, and water pipes, valves, and 
accessories, Tenders by Oct. 10. See advertisement. 


Philippople (Roumelia).—The Municipality requires tenders for 
& concession to construct and work electric lighting and tramways for 
50 years. A guarantee of £6,000 is required. Tenders by Oct. 15. 
On the next day a second adjudication will take place in case there is 
an offer of £5 per cent. less per kilowatt-hour than the minimum. 


Tschatschak (Servia).—The Electricity 5 Owtechar und 
Kablar in this town require two turbines of 750 h. p. each, two gene- 
rators for three-phase currents, and other plant for the erection of a 
hydro-electric central station, and equipment of lines of distribution 
within 40 miles, by Oct. 2. Specifications, etc., may be obtained from 
the Manager of the Oompany. 

Craivo (Roumania). — The Moniteur des Intérêts Materials 
(Brussels) announces that the adjudication will take place at 4 p.m. on 
Oct. 25 (Nov. 7) at the Mayoralty of Oraiova, of the concession for 
construction and working of line of tramways (mechanical traction) 
in the town of Craiova. The duration of the concession is fixed at 
50 years. A provisional deposit of £200 is required. 

Manchester.—The Electricity Committee invite tenders for the 
supply of ampere-hour and watt-hour meters. Specifications and forms 
of tender may be obtained on application to Mr. F. E. Hughes, secretary, 
Electricity Department, Towa Hall, Manchester, on payment of fee of 
£2. 2s., which amount will be refunded on receipt of a bona fide 
tender Tenders, addressed to the Ohsirmsn of the Electricity 
Committee, must be delivered at the Town Hall by Out. 4. 


Greenwioh.—The London County Council invite tenders for the 
manufacture, deliv: гу, and erection at the tramways electricity gene- 
ratiog station at Greenwich of the following plant: two 24in. centri- 
fugal pumps and motors, one дїп. centrifugal pump and motor, two 
Sin. by 8ір. three-throw air-pumps and motore, one Jin. artesian well 
pump, fixed and rotary strainers, etc. Specifications, ete., may be 
obtained at the County Hall, Spring-gardens, S. W. Tenders by 
10 a.m. on Oct. 4. i 

Antwerp.—The Municipality of Ghent invite tenders for the con- 
struction of 10 electric cranes at that port in accordance with the 
specification, a copy of which may be seen on application at the Com. 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall- 
street, E. O. An initial deposit of 2,000fr, (£80) is required to qualify 
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each tender, and for the tender acoepted a farther deposit of 18,000fr. 
(£720). Tenders, in registered envelopes, addressed Au Oollige 
Echevinal de la Ville de Gand,” must be posted not later than Oot, 17. 
The adjudication will take place on Oc*. 19. 

La Rochelle (France).—The Ohamber of Commerce will shortly 
issue tenders for a crane with a lifting power for 30 tons. The beam, 
or the part which projects over the water or vessel alongside, should 
be long enough to uuload from a point about 26ft. біп, from the edge 
of the quay, Tte height of tae distal end above the quay should be 
15m. (49 21ft.); the vertical distance between the edge of the quay 
and that part of the crane directly over it. 8m. (26 4ft.). А loco- 
mobile is preferred, but should the conditions be unfavourable for 
installing such & macbine, then a fixed crane would be adopted. 


RESULTS OF TENDERS. 


Croydon.—The County Council have accepted the tender of Мазвоп, 
Scott, and Oo., Limited, at £519, for water purification plant in сор. 
ne3tion with the electricity works. 

South Wales Collieries.— Messrs. Monté Callow and Oo., 6, 
Ludgate-broadway, E. O., report rerent orders for three 40-h.p., four 
15-h.p., two 100-h. p., and three 250-h.p. *' Perfecta polyphase con- 
trollers for haulsge gear. 

Ballinasloe (Ireland).—The Joint Committee of the District 
Asylum have accepted the tender of the Edison and Swan United 
Electric Light Oompany, Limited, 12, Dawson-street, Dablin, at 
£258. бе. 9d., for the supply and erection of a tet of accumulators. 

Power-Gas.—The G>vernment of Bolivia have placed а contract 
with the Power-Gas Corporation, Limited, of 39. Victoria-street, West- 
minster, for one of their patent gas plauts of 600 h. p. capacity. This 
forms part of the equipment of the generating station at La Ps, 
Bolivia, which is to be iastalled for electric tramway and lighting pur- 
poses. The «quipment of the station includes also two Premier gas- 
engines of 400 h.p. capacity each. 

Curtis Turbines for Japan.—Recently a large contract for Curtis 
steam-tarbines for supplying power to & Japanese street railway was 

laced with the General Electric Company of America. Information 

as jist come to hand that the Nagoya Electric Light Company's 
pant ie to be extended, and for thie purpose the British Thomson- 

ouston Company, the holders of the patent rights of the Curtis 
turbine for Great Britain and Ireland, inform us that a contract has 
been placed through the Japanese house of Mitsui and Co. for a 
609-kw. Curtis turbine set. 


BUSINESS NOTES. 


TRACTION. 
Govan.—New tramway routes are in contemplation. 


Hartlepool. —Tbe company have reconstructed about a third of the 
system leased from the Corporation. 

Huddersfield.—The question of a medical examination of the 
tramway empl oy és has again been referred back to committee. 

Liverpool .—The Corporation have now decided that 100 cars shall 
be fitted with top covers, 10 of them to be of the permauent type. 

Norwich.—The Norwich Electric Tramways Compsny have given 
notice of a} peal in the action recently brought by the Corporation. 

Paris General Traction Co.—This compavy announces the 
abandonmeut of the Diatto surface-contact system on its tramways from 
financial considerations. 

Luton.—The plans for the tramways have been approved. A 
suggestion has been made that a service of motor 'buses should be 
introduced to act as feeders. 

Calcutta Tramways.—The directors have declared an interim 
dividend of 3s. per share, being at the rate of 6 per cent. per annum, on 
account of the half-year to June 30. 

Cleethorpes.—The Urban District Council are to purchase the 
tramway company’s power station at £17,000. The company are to 
take energy from the Council, the price to be fixed by an independant 
engineer. 

Бовагід. — А movement i: now on foot to organise a company for 
the purpose of building an electric railroad at Rosario, a city of ^bout 
122,000 inhabitan's, in the province of Santa Fé. Argentina. — JV extern 
Electrician, 

Matdstone.—<A special meeting is to be held to consider the ques- 
tion of extensions. It has been decided that from Oct. 1 to April 1 
the cars shall not run on Sundays between 10.30 a.m. and noon and 
between 6.30 and 8 p.m. 

Middlesbrough.—The Corporation have decided to institute further 
proceedings for excessive speed on the company’s tramways, and also 
for overcrowding. A committee is to inspect the cars, as the lifeguards 
are said to be unsatisfactory. 

London County Councn.—The Council have addressed a com- 
munication to the Camberwell Borough Oouncil adhering to their 
decision not to apply for powers in the 1905 session in reference to the 
proposed tramway from Forest Hill to the Orystal Palace. 

Belfast.—It is reported that Mr. Luke Livingstone Macassey, 
M. I. C. E., barrister-at-law, has been appointed by the Board of Trade 
to act as arbitrator in reference to the transfer of the tramway between 
the Belfast Street Tramways Company and the Corporation. 

Tipton.—At the monthly meeting of the District Council а member 
enquired wby the tramway company were allowed to suspend their 
passenger traffic on the Bloomfield route, and yet use it lor the con- 
veyance of oil-tanks, eto. A committee is to consider the matter, 


pay £20 per mile 


Newoastle.—The line to Ponteland, leaving the existing system at 
Gosforth, has been completed, and is stimulating building operations 
along the route, which extends for some eight miles. 

Croydon.—The town clerk has been instructed to include in tle 
Corporation's Bill the following provision : ''That there be an exten- 
sion of the tramway system from Thornton Heath, along Grange-road 
and Church-road, to the borough boundary near the Orystal Palace.” 

Bath. —The Rural District Council and the Bath Electric Tramways 
Company are to enter into an agreement under which the latter will 
year for the keeping in repair of the 18ір. 
8 on either side of the metals for the whole district, commencing 

ept. 49. 

Cheltenham —Everythiog is in readiness for a commencement cf 
the work of extending tbe Cheltenham light railway to Oharlton King: 
and Leckhampton. The total length of rail to be laid is six miles, and 
it is anticipated that the cars will be running over a part, at any rate, 
of the extended route by Christmas. 


Portsmouth.—The Corporation have decided that the surplus from 
the tramways for the past year of £16,028. 11s. 5d. be carried toa 
reserve fund. The Corporation have confirmed the negotiatione for 
acquiring premises with я view to ther demolition, in order to do away 
with the 8 curve referred to ia these columns some time вро. 


Erith. —The Tramway and Electricity Committee, who inspected the 
Ilford tramways a week or two ago, are to examine other systems, 
accompanied by the resident engineer, the idea being to study the 
equipment, rolling-stock, and methods of working. Wood paving is 
to be used for certain portions of the rack, and a widening of West- 
street is to be effected. | 

Swansea Improvements and Tramways Со. —Including £1,037 
brought forward, the net profit for the half. vear ended June 50, after 
deducting debenture interest, amounted to £5,072. It is recommended 
that £1,000 be transferred to reserve in reduction of the amount due 
to the Britieh Electric Traction Company, and that the usual dividends 
be paid on the preference shares, carrying forward £2,773. 


Lancaster.—The route to the Castle Station only awaits the Board 
of Trade inspection. It will be remembered that parliamentary 
powers were obtained by the Lancaster Corporation, under their 1900 
Act, to construct a network of tramways in the borough at an esti- 
mate i cost of £70,000. The first two sections to Sootforth and the 
Park were completed some time ago, and have been running several 
months. 


Blackpool.—The receipts on the Corporation tramways for the 
period ending 15th inst., as compsred with the corresponding period 
of last year, show a total increase from all sources of £4,859. 33. 5d. 
Noless than 771,580 more passengers were carried during the same 
period, and 46,680 more miles were covered. "The increase on the 
Promenade and Lytham-road route was £5,565. 28. 8d., on the Marton 
route £588. 3s. 10d., and on the New-road section £2. 17s. 1d. From 
annual aud other tickets the increase in receipts was £702. 19s. 10d. 


York.—It is stated that the company have named a price from 
£3,000 to £4,000 in excess of the figure (£12,000) suggested when 
negotia ions were entered into three or four years ago, and the rolling- 
stock to be taken at a valuation. The company’s contention is that 
the d (герое represents the amount they have since expended on the 
undert king, but the Corporation are disinclined to buy at the price, 
and bave given instructions for а valuation to be made by an indepen- 
dent expert, whose report they will be prepared to make the bssia of 
regotiations. 

Cardiff —Аз а car was proceeding along Oathedral-road on Monday 
afternoon the overhead wire fell into the roadway. The conductor, 
having donued his rubber gloves, secured it and wound it about thé 
standaid. In a short time the officials had the broken wire tied up 
again with a rope, and the traffic was at no time disturbed. Durin 
the afternoon, however, the conductor had to disconneet the trolley o 
each car as it passed, the cars ‘‘ free wheeling” over the section between 
the standards. The breaksge was presumably caused by the wire 
becoming worn out by the constant '' sparking." 


Pontypridd.— At a meeting of the Electricity Committee a letter 
was read from Sir Colin Soott.Moncrieff, who has been appointed 
arbitrator in connection with the purchase by the Oouncil from the 
British Electric Traction Company of the old horse tramway, stating 
that he proposed inspecting the line on Ost. 21. The date was 
accepted, and the clerk stated that the company were now prepared 
that the arbitration proceedings should bs held in Pontypridd, and not 
in London. It was decided to advertise for a resident electrical engi- 
ueer to manage the generatiog station and tramways, the salary to start 
at £300 per annum. 

Rishton.—The District C»unc'l having received a notice from the 
solicitors to the Blaskburo, Whalley, and Padiham Light Railway 
Oompany, stating that they intended to apply to the Board of Trade 
for an 18 months' extension of the time limited for completion of the 
works, it was resolve i that representatives be appointed to attend any 
conference with the Clayton-le-Moors and Great Harwood Councils for 
the purpose of agreeing upon united action in regard to the above 
application. It transpired, however, that as the Clayton-ls-Moors 
Council were well supplied with trams by Accrington, they had decided 
not to be represented at the meeting. : 

District Railway.—The Tower Station, which hae not been used 
for nearly 20 years, ie, states the Railway Times, being demolished 
ander the scheme for the elect. ification of the company’s system. The 
station was constructed about 25 years ago, and was used as a terminus 
before the circle was completed. When the circle was finished thu. 
station was found to be useless, aud it had since been used as a wiae- 
store. Two or three years ago the company, when seeking for certain 
pawera, were able to get provisions made for enlarging the railway at 
that poi»t. The platforms are being removed, the vacant space 
facilitating the work of electrification, | 
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Swindon.—The Oorporation’s electric tramway system was opened 
last week. The 34 miles of route have been equipped with the over- 
head system and seven cars have been obtained ata cost of about 
£38,000, and a further three miles of route have been sanctioned. At 
a luncheon given by the Mayor, Lord Edmond Fitzmaurice, M.P., 
proposed Success to the Swindon сор Tramways,” and 
ex the opinion that the venture would be an increased son"ce of 
prosperity to the town and convenience to the inhabitants. Mr. A. W. 
Deacon, vice-chairman of the Tramways Committee, replied. 


Battersea.—On the reassembling of the Borough Council last week, 
the Law and Parlismentary Committee submitted а recommendation 
that the Oouncil concur іо the views of the Association of Metro- 

litan Borough Oouncile, which provide: ''Tbat, when a widening 

mes necessary solely by reason of the oonstruction or reconst: uction 
of the tramways, the expense should be entirely borne by the London 
Oounty Council out of the tramway aceount ; and that when an 
оеш is urgently required irrespective of tramways, the con- 
tribution of the local authority should vary according to the import- 
ance of the improvement to the borough apart from the tramway 
traffic. »» 


Glasgow.—The Tramways Committe» have approved the following 
extensions: Paisley-road Toll to Pollokshields and Govan-hill, Pollok- 
shields (present terminus) to Dumbreck-road, Parkhead Cross to 
Dalmarnock-road, Garngad- road to Blochairn-road, Wilton-street to 
North Kelvinside, University-avenue to Hyndland-road (Clarence- 
drive), Dumbarton.road to Broomhill-drive via Orow-road, Kirklee- 
road, Oran-street, Bileland-drive, Hawthorn-street, eto., Poseilpark to 
Lambhill, Barrachnie to Baillieston, and Tollcroes to Uddingston. 
The proposal to extend from Spiersbridge to Barrhead was defeated. 
These decisions will come up for confirmation by the Corporation at 
their meeting on Thursday next. 5 


Trans-Siberian Railway. The authorities are considering a pro- 
posal to establish electric motors on the line. At present the passenger 
and goods traffic is so great that the number of trains in operation — 

now totalling 40 10 50 per day —has proved inadequate. Owing to 
the регио асе light oonstraction of the line and weight of raile, 
together with the limited water supply, it ie not possible to accelerate 
speed, and such a heavy expenditure of time and money would be 
involved in relayiog the lines, that it is thought preferable, notwith- 
standing the difficulty of obtaining а sufficient staff having the 
‘requisite technical knowledge, to introduce an electric motor service, 
erecting power stations at intervals of 60 to 120 miles, the energy to 
be distributed over the system in both directions at a tension of 
100 000 volts. 

Birmingham.—At the meeting of the Tramways Committee on 
Tuesd-y, a communication objecting to the Harborne tramway scheme 
was received from the Opposition Committee. The report stated that 
a canvass of the ratepayers by the committee resulted in an adverse 
vote of the proportion of two to one, The Tramways Oommittee 
decided that the figures should be carefully analysed and reported upon. 
Prior to the meeting the members paid a visit to the Miller-street depót, 
where, in company with Mr. Baker, the general manager, they 
icepected a new pattern of cover for the top of the cars, which has 
be: n constructed from the designs of Mr. Baker, and which hes already 
been described. The members were favourably impreesed with the 
cover. which is to be put into service, so that its practical utility may 
be ter ted before its adoption is finally decided upon. 


Swansea. —The Corporation appear to be dissatisfied with the wood 


blocks used by Mesars. Dick, Kerr, and Oo. on a portion of the track, 
and also with the progrees made by them, notwithstanding the assur- 
ёпоев of Mr. Prusmann, the borough electrical engineer. Eventually 
р following resolutions were passed: That the town clerk be 

tiucted to send a letter to the contractors expressing dis ippointment 

d dissatisfaction at the manner in which the work was being carried 

ut, and to say that unless they gave some satisfactory assurances as 
the fntare, the Corporasion wonld have to seriously consider the 
,osidon " ; and That Messrs. Dick, Kerr, and Co. be informed that 
he time for the completion of the Bryn-road section expired on Sept. 1, 
and that the terms of the contract will be enforced.” Ae the result 
af a deputation of residents from a portion of the main road and 
f. om Fabian-etreet, it was decided that, subject to the approval of the 
compiny, in those tho-oughfares the tramway track should be paved 
with wood instead of granite. 

Handsworth. —It is reported that tbe difficulty which arose between 
the Handsworth District Council and the South Staffordshire Tram- 
ways Company respecting the line which has been constructed between 
the West Bromwich boundary and the New Inns for the purpose of 
connecticg Birmingbam with the Black Country is now practically 
settled. A conference was held last Friday, the company being repre- 
sented by Mr. J. A. Lycett (managing director) and Mr. B. Kingsford 
(secretary), and the District Council by Oouncillor E. J. Abbott (chair- 
n an), Councillor F. Tibbitts (chairman of the Tramways Committee), 
Mr. Н. Ward (clerk), and Mr. К, Ward (assistant clerk). After a 
1 ngtby discussion, the representatives of the company expressed their 

illingness to compromise the question iu regard to the errenditure 
incurred on road improvements, and eventually it was agreed to divide 
this outlay equally. The other points in dispute were dealt with in 
detail, and finally such good progress was made that all difficulties 
between the two bodies are understood to be practically at an end. 
It ia hoped that the lease will be sealed to-day, and that arrangements 
will be made for the Board of Trade either to inspect the lines or to 
y rant а temporary authority to run the cars forthwith. The company 
are anxious to run a 24 minutes’ service in connection with the cable 
trams. 

Xxeter.—The electrical engineer has reported to the Town Council 
as follows: ''The construction of the generating plant for the tram- 
ways is well in hand, and some of it will shortly be delivered. A great 
deal of damage has been done to our cables by the recent excavations 


ears. 
tional osrs on the lines of those now being built, and they recommend 
that 20 should be ordered forthwith, making the total delivered and 
on order 120. The committee are of opinion that immediate stepe 
shculd be taken for putting down an additional engine and generator 
at the power station, and that this generator should be capable of 
producing 1,000 kw. 

tional boil 

provide an oil store, and to roof in the coal-storage and coal-conveying 
plant when provided. 


of selecting tyres of suitable composition. 


instructed to sugg 
deal farther with these details, 


in all directions of the telephone and gas companies and of the water 
department in preparation for the tramways, in spite of constant 
watching by our men. 
and made good, but a small interruption of the supply to several con- 
sumers in Paris-street on Sept. 10, and a more serious one on Sept. 16, 
affecting the St. Leonard's and the Alphington-street districts, have 
occurred from this cause, 
by constant tests of the cables, and by providing а duplicate supply in 
the main streets where possible." 
tion of the tramway poles, which would ehortly begin, would enable 
the committee to do away with some of the existing aro lamp 
remote them elsewhere, and rearrange and improve the present lighting 
and extend it if desired, and that he should be ready to put details ana 
est mates before a joint meeting of this committee aud the Lighting 
Commit ee at any time. The town clerk reported that the Lighting 
Committee had recommended to the Council that the joint conference 
should take place after the reconstruction of the committees in 


November. 


Over 20 damsged spots have been discovered 


I am endeavouriny to avoid further trouble 
He further reported that the erec- 


sete, or 


Leicester.—The Tramways Commit ee reported at Tuesday's meet- 


ing of the Town Council that for the summer service next year 121 cars 
will be necessary for the actual service without providing any spare 


The Oouncil bave an option 1ill Dec. 28 of ordering 60 addi- 


It is also considered necessary to provide адбі. 


ers and to extend the car- she d, and it is further proposed to 


The estimated cost of the proposed additional 
plant and cars and works is as follows: 1,000 kw. eng me and electrical 


equipments, two boilers, eto., £22,000; roofs for coal storage shed, 
coal-conveying plant, and water soitener, and new oil store at generat- 
ing station, £1,000; additional bay to car-shed, track work at car- 
shed, tower wegop house, etc., £9,000; 50 additional cais ard some 


canopy tope, £28,000. The committee request authority to apply to 
the Local Government Board for sanction to a loan for this amount, to 
proceed with the work without delay, and to do by direct labour the 
engine foundations and track work at the car dey ôt. 


The Life of Tramway Wheels. —In a report presen'el to the Liver. 
pool Oorporation Tiamwaye Committee, theex perience with various! y pee 
of wheels is brought out, the following account of which is given ty a 
North Country journal: The wheels of the German cars, which 
were the first to be used in Liverpool in 1898, were steel tyied, and 
those of the American cars, wbich followed, were cbilled cast iron. 
The steel tyres, it was found, ‘spread’ in running, becsme loose, and 
were abandoned in favour of the chilled wheel, which was giving much 
better results on the United States cars. About 1900 the Biitith 
manufacturers commenced the production of special ateel-tyred wheels 
for street railway service, and experiments with those wheels were 
carefully watched. In 1902, and subsequently, a number of s-lectcd 
tyres were used in Liverpool. Fitty-two trams are now fitted 
with steel.tyred wheels, none of which has yet worn out, and 
therefore final figures cannot be quoted. Very divergent rerults 
have, however, been obtained. The mileage per unit of wear bae 
varied to the extent of 50 per cent., indicating the imp tance 
The average lite «f the 
steel-tyred wheel is estimated at 60,000 miles, and of the chillet 
wheel 55,000 miles. The engineers are now engaged on the deriyn of 
а new sieel-tyred wheel, which, it is thought, will cost 50 per vent. 
less than the price at which such wheels can at n Sent be bought in 
the marker, aud which, it is believed, will afford a life considerably in 
advance of the average of the former st«el-tyred wheels. 


Heywood.—The question of the terms upon which the Heywood 
tramweys shall be worked was again before the Rochdale Tramways 
Committee lest week, when the terms suggested by Heywood (described 
in our issue of the 16th inst.) as an alternative to those advanced b 
Rochdale and Bury were considered. The first set of the proposala 
sent in by Hey wood was to the effect that Rochdale and Bury should 
bear the capital charges on Heywood's share of the purchase price of 
the company’s undertaking, and the cost of reconstructing tbe lines 
and making certain street improvements, Heywocd was to supply 
current and to have the option of taking over tne undertaking at the 
end of 21 years on payment of £7,000. Adopting the reoommenda- 
lion of their sub-committee, the Rochdale committee declined to 
accept such terme as these, but they agreed that there was probably the 
basis of а settlement to be found in another eet of proposals in which 
Heywood euggested that each authority should reconstruct and equip 
the lines within itsown boundaries, maintain the reconstructed system 
in ite area, and supply current for the cars. Rochdale and Bary would 
run cars over the Heywood lines, and the receipts be pooled and divided 
on some equitable plan. A meeting of the Bury Corporation was held 
on the same day, and the conclusion arrived at substantially sgroed 
with that of the Rochdale Corporation. The Bury committee replied 
that they could not consider the first proposal, but they were pre red to 
discuss the second one. They would furnish the cars and the staff, 
and the receipts within Heywocd be rough would be handed to 
Heywood, less working expenses and а commission upon the receipts. 
A further conference between the three authorities subsequently took 
place, when the lines of Hey wood’s second proposal were accepted as 
an approximate basis for an agreement, some details being left over f r 
farther discussion, On the question of working expenses, Rochdale 
and Bury suggested that the payment should be Ба, per car mile run, 
but this and other matters of detail were left over for consideration by 
the committees of the respective Corporations. Ata meeting of the 
Heywood Tramway Committee in the evening the town clerk was 
est that another meeting be held at an early date tq 
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Newoastle. —The following is а summary of the information which 
has been circulated (in accordance with ché request of Councillor Oail) 
among members of the Oorporation in regard to the question of 
depreciation and the preparation of estimates. The report of Mr. 
le Rossignol states that the total depreciation going on in the present 
electrical equipment is at the rate of £14,898 perarnum. In eight 
years, which Mr. le Rossignol estimates is the average liſe of the 
greater part of the items enumerated, this will amount to £119,184, 
and this can be met by laying aside yearly out of revenue the sum of 
£12,700. and allowing it to accumulate at compound interest at 34 per 
cent. The city engineer (Mr. F. Edge) estimates that renewals to the 
permauent way can be met by laying aside annually a sum of £12,000, 
and accumulating same at compound interest, These amounts apply 
to the present total of capital expenditure—namely, £889,770 —and 
will require to be increased as that capital expenditure increases. The 
city engineer estimates that special work, janctions, and such portions 
of the track as receive the greatest wear. will require to be renewed 
in eight years, at an estimated cost of £51.154 ; that a large propor- 
tion of the track will require renewal in 12 years, at an estimated 
further cost of £88,581; and that the remainder of the track will 
require renewal at the end of 15 years, at an estimated expenditure of 
£9,694. At the end of 16 years the first portion of the track will 
again require renewal, at an estimated cost of £51,154 At the end of 
24 years the first portion will require renewal for the 8 cond time, and 
ihe second portion of the track, whieh was renewed at the end of 
12 years, will again require renewal—the total estimated expenditure 
at this period being £139.735. The Finance Committee present the 
following resolution: ‘‘That the estimates for the year ending 
March 25, 1905, as recommended by the sub-committee on annual 
estimates, be confirmed ; and that a renewal fund shall be created, and 
that last year’s surplus shall form the nucleus of the said fund ; and 
the committee hope by a thorough revision of the whole system to con- 
siderably augment the renewal fund year by year.” There appears to 
be no provision for depreciation as required by the Corporation’s Act of 
1899. The city treasurer recommende that an addition be made to 
cover same. The estimates for the year ending March next give— 
car mileage, 4,600,000 ; total receipts, £206,400.; expenses, £70,919 ; 
stores, £89 085; sundries, £18 210; and maintenance, £31,830. 

Cardiff. — Mr. Arthur Ellis, Cardiff borough electrical engineer and 
manager, һал issued his report on the working of the tramways for the 
year ending March last. The total income from all sources is set down 
at £108,442, and the working expenses at £69,478, leaving а groes 
profit of £359,964. The actual net surplus balance was £7,724. There 
was а total disposable balance of £14,976, in addition to £5,796 
allocated to a loans fund suspense account, and these amounts repre- 
sented the excess income over expenditure since the inception of the 
system. The workirg expenditure per саг mile was equal to 5:8184. 
per car mile. The ratio of working expenses to receipts worked out at 
just under 62 per cent, The greatest burden arose in the amount 
required to be paid out of revenue for loan charges, which alone abeorbed 
5`0550. per car mile, the capital at the end of March amounting to 
£687 222. The receipts from fares alone total £101,794, but, says 
Mr. Ellis, '' we are really not getting what we are entitled to receive,” 
and ''if you wish to see larger profits it can only be done by increasing 
or pri the fares upon the various sections. If, on the other 
Hand, the convenience of the public is considered the moet important, 
then the results obtained cannot well be criticised. You cannot, how- 
ever have both." The impression that the expenses were heavy was 
not, he considered, warranted. Ic ia hardly hir, remarks Mr. Ellis, 
to make oae given route return more рег car mile than another by 
having unequal fares. ‘‘The public cannot reasonably expect the 
tramways to support the rates, and at the same time have the benefit 
of low fares,” the report proceeds. ‘‘If they want the former they 
can only obtain the same by subscribing towards it by paying higher 
fares," Then he goes on, ''The tramways have bad to withstand a 
great deal of criticiem both fair and unfair, but I think it a pity 
when some of our critics compare the net profits of the municipal 
undertaking's with the gross profitscf the public compauy. Prepared 
on the basis of a public company the tramway accounts would show a 
profit last year of over £41,325. equivalent to a return of 60 per cent. 
on the capital, assuming the full amount to bave been expended at the 
commencement of the year, which is not so, the capital at the time 
being £601.487." The passengers carried numbered 25,574,204, equiva- 
lent to 143 times the populstion, as against 17 718,992 in the previous 
рд The accident list is thus tabulated: collisions, 1,071 ; persons 

ocked down by cars, 81 ; falling when leaving or boarding cars, 457 ; 
miscellaneous, 82—total, 1.163. А supplementary report will be isaued 
before the matter comes up for consideration. Mr. Ellis has been 
instructed to prepare a 1eport ав to the space which could conveniently 
be let for advertisements without disfiguring the cars, after which 
tenders will be invited for advertising. 


LIGHTING AND GENERAL. 


Belfast.—A cable is to be extended to Malone-patk at a cost 
of 2175. 


Southend.—The Town Council have decided upon extensions of the 
electrical plant, mains, eto., at a cost of £56,000. 


Kanturk.—A public meeting is to be called to consider the advis- 
055 of taking practical steps towards promoting an electric lighting 
sdlieme. 


Dollar.—Messrs, Orompton and Oo. are extending their electric 
wires in TUUM parts of the burgh. Additional Nernst lamps are to 
be erected. 


Crowbrough.— Subject to certain restrictions, permission has been 
given to the National Telephone Qompany, Limited, to put down 
underground wires, - | | 


Sunnybrow.—It having been decided to light Sunnybrow by means 

of electricity, а start was made with the works on Tuesday. 
. Swansea.—Arrangements have been made to instal both the 
National and Swansea municipal telephones at Skewen. It has been 
resolved to apply for telegraph facilities at Dynevor Post Office. 
on.—A commencement has been made by the National 
Electric Construction Company with the work of laying down cables 
in the streets for the purpose of supplying the town with electricity. 

Weybridge.—The Urban District Council are asking the Board of 
Trade not to grant the Urban Electric Supply Company a license to 
supply current to Walton without giving the Council an opportunity of 
objecting. 

Coventry.—The Oorporation have received the sanction to the 
borrowing of £30,388 for the extension of the electricity works, and 
also to the borrowing of £160 for purpcses connected with the supply 
of electrical energy. 

Cleethorpes.—The Council have agreed to purchase the Oleethorpes 
generating «tation and plant for £17,000, these figures to be verified by 
an accountant to be appointed by the Council, the purchase to be com- 
pleted on April 3, 1905. 

Guildford.— The electric light failed on Sanday evening about eight 
o'clock, some of the churches where che services had not concluded 
being plunged in darkness. It is reported that the current was not 
restored until Tuesday evening. 


Lanoashire. —A conference is to be held with regard to concerted 
action of the various councile through whose districts the Lancashire 
Electric Supply Company propose to lay their eleotric mains. The 
company have offered 25 per cent. on the takings. 

Electric Meters. — We hear that the British Westinghoute 
Company have recently commenced an action agaiust the Ferranti 
Company for infringement of their alternating-current meter patents. 
The case will be heard probably early in the New Year. 

Wellington.—4A special meeting of the Urban District Council ia 
to be called to consider the report of Mr. R. A. Felton, М.І O. E., and 
Mr. Maclean Wilson, M. D., B. Sc., on the sewage-disposal schemes, 
and the eurveyor’s report on electrio lighting and refuse destructor. 


Tewkesabury.—Several notices of intention to apply for а provi- 
sional order having been received, the town clerk has been instructed 
to take all such stepe as may be necessary to obtain a provisional 
order enabling the Council to eapply electricity within the borough. 


Brush Bulletin.—The miniature edition of the Brush Electrical 
Eugineering Company's bulletin No. 4 has just been issued, aud deals 
with incandescent lamps, fittings, and accessories, giving at the same 
bs Min of а number of different classes of installation carried out 
tbe firm. 


Basingstoke.—4Àn enquiry has been held into the Town Oouncil's 
application for sanction w borrow £16,450 for purposes of electrio 
lighting. Various figures were placed before the inspector, including 
the following: population about 11,000; rateable value, £48,868 ; 
other loans outstauding, sanctioned, or ia contemplation, £060,546. 
A petition from а number of the leading business firms who would be 
willing to use e leotrio power and lighting was put in. 

Luton.—The electrical engineer's last report states that since 
July 15 last 25,162 units had been келеге). an equivalent to 937 
8-c.p. lampe and five motors of 204 h. p. connected, making a total ot 
189 consumers, with 11,927 lamps snd 58 motors of 199 h.p.; and that 
the unite generated showed an increase of 48 per cent. over the corre- 
sponding period of last year. The report was received as very satis- 
factory. An extension of cable is to be made in the High Town-road 
district, at a cost of £142. 

Eltham.—The Electricity Committee of the Borough Council have 
recommended the Council to sanction the expenditure of about £350,000 
for the purpose of electric sub-stations, cables, etc., to Eltham and 
Lee Green. Tbe Counail at present are taking a supply of electricity 
for the Lee district of Eltham from Blackheath and Greenwich Com- 
pany, under an agreement dated Jan. 31, 1902, and the total con- 
sumeis numter only 23. There are 203 electricity consumers in 
Woolwich and 84 in Plumstead. 

Electrical Contractors’ Association (Incorporated). —This 
asto^iation has been registered with an unlimited number of members, 
each liable for £1 in the event of winding.up. The objects named are 
to promote aod protect the trade of electrical engineering in Grest 
Britain, and to take over (во far as the same may be legally vested in 
this association) the property of the unincorporated association known 
as the National Electricsl Contractors’ Association. The word 
' Limited” is omitted from the title by license of the Board of Trade. 


Stock Exchange.—<Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
а quotation to Callender's Cable and Construction Company's farther 
issue of £100,C00 44 per cent. first mortgage debenture stock, and to 
allow the following securities to be quoted in the official list: Metro- 
politan Railway Company's 54 per cent. preference stock, 34 per cent. 


.** A preference stock, 54 per cent. debenture stock, and 3j per cent. 


„ A" debenture stock ; Urban Electric Supply Company's further 
issue of 16,000 ordinary shares of £5 each fully paid, Nos. 34,001 to 
50,000. 

Constantinople. — After negotiations extending over two years, the 
German Telegraph Company for Eastern Europe has succeeded, Reuter 
eays, in obtaining а concession for laying and working а cable between 
Савѓерје and Constantinople. Berlin and Constantinople will thereby 
be connected by а special wire, which it is proposed to extend ulti- 
mately to the Persian Gulf and the Far East. This concession interferes 
with the preferential rights of the Eastern Telegraph Company, 
which some time ago lodged а protest with tho Porte, and it is now 
presumed that the company will demand ап indemnity from the 
Ottoman Government, | 
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Searborough.—An 2 i are wireman in the employ of the electric 
supply company met with а fatal accident at the company’s trans- 
forming sub-station, St. Nicholas-street, on Tuesday. The exact cause 
is not known, but it is thought that deceased, while stooping, touched 
the main electric wire from the works with his forebead. 


Kensington. —The Post Office are about to lay pipes for telephone 
-wires, eto., in Harrow-road (south side), Gledhow-gardene (east side), 
ааа Park-gardens (north side), Oxford-gardens (north side), 
Earl's Court-square (west side of western section), Holland-road (west 
side) Kensington h- street (across), Basil-street (north-west eide), 
Church-street (east side), Abingdon-villas (north side), E:sex-villas 
(south side). Notices from the following electric lighting compsnies 
relative to proposed extensions of their mains, eto., in the borough 
have been agreed to : Kensington and Knightsbridge Electric Lighting 
Compsny, Elvaston-mews; Brompton and Kensington Electricity 
Supply Oompány, Warwick - road (two) and Alma-terrace ; Notting 
Hill Electric Lighting Oompany, Royal-creec:nt, Aubrey-walk, and 
Viotoria-gardens. 

Dartford.—Aocoording to the last accounts, there was for the year 
ending in March last a deficiency of £2,316, but, takiog into account 
outstanding credit amounts, the actual loss for the year was £1,619. 
The net expenditure was about balanced by the net income in the 
ordinary revenue account, and the deficiency represents the amounts 
рма for interest and repayments of loans, which had in March reached 
а total of £34,600. Up to the last few months the inhabitants have 
‘been slow in adopting the electric light, and, as the accounts show, 
only £1,418 was received from private consumers, whilst the contribu- 
tion for pen lighting figured as £934. One hundred and ninety-two 
thousand units were sold out of 264,000 generated at the works, 
17,000 units were used at the works, and the quantity described as 
** unaccounted for is 54,000. 


Hall.—Amongst the recent applications for current is one from the 
North-Eastern Railway Company for 222 16-е.р. lamps for the Paragon 
Station, and also power for working the signale. A report on the 
lighting of New Jameson-street and New Clarence-street, made by the 
chairman and engineer, was read at the last meeting of the Electric 
Lighting Oommittee. They stated that they had obtained & price of 
£228 for the supply and erection of the arc lamps in New Jameson- 
street and £83 for the supply of the Nernst lamps in New Olarence- 
street, and as the prices were slightly less than those for former lampe, 
and owing also to the fact that it was necessary to proceed with the 
lighting of those streets without delay, they had instructed the two 
firms—Mesers, Oliver and Oo., Woolwich, and the Keighley Elec- 
trical Engineering Company—to proceed with the necessary work. 
A brief di ion followed on the question of etreet-lighting by 
electricity. 

Ormskirk.—The Urban District Oouncil have practically adopted 


a scheme for the electric lighting of the town at a cost not to exceed. 


£15,000. At the last meeting of the Guardians, however, the follow- 
ing minutes of the Electricity and Building Committee were confirmed : 
Resolved That estimates be obtained for the sinking ofa new borehole 
pump and electrical motor of suitable size to drive the pump. Elec- 
tric lighting question : Read letter from the Ormskirk Urban District 
Oouncil enclosing copy of letter from the National Electrical Oonstrao- 
tion Company offering current for lighting at 4d. per unit, and for 
power at 13d. per unit, and if they gave better terms to other parties, 
they would reduce those terms. The electrical enginter was heard in 
explanation of the same, and on the terms offered by the Electrical 
Construction Oompany. It was resolved that it was desirable that the 
Board of Guardians should themselves undertake the electric lighting 
and motive power required for the workhouse, and the eche me prepared 
by Mr. Peers be proceeded with.” 


Battersea.—The cost of the public lighting by electricity of the 
Shaftesbüry and Beaufoy Estates, which is now to be carried out, is 
above the previous estimate by £447, owing to the price of copper 
having considerably advanced since the original estimate was prepared, 
notwithstanding that reductions have been effected in the other items. 
The following particulars are available relative to applications for the 
supply of electrical energy to premises within the borough, including 
the Council buildings—viz. : quarter ended Sept. 50, lighting, number 
of applications, 685, June 14 638 + 47; actual, 658 (689) + 69; 
applied for, 50,424 8-c. p. (47,385) + 3,039 ; actually supplied, 46,973 
Top (41,085) + 5,888; motive power“ applied for, 6963 h.p (6384) 
+584; actually supplied, 609% (4504) + 1593. * 48 amperes fur 
charging accumulators applied for and 28 amperes connected; 
78 amperes for htating and cooking applied for and 48 amperes con- 
nected ; 10 emperes for medical apparatus applied for and connected. 
я worn-out lamps at the libraries are to be replaced by new Ediswar 

amps. 

Fire. — We are informed that the fire which occurred at the Metro- 
politan Electric Supply Company's Tower- street sub- station, W. C., at 
10.15 a.m. on Saturday last (24th inst.), arose through the short- 
circuiting of copper strip laid in compound, the strip leading up to the 
direct-current switch Large quantities of gas poured off the 
compound owing to the heat, became ignited and destroyed the whole 
of the direct-current Ferranti switchboard and some E. O. C. boards, 

tting them entirely out of service. The copper strip bending in all 

irections caused short-circuits on the low-tension bus bars. A large 
-part of the supply on one side of the company’s network is con- 
sequently laid off, the other side fortunately standing. The fire was 
extinguished at 10.45 a.m. and some part of the supply was restored 
by that time, the whole being put in order by 12.50 (noon). With 
regard to the narrow escape of an employó, we learn that the smoke 
poured upstairs into the high-tension room (which is approached by 
means of an iron staircase) and was so dense that the man in charge 
could not get down the steps; he was compelled to make his exit 
through the window, and, very fortunately, was not seriously ipjared. 
Had it not been for the presence of compound but little damage 


would have been caused, as the station itself is practically fireproof 
throughout. : 

Bammersmith.— We understand that the Council have agreed to 
an application by the Society of Motor Manufacturers and Traders for 
з supply of electric current to Olympia in eonnection with a motor 
exhibition they intend holding there in February next. The society 
have concluded a contract with the proprietors of Olympia whereby 
the building will be altered and properly fitted up for exhibition pur- 
poses, including the wiring for lighting the premises by eleotricity. It 
is estimated that the lighting will involve the use of between 10,000 
and 20,000 8-c.p. Jampe, and the society are prepared tc pay at the 
rate of 4d. per unit for the supply of electricity, and to guarantee a 
minimum payment of £500 at the first exhibition, which will be held 
from Feb. 10 to 18 next. It will be necessary to lay a special main at 
a cost of £1,898 to give the required supply, and in consideration of 
this the society will deposit with the Oouneil £750 as security for the 
due payment of the current consumed and the proper care and custody 
of the inatruments, the deposit to be retained by the Council until the 
installation is disconnected from the supply mains on the close of the 
exhibition, when ару amount due to the Council would be deducted 
therefrom, and the balance (if any) returned. The society are also 
prepared to agree to take whatever electrical energy they require for 
exira lighting and power at their next three exhibitions at the said 

remises. The lighting of Shepherd's Bush Common by means of аго 
limpa ie being proceeded with. 

London Gazette.—The partnership between Joseph Marks and 
Hugh Olarkson, electricians and electrical engineers, at 4, Gothic- 
arcade, Suow-hill, Birmingham, under the style of Marks and 
Olarkson, has been dissolved by mutual consent. The creditors of 
the Electrical Machioery Developments Oompany, Limited, are 
required, on or before Nov. 19, 1904, to send their names and addresses 
to Mr. F. N. Lowther, 151, Oannon-street, London, E. O., liquidator. 
Frederick Stone, 47, Fuli.street, Derby, hes been released from 
trusteeship in tke estate of Henry John Furniss, electrician, 6A, 
Queen-street, Derby. А first and final dividend of 4d. in the £ has 
been declared in the estate of the Warrington and District Electrio 
Light and Power Company, Limited, 115. Sankey-street, Warrington. 
Messre. Barnaby and Co., Limited, College-street, Rotherham, elec- 
trical engineers, have been wound up voluntarily. Mr. Henry James 
Allen, of St. Peter's-clore, Sheffield, has been appointed liquidator. 
The Bath Electric Manufacturing Oompavy, Limited, has been wound 
up voluntarily; Mr. Augustus O. Comley, Albion-chambers, Bristol, 
has been appointed Jiquidator. The partnership at 39 and 40, Wood- 
cock-street, Birmingham, by William Henry Bradbury and James 
Marsden, under the firm of Bradbury, Marsden, and Oo., electric light 
fittings manufacturers, has been dissolved by mutual consent. 
receiving order has been made out on oreditor's petition in the estate 
of James Maraden, electric fittings manufacturer, 40, Woodcock-street, 
Birmingham. A receiving order has been made out in the estate of 
Henry Coles, electrical engineer, 10, York-street, Swansea. 


Leeds.—An erquiry has been held into an application of the City 
Council for sanction to borrow £100,000 for extension of electric 
lighting plant. The Town Cletk (Mr. R. E. Fox) stated that the 
elestrio lighting undertaking was established by the Yorkshire House- 
to-House Electricity Company, Limited, under the Leeds Eleotrio 
Lightiog Order, 1891, and was purchased by the lc ice from the 
company at the prize of £217,420 in the year 1898. The Corporation, 
in July, 1901, obtained sanction to the borrowing of £505,400 for an 
extension of statione, etc., and in December, 1903, to a farther sum of 
£220,000 for extensions of mains. The forward policy of the Corpora- 
tion had been justified by the progress of the undertaking. In 
September, 1898, the number of consumers for lighting purposes was 
770; in M.roh, 1904, the numter was 3.612. The number of con- 
sumers for power and heating purpoees in 1898 was six; in March, 
1904, it was 576. The total number of consumers in 1898 was 776; 
in March, 1904, it was 5,988. Іа 1898 the number of 35-watt lamps 
(or equivalent) connected to the mains, including motors, was 65,528 ; 
in March last it was 307,849. The horte.power of motors connected 
to the mains was 20 in 1898 and 2,963 in March this year. The 
capital expenditure in 1898 was £217,420; in March Jast it amounted 
to £752,509. The kilowatts ot plant installed was 2,400 in 1898; in 
March, 1904, it was 8,740. Ia March, 1899, the maximum load on 
plant in kilowatts was 1,500; in March last it was 5.040. The unite 
sold in the first complete year up to March, 1900, was 2,005,840; in the 
year ending March last it wae 6,271,186. The revenne for the year 
ending March, 1900, was £36,221, as compared with £76,721 in the year 
ending March last. The expenditare on revenue account, including 
interest and redemption of debt, was £27,719 in the year ending 
March, 1900, and in the last year it was £72,290. The surplus profits 
in 1900 were £8,502, and last year they were £3,451. A sum of 
£26,361 of the proposed loan wes in respect of expenditure already 
incurred, or on which liability was already incurred, and £72,272 waa 
estimated in respect of further expenditure. Generally speaking, the 
present application was in reepect to additional plant, nothing being 
included for mains, sub-stations, or meters. 


Erith.—The report of Mr. G. E. Heath, electrical engineer, on the 
electricity supply undertaking for the year ending March 31, 1904 
states that the plant is now in good working order throughout, and 
that during the latter part of the past year а t improvement had 
been effected in the street-lighting, which is now reliable and efficient. 
The Nernst lamps have been replaced by incandescent lamps for etreg£- 
lighting purposes, but, the engineer says, as such a large amount of 
good work has been done with the Nernst lampe in other districts, ib 
was only jast to them to mention that in this district they were worked 
under extraordinary and adverse conditions. When some further 
slight alterations had been made, he had no doubt that the аго lamps 
would be in а perfectly satisfactory condition, The number of 8-c.p. 
lamps connected March 31, 1904, was 15,588, the lamp connection at 
the beginning of the year being 3,088, thus showing an increase of 
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10,600 8-c.p. lamps during the year. The 
motors connected was 189 h. p., all of which had been connected during 
the past year. For street-lighting there were 17 aro lamps of 
1,000 o.p. each, 87 half-ampere Nernst lamps, and 425 incandescent 
lamps оѓ two by 8 с.р. each, making a total of 529 street 
lamps connected. The total mileage of cable laid in the district 
was 56:6 miles, made up of 11°44 miles of high-tension feeder, 
8°96 miles of low-tension distributor, and 36:2 miles of street- 
lighting cable. The maximum load for the ps was 255 kw. on 
Dec. 18, 1903, and the minimum load was 48 kw. on May 17, 1903. 
The per unit sold for wages amounted to no lees than 1°001d., this 
being out of a а of all costs оѓ 2 5634. per unit. The gro:s profit 
of £1,020. 8s. 54. had to be set aside for interest and redemption of 
capital moneys, leaving a net deficit of £781. 8s. 3d. after meeting 
these charges, amounting to £1,801. 166 8d. The price per unit 
obtained for street-lighting was only 1:511d. The total costs are 
‘1°828d. per unit. The balance, being gross profit carried to the net 
revenue account, practically covered the amount of interest, and this, 
for a first year's working, was very gratifying, as all repairs and modi- 
fications to mains, buildings, plant, etc., had been paid for out of 
revenue account. If the undertaking were a private company, it would 
have been in a position to pay а small dividend of, say, 24 per cent., 
and place the sum of £159 to a reserve fund. The following 
бше are given: Total capital expended, £38,393. 58. Number 
of units sold—private lighting, 216,153; street-lighting, 148,530— 
total, 364,663 units. Equivalent number of 
15,588; number of public lamps—17 arc, 87 Nernst, 425 incan- 
descent. Maximum load in owatts, 233. Gross revenue, 
24,914. 15s. 10d.; gross expenditure, £3,804. 7s. 5d.; gross profit, 
£1,020. 8s. 5d.; interest and sinking fund, £1,801. 16s. 8d. ; 
balance on year’s working (deficit), £781. 8s. 3d. ; gross profit, 
£1,020. 8s. 5d. Mr. Heath adds: ‘‘It is to me very gratifying 
that sufficient demand should have arisen during the year to warrant 
extensions to buildings and plant, and also to necessitate increasing 
the capacity of sub-etations. Such extensions now being carried out 
include one 600-kw. alternator and engine, with accessories, and two 
Lancashire boilers, mechanical stokers, economiser, eto., epgine-room 
boiler-house, and office extensions, and the provision of above-ground 
gub-stations at Erith and Belvedere main transforming centres. The 
ооа] bunker has already been enlarged to accommodate 250 tons of 
coal. Some small mains extensions are in hand, but in future I would 
strongly recommend that the present network be fully Сетора 
before any farther outlying districts be taken іп hand.” e 
Council had previously resolved to apply tor sanction to borrow 
£11,500 for extensions. It ie now intended, in lieu of these 
several loans, to apply for £20,000 on account of the elec. 
tricity supply undertaking, made up as follows: Oapital expen- 
diture in excess of loans sanctioned, £10,100; mains and trans- 
formers, £5,000 ; meters and house services, £3,600 ; electric fittings, 
motors, etc., £1,000—total, £20,000. The above-mentioned sume of 
£5,000 and £3,600 will probably be sufficient to cover the expenditure 
on mains and transformers and meters and house services for the next 
two years. As the alterations to the offices at the works are practically 
completed, the resident engineer is to obtain furniture and fittings at an 
approximate cost of £20. Messrs. Callender’s Cable and Construction 
Company, Limited, requiring an additional 50 kw. of electrical power 
at their works, the necessary additional transformers to enable this 
supply to be given will be purchased at an estimated cost of £140. 
Subject to agreements the Oouncil will undertake the wiring of a 
number of premises upon the terms of the assisted wiring scheme, 
we understand that in the future all cable troughing is to be made at 
the electricity works. The National Telephone Company, Limited, 
are about to lay their main cable underground; this will, in addi- 
tion to diverting the poles at the new bridge, at Lower-road level 
crossing, clear the proposed tramways route of the company's overhead 
wires at several points. 
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0. p. connected, 


PROVISIONAL PATENTS, 1904. 


SEPT. 19. 

Improvements im mechanism for use in conjunction 
with apparatus for utilising electromagnetic or 
“Hertzian” waves. Michael Holroyd. Smith, Б, 
St. Nicholas-road, Upper Tooting, London. 

Improvements in controlling apparatus for electric 
motors. John Klinkenberg. 121, West George - street, 
Glasgow. (Complete specification. ) 

SEPT. 20. 

Improvements in apparatus for controlling and operat- 
ing the points of electric railways and tramways. 
Edward Oross, ‘‘ Dunedin,” Oxford-street, Rotherham, Yorks. 

Improvements in electricity meters. George Hookham, 
4, New Bartholomew-street, Birmingham. 

An improved electric bracket made from a tube only. 
George Henry Ide, 154, Sherlock-street, Birmingham. 

20877. Improved manufacture of incandescence bodies for 

electric glow lamps. Oharles Denton Abel, Birkbeck 
Bank chambers, Southampton - buildings. Chancery - lane, 
London. (Siemens und Halske Akt. Ges., Germany.) (Oom- 
plete specification. ) 

20278. An improved electric switch. Oharles Ernest Hunter and 
William Hodges Warren, Birkbeck Bank-chambers, South- 
ampton-buildings, Ohancery-lane, London. (Complete speci- 
fication. ) 

20285. Improvements in fireproofing electric cables. Francis 
Martin, 24, Southampton-buildings, Chaucery-lane, London. 


20129. 


£0134, 


20287. Improvements in or connected with the shade-holders 
of electric and other lamps. Willism James Davy, 40, 
Chancery-lane, London. 

Sxrr. 21. 
20314, Improvements in and connected with electric capstans. 
Walter Dixon, 154, St. Vincent-street, Glasgow. 

20324. A new or improved safety device for electric railways, 
Frank Walter Hayward and Reginald Charles Fox, 23, King- 
street, Norwich. 

20329. Improvements in telephones John Young, 21, Gloucester- 
walk, Oampden-hiil, Kensington, L“ ndon. 

$0351. An improved system and apparatus for electrically 
operating buikhead doors, hatches, or the like. Allen 
Parry Jones, 55, Chaccery-lane, London. (The Long Arm 
System Company, United States.) (Complete specification.) 

20368. Improvements in electric insulators. Edmund Goolding, 
555, Liverpool-road, Islington, London. 

Improvements in electric arc lampe. Edgar Alfred 
Carolan, 85. Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in rectifying alternating current. Edgar 
Alfred Oarolan, 85. Cannon-s:reet, London. (The General 
Electric Oompsny, United States) 

Вет. 22. 

Improvements in hangers and ears for electric oon- 
ductor wires. Joseph Heap, James Bailey, Henry Heap, 
Abraham Richardson, Robart Billington, James Haydock, 
Thomas Smith Jones, and Thomes 
chambers, Waterhouse-street, Halifax. 

Improvements in electric transforming devices. Edgar 
Alfred Oarolan, 83. Cannon-street, London. (The General 
Electric Company, United States.) 

Improvements in and relating to telegraph systems. 
Reginald William James, 1, Queen Victoria-street, London. 
(Albert Oushing Orehore, United States.) (Oomplete specifi- 


cation.) 
SEPT. 23. 

Improved eleotrical- pressure ironing machine. Albert 
Ernest Hacking and John Pyoroft, 11, Burlington-chambers, 
New-etreet, Birmingham. | 

Improvements in hangers er ears for overhead trolley 
wires. William Henry Allen and Levi Thomas Allen, 
6, Bank-atreet, Manchester. 

. А new er improved form of electrolytic meter. William 
ipd Snape and Louisa Calvert, 62, Stoke Newingtoa- road, 

ndon. : 

Improvements in or relating to protectors for collectors, 
collector rings, and the like in electric machines. 
Alfred Julius goult, 111, Hatton-garden, London. (Elek- 
tricitiite-Ges. Zschockelt m. b. H., Germany.) (Complete 
specification. ) ‘ 

20535. Improvements in electrical m 

20536. 


20381. 


20413. 


rierley, Penny Bank- 
20413. 


$0478. 


20510. 


and indicating 
instruments. Herbert Brandon White and James Pitkin, 
55, Ohancery-lane, London. 

An improved bath for therapeutic treatment by means 
of electric and other forms of radiant energy. William 
Johnson Smyth, 53, Ohancery-lane, London. 

Improvements in automatic controllers, especially 
applicable for use in electric metering systems. The 
British Thomson-Houston Oompany, Limited, 83, Oannon- 
ше Vendi (The General Electric Company, United 

tates. 

Improvements in dynamo-electric machines. Edgar 
Alfred Oarolan, 83, Oannon-street, London. (The General 
Electric Company, United States.) 

20550. Improvements in and relating to the control of clectric 
motors. Edgar Alfred Carolan, 83, Cannon-street, London. 
(The General Electric Company, United States.) 

Improvements in dynamo-electric machines. The British 
Thomson-Houston Company, Limited, 83. Oannon-street, 
London. (The General Electric Company, United States.) 

Improvements in vapour electric apparatus. Edgar 
Alfred Oarolan, 83, Cannon-street, London. (The General 
Electric Oompany, United States.) 

Improvements in apparatus adapted for indicating or 
automatically controlling or varying the flow of 
electric current. Ооу Oary Fricker, 46, Linooln's-inn- 
fields, London. 

. Improvements in light-regulating switches fer incan- 
descent electric lamps. Pedro Oardoso de Azevedo, 47, 
Lincoln’s-inn-fields, London. 

BRPT. 24. 


Electro-pneumatic telegraph. -John Donald Macmillan, 
Granston Manor, Abbeyleix, Queen's County, Ireland. 

Improvements in or connected with starting devices 
for three-phase motors and other electrio machines, 
William Henry Eccles, 16, Worfield-street, Battersea, London. 


Improvements in or relating to the overhead oon. 
duotor system for electric traction. Arthur Augustus 
Prot and George Andrew Watson, 12, Gardner-road, Liver- 
pool, | 

Improvements in electric meters and measuring 
instruments. The British Thomson Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 


£0548. 


20558. 


20554. 
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20627. A mew or improved method for the electrolytic manu- Name. Last price. 
facture of water-jackets, casings, and the like. paid. £ 
Alexandre François Bosquet, 18, Buckingham-street, Strand, Oallender’s Cable, Debentures .......................... 100 101106 
London. (Date applied for under Patents Act, 1901, Feb. 10, О (dax RES "DE ж» -104 
1904. being date of application ın France.) (Complete speci- e per cent. ‘Brot ) ᷑ fx . 3 — 1 
fication.) р — an . e '" X0 7 а 

Fur... Ä sine a ‘95 

20630. An improved fan or exhauster for the electrification | Bdison and Swan United, “A” Shares, 1-99, 17,155 — неее = а ti 
of air or other gases. Fredéric de Mare, 72, Cannon- | Z s per oent. Dope А e Sharer, „ÿꝛß dd 78.85 
street, London. (Date applied for under Patents Act, 1901, —— $ per cent. Deb. Stock, Red. 100 — 77:82 
Sept. 24, 1903, being date of application in Belgium. ) | Mectric T per cont. шаша Hed; Hos 1 to 113,100. 3 ru 
(Complete epecitication. ) Der cent. Perp. Ist Mort. Dei. . . .. 100 — 9699 

Ferranti Limited 5 per cent. lst Mort. Deb. Stock, Red. 100 
een er cent, Cum. Pret. .. 100 - 8 
COMPLETE SPECIFICATIONS ACCEPTED. w. T. тт; Henley a Tolograph Wo Works, Ordinary 2000000000002. 8 С орти 
To be published Oct. 18, 1904. — Bar o Sent. Debenta Me Т Z ih 
а a and 10 orks ...... = 
аа Ре ие pete T Я E еч ты per ру 04 Oran Seis isis ee eds = bot 
Я ve ectri signalling apparatus. Vans- er, Thos., Limited, Ordinary ........... T"— - . 
Jackson. (American Electric Telephone Company.) D —— ES E 101193 


14309. Electric roasting oven. Dutertre and Nodet. 


17832, Devices and apparatus for operating the tongues of Eleetrie Lighting and Supply.— 


points and frogs for electric and other tramways | Bournemouth and Poole, Ordinary .................... - 10 124 
r cent. Cum. Pref., 501-15,000 . eu 10 1 

and railways. Bullough. e Aes cent, Cum. Second Pret, 15 001-22, 10 ae 
21240. Starting switch and automatic cut-out adapted for cent. Debenture Stock. Red. ........... . 100 103. 
seriee-wound electric motors. Smith. Bromley (Kent) Electric t and Po PowerCo. .......... б E 5 


—— 44 percent. lst Debenture Stock, Red.. 2 


21909. Electric aro lamps. Lane and Adame. Brompton and Kensington „Ordinary —.— 8 = 1 
23333, Magnetic separators for ores or like materials. Moss.. CONG, FTOLOTONOO os esses etre carte - 
Calcutta 2 20,001 W. 800 P: Ordinary, N о: 6 „ 7 
25153. Arc lamps. Cibié. — = Но 80,00 15 о aa "oet 144.2 „„ 8 Z а 
u pany, æ z 
25284. Support for electric moa Ruthven-Murray. Central Electric ic Supply, 14, L, 6 реге cont Guar Deb, Stock 100 — 1901 
` — am nt. о. ое Cum. eee Prot. ооо: оо „» VV 5 en 7 
нун, Electric light fittings. Veritya, Limited, and Evbutt. — 4 ger оеп V ж. ud 
9. Compensating systems for alternating electric current | — — 40, ity odertaking. 4 ” 44 p.c. Cum. Pref., 1-40,000 5 .. Э 
generators,  Oreighton. (Date applied for under Iuter- ——— 4 per cent, Debenture Stock, Red. (Prov. Certa.).. 10U .. 102-104 
national Convention, Jan. 31, 1903.) Chelsea Electricity Supply ...........cccccecsescevccccece 5 „ 911 
6558, Electrical signalling system for signalling om railways | cy, or 10h. Ordinary . - ..... .. .. .. . M — MD 
in case of accidents or stoppages. Wessel and IIerding. 6 per cent. Cumulative Pret, „ . 10 „ -14 
1562. Aro lamps.  Nomdedeu. (Date applied for under Inter- 5 per oent, Debenture Stock = 120-125 
2nd Deh. Stk. Prov. Certs. (all = 102-1 
»: national Convention, April 11, 1905.) сан ót ondon Electrie Supply, Ordinary (all pd). 100 K æ KON 
85. Apparatus for the automatic regulation of current in per cent, Cum. їте!..........................› - 
electric lighting installations. Aktiengesellacha't Brown, | ——— Рег cent. Delientares Prov Сена. All pd. Rd. 100 — 101-104 
Boveri, et Cie. (Date applied for under Inte: national namundsonz Electricity Corporation, Urdinary, 1.50, 00 . 5 6-64 
Convention, April 25; 1903.) 6 per cent, Cum. Pref. ......... ERE Wo ай 6-64 
11919. Electric switch for intermittently illuminated signs. | юу [10006 First Wort iO cone DAN S 7. Т 
Nusch. (Holscher.) 5 per cent. Debenture 8 K .. 100 — 
11542. Apparatus for transforming a single-phase alternating | Folkestone un ent n hens Stock, Rot Боор 0 2 108.168 
electric current into single-phase or polyphase alter- | Havana Еі рест Limited, 1- 15,000". Lore 10 2 94-10% 
nating electric current of lower frequency. .8›һш)%а. | Hove Klectric Lighting, Limited, ord.. 1:15,000.......... Oa 7 
12188, Method of producing electric energy by the utilisation Kalgoorlie fete Fower e: lad LP Hed ep oo m 
of the chemical energy of any suitable combustible cent. Cum. Pref., 1-150,000 .. . ... ................. 13 5 а 
Kensington & Knightsbridyo Klec. Lt., Ltd.. Ord., 1-21,000 6 „ 12-1 


without the empl t oft 
e employment of thermal engines. Tourneur, Kensington and Knightsbridge aud Notting Hill, 4 per 


(Dste applied for under International Convention, June 11, annb. Папан» ыгы Rad a 3 „ 102105 
1905.) d C 0 — 104 
12379, Adjustable support for electric light fittings. Irving. London . MY S ——À iis. ie 
13170. Hertzian wave projecting and receiviog apparatus 4 1 lst Mortgage Debenture Stock, Bed... 100 x 97-1 
adapted to indicate or give warning of the presence | Metropolitan Ordin мү. 32 КУКЫН . 10 œ 161 
of а metallic body such as a ship or a train in the | Реге Cum, Pre rn Debenture Btook .... 100 .. 197.50 
line of projection of such waves. Hülsmeyer. AL yar oem t. Mortgage Debenture, Red. .......... 100 — d 
14617. Terminals for electric wires and cables. Lycett. Midland Electric Power Dis, Ld. үтү pe. с. 1st Mort. Deb.. 190 — 
15472, Electric incandescent lamps. Frey. eres D инеш Ошу с. юш 
16814, Electric installation for transmitting the time. Perret. Notting Hill Mectrio Lighting... . f. . meg.) 11 deb 
(Date applied for under International Convention, Aug. 11, Oxford Mastro, Ordinary 1.86 3 F ME) «o е = 100 
1905. ——— 4 per cent. Debenture Stock .............. ... 100 .. 8. 
17167. Electric tremblers or contact breakers. Boulavger and | Royal Elecizioal Company of Montreal ij per cont. First’ 100-103 
Smith. Smithfield Markets Hloctrio Bu Téa, Ord., 1-121000.. 5 = 35 
17385. High-tension current insulator. Kleinsteuber. 1 Debenture ВбооК............. —y[— 10 „ 
; Aouth London, Ordinary ...........;.................. = 4448 
17484, Roooiving system for wireless communications. Harrison. | South Metropolitan Electric Light and Power Co., Ora... 1 .. 4-1 
(Date applied for under Iuternational Convention, Feb. 8, -— 7 per cent. Cum. Prei l .. 14 
: | —- 1 per ocn у мон !(! уан eos 100 .. 106-109 
17505. Bends, elbows, and other angle pieces for electric | dt. James's and Pall Mall, Ordinary, 014480 ......... бо... 144154 
conduits. Oonduits and Fittings, Limited, Edwards, and „ ö —[I— 6663626 1 — e» 
Brown. Urban юс Чо Supply Oo, Ordinary Ей 8С д 
17650. Electrolytic rectifier. Büttner. (Date applied fur under —— 5 per cent, Cumulative Preference, 60,001-80,000 5 — 48-54 
International Con vention, Aug. 15, 1903.) ! Frei, id. 100.188 BI CT TT : = 184154 
18095. Telephone switohboard cords and like flexible electric T es icc 7 
conductors. Burton and Burlingham. Electric Tramways.— E 


йылган е чири 5 per cent. Сиш, Prel, 1-260,007 ...... 3 
Permanent 6 per cout. Deben:arescook it". 100 — 14 44g 
Auckland Elec. Trams., Ld., 5 p.c. lst Mor. Deb. Stk., Red. 100 .. 100-102 


COMPANIES’ STOCK AND SHARE LIST. Barcelona Tramways, Limited, Ord., 1-20,000 ...—..... . )0 .. 910 
—— 5 per cent, Cum. Pref. Shares, 1-10,000 NUN ОУ 10 .. 9-10 
——— A —— aed ше RSS, n * 00 ЧА A M 
—— — 43 per cen е JT 25 
Name: paid. LI рсе | Rath Elec. Tramways., Ld, Pref. Ord. Bha., 75,001-160,606.. 1 i T 
Commereial and Industrial — £ e ——— 5 per cent. Cum. Pref. Shares, 1-59, 39d .......... Lu - 
Alliance Eleccrical Oo., 5 cent. бип reí a 1-70,000 1 ii Belfast Street Tramways, Ord., 1-26,600 .................. 10 .. 10-11 
Aron Electricity Meter, 6 p.c. Cum. Pref. bares DU UD iz Hn Blackpool and Fleetwood fram C as — 158-183 
British Insulated an d Helsby Cables, Oni. 1100000 .... 5 .. 5 bane Tramway Invest., Lim., Ord., 1-75,000 ........ 5 — 149 
6 per cent. Com Pret Pref., 1-100,000 ................ B: .. -6 5 per cent. Cum. Pret., Nos. 1 75, 000. 8 — 
— — 44 per cent. Mortgage ‘Debentures .............. 100 .. 101-104 per cent. Deb. Stk., Red., Prov. Certa. all pd. in a 1 
British Thomson- Houston Co., 44 per cent. 1st Mort. Deb. British Oolumbia Electric Railway Co., Ord. Def. ........ = 97-100 
J ⁵¼¼b 8 00 . 99-101 —— DRE Pref P s ³ A ee XR V eR TS 100 .. 100-103 
W ouse Eleo, and Manur., 6 per cent. Pref. — Non. Cum. 5 per cent. Pref. .................... 10 .. 10-1 
hr, 5 — 29-35 —— 44 per cent. 1st Mt. Debs.. Nos. 1-6, 250, of £40each 40 .. — 104-106 p. c. 
——— 4 per cent, Mortgage Debenture Stock .......... ot — 85-89 ——— 44 per cent. Vancouver Power Deb. 5 100 97-100 
Brush Electrical Engineering, Ordinary, Nos. 1-105,751 .. 2 .. +? British Electric Traction Ord. 1-500,000 & 60, 901-99; 000 10 . -10 
— Non. Cum., 6 per cent. Pref. ..... $*0*909000999202999 io me -14 c фр сец Ош. РЬ; aS 30,001-60,000 оооеооооо оз е ees 10 = 1 11 
«= 44 per cent. lst Debenture 8tock................ aa :97 . 7 58 ual Debenture Stock ^. MOQ .. 117-120 
— i per cent, dnd Debenture Stock .............. 100 ~ 10-75 - 44 per cent. 2nd Deb. Stock .................. . 100 .. 99 
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Name, AM Last price. Name. ра, м 
s £ 10 12-124 
; Oldham, Aston, and Hyde Tramway, Ordinary... E | 
Bueuos Ayres and Belgrano Tram. ,Ord., 1-100,000 ...... ч = e >} 'б per cent. Oum. Prell Sc». 10 a 9 105 
а фр сепа C, Eril Dene M cm AS Porth Blec. Tramways (W.A.)6 percent. 1 Mrt. Deb. ВЕ, 100 = 1981 
. B' 6 per cent. Om. Pf., 1-27,500.............. 100 — 106-108 Potteries Electric Traction, Ordinary 20,001-40,000 .... 100 95 
5 per cent. Deb. Stock, Red. оооооооооозооооовео 100 e 102 105 5 per cent. Cum. Pref., 1-30,000 оо mo оо (P ms ws as 1 10 зз 101.10 
77 сен зз ешн ы 100 7 9095 44 per cent, Debenture Stock ............-... 100 — 
Buenos Ayres Electri2 Trams., Ld., 5 p.c. Deb. Stk., Red. por. wx South Lancashire Electric Traction and Power Oompany— і 
Calcutta Tram ways, Limited, 1-102,268 C 100 d 105-108 — £250,000 Ordinary 96999990909 „% no QD соо QD OF w тз a = 1 
4} per cent. lst Deb. Stock, Hed. ........... eee ie 14 15 £101,132 6 per cent. Preference. -aaan 1 - “о 
Саре соно е Ae A Cum. Pref... 5 ш 44-5 — £528,095 44 per cent. Debenture Stock... .. 100p. с. — р. 
ot Віго am Tram , e ° vss - 7 
ged 4 ai cogi. lst Mortgage Beb., i — 98-101 Electric Railways.— 
Oolomoo Electric Tramways and Lighting, 5 percent. 1s 00 101-104 Jo . 8587 
Mortgage Debenture Stock, Red. „ „eee оо ое ое 10 ее 9 10 Oentral London, Ordinary Sa „э OC о.з „% осо ED CoD GP GO соо „ соо OD mno 1 x 100.102 
Cork Slectric Tramways and Lighting Co. Ordinary .. .. 19:22 11.12 4 per cent. Pref. 1111 n DH) 
[opone E BUE gl, ar mat S bt ышы. TERE 
„-L per сөп, Pret., Nos. within 100000... 10 Z 1618 | C and South London, Consolidated Ordinary .......... 100 - 1215 
6 er Cen rel., » , 9296222556 eap — 99 өе өз eck os 9-0 5.0 оз os | 
3 eae cond. Mort. Debs., 1-5,000, Red. See eevee oe 0 e us — 6 per cent. Pref. Stock 91 * 99 &4 099 оо оо 9.0 оз 68 ње оо 1 Е ме 
арена! сааат Drdinaey CF жү - 1614 55 75 P V по 
r сеп Саю. 9 094000909 њозо оо ое овоо ое Зың — " ® 2392ĩõ „KE ever ae 
4% per cent. Deb Stock ee ad Lighting. ö per c 00 108-11 Liverpool Overhead, б per cent. Pref. FCC 10 = 10104 
Isle of Thanet Blectric Tamwa sand Lighting, Sper г. "E pepe Ce e Debentures, Ret, 1170. — I 99-101 
Cum. Pref., Nos. 8 t э Stock . ee — — . 100 M 91 U de und Electric Railways of London, 5 per cent. 

——— 4 per cent. Debenture — Н 8 84 ndergro ed N Вау 98.983 
Kiddetmiuster and District Lighting and Traction, Pref. ij Жаш rc Profit-sharing Secur OLOR S es o oe a E ГЕ o 
London United Trys. (1901), 5 per cent. Cum. Pref. ...... car Da А Waterloo and Ойу, J ene Se ES EE 

4 per cent. 1st Mt. Db, Rtock, Red. ........... m те 
Madras Elec. Trams (1904), Id., 5 per cent. Deb Stk , Red. 1 l . 3165/86 Telephones.— 
. кы Cum. E 500001 1.000000 06. 1 | 4-1 National Telephone, Preferred 100 = ps 

PV AA per ce 1 À КУ : n „ = —À — Deferred Stock «9006068999 BO 09 „ оз ьо „ „ ео „з mno 0 e Ы 

44 por cent. Deb. Stock, Hed. „ 100 98-100 Z ó per oont. Cum Hai Pre. ео CA 
Milwaukee Hle 1928. 1-5,500 aud 7,001-8 600. . on 108-113 — 6 per cent. Gum. Cam- Ini Pra 10 = 1113 
Mort. Bon 8 „10, ` O VU... ns , cent. Nou. Cum. Third Pr 5 Ж 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 100 . 100-103 MM una ck Ean ae 53 
1908, 100000 8 Бей. 1922; 601. 2.000 e 100 105-105 4 per cent. Deb. Btock, Bed. eis A ces шыш 100 - Yo 
Sterling 5$ per cent, Dev., 1966, 553 b i —— — $ per cent. Prov. Cert.............. SHOES — . 200. 18 
New General PEE KH Aor qun Mia AE 5 С 1-2 Orreneal Velaonane and BDianteic Company е» æ & « "P ШӘ А æ 1516 510 

— r cens. N Dhekentneas 1.1 71% (Raa | T — е ‚G—H—! 7ũ то ое ое өө эе эө oe ee 

——5 Pet cent. Mortgage Debentures, 1-1,713 (Rgd.) 100 .. 88-95 ——— 6 per cent. Cum. Pref. 
> 

TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of | 
| Trafic Returns for Increaseor | ло tack Accounts for past year. | Cost 
week | decrease, | open. М рег 
Line, | - | | | | Г: у = * E 
| | | Total | Passengers | Oar miles | Pas- Car Mileof | mile. 
| Ending 1904. | 1905. | Week, | gu | 1904, | 1905, Ending receipts — | run. js'nger mile. track. 
| | a us 
2 - - - — — Re EE - кы ш € d. d. £ . 
иы * £ * £ * | n 1 
Sep. 2 75 3 205| .-27,519A| 19 3 May 31 37,931 | 9,099,715 | 794,641 |098 1802 1,970 | 6 
Aberdeen Corporation.. . . . . Jule а ui 359 £ 21 3 15 ra 19 141162 3,201,585 | 3'6,049 |103 |1011| 1,770 | 504 
Ayr Corporation. — July 11 "do Кы А T 1i : E = E * das T FE 2 
Barking ME . . . . Sep. Ан "tnr Leer 91 E 23; 23, | March 31 550 3 11,327,932 1,519,701 |1'158| 928| 23835] 64 
Birkenoead Corporation . . . > "296 5.623 | — 233 zi 51 ^ — = = — | - — — — 
Birmingham Tramways ...... |o» Ar d Br p^ i| ri Gera QT 23“ ＋ 25 43,374 7,742,692 951,484 | — |109| = 4-59 
Валові Qorporeon eseas „ 22) 170 | 149: |+ 265| + 5101 | 17| 1724 | „, 51211168 | 6169121 | 784,443 182 |108| — =. 
r „ 5| 1465 1.868 + 95 — 40 | 164| 163 әс. 31732021 2,253,981 600,757 |54 |1275| 2001 | 7 
n c тану. a 25 1860| 186 |+ 14 478 | 88 58 | March 51 s4,151 | 19,895,496 | 2,188,020 |114 |10?2| 3,766 | 5:89 
Р TAUIOU .......... , ^ f^ „ ^ тоо 25 d — „ма LL 4 M 
ноа соти Corporation. „, Si i 7 7 t A T e T i ге, a — — = zae к cn 
ae 88 Baer? 15 2 1062 93) | 4 72 L2941A| 7 64 „ 51 — 10,432,508 4,081, UIS 100 | 10-10 = a 
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NOTES. 

The Pacific Cable.—It is announced that arrange- 
ments are being made for the meeting of the Pacific Cable 
Conference, which is to take place in London in the early 
part of November under the chairmanship of Mr. Lyttleton. 
The object of the conference is to clear up certain difficulties 
which have arisen, and which have proved a cause of 
friction, especially on the question of terminal charges. 

The “G.B.” Surface-Contact System.—The Lincoln 
Corporation on Tuesday last sealed a contract for the 
reconstructien of their tramways upon the G. B.“ surface- 
contact system, & description of which appeared in our 
issue of Jan. 8. The permanent way will be undertaken 
by Messrs. Wm. Griffiths and Co., Limited, while the 
G. B.“ Surface-Contact Company will execute the electrical 
equipment. 

The Chemical Society.—This institution has settled 
its programme for the ensuing session, the dates appointed 
for general meetings being Nov. 5 and 16, Dec. 1 and 14, 
Jan. 8, Feb. 2 and 15, Mareh 2 and 15, April 6 and 19, 
May 4 and 17, and June 1 and 14. The time appointed 
for Thursday meetings is 8 p.m, and 5.50 p.m. for 
Wednesday meetings. Tea will be served at 5 p.m. on 
Wednesdays. The annual general meeting will be held on 
March 29. | 


The American Institute.—The September number 
of the Transactions of the American Institute of Electrical 
Engineers contains the report of the High-Tension Trans- 
mission Committee, with the discussion thereon, and the 
discussions on the following papers: The Protection of 
High-Pressure Transmission Lines from Static Discharges,” 
“The Use of Ground Shields in Transformers, Con- 
ditions for Continuous Service over Lines Operated in 
Parallel,” and “Protection of Cables from Arcs due to 
Failure of Adjacent Cables.” 


Electro-Harmonic Society.—The first smoking 
concert of the season is to be held in the King’s Hall 
of the Holborn Restaurant on Friday, the 14th inst., com- 
mencing at 8 p.m. promptly. A varied programme has 
been organised, including vocal music by Messrs. S. Masters 
and F. Ranalow, and instrumental by Messrs. A. E. Izard, 
R.A.M., T. E. Gatehouse, and Н. M. Higgs, while humorous 
recitations, songs, and sketches will also be provided. In 
addition, a marionette performance will be presented by 
Mr. W. Graham, through the kindness of Mr. Maskelyne. 
Messrs. Izard and Gatehouse are the musical directors, and 
the hon. secretary is Mr. W. E. Lane. 


Electric Trams v. Railways.—From time to time 
the railway companies are reduced to sundry expedients 
for retaining their suburban traffic against the competition 
of electric tramways. Reduced rates, zone fares, accelerated 
services, and motorcars are among the remedies to which 
they have had recourse. None of these, apparently, 
appealed to the East and West Yorkshire Union Railway, 
who, in terminating their service between Leeds and the 
Rothwell district, frankly acknowledge the potency of 
the electric tramway. The Midland Company has been 
associated with the working of the system, but latterly 
the proprietors have had to contend with a loss of £200 
per month. The Great Northern have also experienced 
the competition, and a reduction has been made in its fares. 
Naturally, the trams are very popular in the summer, and 
in this respect it is difficult for tho trains to compete with 
them; but now that the Lancashire and Yorkshire and the 
North-Eastern Companies have shown the way in the elec 
trification of their local lines, perhaps it will not be long 
before others follow suit. 


Glasgow Section.—To celebrate the opening of the 
ensuing session, the Glasgow Local Section of the Institu- 
tion will again hold an inaugural dinner, which will be 


presided over by the Lord Provost, president of the section, 


the date appointed being the 28th inst. It is requested 
that members intending to be present will apply as early 
as possible to the hon. secretary, Mr. E. G. Tidd, for 
tickets, the price of whieh is 7s. 6d. The first meeting will 
be held on the 8th prox., when an address will be delivered 


by the chairman, Mr. R. Robertson. As in previous years, 


the committee have secured the large hall in the building 
of the Institution of Engineers and Shipbuilders. The other 
dates appointed for meetings are Dec. 13, Jan. 10, Feb. 14, 
March 14, April 12, and May 10, the session concluding 
with the annual general meeting. In view of ite success 
last year, the smoking concert will be repeated. Arrange- 


ments have made for printing advance copies of the papers’ 
and the hope is expressed that members will co-operate by 
participating in the discussions and introducing visitors, so 
that past success may be maintained. 


New Single-Phase Railway.—The Western Elec- 
trician of Chicago announces that the Kewanel, Cambridge, 


and Geneseo Railway Company are about to begin the 
construction of a 30-mile single-phase alternating-current 
railway system. The power-house, which is to be situated 


uear Cambridge, will be of 1,000 kw. capacity in the first 


instance. Current will be generated at 2,200 volts and 
transmitted at 11,000 volts to the two end divisions of the 
line, where step-down transformers will be located to reduce 


the current back to 2,200 volts, which will be the line 
voltage. . The central section will be supplied at 2,200 
volts direct from the power-house. On the locomotive and 
motorcars the voltage will be reduced down to 500, at 
which the single-phase motors will operate. It is expected 
that 60 per cent. of the revenue will be derived from goods, 


but the company is taking steps to encourage passenger 


traffic. The road will be laid with 601b. rails, the maximum 
gradient being 1 per cent. and the maximum curve 5deg 
It is of interest to note that the company expects to mine 
its own coal. 


Compensating Windings on  Direct-Current 
Machines.—The compensation of the armature ampere- 
turns and their distorting effect has been accomplished in 
various ways, probably the most successful being those 
employing the Ryan type of winding, uniformly distributed 
in slots in the pole-face, and connected in series with thearma- 
ture. By giving the compensating winding rather an excess 
of ampere-turns over the armature, а commutating field of 
any desired amount can be ensured. Even without dis- 
tributing the winding, if only a single slot is made in the 
centre of the pole-face, and a compensating coil wound 
through this slot and surrounding half the pole-face, a 
certain amount of compensation will result, though the 
armature is still free to distort the field across each half of 
the pole-face. If, further, the compensating coil is extended 
beyond the pole so as to embrace an additional commutating 
pole placed at the neutral point of the machine, a com- 
mutating field of any desired amount can be set up at the 
neutral point. М. Seidener, in the Zeit. für Elektrotechnik, 
points out that such an arrangement, besides compensating 
more or less for the armature ampere-turns and producing 
& commutating field, also tends to compound the machine, 
the excess of the compensating coil ampere-turns over the 
armature ampere-turns causing the flux through the half 
pole looped with the coil to increase as the current 
increases. | 

Single-Phase Motors.—In a paper, of which an 
abstract is given in the Electrical World, presented to the 
International Electrical Congress, Mr. Max Deri discusses 
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with the aid of surface and performance diagrams the 
various types of single-phase motors, the induced com- 
pensated series motor, and the repulsion with several 
modifications. The author considers that the compensated 
single phase with damping coil to neutralise field reactance 
formed by short-circuit through brushes on the commutator 
(Latour) represents on the whole a more completly developed 
repulsion motor. It possesses the disadvantage of requiring 
a double brush system, a special transformer is necessary, 
as a rule, for excitation, and it is often necessary to apply 
also special arrangements for regulation. The author 
describes his arrangement, which employs series-connected 
field and armature coils as in the plain series motor. Certain 
points on the commutator are short-circuited together, 
thus forming a closed-circuited armature. The machine 
constitutes to a certain extent an externally excited and, 
consequently, externally controlled induction motor. The 
author claims the following advantages for this motor: 
Brushes carrying main working currents are not used ; 
therefore all commutator difficulties at starting and low 
speeds disappear entirely. The commutator can be made 
quite narrow, and a small number of brushes may be used. 
In principle, this motor is an induction motor which 
transmits external energy by means of transformation to 
a simple rotor. The motor can be started with greatest 
starting torque, its output can be made considerable, and 
its power factor made nearly unity. By this combination 
there is obtained an externally excited, compensated induc- 
tion motor. 

High-Potential, Long - Distance Transmission 
and Control.—At the International Electrical Congress 
Mr. F. G. Baum read a paper on this subject, a summary 
of which is given in the Electrical World. After giving the 
equations for determining the charging current for three- 
phase lines and the inductance pressure due to any chosen 
current, the author discusses the rise in pressure due to the 
charging current, assuming for this purpose that the actual 
condensance of the line is concentrated at the centre and 
that the leading current which it consumes is drawn 
through one-half of the total line inductance. In investi- 
gating the surges produced by opening a line under load 
or short-circuit, a similar assumption is made as to the 
distribution of the reactances. It is shown that, due to 
the series connection of the line inductance and con- 
densance, the energy stored in the magnetic field of the 
conductors under condition of excess current, when the 
terminal circuit is opened, must pass into the line condens- 
ance and later be discharged into the inductance, the surges 
thus produced assuming а frequency corresponding to the 
square root of the product of the self-induction and capacity 
of the line, as is well known. The rise in potential due to 
the surging current is as a first approximation independent 
of the length of the line and equal to 200 times the inter- 
rupted current in amperes. The author describes in detail 
the insulator selected for the greatest transmission system 
in existence, that of the California Gas and Electric Corpora- 
tion, which operates 700 miles of 50,000-volt transmission 
circuits. In the construction of the pole line, iron pins are 
used on all new work, and towers are considered the ideal 
supporters for the wires, though but few are used at present. 
Advantage has been taken of hills and ravines to use long 
spans, 1,000ft. to 1,800ft., of aluminium wires. The general 
practice is to generate at 2,500 volts and step up to the 
line voltage, the primary of the transformer being connected 
star with grounded neutral. 

Municipal Tramways Association.—At the con- 
ference held at Liverpool last week the election of officers 
resulted as follows: President, Mr. Alfred Baker, Birming- 
ham ; vice-president, Mr. J. B. Hamilton, Leeds; executive 


committee—Messrs. Bailie Paton (Glasgow), John Aldworth 
(Nottingham), and Alderman Ellis (Cardiff); auditor, Mr. 
Dalrymple, Glasgow. Rule 3 of the association 's constitu- 
tion was amended so as to provide for presidents, upon 
retiring from that position, being members of the executive 
committee for three years instead of one. A recommenda- 
tion of the executive committee that the matter of rail 
corrugation should be investigated by a special sub-com- 
mittee, comprising Mr. Fell (London), Mr. Spencer (Brad- 
ford), and Mr. J. B. Hamilton (Leeds), with power to add 
to their number, was approved. Belfast Corporation having 
taken over the tramways in that city, and it being neces 
sary to inclade Ireland in the association, it was decided to 
alter the name of the organisation from the Municipal 
Association of Great Britain to the Municipal Tramways 
Association.” It was decided to accept an invitation from 
the executive committee of the ‘Tramways Exhibition to 
hold the conference in London next July. With a view to 
increasing the income of the association, nearly £300 per 
annum being required, the executive committee considered 
that, having regard to the great benefits that accrue to 
municipal undertakings in connection with the association, 
the municipal members might reasonably be asked to 
arrange for an increase of their subscriptions. It was 
proposed that the municipalities should increase their 
annual subscription from one guinea to three guineas, 
This proposal led to а discussion anent the inclusion as 
members of the association of more than one member of 
each municipality, and the arrangement of the association 
upon broader lines. In the end the recommendation to 
ask for the larger subscription was confirmed, on the under- 
standing that the question of increased municipal member- 
ship of the association be taken into generous consideration 
by the executive committee. 


Standards of Light.—This subject was dealt with by 
Prof. E. L. Nichols in a paper presented to the Inter- 
national Electrical Congress, of which an abstract appears 
in the Electrical orld. The author observes that the con- 
ditions demanded of a physical standard are very far from 
being fulfilled in the case of the existing standards of light, 
and we are forced by circumstances to content ourselves 
for the present with finding some seasonably reliable and 
practical unit. The major portion of the paper is devoted 
to a discussion of the properties of the amyl-acetate, acety- 
lene, and acetylene-hydrogen flames. Rough preliminary 
trials with apparatus for properly mixing acetylene and 
hydrogen in proportions which correspond to the condition 
of minimum sensitiveness to variations have led to the 
belief that with the same attention to details which has 
been employed in the development of the amyl-acetate 
lamp an excellent hydrogen - acetylene flame can be 
secured. The use of an incandescent solid as a primary 
light standard would at first sight appear to offer 
many advantages over any possible flame standard, 
but the difficulties have thus far been insuperable. 
The three types of light source available for such а 
purpose are the incandescent mantle of the Welsbach type 
the electric incandescent lamp, and the Nernst lamp. Since 
the performance of the incandescent mantle depends upon 
the admixture of certain oxides of the rare earths with the 
thorium oxide which forms the principal constituent, the 
satisfactory standardisation of the material would probably 
be found impracticable. The makers of incandescent lamps 
have not as yet been able to furnish a filament which will 
meet the conditions of reproducibility. The use of a 
filament of the Nernst type as a primary standard has not 
as yet been seriously considered. While it is probable that 
the future will see the development of a satisfactory primary 
standard based upon the electrical heating to incandescence 
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of carbon or of some metallic oxide, the immediate basis 
for standardisation of artificial light sources lies in the use 
of a primary standard consisting of a flame standard and 
the preparation of calibrated incandescent lamps as secondary 
standards of light. 

Kighty-Thousand-Volt Transmission Line.—An 

experiment with an 80,000-volt transmission line, made by 
the Pacific Light and Power Company in connection with 
the Kern River system, was described by Mr. A. C. Balch 
at the recent meeting of the Pacific Coast Transmission 
Association. It appears from the account given in the 
Electrical Review of New York, that a line 16 miles in 
length, and consisting of three wires with an interval of 
40in. between them, was under test for a couple of months, 
during which all sorts of weather occurred. There was an 
average of 80,000 volts between two of the wires and the 
third one. The transformers available were two of 40,000 
volta each, which were connected in series, with the 
centre between the two grounded. Two of the wires 
were connected to one of the outside terminals of 
these transformers, and one to the other. The ammeter 
did not exhibit any tendency to become inoperative 
on account of static charge. The current to the line 
was approximately three amperes. This did not at 
any time fall more than 5 per cent. The size of the 
wire was No. 4 B. & S. gauge. A sharp rattling sound, 
which appeared to be accentuated in the neighbourhood 
of trees and similar objects, was heard along the 
line at short intervals, but could never be exactly 
located. The sound was quite audible at a distance of 
100 yards, but a reduction of 20 per cent. in the voltage 
caused it to practically cease. During darkness the line, 
and particularly the single wire, was perceived to be highly 
luminous, and at the tie wire on the top of the glass insu- 
lators the brilliancy was intensified. The use of the tele- 
phone line, which runs 6ft. below the other cross-arm, was 
found not to be impeded. The tests showed the line to operate 
satisfactorily as long as the insulators were new or while 
they were free from dust. No difference was experienced 
between wood and iron pins, and in no case did the current 
short-circuit from the wire over the insulators to the pins. 
The experiment has led the company to adopt a large 
‘insulator made of brown porcelain, in four pieces, and 
arranged so that it can easily be cleaned, and it is intended 
that the insulators shall be hand cleaned at least annually. 
Under these conditions it is believed that 66,000 volts can 
be used without experiencing any difficulty. 

The Iron and Steel Institute —The following 
particulars in connection with the American tour are 
supplementary to the programme described in our issue of 
last week. An elaborate scheme has been prepared for 
the tour of Pittsburg. This embraces a visit by all the 
members on Nov. 1 to the Westinghouse plant and to the 
Edgar Thomson and Homestead Steelworks, luncheon being 
served on the train between Edgar Thomson and Home- 
stead. In the evening there is to bea reception at the 
Schenley. The second day, Nov. 2, takes in a trip to 
McKees Rocks to visit the plants of the Pressed Steel Car 
Company and the Pennsylvania Car Wheel Company, the 
Phoenix Glass Company at Monaca, the American Axe and 
Tool Company at Beaver Falls, and the great Shenango 
works of the American Sheet and Tin Plate Company at 
Newcastle. In the evening there will be a theatre party 
for both ladies and gentlemen. After the theatre the 
party will have a view of Pittsburg from the Union Club, 
where refreshments will be served. Asan alternative, a 
visit will be arranged to Mount Pleasant to inspect the works 
and coal mines of the H.C. Frick Coke Company in the 
Connellsville region. Probably on the morning of the third 


day, Nov. 3, before leaving for Cleveland, there will be 
optional trips to a number of plante of all kinds in the 
Pittsburg district. An attractive programme has been laid 
out for the ladies, chiefly in form of drives. The general 
plan of the Reception Committee for exploring Cleveland 
is to take the party in a special train to Newburg on the 
morning of Friday, Nov. 4, visit the works of the American 
Steel and Wire Company, which includes the new Bessemer 
plant, open-hearth rolling mill and wire mill, entertain 
them at luncheon at the office of the works, and take the 
same train to the central blast furnaces of the American 
Steel and Wire Company, where they will see the ore- 
handling, furnaces, and proceed thence to the ore docks, 
In the evening it is proposed to entertain the members at 
a banquet. The ladies will be taken for a drive through 


. the parks, and probably will lunch at the Euclid Golf Club. 


On Saturday morning the members will probably be split 
up into small parties and visit the different works. Com- 
munications intended for members during the visit may be 
addressed care of American Institute of Mining Engineers, 
99, John-street, New York City, or care of Aime," New 
York. With this programme the secretary of the institute 
sends us a neatly-compiled list of members participating in 
the tour. 


The American Tour.—Having arrived at St. Louis, 
the members of the Institution of Electrical Engineers lost 
little time in repairing to the exhibition, where, on the 
morning of Sept. 12, the International Electrical Congress 
was inaugurated in the hall of the Coliseum. The 
numerical strength of the congress was greatly in excess 
of that attained by any of its predecessors, the “adhesions” 
approximating 2,100, of which between 400 and 500 
belonged to countries outside the United States. The 
members actually in attendance totalled about 700. The 
specially-invited papers numbered over 150, of which 
nearly 100 were ready for distribution. It was desired by 
the Organisation Committee to have all of them printed in 
time for the opening of the congress, but there was a 
regrettable delay in the delivery of some of the papers. 
All will, however, be published in volume form and 
supplied to members of the congress. The congress 
opened with a general session, Prof. Elihu Thomson 
making an introductory speech, and Mr. D. R. Francis, 
president of the Louisiana Purchase Exhibition, deli- 
vering an address of welcome. The latter predicted 
that there would be fewer universal exhibitions of the 
Paris and St. Louis type in the future, but that there 
would be a greater number of exhibitions of a special 
character. In fact, he considered that an international 
electrical exhibition was likely before many years. Prof. 
Elihu Thomson was then elected president of the congress, 
with Messrs. Ascoli, Glazebrook, Gonzales, Crompton, Gray, 
Lombardi, Perry, and Henri Poincaré as vice-presidents. 
Suitable responses having been made by Messrs. Gray, 
Ascoli, and others, the congress resolved itself into its 
constituent sections and proceeded to the reading and dis- 
cussion of the papers, of some of which summaries will be 
found in these columns. At a subsequent meeting the 
chamber of delegates also settled its constitution. During 
the week the party were entertained by the local reception 
committee to a number of social functions, and special 
attractions, including automobile rides, were provided for 
the ladies. Dinners were given to the delegates by Mr. B. J. 
Arnold, as president of the American Institute, by the congress 
officers, and by Mr. Н. Ward Leonard, whilst Mr. George 
Bullock entertained the party to a luncheon. The recep- 
tion held by the exhibitors was a great success, all the 
electrical exhibits being in operation until 10 pm. A 
reception was also held at the British Pavilion, and the 
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week concluded with the entertainment of a large party 
by Mr. R. К. Gray. The visitors afterwards left for 
Pittsburg. 

A New Three-Phase Static Ground Detector.— 
Single-phase ground detectors have been found to also 
operate satisfactorily on two-phase circuits, but for three- 
phase purposes, although the practice has been to use two 
or three single-phase instruments either in separate cases or 
combined in the same case, the arrangement is open to the 
objection that the indications of the pointer are not direct, 
some time being required for a person not familiar with the 
instruments to determine which line is grounded. The 
Westinghouse Electric and Manufacturing Company have 
now produced a three-phase static ground detector, designed 
for circuite of from 1,000 to 1,500 volts potential, which 
enables а ground in a three-phase circuit to be indicated 
directly by a single instrument. The accompanying 
diagram of connections illustrates the method of operation. 
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It will be seen that each of the three fixed vanes is con- 
nected to a line of the three-phase circuit. The central 
movable vane is electrically connected to the case, which is 
grounded. When there is no ground upon the circuit, the 
attraction or pull upon the central vane from each of the 
fixed vanes is balanced, and it does not deflect from a central 
position. Should one of the lines become grounded, and 
the potential of that Jine become the same as that of the 
movable vane, there will be no pull in that direction, and 
the movable vane will be deflected away from the grounded 
line. The instrument is reliable in ite indications and has 
no complications in its mechanism or construction. In the 
diagram, the three leads to the ground detector are shown 
with a condenser inserted between each line and the instru- 
ment. This obviates the necessity of carrying bigh-tension 
wires to the front of the switchboard. Each of the con- 
densers consists of a brass tube covered with insulating 
materia], and placed within a copper sheatb, the line being 
connected to the inner tube and the lead to the copper 
sheath. 


Technical Education —The London Chamber of 
Commerce recently addressed the Board of Education upon 
the need of raising the standard and lowering the cost of 
higher technical education. While recognising the excellent 
services of existing institutions, the Chamber indicates the 
necessity for more efficient and economical instruction in 
the advanced stages of technology, especially among those 
designed to officer our industrial forces. In regard to 
elementary education, the Chamber is satisfied that recent 
legislation promises to provide an adequate system, and 


acknowledges that the Board’s lately-published code of 
secondary education embodies many desirable features ; but 
in order to place British manufacturers and employés upon 
an equality with the foremost of their competitors, it 
advocates the development of higher scientific education by 
the establishment of technical colleges of university type in 
connection with each group of allied industries, facilities 
being afforded for specialised study and the admission of 
capable students of limited means, and, further, the Chamber 
emphasises the importance of maintaining a continuous 
relationship between the different grades of education. 
The Board’s response fully sympathises with the aims of the 
Chamber, and, without foreshadowing any decided measures, 
it welcomes any definite proposals for the attainment of the 
objects in view. The Education Act of 1902, which relieves 
local authorities from many restrictions and provides for a 
measure of co-ordination in technical education, is regarded 
as forming the basis of a wider and better-organised system, 
and the Board doubts the need of establishing at present 
any large number of additions to the centres of higher 
scientific training, to which institutions the Chancellor of 
the Exchequer made largely-increased grante during the 
late session. Some consideration is merited of the Board's 
opinion that British manufacturers and their employés 
can only attain equality with their competitors by 
the co-operation of the manufacturers themselves and 
of parents and the public generally. Reference 
is made to the inadequate inducement to thoroughly 
capable men offered in the past by many manu- 
facturers, and to the tendency of parents to allow their 
sons an insufficient period in which to prepare them- 
selves for a technical career. Without emulating some of 
the colossal American concerns in paying fabulous—perhaps 
in more senses than one—remuneration to those in charge 
of their undertakings, the home manufacturer might often 
adopt a more liberal attitude than has always obtained 
hitherto, while an extension in the education of those 
designed for such vocations could scarcely fail to be attended 
with beneficial results. In fact, the position which the 
Board of Education appears to take up is that the existing 
system is not by any means so bad as it is sometimes 
depicted ; that much can be accomplished if it be fully 
utilised ; and that if the public evince a thorough appre- 
ciation of it, the Board will be prepared to promote further 
facilities, so that our manufacturers and their staffs may be 
as well equipped in point of training as the most progres- 
sive of their rivals. 


Personal.—The news that Mr. John Young had 
tendered his resignation of tbe managership of the 
Glasgow Corporation tramways occasioned considerable 
surprise, and it appears that Mr. Young was unexpectedly 
offered an important post by Mr. Yerkes, whose “ right-hand 
man” he is to be in connection with the Underground 
Electric Railways Company of London, Limited. Enter- 
ing the sanitary department of the Corporation’s service in 
1875, һе superintended that branch with much success, and 
when in 1892 the Corporation decided to work the tram- 
ways Mr. Young was appointed general manager. At that 
time the tramways were worked by horse traction, and Mr. 
Young's organising capabilities were at once seen. He was 
one of the first to recognise the advantages of electric 
traction, and after one or two experimental lines had been 
equipped he was authorised by the Corporation to proceed 
with dhe conversion of the whole of the system owned by 
the municipality. This enormous work, involvingan expendi- 
ture approaching two millions, was carried out against time, 
and Mr. Young fulfilled his promise to have the lines 
working electrically at the date the Glasgow Exhibition 
was opened in May, 1901. The capital account for the 
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П 
horse tramways had to be taken over when they 


were electrified, but an inspection of the accounts sugh 
as we made iu our leading article of Sept. 9 last 
shows the undertaking to be on а sound financial basis. 
The large annual profit, amounting to over a quarter of а 
million, is being used to write down the capital, so that 
there is no financial orisis to be feared in the fature. 
Having done this good work at Glasgow, Mr. Young 
evidently feels that he can now leave the department in 
other bands and proceed with the still larger work of 
improving the congested means of traffic in the Metropolis. 
We have much pleasure in congratulating him upon his 
important appointment. Mr. Young, it will be remembered, 
was elected the first president of the Municipal Tramways 
Association. We reproduce Mr. Young’s letter to the 
Lord Provost announcing his resignation : “ Prince of Wales 
Hotel, Harrogate, Sept. 30, 1904. My Lord Provost,— 
I think it right that I should write to let you know that 
I have been unexpectedly offered an important post by 
Mr. Chas. T. Yerkes, chairman of the Underground 
Electric Railways Company of London, Limited, as his 
right-hand man in the control of the tubes and tramways 
of his companies. I was not looking for a new field of 
operation, but this proposition has come to me in such 
a way tbat I could not find any sufficient reason for 
declining it; so I have accepted it, and have accordingly 
another new start to make. By same post I am sending 
to the town clerk my formal resignation as from a month 
hence. Will you kindly accept from me my warmest 
thanks for your unvarying kindness and courtesy to me, 
and believe me, yours very sincerely (signed) John Young." 


Insulation Resistance of Tramway Systems — 
In his report, just presented to the convention of the Inter- 
national Tramways and Light Railways Association at 
Vienna, M. G. Pedrali, chief engineer of the Brussels 
tramways, deals with tests of the insulation resistance of 
tramway systems, an account of which is given in the 
Street Railway Journal. It is remarked that an effective 
and quick method of determining the existence of faults, 
without measurement, consists in observing the readings of 
the ammeter of the first dynamo during starting in the 
morning. If all cars are insulated from the trolley wires, 
and the needle of the ammeter is still deviated, it 
shows that the system contains a fault, which may 
be localised by opening the different line switches. On 
conduit and surface-contact systems the insulation should 
be regularly tested every day. On lines both poles of 
which are insulated against earth,” observes M. Pedrali, ‘‘it 
is necessary to take into account the electrolytic phenomena 
which tend to transport moisture from the positive to the 
negative pole; the greatest attention should be paid to 
this point.” In regard to stray current, the losses per unit 
of pipe surface in the electricity pasaing between the rails 
and water or gas pipes may be approximately determined 
by the insertion of а perfectly insulated joint in the pipe, 
both parts of the pipe being then connected by means of a 
cable in which an ammeter of a resistance equal to that of 
the original joint is inserted. The author recommends the 
preparation of a diagram on which should be marked the 
points where the voltage difference between rails and pipes 
is largest, and the provision of test pipes at these poiats. 
Fig. 1 illustrates a rough way employed on some lines of 
testing the insulation of the trolley wire in order to find 
whetber the insulators have a fault. A voltmeter, con- 
nected by one pole to the span wire and by the other to 
earth, is gonerally used to test the hanger, X, во as to 
ascertain whether the current passes over to the span wire, 
the strain insulator, Y, being subsequently tested by con- 


necting the span wire between X and Y with the trolley |. 


wire and the pole to the rails, a voltmeter being inserted. 
This, however, gives only approximate results. The author 
states that the following method of three readings” has 
often given good resulte. If A, B, C are the readings of 
the voltmeters as indicated in Fig: 1, R the resistance of 
the voltmeter, X the resistance of the hanger, and Y the 
resistance of the pull-off, then X= (C- A- B) R/B and 
Y=(C-A-B) R/ A. For ascertaining faults in conduits 
two groups of test lamps are provided on the switchboard, 


\ 
IY ёё. 


Fic. 1. 


and are inaerted between the two poles of the conduit, 
while the centre connection between the two lamp groups 
is connected to earth. If one of the two poles is earthed, 
the lamp group connected to the other pole lights up. For 
obviating contacts between the trolley wire and earth, 
caused by a foreign body, it is often sufficient to send 
through the line a strong current, adjustable by means of 
& rheostat. If it be necessary to localise the fault, the 
author recommends tbe following method of Prof. Eric 
Gérard : In parallel with the dynamo, а motor, M, of small 


Rheostat of 110 ohme - 


Rheostat of 16 c.p. lampe 


Interrupter 


Earth 


Fic. 2. 


capacity is provided, which is geared to an interrupter ; 
the other arrangements will be seen from Fig. 2. The 
apparatus is connected to the negative pole and the motor 
started. А regularly interrupted current of about five 
amperes now passes through the fault, the frequency of the 
interruptions being 70 to 80 per minute. А coil of 250 
windings of Emm. wire, which is closed through а 
telephone, is then passed slong the conduit. The telephone 
gives a regular steady noise until the fault is reached, when 
the noise cases, 
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EXETER'S NEW ELECTRICITY WORKS. 


Like its neighbour, Taunton, Exeter was one of the very 
first towns in the kingdom to go in for a public supply of 
electricity, this having been started some 15 years ago— 
ie, in 1899—by the Exeter Electric Lighting Company, 
which consisted mainly of local residents, thus evidencing 


ib CONOENSER —* 
"UECTiOM TO "t 
тА. TUN 


cu Cor«Ot m SIL 
LII T 7 | ITT 1! 
— 7 | TT 7 - T — | 111 | " 
ER ШЕ "| ] \. ar’ | 11 ++ 
| 141 211 LLL | 
Xu — è $ 9 :о 
— T ea. | 4 
| se é = d 73 
А ы в . 5. ч " 
— Ј 2 р — i E 
^ Y. 4 к, we 
Y. M п * | „ 
P: “ т" ` ME 6 7 - -A / а 
Xo ЧӘК? - > IN Te | | 
L a b. — — 4 и ve! s —— — 
Å s 1 d $ * i > 
э, Ta d am и + aw 
Nie | "Wt 4 |, | д . * 
d { 
r v. p | & | jj i4 
— , 5 | d 
; he | f X i 1 
— T4 n. „т > | 
eit | d 3 . 
— | - | 
T — А ` 
9 4 . T > ” 


M 
7 
P 
H 
i 
i * 
1 ' 
* 
i 
е n . t4 1 A) БУ МеН 
T - 4 и 7 
ү! б, w “СЛ 
- — um ы 14 ! м es 
н ' 2 i} E 4 н 
- — * oa a. 5 Bo 
dn. * ' - 
| '! y. IT ЦА m: 
/ | M 
| i ч М. | Н ' 
| | ИЕ р ДГ i ” 
i! 11. g ii — t 
Ato | rl i 4 i - " 
i ' u ‘ ! i 
Ial aw y 17 " ! lue . 
1) ay i! 1 li A м 
U i , x 
i y — 
T 6-5 " 1 0 ә П 
" ^ 14 Р ун TR 
! 1 ! ' і @ | 
| A 4 
M f li P ' \ 1 iO 
i i? i d , | - 
i 
r ^ " 4A | 12 TL 
^ | 14 / ій, 
À, 2 = || 
Ү i ^ | | 
"EP a "ш П a e r ' | 
\ Yas { - ^ i \ 
^ 174 А ji i - 
м d — 11 
Е. ‘ ' е F 
\ С Ky p A = | — 
А Р 
CUM wae Nel. PT 
У i — Gio r——— — = 72 — 
| — —— ae 
П ә. Ча, м f BD 61 
к * | « "d * A 
* à 7 > ^ dj 
\ i N K AGI 
| i 7 


and its equipment were prepared by Mr. H. D. Munro, 
the city electrical engineer, who had charge of the work 
from its inception to the completion. It is important to 
note that the change from the single to the two phase 
system was effected without any interruption of the supply 
of current to consumers. 

The British Westinghouse Electric and Manufacturing 
Company, of Trafford Park Works, Manchester, obtained 
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Fic. 1.—Plan of the New Electricity Works at Exeter, 


the enterprise of the town. In 1896 the Corporation took 
over the system, which had been extended from time to 
time, and in 1901 still further extensions were decided 
upon, these involving the erection of a new generating 
station in a more convenient position by the River Exe. 


The supply has hitherto been on the high-tension single- 


phase system, with Thomson-Eouston series arc-lighting 


the contract for the complete equipment of the new power- 
house, the laying of the new high-pressure mains being 
entrusted to Messrs. Siemens Bros. and Co. As sub- 
contractors to the British Westinghouse Company, Messrs. 
Willey and Co. were responsible for the structural iron- 
work, the coal conveyors (New Conveyor Company’s type), 
coal bunkers, pipework, etc.; Messrs. Belliss and Morcom 


Fig. 2.—Sections of the Exeter Electricity Works. 


supplied the engines; Messrs. Babcock and Wilcox, the 
new boilers ; the 3 Pumping Engine Company, 


dynamos for the supply of the street lamps. The new 
plant is two-phase, the growing requirements for power, and 
the very probable early adoption of electric cramways, 
rendering à continuation of the old single-phase generating 
system impossible. Two phase working was adopted in 
preference to the more orthodox three-phase, as it involved 
the least amount of alteration to the existing mains. 


The plans and specifieations for the generating station 


the condensers; Messrs. Green and Son, the econo- 
misers ; and Messrs. Musker and Co, the overhead travel- 
ling crane. 

Although the new station has been supplying current 


to the city mains for the past four or five months, the 


formal opening {did not take place until the beginning of 
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this montb, when the opening ceremony was conducted 
by the Mayor (Mr. F. J. Widgery), assisted by Mr. Alderman 
W. Wreford, J. P., and Mr. Alderman W. H. Reed, J. P., 
the ex- chairman and present chairman respectively of the 
Electric Lighting Committee. Amongst others present at 
the ceremony were Mr. H. D. Munro, city electrical 
engineer; Mr. D. Cameron, the architect; Mr. Oliver 
Sbiras and Mr. C. A. Henderson, of the British Westing- 
house сор: Henry Willey, Eeq., of Messrs. Willey 
and Co.; Mr. D. Brealy, the builder, and various other 
шой more or less intimately connected with the 
work. 

The buildings at present erected cover an area of about 
150ft. square, and considerable room has been allowed for 
future extensions. They aro divided into three bays, which 
form the boiler-house, the engine and generator room, and 
the offices respectively ; the economisers, boiler-feed pumps, 
etc., being situated in annexes. The shaft is a handsome 
octagonal structure of brick, and is 155ft. high, with an 
internal diameter of 8ft. 6in. The boiler-house is a lofty 
building, 102ft. long and 55ft. wide, the engine-room being 
of the same length, but 10ft. less in width. The floor is of 
terazzomosaic paving to ensure the utmost cleanliness, and 


А steam-pipe ring on the boiler-house wall carries the steam 
into the adjacent engine-room, this being so arranged that 
any boiler or engine can be isolated if necessary. 

The main steam-piping is 10in. in internal diameter, with 
branches Tin. in diameter, the steam atop valve being of the 
Hopkinson parallel-slide pattern. All the steam-pipes, 
valves, separators, drains, etc., had to pass a maker’s test of 
4001Ь. hydraulic pressure per square inch, and when erected 
and completed were subjected to a 200lb. per square inch 
test. 

Fig. 1 is a plan of tbe boiler and generator houses, and 
shows also the annexe containing the economisers Fig. 2 
gives a sectional elevation of the station. 

The new boilers are each capable of evaporating 13, 000lb. 
of water per hour, and they ateam at a pressure of 1501Ь. 
with Welsh coal, hand firing and natural draught. They are, 
however, as stated above, fitted with chain-grate mechanical 
stokers, which are not shown on the plans. After erection 


the boilers were tested under a hydraulic pressure of 
2501, per square inch, and the steam and water drums, 
sections, and mud-drums under a pressure of 5001Ь. per 
square inch. Two of the three feed pumps are steam driven, 
and one electrically driven. 


The former are of the 


Fie, 3.—View of the Engine Room at Exeter, showing the Belliss Engines and British Westinghouse Two Phase Alternators. 


galleries give access to the switchboard, as well as to the 
boiler-house and the various offices. | 

The system of handling the fuel is very complete. The 
coal is put into shoots which deliver it to the automatic 
filler of the gravity bucket coal-conveyor, which is electrically 
driven by a Westinghouse two-phase indaction motor. This 
conveys the fuel to a gallery under the roof, the fuel then 
being dropped into one or other of the series of bunkers 
beneath, these bunkers having a capacity of about 13,500 
cubic feet, which is equivalent to about 500 tons. The 
conveyor can deal with 50 tons of coal per hour. From the 
bunkers the coal is discharged in measured quantities into 
the hoppers of the chain-grate mechanfcal stokers. The 
latter are also electrically driven, and besides carrying the 
coal into the fires, discharge the ashes and clinker into the 
basement below the boilers, whence the same conveyor 
removes them to the ash bunker. A railway siding, at 
present under construction, will complete the fuel and ash 
handling arrangements. The boiler-hoase plant consists at 
present of three new Babcock and Wilcox boilers, each with 
a heating surface of 4,020 square feet, and fitted with super- 
heaters. Eventually four of the boilers in the old station, 
which are of the same type, will be brought over to the 
new station, and the total capacity will then be 2,700 h. p. 


Worthington direct-acting type, and are each capable of 
delivering 2,500 gallons per hour against a boiler pressure 
of 150lb. The electrically-driven pump is of the Worthing- 
ton three-throw plunger pattern, and bas a capacity of 
5,900 gallons per hour ; ite motor, a two-phase two-speed 
Westinghouse induction machine, taking 60-cycle current 
at either 220 or 400 volts. The two Green's economisers 
each consist of 320 tubes, and work at a pressure of 150lb. 
per square inch with cold feed water. The scrapers are of 
the latest pattern, the driving engine taking steam at 
140lb. pressure. 

The engine-room plant at present comprises four 
Westinghouse two-phase generators direct-coupled to 
Belliss and Morcom engines, three being of 400 kw. and one 
of 100 kw. capacity, a total of 1,500 kw. The large sets 
run at 360 revolutions per minute and the small one at 
514 revolutions per minute, the pressure being 2,200 volts 
and the frequency 60. Steam is supplied at 14510. pressure, 
and each engine is connected with a Worthington jet 
condenser. Each set is capable of dealing with one-hour 
overloads of 25 per cent., and the engine governors are 
such as to ensure that the variation of steady and momentary 
speed shall not exceed 5 aud 10 per cent. respectively 
when full load is thrown on and off. The exciters аге 
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direct-coupled, and are of the Westinghouse multipolar 
type. The engine-room is ned by a 10-ton hand-power 
travelling crane, the span being daft. and the lift 18ft. 
This was supplied by Messrs. C. and A. Musker. Fig. 3 
is a photo showing the engines and generators. 

The controlling arrangements include a combined high 


with switches and transformers, calibrated up to 2,200 
volte, are also fitted. Arrangements are made to enable 
any desired generator or circuit to be isolated from the 
main ’bus bars and switched on to “hospital bars” for 
independent working. Figs. 4 and 5 give front and back 
views of the switchboard. 


йы > 
LT * 
L TTE" pre => 
> - e 


* 
Ы 2. 


FiG, 4, Тһе Front of the Exeter Switchboard. 


and low tension switchboard for connecting the four 
generators with the six supply circuits, each generator 
citcuit including an integrating wattmeter. The panels of 


the high-tension board are of marble, and provision is made 
for the addition of extra ones at any future time. Each 
alternator and feeder panel is equipped with switches, 
circuit breakers, ammeters, etc., of the latest Westinghouse 
сни the alternator panels being also fitted with 

eatinghouse synchronising gear. Three station voltmeters 


E 


FIG. 5. — The Back of the Switchboard. 


The whole of the work has been carried out on the most 
modern lines, the lay-out of the buildings and plant being 
such as to allow future extensions to be made from time to 


time. In this connection it may be mentioned that only 
one-fourth of tbe available ground area is at present 
occupied, so that the further increase of the lighting load, 
the development of the motor load, and the advent of the 
extensive adoption of electric tramways that is foreshadowed 
will not ђе difficult to cope with, Mb 
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STANDARD FORM OF TRAMWAY ACCOUNTS. 


The following is the accepted standard form of tramway | of Municipal Treasurers and Accountants (Incorporated) 
accounts prepared by a joint committee of the Institute | and the Municipal Tramways Association of Great Britain. 


Dr. REVENUE ACCOUNT for year from ........................ „CCC С m Or. 
Average 
Expenditure. pr 2 в. d. £ s.d Income. £ s.d 
car mile. 
To тэо EXPENSES : d. 
1. Buperintendenoe ...................- . By TRAFFIC REVENUE........... . ess 8 
2. Wages of motormen and conductors... 
5. Wages of other traffic employés ...... By SUNDRY REVENUE: 
4, Cleaning and oiling cars................ Advertising on care esso.. e 
5. Cleaning, salting, aud sanding track.. 
6. Fuel, light, and water for depots ...... А 
7. Ticket check, inoluding wages of 
inspectors and clerks ................ е 
8. Uniforms and badges TRES 8 
9. Misoellaneous . . “ 


То GENERAL EXPENSES: 


11. Store e 806 ....... S 
12. Bat. ЖКК E EA T 
15. Rates and taxes. . e 
14. Printing and stationery T"——— 
i ре light, í and water for offices ...... 
17. . compensations 
18. Fire and other insurances ............. > 
18. Miscellaneous .............................. 
To GxNxRAL REPAIRS AND MAINTENANCE :| ———— 

20. Permanent way . . . 
21. Electrical equipment of line ......... : 
22. Buildings and fixtures .................. 
25. Workshop tools and sundry plant . 

24. Cars ©0e8008200 9980-8 2088 00 200000 COC OEE CODE Led 
26. Other rolling.stock.......... EE 
26. Miscellaneous equipment 


To Power Ex»zNsrs*: 
27. Oost of current at ——d. per B. T. U. 


Total amount of working expenses. 
Balance to net revenue account ...... 
* Where there is a separate tramway 
power station, anabstract of thetotal expensee 
should be shown in the form provided. 


Dr. CAPITAL ACCOUNT, year ended ................................... МЕ Cr, 


T deir 

Expenditure. 0 April 1. 

March 31 190. .. to} Total. 
190... March 31 

190... 

To PERMANENT WAY ........... EN E — 

To ELECTRICAL EQUIPMENT or LINE... ... 

To LAND onsec: os sisi ones EE TONET OE 


To PowER STATION AND SUB-STATIONS ; 
PLANT”: чечели не buses By LOANS REDEEMED ........................ 
To WorxksHor Tools AND SUNDRY PLANT By REVENUE CONTRIBUTION TO OAPITAL 
To Oaks (including electrical equipment) ... OUTLAY: жазына йанына 
To OTHER RoLLING-STOCK ..................... 
To MISCELLANEOUS ÉQUIPMENT..........—..-- 
To OFFICE FUgx Tru. 
To PARLIAMENTARY EXPENSES ............... 
To PRELIMINARY EXPENSES ...............-. 
* This item applies only to systems having 

& separate tramway power station. 


Dr. RESERVE OR RENEWALS FUND ACCOUNT for year from ..................... to . .. ... . . Or. 


£ в. d 
By balance brought forward. . . . .. Е 
Ву dividends on investments ............................. n а 
Ву APPROPRIATION ACCOUNT: 
Amount set aside for reuewals. . q e sas o ms ame 


To balance carried to balanoe-sheet _..................... | 
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Dr NET REVENUE ACCOUNT for year from ........................ Шынны ыд Cr. 
Average S s. d. 
рег 
car mile. 
d. 
To INTEREST ON CAPITAL (including tar) . . By balance from revenue account 
To INCOME TAX ON PROFITS ................ 5 | By BANK INTEREST (less interest charged) 
о Bank INTEREST (less interest received) 
To Вент or LEASED LINES ........................ те 
To balance carried to appropriation account ............ 


Dr. ` APPROPRIATION ACCOUNT for year from ............... .. . lo ooo cete Ee : Or. 
uz C ———————————————— — — — НЕНЕН 
| Average Average 

pr 8 s. 1.12 s. d. per E в. d. 
car mile. car mile. 
To amounts appropriated for : d. d. 
Repayment of mortgage loans. By net revenue for the year brought down 
Contributions to sinking fund 
Reserve or renewal funde жуы " 


To amounts otherwise appropriated—vir. : 


Transferred to........ . . fund in aid of rates. 
Dr. SINKING FUND ACCOUNT for year from ........................ 00 КЕ isis | От. 
£ B. d. £ в, d. 
To balance carried to balance-sheet –............................... By balance brought forward . СТЯ 
By dividends on investments ЕРЕ 
By APPROPRIATION ACCOUNT: 
Contributions during the уеаг................................... К 
BALANCE-SHEET, as at ....... —Ó ES 
Expenditure. 
Liabilities, Property, Assets, and Outlay. To. | During Total, 
| 190 , year. 
LOANS: i£ s. d. S s. d. Сохт or Exisrixc Works, ETC.: 2 e, d. S в. d.. в. d, 
.. 0 ¹ ¹¹WAAA⁴A⁊ ˙ ͥQuů а ба: | Permanent WAY io э-ге зве азан 6 | 
J ыан ыыы . erede va Electrical equipment of line. | 
REDEMPTION OF DEBT ; ———— DADO cat vss vid ccc | 
Amount of mortgage loans repaid ..................... | | Buildings and fixtures ..................... | 
. N ↄ.VV-gg ОЬ E АЕР ИРА 2d Power station and sub-stations plant“ | 
RESERVE OR RENEWALS FUND ........................... Workshop tools and sundry plant ...... | 
, esee sdaaiqesasA ENTRE e Cars (including electrical equipment)... | 
| Other rolling-stock............secsssssseceses | 
| Miscellaneous equipment | 
ellen servo cpu Ego pede: 
Parliamentary expenses messem, 
Preliminary expenses mesersses esses 


INVESTMENTS : 


9989558 825 "R9 ИИ ^934955999*9*459795*95»M—892445594955494459.»**34^95^29525999 5» 4 


АЕА LI NI „„ III" IIIA he eT eee eee e 


q Y 
STORES 
CCC | 
SUNDRY ЕВвТтОВЯ8............ КОТОК НКЕ ТҮЛҮГҮ | 
Denne. Меш tient 
G F bbb 
This item applies only to systems having a — — 
separate tramway power station, | 
решни 
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ABSTRACT OF POWER EXPENSES. REVENUE ACCOUNT. 
| CLASSIFICATION OF WORKING EXPENSE ACCOUNTS, 
Average | Average 
— perkw.-| per 2 s. d. Trafic Expenses, 
hour. car mile. AccounT No. 1. 
; _Superintendence.—Oharge to this account salary of traffic superinten- 
+ oe and wages . . Ant and n 
29. Water . ау е е AccouNT No. 9. 
30. Oil and waste 5 Wages of Motormen and Conductors.— Charge to this account wages 
2 5 supplies... ses of motormen and conductors engaged in operation of cars. 
pairs to steam plant q 
33. „ 39 electrical plant ........ .... T. Account No. 5. 
34. „ „ ducts, feeder cables eto. Wages of other Traffic Employés.—Oharge to this account wages of 
55. „ power and senb-station build. depót clerks, traffio regulators, trolley turners, points boys, eto. 


Account No, 4. 
Proportion of rents, rates, and taxes ...... Cleaning and Oiling Cars. Charge to this account wages to 
T „ insurance premiums ......... сат cleaners and oilers, and cost of all cleaning material, brooms, 
з „ general management brushes, buckets, chamois skins, dusters, mops, polish, soap, sponges, 


— — — — | waste, disinfectante, water, oil, grease, etc. 


Amount laid aside to meet depreciation Account No. 5, 


and renewal i ; ; 
нй кы a P 8 Cleaning, Salting, and Sanding Track.— Charge to thie account 
и оп ари, 8......... at 2....... : wages of men employed in cleaning, salting, end sanding track, cost 
CCC e 
| ß —ů ĩ . ——— Account No. 6. 

Fuel, Power, Light, and Water for Dep6ts,—Oharge to this account 
cost of fuel for depót offices, cost of lighting depots, and water, other 
than water for cleaning cars. 

STATISTICAL INFORMATION. Account No, 7. 
Total borrowing powers ......................... 3 £ Ticket Check.—Charge to this account cost of tickets, conductor's 
Borrowing powers exercised ... р punches, wages of ticket inspectors, clerks in punch and ticket office, 
Unexhausted borrowing powers $ ыма we i : Bis £ and deduct the receipts from advertisements on икон. 
Groes capital expenditure ................. КАКОЕ СИЕ asi EE £ А АСОТ 2 a: А 
Mileage of track : Uniforms and Badyes.—Charge to this account cost of uniforms and 


badges supplied to traffic staff. 
Account No. 9, | 
Miscellanevus,— Charge to this account cost of Inland Revenue and 
police licenses for cars. 
Gencral Expenses, 


Account No. 10. 


Salaries of General Officers and Staff.—Oharge to this account 
salaries of general manager, accountsnt, auditors, and all officers and 
clerks not engaged exclusively in any one department. 

AccounT No. 11. 

Store Expenses.—Oharge to this account all salaries and expenses 
in connection with storeroom, including wages of vanmen conveying 
supplies from general store to depÓts and collecting scrap. 


Traffic revenue ............. —M—Ó „ £ 3 1 | 
Total revenue ...................... ———— £ Renis,—Oharge to this account, rental of head offices, sub.offices, and 
Working expenses 2 way lea ves. | 
5 N ооо осоо 6 Account No. 13. 
eat Оп CaP — .- —.—( — .———.—.—b̃ ыы КЕЕ £ . Rates and Тахез. —Оһагре to this account all local rates and taxes, 
Sinking fund U éö̃r UI 2 é 0 £ including municipal rates, police rates, poor end school rates, eto., on 
Net balance .............. УТ 3 T TER — £ the annual value of the tramways undertaking. 
Dispoeal of net balance, Account No. 14. 
Printing and Stationery.— Oharge to this account all expenditure 
Oar miles JJ A E S for printing and stationery supplies. The cost of tickets should be 
Passengers carrielſidi . . . . . . . . R 4 No. 15 
: ccouxT No. 15. 
5 5 used 562 „%% „ 6 i Perey OOS Fuel, Light, and Water for Offices. — Oharge to this account cost 
umber Of units used рег car mile... ...... ...... . . .. . e e. of coal and other fuel for head office and sub- offices, also oost of 
Average number of cars in use for hour day ............. — electric light, gae, and water for same. 
Percentage of working expenses to receipts ................... — Account No. 16. 
Average traffic revenue per car mile — Law Charges.—Oharge to this account all legal expenses except those 
Average traffic revenue per mile of single track ............... incurred in connection with damage claims. 
Average total revenue per car шіе................................ Account No. 17 
Average car miles per day per саг................................. Accident Insurances and Compensations, Charge to this account the 
Average speed per hour ............................ . . . annual prewium on third-party and employers’ liability policies, or if 
Average car hours per day (BIB 0.0. claime are settled by the department the amount of claims paid and 
Average working expenses per car mile, excluding power cost the legal expenses connected therewith. 
Average working expenses per car mile, including total Account No. 18, 
power 0086 .... . . . . . . . . . . . Fire and other Insurances.—Charge to this account the annual fire, 
Scale of fares: boiler, and other insurance premiums. 


Account No. 19. 


Miscellanevus,—Charge tc this account apy other sundry expenses 
4d. Id. 14d. 2d. 234. 3d. |54d.| charged not included in any of the foregoing accounts, including repsirs to 
per mile. office furniture. 


E ашар : General kepairs and Maintenance, 
Account No. 20. 
Permanent Way.—Oharge to this account all expenditure for repair 


Aversge fare 


Average fare paid per passenger . . . . and maintenance of track and roadway, of tracks in yards, depdte, 
Average number of passengers per car WONG e унала and other buildings, including weges, material, tools, fuel, light, 
Average journeys per head of population per annum water, freight, cartsge, and other expenses in connection with this 
Numberof cars in Е work. The ae of preparing rails jn fepe poner зн ну 

"ca A LE MM ee TIE removing and relaying paving, etc, for repair of electrical equip- 
Total amount of sinking fund. . FFF w= 8 ment of line should be charged to Account No. 21. The expenses 
Amount of sinking fund applied in reduction of debt. . . £ of the permanent-way yard, including wages of yardmen, would be 


Amount of reserve or renewals fund ............................. £ distributed over the accounts benefited. · 
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Account No. 21. 

Electrical Equipment of Line, —Oharge to this account all expenditure 
for repair of overhead, conduit, or surface - contact electric line, 
including wages, material, and tools employed or used in takin 
up, resetting, and repainting poles, taking down trolley feed, iad 
and supplementary wires and substituting new, repairing rail bonding, 
removing and relaying paving for repairs of the electric line, repairs 
to ducts and cables, section boxes, etc. The оов of repairs of electric 
line in yards and depóts should be charged to this account. 


AccouNT No. 22. 


Buildings and Fiatures.—Oharge to this account all expenditure for 
repair of buildings and fixtures used in connection with the operation 
of the tramways, including wages, material, tools, freight, cartage of 
materials, and all other expenses connected with this work. The term 
'! buildings and fixtures" includes workshops, office buildings, waiting- 
rooms, car sheds, stables, stores, eto., and all fixtures, including m 
pipes, water-pipes, drains, heating apparatus, lighting fittings. e 
cost of repair of power station and sub-station buildings should be 
charged to Account No. 35. The cost of repair of in Mm 
car sheds, and other buildings should be charged to Account No. 20. 
The cost of repsirs of electric lines in "yards, car sheds, and other 
buildings should be charged to Account No. 21. 


Account No. 23 


Workshop Tools and Sundry Plant,—Oharge to this account all 
expenditure for repair of workshop tools, machinery, and Applisnoet, 
such as engines, boilers, shafting, motors, eto. Hand tools of trades- 
men should be charged to the account benefited by their use. 

Account No. 24. 

Cars (including Electrical. Equipment of Cars).--Charge to this 
account all expenditure for repair of cara, and electrical equipment 
of same, including wages, material, cools, freight, cartage of material, 
and all other expenses connected with this work. The term ''cars" 
includes car ies, trucks, motors, and controllers, and all fixtures 
or appliances inside of or attached to these parts. The cost of 
incandescent lamps, bell cord, trolley rope, commutator brushes, 
tools for motormen, etc., should be charged to this account. 


Account No. 25. 

Other Rolling Stock.—Charge to this account all expenditure for 
repair of sundry vehicles, including water cars or carts, sand and 

t cars or carte, store carts, snow ploughs, sweepers, lorries, vans, 
broughams, etc., including wages, material, tools, freight, cartage of 
material, and all other expenses connected with this work. All 
vehiclos used exclusively for work included under any of the foregoing 
accounts should be charged directly to the account benefited. 

Account No. 26, 

Miscellaneous Equipment.—Oharge to this account all expenditure 
for repair of harness and cost of replacing horses, not otherwise 
directly charged. 

Power Expenses. 


AccouNT No. 27. 
Charge to this account cost of power at a price per unit, or 
*AccouNT No. 27. 


Salaries and Wages.—Charge to this account proportion of chief 
engineer’s salary, and all wages in the power station and sub- 
stations, except wages of men ngayod in repairing plant. This 
account should include wages to the following employés : superinten- 
dent of station, engineers, greasers, feed - pump atteadants, stokers, 
coal and ash attendants, electrical engineers, switchboard attendants, 
motor attendants, basement attendants, cranesmen, cleaners, boiler 
fitters, clerks, and storemen, watchmen, sub-station attendants, sub- 
station improvers, sub-station cleaners, 


*AccounT No, 28, 
Fuel.—Oharge to this account all expenditure for coal or other fuel 
used at the power station, including freight, cartage, and removal of 


ashes, 
*AccouNT No. 29. 
Water,.—Oharge to this account cost of water for boilers and 


condensers. 
*AccouNT No. 30. 


Ой and Waste. — Oharge to this account all experditure for 
lubrication of power plant and sub-station plant, including oil, grease, 
waste, rags, etc. 

*AccouNT No. д1. 

Miscellaneous Supplics.—Oharge to this account all sundry expendi- 
ture in the operation of the power station and sub-stations not detailed 
under the foregoing accouuts, Material used in repairs should not be 
charged to this account. The following is a list of some of the items 
chargeable to this acoount: Globe metal polish, emery and glass 
paper, brushes and mops, oil cans and spouts, soaps and sodas, tallow, 
turpentine, graphite, sternoline grease, pumice stone, ground black- 
lead, bathbricks, chalk, squeegees, toilet rolls, twines. 


* AccouNT No. 32. 


Repairs to Steam Plant, —Oherge to this account all expenditure 
for wages, material, tools, freight, cartage of material, and all other 
Cen in connection with repair of steam plant, including engines 
and engine parts, appliances, and fixtures, belts, belt tighteners and 
fixtures, receivers, lubricators and oiling devices, boilers, furnaces, 
oconomisers, pumpe, feed-water heaters, tanks, condensers, coal and 
ash conveyors, mechanical stokers, and other boiler- room appliances, 
piping and steam fitting, including valves, separators, water connec- 
tions, and water-meters, 


for wages, material, tools, freight, car І t 
expenses in connection with repair of electrical plant, including 
generators, switchboards, cable and feeder terminals, storag 
transformers, rotaries, boosters, rheostata, circuit breakers, ammeters, 
and other electrical equipment.  Oommutator brushes for generators 
should be charged to Account No. 31. 


for wages, material, tools, freight, cartag 
e 

ca 
purchased, is inoluded in the price of the current. 


*AccouNT No. 33, 
Repairs to Electrical Plant.—Oharge to this account all expenditure 
e of material, and other 


e batteries, 


* AccoUNT No. 34. 


Repairs to Ducts, Cables, etc, —Charge to this account all expenditure 
e of materia], and other 


е in connection with repair of ducts for cables, manholes, 
les, and other electrical plant, which expense, when the power is 


*AccouNT No. 35. 
C to this account all expenditure for repair of power station 


and sub-stations buildings, including wages, material, tools, freight, 
cartage of materials, and all other expenses connected with this work. 


Capital Account. 
CLASSIFICATION OF CAPITAL ACCOUNTS, 


Permanent Way. Cars (including electrical equip. 
Electrical Equipment of Line. ment of cars). 

Land. Other Rolling-Stock. 

Bujldinge and Fixtures, Miscellaneous Equipment. 

Power Station and Sub-Station Office Furniture. 


Plant.“ Parliamentary Expenses, 
oe Tools and Sundry Preliminary Expenees, 
ant. 
B.ipenditure. 


Permanent Way. — Charge to this account all apada for track 
and roadway construction, including labour, materials, tools, freight, 
cartage cost of grating, excavating, track laying, ties, yokes, elot 
rails, sewer manhole frames and covers, rails, rail fastenings, welded 


joints, special work (including orossings, cross-overs, curves, froge, 


guard rails, switches), concrete, paving, oils, pitch, gravel, chips, 
asphalt, bitumen, drain boxes, sewer boxes, F.O. trape, gratings, O.I. 
pipes, F.O. pipes, iron paving blocks, bricks, bolts and nuts, coal, 
cement, dog spikes, road metal, sand, spelter, F.O. siphons, lifting 
wood, fences, b:idges, culverts, trestles, subways, tunnels, ete., 
engineering and superintendence, wages of clerks, timekeepers, watch- 
men, light and water, street improvements, and other expenses not 
detailed above. The cost of tracks in саг дербіз and other buildings 
should be cherged to this account. The cost of preparing rails for 
bonding should be charged to electrical equipment of line account. 

Electrical Equipment of 1 to this acoount all expenditure 
for electrical equipment of line, including labour, materi tools, 
freight, cartage, cost of preparing raile for bonding, rail bonds, 
*ducta, *manholes, poles, rosettes, “саев, guard wire, span wire, 
strain wire, supplementary wire, trolley wire, ground feeders, under- 
ground feeders, pole fixtures, overhead appliances, conduit appliances, 
surface-contaot appliances, engineering and superintendence, wages of 
clerks and timekeepers and other expenses not detailed above. 

Land,—Oharge to this account cost of ground purchased for work- 
shops, car-sheds, offices, and other buildings used in operation of line. 
Ground purchased to form tramway track should charged to 
permanent-way acount, 

Buildings and Fixtures.—Oharge to this account all expenditure for 
buildings and fixtures including labour, materials, tools, freight, 
cartage, and all other expenses incidental to the work. Buildings 
and fixtures” includes car-sheds, power station, "sub.etations, 
workshops, stores, stables, offices, waiting-rooms, eto. 

* Power Station and Sub. Station Plant.—Oharge to this account 
all expenditure for steam and electrical equipment of power station 
and sub-stations, including foandations for equipment. The cost of 
buildings used for power station and sub-stations should be charged 
to buildings and fixtures account, 

Workshop Tools and Sundry Plant.—Ohbarge to this account all 
expenditure for shop tools and workshop machinery, car-shed tools, 
granary machinery, permanent-way plant, sand-drying plant, and 
other appliances, including foundations for same, 

Cars (including Electrical Equipment of Cars).—Oharge to this 
account all expenditure in the construction of cars from the operation 
of which revenue is derived. The term car includes the car body, 
truck, motors, and controllers, and all fixtures or appliances inside 
of or attached to these parts. 

Other Rolling. Stoch. —Charge to this account cost of sundry vehicles, 
including water cars or carts, sand and salt cars or carte, store care, 
snow ploughs, sweepers, lorries, vans, broughams, eto. 

Miscellaneous Equipmcnt,—Charge to this account cost of horses, 
harness, uniforms, cash boxes, ticket boxes, bell punches, eto. 

Office Furniture.—Charge to this account cost of furniture for head 
office, sub-offices, eto. 

Parliamentary Exypenscs.—Oharge to this account costs of Aots of 
Parliament promoted by the corporation for tramway purposes. 

Preliminary Expenses.—Oharge to this account all preliminary 
organising expenses not chargeable under any of the foregoing accounts, 

Income. 

Credit all loans raised or repaid, also amount provided for redemp- 
tion of loans, as well as any contribution by revenue to capital 
expenditure, l 


* This item only applies to systems having a separate tramway 


power station. 
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NOTES ON MOTOR-STARTING SWITCHES. 
(CONTRIBUTED. ] 


The use of electric motors for all purposes is becoming 
more and more common each day. Whether the motors 
form part of an isolated private installation, or whether 
they are supplied with current from the mains of some 
public company, as a general rule the: build and grade of 
the motors so installed are better than was the case some 
years ago. This is probably because, in the first case, the 
user has learnt that it is more economical in the long run 
to pay a decent price for the motor and so get a reliable 
machine built in accordance with the best modern practice, 
and partly because the science of electrical engineering 
has advanced, and not only have certain types become 
standardised, but the individual machines are better 
built, and are designed to withstand the usage they 
will meet with in practice, according to the particular 
class of work they are built for. This advance in 
the building of dynamos and motors is well illus 
trated in the building-up of the commutator. A few 
years ago it was quite customary to meet with plenty 
of machines in which, after a short period of work, the com- 
mutator segments would be found loose ; now this is a 
fault rarely met with, as all the best makers subject the 
commutator to hydraulic pressure when building them up. 
This might be considered only a detail, but it is a most 
important detail, and affects the running of the machine to 
а very great extent, while it is only by attention to these 
details that a reliable machine can be turned out. 

While a better class of motor is being almost universally 
employed, the writer regrets to note that the class of 
starting switch does not improve. А distinction must be 
clearly understood here. Better and more efficient starting 
switches are built to-day than was the case a few years ago, 
but the unfortunete part is that they are not met with in 
practiee to any great extent; the various insurance com- 
panies who undertake the business of insuring electrical 
machinery against breakdown find that it is the exception 
to meet with installations in which the best classes of 
starters are used. These companies have unique oppor- 
tunities for discovering what is the general trend of modern 
practice, for not only do they number the installations 
under their inspection by thousands, but they also come in 
contact with all classes of work carried out under expert 
advice and without such advice. 

The fault of not putting in better starting and controlling 
apparatus does not lie with the motor manufactarers. 
Natarally they, having every confidence in their machines 
provided they receive anything like fair attention, would 
only be too pleased to put down the very best, not 
necessarily the most expensive, controlling apparatus 
possible, in order that the machines may have every 
opportunity of working properly. Neither does the 
fault lie with the makers of the starting switches ; 
they naturally would prefer, for their own reputation, 
even if not for the enhanced profit, the best make 
of starting switch. The fault neither ap to lie 
with the consulting engineer, for it is only in those 
installations where a consulting engineer has drawn up the 
specification, or where the firms installing the motors have 
some practical knowledge of electrical motors, are these 
best types of starters found. The fault not lying with any 
of these, it would seem apparent that it rests with the con- 
tractor who instals the plant. This is right to a certain 
extent, for naturally if all the firms tendering only quoted 
for the best, then these would be installed. But the real 
blame lies with the purchasing firm, who too often think 
that all that is necessary in a motor installation is to buy 
some good make of motor, and then to let the work out for 
fixing these and running the necessary leads to some firm 
of contractors. Several are asked to quote, and the lowest 
tender is generally accepted on the simple ground it is the 
lowest, and without any attention being paid to the fact 
that each firm is tendering for valuable accessories, on which 
depend the successful running of the plant, and no com- 
parison is made between the various classes of material 
quoted for, as though this were only a minor detail in place 
of being a matter of the most vital importance. 

We have all heard of the Irishman who regretted that, 


not being a bird, he could not be in two places at the same 
time. Unfortunately, the manufacturer who is installing 
electric plant tries to successfully emulate the wish of this 
gentleman by looking at the question from two distinctly 
different standpoints at one a the same time. From one 
standpoint he argues that electricity is a moat wonderful 
thing that he can’t understand. He confesses he Knows 
that a motor will develop horse-power, but why he confesses 
he does not know; neither does he pretend to any knowledge 
of the laws which govern the behaviour of a motor, nor the 
best conditions under which it should be rua. From the other 
standpoint he argues it is only the putting down of a few wires 
and switches, which anyone can do, and that it will be better 
to save the expense of engaging a consulting engineer, who 
has made it the one object of his life to search out and 
discover the best arrangement of plant for any given pur- 
pose, the manufacturer forgetting all the time that upon 
these bits of wires and switches, etc., depend the success or 
failure of a plant which has cost hundreds of pounds, and 
on the successful working of which depends the running of 
his factory. The manufacturer, we have seen, has learnt 
to put down a good class of motor; the necessity for care 
in this particular has become impressed upon him, but his 
choice of the make of motor is often not logical He is 
advised by a friend only to have those motors made by & 
certain firm, because this make of machine has given him 
every satisfaction. But he does not stop to consider why 
this particular make has in this instance given satisfaction. 
It may be that the motors are equipped with the best con- 
trolling device in the market, but the motor geta all the 
credit, not the starting arrangements. It may be that the 
motors are put down largely in excess of the power 
required, and in this case the opinion of а consulting 
engineer would have saved the amount of his fee 
several times over. Or, again, another manufacturer who 
has а bad experience with motor driving may ulti- 
mately find that the motors which he condemned were all 
the time satisfactory, but that the controlling devices were 
not suitable, or that the motors were under their work. In 
either case, had а consulting engineer been engaged, the 
amount of his fee would have been negligible in comparison 
with the saving that he would have effected. | 
The fault, then, should be laid upon the manufacturer in 
many instances, and not upon the contractor. Take the 
case of a 30-h. p motor. It may be, having regard to 
the peculiar conditions of work, that the only suitable 
starting switch is one of the automatic self-starting type. 
What contractor, however, would dare to include in his 
tender for one of the Sturtevant switches of this class 
listed at £62, when an ordinary Cutler-Hammer switch 
ean be listed at £6. 15s, knowing that one of his com- 
petitors will quote for this cheaper type, and also knowing 
that the tenders will be dealt with by a person having no 
special knowledge of the trade, and to whom it will be 
impossible to explain that the difference in price is a 
difference in value ? | 
It is not necessary to instal in every case these high- 
class, expensive switches just referred to ; in most cases a 
simpler and cheaper switch will answer all requirements, 
but it is necessary to see that in every case the switch is 
suitable for its work. There is one particular trade where 
з stoppage of the machinery would be the next thing to 
bankruptcy, and this trade is that of the printing of our 
great daily papers ; these must be got out to time at any 
cost. The majority of these papers are now printed on 
electrically-driven presses, and a breakdown to one of these 
is of the rarest occurrence, although the auxiliary machinery 
in a printing establishment is by no means immune. The 
reason is not far to seek. The printing press is not supplied 
with a motor greatly over its work. Probably there is less 
margia in it than there is in the motor driving the bill 
machine, for instance, and the latter frequently breaks 
down. But—and here is the point—whatever the electric 
system adopted for driving the printing press, whether a 
Ballock-Teazer set or a Holmes-Clatworthy set, or any 
other similar device, is adopted, the whole is controlled by 
a high-class up-to-date controller, for which a high price is 
paid. This controller must be included, or else the firm 
supplying the electrical set will not complete the equip 
ment; while in the case of the motor driving the bi 
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machine, any sort of a starting switch which will meet the 
стозе of the supply company is considered good 
enough. 


It is worth while considering first the requirements of a 


good starting switch, not only as regards the requirements 
of the supply company, but, what is of far more importance, 
as regards the due protection of the machines. 


daily paper. 


special purposes. 
The main requirements of a good starting switch are : 


1, The switch must be as simple as possible in its construc- 
tion, and all parts liable to wear out should be capable 


of easy replacement. ! 


2. The resistance wires used in the construction of the 
switch must be wound in such a manner that they 
cannot sag so as to touch each other, or the frame- 


work. 


5. The resistance wire must be of ample area, so that no 


[Дашраг& of the resistance will heat more than 90deg. F. 
above the surrounding atmosphere, even if left in 

n circuit for comparatively long periods. 

4. The construction of the switch must be such that there 


is path afforded for the induced current of the fields 


when the motor is stopped. 
5. The switch must be so arranged that the resistance can 
only be cut out slowly. 


6. The switch must be so designed that in no case shall the 
movement of the lever from one step to the next 
increase the value of the current flowing through the 
armature by an amount sufficient to noticeably affect 


the E.M.F. of the supply circuit. 


7. All current-bearing parts must be well insulated from 
the framework, and the switch must be so designed 
that any dampness in the atmosphere will not cause 


leaks to be developed. 
8. All contact areas should be of ample area, and in 


awitches designed for large currents only a small 
shunt current should flow between the lever and the 


various contact steps. 


9. The switch should be fitted in every case with a suitable 
An overload preventer 
may also be included, but this is not of the same 


automatic no-volt release. 


importance. 


10. All working parts should be easily accessible, and 


should not be placed behind the switch-slab, so as 
to be inaccessible without taking down the whole 


apparatus. 
11. The mechanical design of the switch should be such 


that the switch will withstand the rough usage it 


will receive from the hands of the ordinary untrained 
operator. 

12. The switch should be fully up to the maximum load to 
be dealt with by the motor. 


Any starting switch built in full accordance with these 
requirements should suit the majority of cases. Unfortu- 
nately, few except the more expensive switches will be 
found to comply with the whole of the points mentioned. 

The first requirement is one which should always be 
complied with, but many manufacturers, in order to create 
a fresh design, unnecessarily complicate the paris, while 
some other switches of simple design are spoilt by the parts 
subject to wear and tear being made permanent instead of 
replaceable. This applies particularly to the step contacts, 
which are liable to be burnt by the ordinary working of 
the switch. It is an easy matter to make these loose, and 
no switch should be accepted in which this requirement is 
not met with. | 

The second point is one of the greatest importance. 
Nothing causes so much annoyance as the stoppage of a 
motor owing to a defective starting switch, and it must 
always be remembered that in many cases the switch 
supplied will be operated by a man entirely ignorant of 
its conatruction or of the function of the different parte. 
If, then, the resistance short-circuits so that some of it is 
cut out, the operator will prohsbly not notice the difference 


For a break- 
down of the plant of any manufacturer stops his produc- 
tion, and is, therefore, almost of ав much importanoe as the 
breakdown of the motor driving the printing press of а 
Afterwards it will be useful to study in detail 
the construction of some of the higher class starters used for 


in behaviour unless the coils are actually burnt out, and 

he will continue to use the instrument to the detriment of 

the motor, although the amount of resistance of the various 

stages of the starting operation is not correct. If the coils 

do sag in use, it may be through faulty construction in the 

first place, but more probably through improper use, owing 
to the operator leaving some part of the resistance too long 
in circuit. Knowing that this is a likely contingency, the 
manufacturer should build the switch so that it is impossible 
for any damage to be done by so operating the switch. 
The simplest and safest manner of preventing this is to 
wind the coils on porcelain mandrils. This construction 
gives a sound engineering finish to the apparatus, and the 
switch will then stand safely large variation in temperature, 
and also a certain amount of rough handling. The practice 
which is sometimes adopted of winding the coils upon 
asbestos mandrils is not to be recommended. In the first 
place, this construction is not so rigid, and in practice the 
asbestos mandril is liable to give, and the sag then becomes 
permanent; and in the second place, this form of mandril 
is too often replaced by a simple fibre core, which collecte 
hydroscopic moisture and swells, and then there is a very 
great fear of the coils short-circuiting. 

In the Ward-Leonard type of starter the coils are enclosed 
in an iron box filled with sand. This is a good form, and 
not only does the sand act as a support to the coils to pre- 
vent short-circuit, but it also acts as an absorber of heat, 
and the coils will stand successfully a higher current daring 
the operation of starting. When this device is adopted, 
care must be taken to see that the box is made tight- 
fitting, as if not, with continued use the sand may escape 
through any crevices. In a well-built switch, however, 
this fault is not likely to occur. 

The third requirement is perhaps very stringent, and a 
higher temperature rise might be permitted, but when it is 
considered that the temperature of the atmosphere is often 
70deg. or more, and that the whole success of the starting 
switch depends upon the resistance coils, it is important 
that due attention should be given to this point. It may 
be also contended that it is not intended that the current 
shall pass continuously through the resistance wires, but 
that the coils are only used as conductors for limited 
periods. This certainly affects the question, but, on the 
other hand, the apparatus is placed in the hands of 
unskilful persons, and in practice it is not unusual to find with 
certain types of starters that some part of the resistance 
wires is left for considerable time in circuit; again, in 
other cases the motor has to be constantly stopped and 
started, so that a good margin is not inadvisable. 

The fourth requirement is one of the most important 
of any, while it is a well-known fact to all olectrical 
engineers that the breaking of the shunt current in a 
direct-current motor induces a high induction E.M.F. 
Many switchmakers appear to forget that the current 
due to this induced E.M.F. must be provided for. A 
simple method of showing the existence of this high 
induced E.M.F. is to arrange a switch in the cireuit in such 
a manner that just at the make and break the ends of the 
shunt windings are connected through incandescent lampe. 
In а particular case the writer saw a motor connected to a 
200-volt supply fitted with such a switch; at the moment 
of make and break the shunt wires were connected across 
two 200-volt lamps in series. At the make the lamps were 
faintly incandescent, but at the break they momentarily 
glowed very brightly, so showing that owing to the self- 
induced E.M.F. of the shunt coils the potential difference 
was far in excess of 400 volts, or more than double the 
normal pressure. While the insulation of any motor should 
be arranged to safely withstand & much higher potential 
than that at which the machine is intended to work, yet 
makers cannot anticipate that it will be periodically sub- 
jected to tensions more than double of the normal. At 
the same time, it must be remembered that the motor is 
started and stopped under all conditions, at times when the 
windings are damp or dirty, and that at these times it will 
take very little to break the insulation down—a little 
surface moisture, or a particle of copper dust bridging 
across to earth, is quite sufficient. 

With liquid starting switches there is yet no good device 
for absorbing the self-induced current, but with the more 
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ordinary starting switch with metallic resistance there is 
no difficulty when the current is not broken at the start- 
ing switch itself. All that is necessary is to connect 
the shunt lead to the end of the armature external resist- 
ance. If this be done as shown in Fig. 1, the movement 
of the starting lever to the first contact will make the 
cireuit through the shunt fully. As the lever is moved on 
to the other contacts ап external resistance is thrown into 
the shunt circuit, but the amount of drop in the pressure 
is not great, as the resistance is designed for the large 
armature current and not for the small shunt current. 

the circuit be opened by another switch, the self-induced 


Fie. 1, 


current can flow through the armature resistance and the 
armature itself, and so complete a closed circuit. On the 
other hand, if the switch is connected as shown in Fig. 2, 
& similar result will obtain, only in this case upon moving 
the switch to its first contact the circuit through the shunt 
is made through the armature resistance, and the shunt 
current is eee increased as the armature resistance is 
cut out. A glance at the diagram will show that in break- 
ing the circuit the self-induced current will at first flow 
through the armature and form a closed circuit, and after- 
wards through the armature resistance in addition. 

The difference between the two methods of connection is 
this: With the second method of connection the induced 


€ 


Fie. 2. 


current flows through the armature only when the self-induced 
Е.М Е. is at its highest value, and the resistance is inserted 
as the E. M. F. is lowering in value; this may give rise to a 
high value for the momentary current. With the first 
method of connection, however, the current flows through 
the greatest resistance when the E.M.F. is at its highest. 
The difference is not of great moment when the high resist- 
ance of the shunt windings is compared with the compara- 
tively low resistance of the starting switch coils. If the start- 
ing switch is fitted with an automatic release, upon breaking 
the circuit by means of a separate switch the starting lever 
will come back to the off position. Now the current is broken 
immediately the auxiliary switch is opened, and the lever 
takes an appreciable time to come to the off position, and 
yet at times a slight spark will be noted as the lever leaves 
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the last contact if the switch be quick acting. This spark сап 
only be due to induction effects, and shows again the 
necessity for some device for absorbing the self-induced 
current. А consideration of the diagrams also shows the 
importance of inserting auxiliary switches, for with either 
of these methods of connecting up the switch it is impos- 
sible to arrange an absorbing path for the self-induced 
current of the armature if the motor be stopped by pulling 
the switch lever back by hand, as the shunt circuit is not 
then broken until the lever leaves the last contact. In this 
regard there are also the bad effects of the self-induced 
series current of a compound-wound motor to be con- 
sidered, and as this is much greater than the shunt as 
regards value of current, disastrous sparking will occur. 


( To be continued. ) 


THE POINTS-BOY PROBLEM, AS SOLVED BY THE 
ZYLBERLAST POINT SYSTEM. 


. 


А system that can dispense with the services of those 
juvenile attendants who, in the intervals between long and 
irregular mealtimes, switch tramcars (usually) in the right | 
direction, will deserve well of the inter-urban travelling 
publico. Further, there is an opening for such a contrivance 
in places where a single line of track, with siding loops, is 
in vogue, as the Board of Trade enjoins either the use of 
an overhead switch worked by hand or а double line of 
wire under such conditions, The latter is more generally 
used, and the extra wire is, of course, of certain utility in 
saving power. At the same time, the need for a more 
mechanical arrangement in connection with both the above 
operations has been felt for some time, and at one or two 
North Country towns experiments are being made in this 
direction. This article deals with a system (with the some- 
what ominous title of Zylberlast”) that on Saturday 
last was explained to a party of tramway engineers and 
pressmen. 

A portion of the Trafford Park tramway system had been 
fitted with the device, likewise a tramcar, and to the casual 
eye the alterations to both were not noticeable. When, 
however, the gang of experta arrived the differences from 
the normal state of things were seen to be as follows: (1 
On tramcar, a point-shifting plunger at each end, actuate 
by the driver's left heel. (2) Also, a roller at each end to 
сре the point in its original position. (3) On track, an 
enlarged groove in the rail just before the nose of point. 
(4) In this groove, a guide tongue attached to the nose of 
the point (below the wheel flange), for the point-shifting 
plunger to push over when required. (5) A cast-iron shoe- 
shaped box lid protruding slightly above the road level 
alongside the point. This lid is still further raised by the 
point being shifted, and when then struck by the roller on 
the back of the car, is depressed, and thus pushes the 
point back into its original position. These details deal 
with the point operations only. For keeping the over- 
head equipment in touch with the point, the following 
outrages upon the scenery awaited the hypercritical eye: 
(6) In roadway, marks of a recently reinstated trench dug 
to inter a length of gas-barrel containing a connecting wire. 
(7) Up the side of adjoining house, a length of gas-barrel 
for a continuation connecting wire. (8) On the house roof, 
a Ppiral spring and bell crank for connecting the wires at 
right angles. (9) Slung to span wire, more connecting 
wire, similar to the usual arrangement. (10) Special frog. 
This is pulled over to suit the direction of the track pointa 
by the connecting wire. (11) On the frog, a catch to hold 
the frog switch in place (when the track point is banged 
back by the car roller) until the trolley wheel, trailing after 
the car, has passed the frog. (12) Just past the frog, a 
curved brass arm hanging in a position to be hit by the 
trolley wheel. This releases the catch, so that the sprin 
on the house eaves pulls the frog switch back to ite origina 
position. 

The foregoing dozen items describes the whole arran 
ment, save and except a box in the trap into which the 
action of the plunger and point sweeps the dirt that is 
always with us. This box has not been included in the 
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tabulation to prevent the unlucky numeral being saddled 
upon the undertaking at this period of its existence. The 
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present rate of electric traction invention, by the way, there 
will soon be an opening for persons with a surplus of lim 


Plan of the Points. 


success of the experiment was duly demonstrated by the | beyond the number given to men. On the above car, for 
especially fitted car being run over the points, when the | instance, the following were operated upon by the various 
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Elevation showing the Interlocking of the Points and Overhead Frog. 


depression of the driver's heel and the impetus of the car 
did all that was necessary to guidance as reguired. At the 


feet of the driver: the usual brake catch, lifeguard tripper, 
gong striker, and the special point plunger in question. 
here are still improvements needed to overcome minor 
defects that are visible to the outsider, and it is understood 
that perfecting alterations are being made as follows: (a) 
For the shoe on box cover, that protrudes above the road- 
way surface, a flush slot is to be substituted, through which 
a trigger will emerge when the point is banged over ; this 
trigger will be pushed back inside by the roller on the car, 
thus replacing the point; a spiral spring (in an oil-bath) 
will hold the trigger safely inside under normal conditions. 
(b) The overhead exposed springs will be replaced by 
counterweights. (c) The connecting wires in the tubes will 
be replaced by rods, thus avoiaing chance of breakage. 
When these alterations are completed, the system should 
be as near perfection as is possible on this sinful sphere, 
the only disadvantage appearing to be that the articles will 
not be distributed gratis. As to cost, enquirers should 
write to the Zylberlast Patent Point Syndicate, 20, Cross- 
street, Manchester: and it is understood that appointments 
to view the system at work can be made at short notice. 
A pamphlet with description, full detailed drawings, and a 
list of advantages running into double figures, is also to be 
obtained in further explanation of the system to those 
unable to view a demonstration. 


AN EXPERIMENT TO ILLUSTRATE THE PRINCIPLE 
OF HORN ARRESTERS. 
BY A. E. MOORE, A.M LE.E. 


Diverging horns, attached to high-tension fuses, switches, 
etc., are used on some of the electric supply systems for 
the purpose of arresting the arc produced on opening а 
circuit. The arc, which is started at the lower end of the 
horns where they are nearest together, travels quickly 
upward, increasing in length until the voltage between the 
horns is no longer able to maintain it. 

At a meeting of the Institution of Electrical Engineers, 
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Mr. Cowan stated that these horn-breaks are really single- 
coil magnetic blow-outs ; and that if the horns be inverted 
the are will travel downward.” Now the rising of the arc 
is more generally understood to be due to the influence of 
convection, and in some text-books convection is the only 


cause stated. Theoretically, as Mr. Cowan stated, both the, 


influences of convection and electromagnetism tend to 
arrest the arc. In view of these statements, I recently 
made some experiments to determine whether the influence 
of convection or of electromagnetism plays the more 
prominent part. The result shows that convection plays 
only a small part. As the electromagnetic effect seems to 
be little known, a description of the experiments and results 
may be of some interest. 


5 
%, 


A circuit was arranged as illustrated diagrammatically in 
Fig. 1. A and B represent horn-breaks, and in order to 
intensify and prolong the effect, the horns in each break 
were arranged to be parallel and gin. apart for a length of 
about 10in. before diverging. They were made of No. 12 
S.W.G. copper wire. S, and S, represent switches for 
short-circuiting the break which is not in use. L represents 
a bank of incandescent lamps used as a load. The circuit 
voltage was 110 volte, and the load when the gaps were 
el 25 amperes. Ап are lamp carbon was used to start 
the arc. was left open and S, closed. The circuit was 
then completed by bridging the gap, А, with the arc 
lamp earbon. On removing the carbon, the arc produced 
travelled up the horns and broke on the diverging 
part. S, was then opened and S, closed, and the 
experiment repeated on gap B. The result was most 
interesting to watch, for the arc travelled downwards 
and broke on the diverging part. Ав in the case of the 

p A, the arc travelled, as it were, away from the circuit. 
The experiments were repeated a number of times with 
similar results. It was found, however, that the arc was 
rather more persistent in B than in A. This, no doubt, 
was due to the influence of convection. 


Fic. 1. 


Fic. 3. 


It will be well now to briefly consider the theory of this 
action. In Fig. 2 let a and b be the two sides of the horns, 
and * the arc. Imagine the current to be flowing from 
a to b, then the magnetic lines of force encircling a, b, and k 
wil be as illustrated by the arrows; thus producing 
а mutually repelling force on the three conductors, of which 
the are, X, is a movable one, and it therefore rises. Now, 
it will be seen that this repelling force only exists in virtue 
of the relative positions of a, b, and x. If * existed as a 
straight line across the exact base of a and ö, no magnetic 
force (except it were from some external source) would be 
exerted upon it. Again, if we assume the horns to be 
removed, and the are to exist across the ends of the con- 


ductors, no magnetic force will be exerted on it so long as | 


it is quite straight ; but if, due to any cause—convection, for 
instance—the arc becomes curved in any direction, then а 
magnetic force will be exerted on the аго, tending to burst 
it. This is the same offect as in Fig. 2, except that in 
place of the metallic horns the sides, a and ö, are formed 
by the aro iteelf. It is now quite obvious that if Fig. 2 
be inverted as in Fig. 3, the force on * will be down- 
wards; or in any position of the horns the effect will 
be to force * to the outer and wider ends of the horne, 
Moreover, it is immaterial whether the current be cons 
tinuous or alternating, for if the current be reversed in a 
and 5, it is also reversed. in k, always producing a force on 
k in the same direction—viz., onada the outer ends of 
the horns—no matter what their position is. This effect 
brings out an important point affecting the design of this 
form of arc-breaking device. 

From the preceding lines it is obvious that if the arc is 
started at the points z and! y (Fig. 4), it may be deflected 
slightly upward or downward ; but if it does happen to bear 
ever во little downward, it will then be forced downward. To 
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Fic, 4. FIG. Б. 

make sure that the arc shall not be deflected downwards, 
the fuse or switch contact must be placed a short distance 
up the horns; and in the case of a lightning arrester the 
horns should be shaped after those in Fig. 5, and not Fig. 4, 
во that the discharge breaking across the shortest path will 
be a short distance up the horns. 

It was found in the experiments that when the arc was 
started at the very base of the horns (A, Fig. 1), that it 
often lingered for some seconds; sometimes fusing the 
horns off, sometimes breaking below, and sometimes—but 
by no means very frequently—it went upward. No 
uncertainty, however, was experienced when the arc was 
started above the base, the arc always travelling upward. 


AYR ELECTRICITY ACCOUNTS. 


The following is an abstract of the revenue account of 
the Ayr Corporation electricity department for the y 
ended May 15, 1904. | 


Dr. Expenditure. £ aad 
Generation of electricity... q . 4069 7 2 
Distribution of eleotri cit. 2 „ 257 5 4 
Attendance and repairs to public lamps ..................... 170 11 
Management ex penses, i . 6751211 
Law expenses . . . 0 0 9 18 6 
Rents, rates, taxes, eto. ............ FCC 357 16 8 
Repairs to front property ............................. ren 115 8 
Expenses of renewing mortgages ............................ а 4 2 7 
Special charges, insurances, eto. .. . . . . . . 216 7 7 
Annual payment of expenses of opposition to Electric 

, Ды н наа» . 108 8 9 
Balance carried to net revenue account ÉD . 5,449 19 2 

£11,257 18 7 

Ог. Revenue. £ s. d 
Tramway traction 4 E — 1,755 17 7 
Pablic lighting аана аа алан ei id 23,590 10 8 
Sale of current per meter . . 5627 6 1 
Miscellaneous reoeipts é 286 Б 3 

£11,257 18 7 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. U.. . . 1,192,629 
Tramwayse ..................„. 2. 324, 157 
Quantity sold4 Public lampe... ms seee eso = 4301854 f 1,047,781 
Private consumers. . 292, 760 
Quantity used on work AB é4„ — G ө», 65,144 
Total quantity accounted for . e —á — 1,111,625 
Quantity not accounted for . . ã . 81,164 
Total maximum supply demanded (kilowatts) ). 


Number of public lamps: 128 aros an 
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ELECTIVE AUDITORS. 


What exactly are the duties of elective auditors we do 
not profess to know, and we do not pretend to care, but 
we do know duties which are outside their sphere of 
operations, snd with which they ought not to be allowed 
to interfere. If, however, they do interfere with concerns 
which do not come within the purview of their work, they 
need a stern reminder— bands off.” South Lancashire is 
the home of the interfering elective auditor. Here he runs 
riot and desires to rule the roost. The latest phase of his 
activity is at Salford, in a letter by Mr. Hunt—whom we 
assume to be an elective auditor—to the Salford Chronicle, 
Ho commences with a tirade against secrecy—secrecy in 
selecting contracts, secrecy in pricee—and then goes on 
to tell what everybody who pretends to know anything 
about municipal affairs is perfectly familiar with, that there 
is no such thing as secrecy, Anyone who is a ratepayer 
can for a small fee get to know all about contracts and 
prices. Mr. Hunt’s whole letter is to the tune that the 
ratepayers elect representatives, but they ought not to trust 
these representatives to do anything that is not blatantly 
proclaimed throughout the length and breadth of the 
constituency. As every member of the Council knows 
that any elector can get the information he wants, we 
fail to see why he should go out of his way to 
proclaim it on the housetop. Mr. Hunt, as we say, 
knows this, for he says: In fact, nothing which the 
Council has accomplished can be kept secret if know- 
ledge is desired.“ Then why all this pother? It will 
thus be seen that Mr. Hunt himself conclusively shows 
his references to secrecy to be unwarranted, unless 
he wants committee or Council to send a copy of the 
agenda and minutes to every ratepayer. But secrecy is 
not the real trouble. The cloven hoof is seen in the 
following: This is a subject well worth the attention of 
the miners and their friends.” In other words, Mr. Hunt 
is playing to the gallery of trade unionism. What has it 
to do with an elective auditor’s duties that the “strike 
clause in a specification is modified?” What has he to do 
with the clauses of a specification at all? He is not respon- 
sible for the goods purchased or the work specified in 
these clauses, and we should have thought that the 
fewer the restrictions upon a contractor the better 
for the purchaser. Why should not a firm object to 
the strike clause? They may do it on principle—not 
becanse they are better or worse masters than others, 
but simply because they resent interference in their own 
business. Our trouble is to find where an elective auditor 
is concerned with any clause.. It seems to us that the 
auditor's duties begin and end with a strict examination 
of accounts. Why the committee or council decided to buy 
a machine from one contractor rather than another has 
nothing to do with the auditor. He has not had to con- 
sider the matter or compare the machines—their make 
or efficiency. If, however, those duties are his, neither 
committees nor councils are required, only elective auditors. 
Perhaps Mr. Hunt may not understand what is a truism to 
most business men who know aught of machinery—that 
often a thousand pounds initially saved is a loss of several 
thousands before the end comes. The basing of an argu- 
ment for or against a council or an engineer because of a 
possible initial saving of a thousand pounds—one contract 
being that much below another—unless the things tendered 
for are identically alike, savours of idiotic ignorance. 
This is what Mr. Hunt does, and why he does it is easily 
seen from “In this there was no trip to Paris; in fact, it 
was not even necessary to leave Manchester, and they were 
consequently passed over." This looks like trying to curry 
favour with your neighbours. The chances are а million to 
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one but that Mr. Hunt is a whole-hogger in free trade, 
but the suggestion contained in his letter is rampant 
protection. | 


THE TRUTH. | 

Our contemporary the Journal of Gas Lighting has 
‘accepted our challenge, scored a point, and landed itself 
irretrievably into our hands. The point scored—and we 
cry peccavi—is over the grammatical construction of a 
sentence. Truly the sentence is involved—8a comma mis- 
placed, and a wrong ending given. Had the Journal been 
generous it would have let its 

reason serve 


To make the truth appear, where it seems hid 
And hide the false, 


The motto of this paper is the truth, the whole truth, 
and nothing but the truth ; the motto of our contemporary 
should be special pleader. So special is it, that it hesitates 
not to delve in the dirtiest of literary ditches in order to serve 
up muck which it thinks may be used to bespatter the 
electrical industry. After its exhibition of this week, its 
influence—if it ever had any—as a special pleader is gone. 
Grub-street would not admit such tactics. It cannot 
descend lower, as we shall now prove. So eager is the 
writer in the Journal of Gas Lighting to make his point, that 
he proves his ignorance. | 

' You are too swift, Sir, to вау 80," 

Why, before crowing over what you are pleased to term 
“ the worse for the ratepayers,” did you not look at the 
original figures? Fie upon you; your ectiticisms are 
trumped up second-hand. It suited your purpose to 
pretend to mistake, and so lead your readers to believe 
that Erith had an adverse balance of £1,801. You either 
knew better or you were ignorant of the truth. Either 
horn of the dilemma is good enough to spit you upon. Our 
contributor meant, in his involved sentence, that the deficit 
was £781, and ¿hat (£781) was the amount ‘of the deficit 
after paying £1,801 capital charges. There are not two 
deficits, as our contemporary would make out—one £781, 
one £1,801—and no sensible reader would have interpreted 
the involved sentence to mean во, but would have sought 
to detect the error. Had our contemporary desired it, the 
rectification of the matter could have been made from p. 502 
of our last issue, where the credit balance on the year's work- 
ing is given as £1,020. 8s. 5d. The capital charges required 
£1,801. 16a, 8d., thus leaving ап adverse balance deficit of 
£781. 8s. 5d. Our contemporary did not want the truth; 
it served his purpose better to assume a lie, and so make 
matters look as bad for Erith and the electrical industry as 
possible. Whether the Journal of Gas Lighting on p. 26 of 
its issue of Oct. 4 is writing ignorantly or maliciously we 
have no means of telling ; but it can take it either way, and 
either is bad enough. Now a word to our contemporary. 
Before trying a fall with the Electrical Engineer, be sure of 
your facts, and do not prostitute the English language by 
crying “truth, truth,” when the sole object is to hide the 
truth. | 


CORRESPONDENCE. 


“ One man's word is no man's word, 
А Justice needs that both be heard.” 


BIRMINGHAM ELECTRIC CLUB. 


Бтв, —16 has been a matter of continual surprise for some 
time past that in Birmingham and the surrounding district 
those who are engaged in electrical work know so little of 
each other. In the different branches of the work this is 
very marked, and it is so in a great measure with those 
engaged in the same branch. Consequently it has been 
thought that а club would be instrumental in rectifying 


this, and from enquiries made it is found that the suggestion 
of a club is heartily received by individuals in railway 
telegraphs, postal telegraphs, National Telephone Com- 
pany, electric light, technical schools, manufacturers, con- 
atruction, traction, and professional. Two circulars have 
been issued (copies herewith), and the first meeting is to 
take place on Saturday next at the Colonnade Hotel, one of 
the chief hotels in the city. The first meeting will, of 
necessity, be mainly devoted to the business of outlining 
the club, appointing a committee, eto. 

From enquiries I learn there is at present no such club 
in existence. The Westinghouse rg ре y in America have, 
as you are probably aware, an “ Electric Club” in their 
works, supported by the firm, and they have a periodical, 
entitled The Electric Club Magazine." Also, at their 
branch works, in Manchester, England, they have a similar 
club, but in each case it partakes more of a technical school 
than a club. 

The club we are about to form here will be called an 
“Electric Club.” My fellow-workers join me in asking 
that you will kindly mention in your next issue the effort 
we are making to form this Electric Club," and if you 
are favourable to so doing, you may, if you think well, 
produce a copy of the first circular, herewith enclosed. We 
think that if you will do this, it will greatly assist us.— 
Yours, oto., W. DALBY. 

Birmingham, Oot. 4, 1904. 


The circular, which is written from Mr. W. Dalby’s 
address at 187, Ombersley-road, Sparkbrook, reads as 
follows : 


“ Proposed Electric Club.— Dear Sir,—A meeting will be 
held тв the above on Saturday night next, Oot. 8, at the 
Colonnade Hotel, time 7 p.m., when we trust to have the 
pleasure of your presence to assist in the formation of such 
а desirable institution.— We beg to remain, faithfully yours, 
W. Dalby, M. G. Waggott, W. Н. Whitehouse, M. I. E. E.“ 


[N. B.—If this proposed club is well managed by a com- 
mittee representing all branches of electrical work, it should 
do a great deal of good. We would suggest that the local 
section of the Institution of Electrical Engineers should 
take the matter up, and that club dinners before each 
meoting of the section should be held.— Ep. Z. E.] | 


LETTERS FROM AN OLD HAND TO A YOUNG ONE, 


X.—On DRUDGERY. 


My Dear Youne UN, —If it is of any interest to you 
to know it, you have given me the hump. Your letter is 
a fearful whine from one end to the other. You can't see 
how you are going to learn anything under your present 
foreman. Your mates tell you a thing is so because it is во, 
and don’t know any other reason. You have been stuck 
оп a drilling machine for six months, and, for all you can 
see, are likely to stick for another six. In other words, 
you bave been injudicious enough to turn up your nose at 
your work, and mad enough to write to me stating the 
same. 

Now, in the first place, how long have you been in the 
shops—ten minutes or a quarter of an hour? Not so long 
ago you were all on fire to start work. Now you are as 
damp and chilly as a mudbank in winter. If six months’ 
work is going to do this for you, what will you be like in 
six years? You can't expect to go through life at tbe 
express speed you developed in College. If you got 
practical facts flung at you in the same profusion that you 
received theory, you would be greyheaded at thirty, and a 
babbling idiot at sixty ; your brain wouldn't stand it. Our 
atmosphere bas about four parte of nitrogen to one of 
oxygen. Nitrogen is of no active service to us at all—it is 
just put in to dilute the oxygen fuel and keep us from 
burning ourselves out too quickly. In the ваше way, the 
drudgery of the shops is essential to us in order that we 
may have time to soak in the meaning of the big facta that 
occasionally come up against us. If you study such men 
of affairs as you have the opportunity of meeting, you will 
seo that directly a man tries to do too much he becomes 


524 


THE ELECTRICAL ENGINEER, OCTOBER 7, 1904 


irritable. He is eliminating the nitrogen, and his system 
won't stand the combustion. A shop foreman who was a 
friend of mine always used to shake his head at any man 
who was trying to get on in the profession too quickly. 
“АҺ!” he would observe, it's Christmas pudding—only 
Christmas pudding that does it!” He was quite right; to 
get experience you must put years of work in, and you 
can't, by worrying and fussing, cut down the number of 
Christmasses required. Thirty knots is good going for a 
torpedo-boat destroyer. Try to push the speed up to 
thirty-five аца the boat will be all coal bunker and no 
engine, 

Another point, are you sure you have enough to do? 
My experience is that so long as my nose was kept hard up 
against the grindstone I hadn't time to grumble. It was 
only when the slack time came that I had opportunity to 
rub that nose and make sniffy remarks about my work. 
This doesn’t clash with my former proposition in this letter, 
which was directed against wild grabbing for experience.“ 
I аш now talking about continuous hard work at one job. 
The more occupation you can get—particularly if it is of a 
healthy, weight-lifting nature—the better for your spirits. 
Come into the shop in the morning with the intention of 
beating your previous output, and you will find yourself 
becoming so cheerful that you will want to scrap with the 
first fitter that reminds you that you're not on piecework. 

Another thing ; think about your work. The amount of 
attention wbich is necessary to carry the job through with- 
out disaster is the minimum which you should give. "That 
is your employer's part of your brains. Now turn on the 
limelight for your own benefit. For instance, you have a 
hundred gunmetal sleeves to bore and face-up. Nothing 
more simple ; nothing more monotonous. Yet any number 
of interesting points come out of the job. What ia the 
quickest lathe speed you can use? How deep a cut can 
you take? Which would probably go first—the tool, the 
work, or the strap? (Don’t be rash, however.) This brings 
you on to strength of materials of the machine tool if you 
want to get there. But there are plenty of things nearer 
home than that. The best rig-up, the proper rake on the 
tool, the best lubricant to use, the use of the turret head— 
plenty to think about; matter you will never find in books, 
but which you will use every day later on. You are gather- 
ing impressions every time you look at your job. You are 
doing work instead of talking about it—making friends 
with the iron and brass that you will some day use for 
your own advantage. 

Finally, I would make a radical suggestion. I know that 
shop life is very dismal at times—that it will, in fact, play 
upon your health through your spirits if you let it. But 
as an antidote to it I would recommend you to have an 
evening hobby connected with engineering, but offering you 
sufficient change of work. I never yet knew a young man 
of parts who did not think that, if he had time, he could 
develop a career along a certain line of knowledge. Very 
well, devote some part of your evenings to the development 
of your speciality. Do not work exclusively at it, for you 
must make records of your general experience. But you 
will now do no harm by commencing to build up your 
special attainments on sound engineering lines, which means 
by slow growth. Then when you come home to tea rampant 
because your foreman has called you a lost, ensanguined 
son of a paralytic idiot, or words to that effect, for some- 
thing which you know to be his own silly mistake, you 
will simply go for your own special work. In two hours 
you will not only have laughed at him and forgiven him, 
but you will be smoking your Navy Mixture with the calm 
anticipation of the time when he will crawl round your feet 
for a job.— Yours, THE OLD UN. 


FORTHCOMING EVENTS. 


Monpay, Ост. 10. 


Institution of Mechanical Engineers (Graduates Associa- 
tion). —А 8 p.m., paper by Mr. V. I. N. Williams, graduate, on 
Exhaust System of Dust Oollecting." 

Fripay, Ост. 14, 


Electro-Harmonic Soolety.—At 8 p. m., smoking concert, (For 
programme see other column.) 


METHODS OF DEALING WITH MIXED SYSTEMS 
OF TRACTION." 


BY MR. A. L. C. FELL, MIEE, MIMECH.E, ETC., CHIEF 
OFFICER, LONDON COUNTY COUNCIL TRAMWAYS. 


In this short paper the author only proposes to deal with 
the question of mixed traction in a very broad manner. 
In the majority of instances in this country, electric tram- 
ways have been installed as a development of some other 
system of traction, so that for a short time, at any rate, 
nearly every manager of an electric tramway has had to 
consider the question of mixed traction." The subject 
may be roughly divided under the following beadings: 
(1) temporary mixed traction durivg reconstruction ; (2) 
mixed traction under normal conditions ; (5) mixed traction 
in connection with running powers. The problem to be 
faced during reconstruction is а very complicated one. 16 
is to maintain, as far as possible, a useful and fairly 
efficient service without incurring serious loss. The larger 
the city the greater the difficulty, as competing omnibus 
companies, tubes, underground, overhead, and surface rail- 
ways are only too anxious to absorb the traffic and provide 
increased accommodation. In smaller cities and towns, 
where the tramway has practically a monopoly, the question 
of opposition need not be feared, but any dislocation or 
stoppage of the tramways is a matter of vital importance to 
the travelling public. 

Each tramway authority has to consider the following 
questions before the work of reconstruction is commenced : 
(1) Will it be mecessary to close the road for vehicular 
traffic? (2) What is the best method of arranging the work, 
so that the tramways can be kept running? (3) Can the 
work be carried out properly and expeditiously if a short 
length of single line is reconstructed, and temporary cross- 
overs are used? (4) Will it be advisable to lay a tem- 
рогагу track on one side of the road and reconstruct a fairly 
long length of single line? (5) Will it not be better to 
stop the tramways? The answers to these questions depend 
entirely on local conditions. 

In London in the majority of cases the roads have been 
kept open for vehicular traffic, and the tramways have 
with two exceptions been kept open, but the loss in 
receipts last year due to the disorganisation of the traffic 
during reconstruction amounted to upwards of £24,000. 
Where the tramways have been kept running, a temporary 
track has been laid at one side of the road. In two 
instances the tramways were stopped during reconstruction. 
In the first instance the route was an unimportant one, 
and electrical running was not commenced until the whole 
route was complete. In the second instance, one track 
was reconstructed at a time: when about one-third of the 
route was completed work was commenced on the other 
track; in this way half the roadway was kept open for 
vehicular traffic. Whenever possible, mixed traction and 
the necessity for changing cars has been avoided. 

If the original system is a horse or a steam tramway, 
and it is desired to reconstruct for an overhead electric 
tramway system, it is advisable to complete the whole 
of a route before the electric cars are put into operation, 
and so avoid “mixed traction” if possible; but if it is 
& question similar to that which recently had to be dealt 
with in London, it is not possible. The special instance was 
as follows: A horse tramway originally ran from the 
Westminster and Blackfriars Bridges to Brixton. About 
10 years ago a portion of this route was reconstructed and 
extended, and a cable system of traction was installed, as 
the gradients were considered too steep on the extension to 
be profitably worked by horse traction. For the con- 
venience of the passengers the horse cars on the other 
portion of the route were fitted with cable grippers, so 
that they could be run over the whole route; the change 
over at the junction of the two systems being made very 
rapidly. In 1903 the portion of the route operated by 
horses was reconstructed, and a conduit electric traction 
system was installed. Owing to obstructions in the road- 
way, it was not possible to carry the conduit sufficiently 
far to enable the cars on the cable and electric systems 
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to be brought close to one another, and it was necessary 
to draw the cable cars over the intervening space by means 
of horses. The original intention was to temporarily 
operate the electric cars over the cable system, and they 
were fitted with cable grippers and plough-lifting devices, 
but it was found that the cable was not strong enough to 
draw the heavy electric cars, and it became necessary to 
transfer the passengers from the electric to the cable cars, 
and vice versá, As this very mixed system was very incon- 
venient and expensive, it was arranged to reconstruct 
and electrify the cable portion on the conduit system. The 
cable had to be stopped during reconstruetion, and the 
question of operating the cars by horse traction was dis- 
cussed, but as four horses would have been necessary to 
draw each car, it was decided, after very careful considera- 
tion, to stop the tramways altogether during réconstruction, 
but to allow the ordinary vehicular traffic to use one-half 
of the road, as the thoroughfare was a very important one. 
The work was carried out in this manner, and not only 
was a very heavy loss on the disorganised working pre- 
vented, but it was possible to open the first portion of the 
road in 6} weeks, and a second portion in 14 weeks, and 
the remainder in three weeks, or a total of 3} miles of 
double track in 11 weeks from the date on which the cable 
tramways stopped running. The result, from the traffic 
point of view, is that the receipts from this portion of 
the route have been doubled, and the receipts on the portion 
of the road previously reconstructed for electric traction 
have been increased by over 25 per cent., clearly demon- 


strating that a through route not operated by mixed 


systems of traction is what tho travelling public require. 

e cost of operating the above route by hove and cable 
systems was 9:904. per car mile. The cost of operating 
by electricity, horse, and cable was 7:924. per car mile. 
The cost of operating by electricity only is 7d. per car mile, 
including all charges for power supply. We hope that 
when we obtain the necessary power from our permanent 
generating station at Greenwich that the cost of operation 
will be reduced to less than 6d. per car mile. 

Some municipal authorities may think it advisable to 
permanently operate several different systems of traction, 
and under special circumstances this may be the best policy 
to adopt, although as a general rule a uniform system 
is most easily and efficiently worked. Taking London as 
an example, where mixed traction has been somewhat 
freely used and will still be used, although only to a 
limited extent, horse, cable, and electric traction have all 
been in operation at one time, and in one instance already 
mentioned the whole of these systems were for a short 
time in operation on one route. The London Count 
Council has abolished the only cable line which it 8 
and the majority of the horse lines in the south of London 
have been reconstructed and are now worked on the conduit 
system. The remaining lines will very shortly be dealt 
with, and reconstructed either on the conduit or the over- 
head trolley system. If necessary, the Council will not 
hesitate to mix these two systems. The complications 
introduced present no insurmountable difficulties to the 
management, as the method of changing from one system 
to the other is very simple and expeditious, the whole 
operation being carried out in about 15 seconds. The 
conduit plough has simply to be wound up by a winch 
and the trolley arm is released, and the trolley placed on 
the overhead line, the only drawback being that cars have 
to be fitted with both trolley standards and plough 
carriers; in other respects the equipment of the cars is 
identical. In London, in all probability, the conduit system 
will be installed in all crowded thoroughfares and on every 
route which can be profitably operated. I only hope that 
as time goes on we shall be able to materially decrease 
the cost of construction on the conduit system, and also 
reduce the cost of operation, so that practically the whole 
of the London County Council’s tramwaye may be on the 
conduit system. For London, I am convinced that the 
conduit system is the ideal system, and the only one that 
is likely to prove an unmixed blessing. 

The London County Council are now constructing a 
shallow tunnel on the north side of the river between 
Southampton-street and the Victoria-embankment. This 
tunnel will form the main connection between the Council's 
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northern and southern tramways as soon as parliamentary 


owers are obtained for lines over Westminster and 

lackfriars Bridges and along the Vietoria-embankment. 
It will only be possible to work single-decked cars through 
this tunnel, as it is only 13ft. high. It will be necessary, 
so that full advantage may be taken of the tunnel, to run 
through ears from one end of the system to the other. 
To do this the majority of the cars will have ta be of the 
single-deck type with vestibules, which can be either open 
or closed, in which passengers desiring to smoke can be 
accommodated. The double-deck cars will be used for 
short-distance journeys, and on other than through routes. 

Local difficulties with regard to ‘‘ mixed traction” may 
be easily dealt with. Special routes can generally be 
arranged on which each system may be operated, but 
“mixed traction” is a more serious question when 
through running over tramways belonging to outside 
authorities is contemplated, as not only have different 
systems to be dealt with, but the subject of standardisation 
has to be faced. Unhappily, up to the present time there 
has been no uniformity ; the so-called standard gauges are 
not identical. The sections of rails vary greatly, and in 
several instances the dimensions of the cars vary to such 
an extent that, although the rails may be laid to a standard 
gauge, a sufficient clearance cannot be obtained between 
the cars. A great deal is at present being done with a 
view to standardising where possible, but it will be a very 
long time before these standards can be introduced—in 
faet, I very much doubt if the standards will ever be 
uniformly adopted in this country. In numerous instances 
the authorities have decided to continue the development 
of the local tramway system, so that the various parts of 
the undertaking will be interchangeable. This can quite 
readily be understood when it is considered that when the 
majority of the undertakings were started no definite 
standards were recognised, and each pioneer authority 
had to make its owu standards. 

If any members of this association wish to realise to 
what extent traetion ean be mixed I would recommend 
them to visit Paris. A short time ago I saw no less than 
12 systems of traction in operation in Paris in one day. 
The systems were as follows: (1) conduit; (2) overhead 
trolley; (3) accumulator ; (4) steam cars drawn by loco- 
motive; (5) superheated steam cars; (6) gas cars; (7) oil 
cars; (8) horse cars; (9) Diatto surface-contact system ; 
(10) Dolter surface-contact system ; (11) tube railway, third 
rail; (12) electric locomotive drawing ordinary steam rail- 
way trains into passenger station. 

Taking the first 10 on above list as an example of what 
may be done on any tramway undertakiug, the following 
arrangements might be made: The conduit cars could be 
run over the trolley, surface-contact, and accumulator 
systems, but to do this the cars would have to be fitted 
with ploughs, trolley standards, and accumulators. In 
certain cities in Germany the cars are equipped with both 
trolleys and accumulators, as overhead traction is not 
permitted in the most important thoroughfares; but I 
understand that the cost of operation is abnormal, and the 
working is very unsatisfactory. In my opinion it would be 
less expensive to instal the conduit system in the restricted 
area. In Paris the overhead and conduit systems are 
extensively used in conjunction with one another, and the 
results are most satisfactory. I understand that a similar 
mixed system in Bournemouth also works satisfactorily. 
There would be no difficulty in fitting up cars for trolley 
and surface-contact systems, but I am afraid that it would 
be a more complicated matter to equip cars for the conduit 
and surface-contact systems, as the plough and the necessary 
lifting gear takes up all the available space between the 
motors, and the surface-contact skates would have to be 
divided and very short. Horse, steam, gas, oil, and other 
self-contained systems might be operated on any of the 
other systems, but the electrically-equipped cars would be 
useless on the lines operated by these aystems unless the 
routes were electrically equipped throughout. 

Attached hereto will be found a tabulated statement to 
the list of queries which I circulated amongst the members 
of the association with a view to ascertaining what is being 
done with regard to mixed traction" under various con- 
ditions. It will be noted that nearly every local authority 
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has tried to avoid mixed traction.“ It appears that very 
few authorities stopped running the tramways during 
reconstruction. 

In the majority of cases, short lengths of single line 
have been reconstructed, and temporary cross-overs have 
been used to keep the tramways open. Very few instances 
are given where through “mixed traction” is in operation 
on the same route. The answers to some of the questions 
seem to denote that they have not been quite clear. This 
is especially noticeable with regard to Question 10. Under 
this healing, it was simply the items of gauge and 
" olearance" about which information was desired, and not 
about running powers. 


QUESTIONS AND ANSWERS. 


1. Have your tramways been reconstructed for electric traction ? 
34 Oorporations: Yes. | 
12 Oorporations: No. 
5 Corporations: Part of the lines. 
3 Oorporations: Electric traction was the first system. 
1 Corporation: Lines now under construction. 
2, Was the work done by contractors ? 
18 Corporations: Yes. 
14 Oorporations: No. 
14 Oorporations: Partly by corporation and partly by 
contractors. 
3. During reconstruction— 
(а) Did you stop the ordinary vehicular traffic ! 
12 Oorporations: Yes. 
34 Oorporations: No. 
(b) Did you stop running the tramways ? 
15 Corporations Yes. 
24 Oorporations: No. 
3 Oorporations: Only in a few instances, 
(c) Did you close the roads altogether ? 
6 Corporations: Yes, 
54 Oorporations : No. 
1 Corporation : In а few cases, 
1 Oorporation : Only track portion. 
1 Oorporation : Not all; some side roads. 
4, If you continued running the tramways, did you reconstruct one 
track at a time: | 
(a) With temporary cross-overs ! 
25 Corporations: Yes. 
5 Corporations: No. 
7 Corporations: Yes. 
4 Oorporations: No. 
(b) With & temporary track laid at one side of the road ! 
8 Corporations: Yes. 
1 Corporation: Yes, in one case. 
10 Oorporations: No. 
1 Corporation: Yes, for single track. 
5. Have you more than one system of traction in operation regularly 
If so, please give particulars. 
6 Corporations: Yes. 
44 Oorporations: No. 


6. Do you run through cars over more than one system ! 


8 Oorporations: Yes. 
55 Oorporations: No, 
7. If so, how do you operate the cars ? 
1 Corporation: By lifting plough from conduit and ооп- 
necting trolley arm. 
1 Oorporation : The horse cars were fitted with cable grippers. 


8, On a route where more than one system of traction is in operation, 
do passengers change cars at the end of each system 
4 Corporations: Yes, 
6 Corporations : No. 
1 Oorporation: Exceptin one caso. 


9, If so, do you issue through tranefer tickets 
2 Corporations: Yes. 
1 Corporation: Ves, in one case, 
9 Corporations: No. 


10. If outside authorities or companies have running powers over 
your lines, have you experienced any difficulty 
(a) With regard to the gauge of the track ? 
19 Corporations: No difficulty experienced. 
(0) With regard to the clearance between the cars 
19 Corporations : No difficulty experienced. 
1 Oorporation : Difficulty anticipated in one instance. 


'E DON’T KNOW WHERE ’E ARE! 
BY SIMPLEX. 


Alderman Boyd, of the Southwark Borough Oounoil, has dissolved 
into airy nothingness the whole fabric of electrical engineering. 
‘* Properly speaking,” he is reported as saying, there is по such thing 
as an electrical engineer, Any person of ordinary intelligence could 


read up in a month all that an electrical engineer knew. There is 
nothing in it.” | 


Wot cher! Hev yer seen an engineer а knockin' rahnd 
abaht this wye? 

Nice cove—got а dyzed egspresshun on, like a dorg wot’s 
gorn astrye ! 

Used ter be M I.E.E. an' sitch et cetterrar— 

But Mister Boyd says that that's all tommy-rot, so 'e don't 
kuow w'ere 'e aro! | 


Ard lines! Never sees a piper now, except perraps the 
Dily Mile. 
Used ter! Took tbe Electrician in an read it reg lar without 


fyle! | 
Май 'e knows es bin done in, and buys the Evenin' Star; 
For Mister Boyd says that Science is a suck, so 'e don't 
know w'ere 'e are! 


Wot ho! Got the blooming 'ump, 'e 'as; an' mourns а 
stoopid misspent life ! 

Worked so 'orrid 'ard to train hisself, 'e 'ad'nt time ter kiss 
his wife ! 

Nah 'e knows 'is chump is soft—for it on'y tikes an 'arr 

Ter learn the whole of electricity—so 'e don't know wot 
'e аге! 


Oh, lor! Mister Boyd, I reely think yer've bin an' gono an' 
done it nah ! | 

Опе word—an’ all the crard of engineers must find their 
"аба an’ mike their bash !! 

Don'teher think yer impidence a bit pecooliar ? 

An’ w'en yer'e next in the Borough Council room, jest 
remember were yer are 


CLEANLINESS VERSUS INSULATION. 
(Founded on a Recent Incident.) 


This is a tale of blood, 
Ot blood and soap combined, 
That in a watery flood 
The shop wires undermined. 


A butcher’s shop the scene : 
The butcher clove his meat ; 
The shop well washed had been, 
The butcher had wet feet. 


Till, with a sudden yell, 

His steel he flung aside ; . 

He merely gasped “ ОЬ! Heavens,” 
And fied all terrified 


Unto the local Works, 

And told the smiling Chief 
In spasms, fita, and jerks, 
“Your ‘lectric’s on my beef.” 


The Chief ne sent in state, 
With Eversheds and pliers, 
For to investigate 
And mend the faulty wires. 


On mutton, beef, and ham 

Was juice at many a volt; 

Who touched them said Oh! Heavens,’ 
And skittered like a colt. 


And now, with wary touch, 
The mains man roves the stock 
Here slightly, there it's much, 
Here comfort, there a shock ! 


By paths of painful pang 

e traced the errant juice 
O'er fields of flesh and sang 
It made conductive use. 


Until he found the spot 

Where blood and soapy brew, 
With brooms and water hot, 
Those leads had rotted through. 


Moral: Butchers’ shops require special wiring precautions. 
—В. C. Н, J, 
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THE SPEED REGULATION OF THREE-PHASE 
MOTORS BY POLE CHANGING.* 


The gegulation of three-phase railway motors by changing 
the number of poles seems to be increasing in importance 
(vide the new locomotives for the Valtelioa Railway, etc.), 
80 that the following discussion of the subject will be of 
. interest. It will be assumed that the motors are drum- 
wound, and that the speed reduction required is as 2 : 1. In 
order to determine the relative qualities of the various 
possible arrangements, the following points must be con- 
sidered: (a) the field curve, which is better the nearer it 
approaches to a sine curve; (b) the flux, Ф, because of its 
effect on the iron losses in tbe stator yoke ; (c) the maximum 
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air-gap бох density, Bmax., because of its effect on the 
magnetising current, Ja, and on the iron loss in the teeth!; 
(d) the magnetising current, Jy, itself, because, besides 


depending on the maximum flux, it also depends on the: 


ter or less amount of interaction between the separate 
phases ; (е) the leakage, because on it depends the overload 
capacity of the motor. 

n order to avoid considering every possible number of 
slote separately, а uniform smooth-cored winding will be 
assumed in all cases. This assumption is very nearl 
correct with even as fow as three slots per coil side, and is 
in any case much more correct for the ordinary motor than 
the assumption of a single slot for coil side. The voltage 
will, for simplicity, be assumed to have a sine form, as with 
this shape, neglecting hysteresis losses and saturation, the 


мө тїт 
| e^ - SA 
i o. M "n. 
в и" E V 
і c E 
L| f ` 
б, | ` 
E ` 
CC mm. — ай 
Fie. 1р, 


magnetising current is also of sine form, and has the 
relative values of 1, —:5, and — 5 in the three phases at a 
given instant, and of 800, 0, and — 866 at an instant one- 
sixth of a period later. The curves of magnetising current 
(and of ampere-turns) for these two instants are shown full 
and dotted, respectively, in the following curves. Neglect- 
ing saturation, these curves of magnetising current will 
also represent the air-gap induction, and their highest 
ordinate will be the required maximum density (Bmax. for 
the full line, and B’nax. for the dotted line). The area of 
the curves also represents the total flux, Ф and Ф, at the 
two instants. For greater simplicity two groups of winding 
arrangements will be distinguished: (a) those having one 
coil per pair of poles per phase, and (5) those with one coil 
per pole per phase (considering the larger number of poles 
in each case). After changing over to the smaller number 
of poles this will give one or two coils per pole per phase 
. respectively. A further distinction may also be made with 
regard to the way in which the coils are connected together : 


* Abridged translation of an article by J. К. Sumer in the 
Zeitschrift fiir Elektrotechnik, Jane 26, 1904. 


(A) with the same coils in one phase for both numbers of 
poles, or (B) with different coils in one phase for the two 
number of poles. 

Aa.—To this group belongs Dahlander's method 
(Elektrotechnische Zeitschrift, 1897, p. 257), consisting of a 
standard coil or bar three-phase winding, but with narrow 
coils (coil side = one-third of the (smaller) pole-pitch). (See 
Fig. 14.) For forming the smaller number of poles every 
alternate coil in each phase is reversed. The field curves 
for the two numbers of poles are shown in Figs. 1B and 1c 
respectively. The shaded portion in Fig. 1B representa the 
voltage induced in the winding, differing from the field, 
curve only in having parabolic sides to allow for the fact 
that the whole flux is not looped with, the whole of the 
turns Calling the induced voltage 1, the turns per phase 
per magnetic circuit (with the larger number of poles) 1, 
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and the pole-face area (with the larger number of poles) 1, 
the relative results shown by the curves Fig. 1B and 


Fig. 1С are: 
No. of poles, Bmax. Ф. Bmax. ф, Ju. 
Ep xu 1898 1'05 .... 1:566 .... 104 '9 
D 2020506 1 95 +. 0006 1:26 [E EI 1:42 [ERR 1:42 9 v9 ое 41 


The leakage and overload capacity have still to be dealt 
with. In this case, and in most of the other cases to be 
considered, the changing of the poles has little, if any, effect 
on the leakage, consequently the short-circuit current will 
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remain the same for both numbers of poles so long as the 
voltage is unchanged. The circle diagrams for the two 
cases will, therefore, be as in Fig. 1p, the maximum 
ordinate which is proportional to the maximum power 
obtainable being almost the same as both the speeds. In 
other words, the motor can develop about double the torque 
at the lower speed, and is, therefore, comparable with a 
direct-current series motor. It is, of course, possible to 
increase the torque at the higher speed by coupling the 
voils in parallel instead of in series, but this involves 
increasing the iron sections. 

The saddle-shaped top of the field curve (Fig. 1C) can be 
improved by employing broader coils (coil side - 3 of the 
(smaller) pole-pitch), as shown in Fig. 24. Such а winding 
would have to be carried out similarly to а direct-current 
winding or bar winding, coils of different phases being 
partially superposed in the same slota. e resulting 
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curve shapes are shown in Figs, 2B and 2c, and the other 
partioulars in the following table : 


No. of poles, Bmax. $. B'max. Ф’. Ји. 
СУТ 8. ане Й i 208 ] - 12 
P avis 1:125 .... 1°86 .... 117 .... 1:49 .... 45 


The saddle-shaped top of the field curve сап also be 
avoided by spreading the coils out more, во that the coil- 
pitch is, say, 5 of the (smaller) pole-pitch. With narrow 
coil sides (1 of the pole-pitch) this would result in only 
half the space being utilised, but with broad coil sides (3 of 
the pole-pitch) the results shown in Fig. 3 would be 
obtained. | 

Ав the coil-pitch is increased beyond the smaller pole- 
piteh and approaches the larger pole-pitch, the results 
obtained naturally become less ‘satisfactory for the low 
speed, but better for the high-speed connections. This is 
made evident by the unsymmetrical nature of the field curve 
and by the unsatisfactory results shown in the following 
table for this caso : 


No. of poles. Bmax.* Ф, B'max.* . Ju.“ 
2p . 3 C 185 ш. ZO 13 чы 1:5 
O эй ji Ne L cm 11  124L ...... 8 


* Тһе total area of the positive and negative flux waves have 
naturally to be alike, and the zero line has been drawn to suit this. 

е Bmax. column contains the actual top value from the curve, as 
that decides the teeth losses, but the magnetising current, Ju, has 
been calculated for the average between the pointed flux curve and the 
f'st-topped flux curve. 


Group Ab.—This group contains windings with one coil 
per pole per phase, and with the same coils forming one 
phase with either number of poles. The author discusses 
the various possible arrangements, and shows that in every 
case better results are obtainable with the corresponding 
Group AA arrangement, 


Group Ba.—This group refers to motors in which different 
coils form a given phase with the two numbers of poles, 
and in which there is only one coil per phase per pair of 
poles. This group also, on investigation, proves to be less 
satisfactory, both as regards uniformity of field and as 
regards the flux and magnetising current values, than the 
corresponding arrangements of Group AA. 

Group Bb.—To this group belong windings having one 
coil per pole per phase, coupled up with different coils in a 
given phase for the two number of poles. The group has 
the serious disadvantage of requiring a large number of 
change-over leads and terminals, so that although one or 
two of the arrangements show slight improvements in flux 
density and magnetising currents as compared with 
Group АА, these improvements are not sufficient to justify 
the increased complications. 


THE RELATION OF THE HYPOTHESIS OF COM- 
PRESSIBLE ATOMS TO ELECTRO-CHEMISTRY.* 
BY PROF. T. W. RICHARDS. 


Theoretical electro-chemistry may be divided into two 
closely related sections—that which treats of the phenomena 
at the electrode, and that which treats of the phenomena 
in the unchanged electrolyte. The former of these sections 
is the more important practically, and is likewise a more 
certain domain theoretically. | 

In the first place, then, one may ask: How would a 
compressible atom behave on leaving an electrode and 
going into solution as an ion? It would then be attacked 
by an entirely new set of affinities, being in its new position 
surrounded by molecules of the solvent, instead of by atoms 
similar to itself, and those new affinities exerting new 
intensity of pressure would be expected to change its 
volume. Moreover, the solvent being itself in part exposed 
to new internal pressures would also change in volume. 
As a matter of fact, a marked change of volume is always 
observed when a positive and negative element go into 
solution in the ionised condition. For example, a litre of a 
normal solution of potassic chloride occupies 43 millilitres 
less space than the solid potassium, liquid chlorine, and 
water, from which it may be made; the change of volume 


* Abstract of paper presented before Section C of the International 
Electrical Congress of St. Louis. 
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in the common salt is 51 millilitres, and that in the case of 
lithic chloride 17 millilitres. Potassic bromide in the same 
way gives a contraction of 33 millilitres. Among these similar 
compounds and in many other cases it usually ap that 
the greater the electrical potential afforded by the.double 
ionisation the greater the change of volume; also, the 
greater the compressibility of the elements concerned the 
greater the change in volume. It is worth while also to 
call attention to the fact that these changes of volume on 
ionisation seem to be approximately parallel with the 
changes of volume on forming the corresponding 
bydroxides; just as the heate of ionisation are approxi- 
mately parallel with the heats of formation of the 
hydroxides. This parallelism may indicate that the 
effective agency causing ionisation or galvanic solution of 
a metal is the attraction of the metal for the oxygen or 
the hydrogen of water—most probably the oxygen. 

Although these regularities are fairly prominent on com- 
paring the properties of similar elements in a natural group, 
exceptions are not hard to find on comparing very dissimilar 
substances. Reason for these irregularities may partly be 
found in the extremely complex mathematical relations 
which must obtain if the atom is really compressible ; but, 
probably, at least, a part of the exceptions may be traced 
to the expected simultaneous contraction of the solvent 
already predicted. That the solvent really often contracts 
is manifest from the fact that in some cases (notably the 
byaroxides of lithium, sodium, and barium, and the sulphates 
of zine, cobalt, nickel, and magnesium) the solution occupies 
less space than the water alone from which it is made. In 
this connection it ia worth while to call attention to the 
well-known fact that during the formation of 18 grm. of 
water from its ions in the neutralisation of a strong acid 
by а strong base, an increase of volume of 20 millilitres 
occurs, an increase greater than the volume of the water 
formed. | 

Although by no means all possible cases can now be 
studied, because of lack of data, there is good reason to 
believe that in all cases both the solvent and the dissolved 
substances change in volume under the readjustment of 
internal pressures of ionisation, and the resultant effect is 
so complicated that it is impossible at present, except in 
the most exaggerated cases, to determine the mode of the 
distribution of the change. Nevertheless, since changes of 
volume actually occur on ionisation, and since in the more 
marked cases this volume-change seems to correspond 
roughly to the known compressibilities of the substances 
and to the free-energy change during the reaction, the 
theory of compressible atoms is supported. At least, even 
supposing that the explanation herein given is rejected, the 
theory is here able to call attention to an interesting series 
of facts concerning volume-change, which must receive an 
explanation betore a complete interpretation of the nature 
of a dissolved electrolyte is obtained. 

Another less direct relation of the theory of compressible 
atoms to electro-chemistry is to be found in the effect of 
change of volume of reacting systems upon their specific 
heats. Thomsen pointed out long ago that a contraction 
in a reaction between aqueous solutions is usually accom- 
panied by a loss of heat capacity of the reacting system ; 
and it is possible to cite. many other cases in which this is 
true. Probably, however, the cause of this loss is not so 
much the decrease in volume as the irregular stress caused 
by the simultaneous presence of very different affinities. 
In terms of the hypothesis of compressible atoms, atomic 
distortion seems to cause a diminution of heat capacity. 
As a kinetic conception this interpretation is plausible. 

The relation of this change of heat capacity to electro; 
chemistry is very important. Recent study has made it 
appear highly possible that a change in heat capacity 
during а reaction is the chief, if not the only, reason why 
the total energy change (or the heat of the reaction) is not 
equal to the electrical work which the reaction performs in 
a galvanic cell. In colloquial language, the heat energy 
which is displaced or forced out by a diminution of heat 
capacity does not seem to be able to perform work. If this 
be true, change of heat capacity is responsible for the 
* bound energy ” of a galvanic cell, and therefore, acco 
to Helmholtz's equation, for its change of potential wit 
the temperature. If, further, the preceding conclusion, 


— — 
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based upon the theory of compressible atoms, be also | atoms must be much compressed on one side by their firm 
accepted, the fundamental cause of this temperature | union to form the diatomic molecules, and only slightly 


coefficient of the E.M.F. is referred back to atomic 
compression and distortion, which diminish the possibility 
of heat vibration in the compressible atom. 

One essential condition of ionisation has not yet been 
dwelt upon—namely, the relation of ionisation to the quan- 
tity dimension of electricity. Recent investigation has 
shown that Faraday’s law is not merely an approximation, 
but is rather one of the most exact of the laws of Nature. 
If the atomic theory be accepted, one must therefore admit 
that each similar atom, on ionising into a liquid, receives or 
releases exactly the same charge, which is a precise simple 
multiple of a given unit. hat, now, does this unit of 
change signify? In other words, what are the essential 
attributes of electrical quantity, and what explanation for 
this exact and fundamental law can be found in the theory 
of compressible atoms 


To the electro-chemist who has nothing to do with elec- 


trical capacity, the quantity dimension of electricity is 
important merely as a number. He recognises it only 
because it is proportional to equivalent weight of deposited 
metal, or to equivalent volume of evolved Still more 
simply it may be said to represent to him nothing but the 
number of atomie contacts which are made or broken in 


a given reaction. Therefore, the electro-chemiat attempting 
to discover the relation of the compressible atom to galvanic 
deposition naturally first seeks to imagine what would 
happen to a compressible atom on making or breaking a 


firmly united atomic contact with another atom. 


Evidently for each union with other atoms a given atom 


would give and suffer а shock of impact or combination. 


The exact effect of this shock upon the atom itself cannot 


be determined, but if the atom is compressible throughout, 


many forms of vibration or temporary rhythmical distortion 
might be possible because of the shock. One of the most 


probable forms is perhaps a vortex motion ; and it will be 


seen that this form lends itself best to further interpreta- 


tion. If the atom were perfectly elastic, such a vortex 
would continue to exist indefinitely when once formed. 
Let us imagine, then, that each collision of atomic combina- 


tion starts or transfers a vortex or some other form of self- 


perpetuating shock. Then the deposition of a given 
number of chemical equivalents will result in the transfer 
of a given number of shocks, or a given quantity of elec. 


tricity ; and Faraday's law is explained. In short, in order 
to conceive logically of this law, one need not ascribe 
weight or mass to the electron—permanent vortex will 


represent the needed unit as well as à ponderable particle. 
But only a compressible atom could hold or carry such an 
infinitesimal vortex, hence this hypothesis is dependent 
upon the hypothesis of compressible atoms. 

This easy explanation of Faraday’s law without a 
material conception of electricity leads one to enquire 
whether or not other relations of electricity might not 
likewise be satisfied by a vortical conception of the unit 
of electrical quantity. A complete study of the details 
of this possible explanation would be out of place, but a 
few of the electrical properties of substance may be men- 
tioned in this connection. For example, the electrical 
conductivity of solids is in many cases what it would be 
expected to be if their atoms were compressible. Atomic 
distortion would be expected to interfere with the ready 
transference of the vortices. The simpler the crystalline 
form the less distorted would be the individual atoms, and 
the more easily would the vortices be received and trans- 
mitted from one atom to another. On the other hand, 
with irregular atoms permanently distorted by chemical 
affinity, the uneven structure would receive and transmit 
the vortices less easily, and the potential energy of the 
mutual repulsion would be converted into heat. As a 
matter of fact, the two best electrical conductors 
among metals, silver and copper, crystallise in the 
regular system, and the poorest solid conductors among 
pure metals, bismuth, antimony, and arsenic, are of 
less symmetrical crystalline structure. The non-metals, 
which are all poor conductors, are still more noticeably 
complex in symmetry, and such non-conducting substances 
as bromide and iodine must be very much distorted in 
atomic shape if their atoms are compressible, because these 


compressed on the other sides by their feeble cohesion, 
indicated by great volatility. The relatively slight con- 
ductivity of alloys and compoundg points in the same 
direction, for heterogeneity of atomic structure would 
imply irregular internal pressure, great atomic distortion, 
and hence poor conductivity. The considerable effect on 
conductivity of even slight impurity in a metal, and the 
extremely low conductivity of substances like glass and 
cellulose, are well known, and accord with this interpre- 
tation. 

Again, it is easy to see how increased thermal energy, 
which, if atoms are compressible, must be supposed to exist 
as a simpler oscillation of a portion of the atomic centres, 
would interfere with the reception and transmission of this 
new vortex motion, and hence to see why the conductivity 
of solids should decrease on raising the temperature. More- 
over, one would expect the slightly-distortod atoms, easily 
receiving the electrical vortex, should usually likewise 
transmit more rapidly the simpler oscillations of heat 
energy, which is a fact. In applying the vortex idea to 
the statical and magnetic manifestations of electricity, one 
must imagine the vortex to cause stress in the surrounding 
wave-bearing medium, giving rise to the repuision of similar 
vortices. Such a stress must be imagined whatever con- 
ception one forms of the electron, and is at least as easily 
conceivable from a vortex as from a small particle of 
matter. 

The explanation of the brilliant experimenta of J. J. 
Thomson and his pupils on the basis of the vortical elec- 
tron is possible, if one admits, as Thomson is quite willing 
to do, the existence of electrical inertia independent of 
gravitational effect. In this case the cathode ray is to be 
considered as a collection of disembodied vortices, which 
may only be driven through the wave-bearing medium 
under the stress of great difference of potential. Another 
alternative must be adopted if one doubts the somewhat 
complicated evidence concerning the relative masses of the. 
cathode corpuscle and the atom, and believes the two to be 
identical. In this case it is necessary to imagine that a 
single atom can receive many vortices under the peculiar 
circumstances attending the cathode discharge — i. e, that it 
is polyatomic. 

Other possible relations of the hypothesis of compressible 
atoms to electro-chemistry, and to the new and surprising 
facts of radioactivity, might be pointed out, but these 
examples will serve the present purpose. The object of 
this paper has been to show that the hypothesis is a 
suggestive one, because it views well-known phenomena 
from a new standpoint, and therefore may excite the 
imagination into devising new methods of experimental 
attack. The discovery of the probable relation of the 
change of heat capacity on the temperature coefficient 
of a galvanic cell is among the new relations to which this 
пуро has already led. 

e long-continued illusion of phlogiston, supported by 
eminent minds not much over a century ago, is enough to 
show the danger of a one-sided scientific consciousness, and 
the familiar conception of inflexible atoms may also to a 
less degree lead the literal mind into an intellectual rut. 
Of course, no claim is made that the hypothesis of com- 
pressible atoms represents truly the actual fact; indeed, 
atoms in any shape are an imaginary conception, which 
may have no counterpart in reality. Even if the thinker 
progresses no farther than to admit that, provided atoms 
exist, they may be elastic and compressible, he has broadened 
the train of his thought and enlarged the realm of his 
imagination. 

It has been claimed by a few that any hypothesis is 
harmful, but some of the most brilliant of scientific workers 
have used them as a continual inspiration. Faraday, one 
of the greatest of pioneere, dreamed thousands of such 
scientific day-dreams. To him these were nothing but a 
benefit ; for although led on by visions he knew well the 
difference between substance and shadow. He never con- 
founded hypothesis with fact ; and when new facts over- 
threw a favourite imagination, he would discard the latter 
gladly, rejoicing that it had led him to the discovery of 
new truth, 
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TRADE NOTICES AND NOVELTIES. 


A Useful Attachment for Cable-Drawing. 
A novel manner of drawing cables at Sheffield is brought to 
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back to its horizontal position against the tension of the spiral 
spring. To ensure continuity during the fraction of a second 
occupied by this action, the clock movement is driven by a 
second small spring, which is put under tension by the move- 
ment of the armature itself. The contact is made as shown in 
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our notice by Mr. Rowland Hibbins, of the Corporation electric 
supply department. The photograph depicts a feeder cable 
being drawn with a Felten and Guilleaume cable grip attached 
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the detail sketch. One terminal, E, consists of a metal segment 
which is carried on a plate, F, secured to the armature. The 
other terminal, D, consists of a pin which is secured to a swing- 
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Eularged Views of Iwo Types of the Cable Grips. 


to a powerful traction engine. Most engineers will at once 
appreciate the enormous strain upon the grip, which holds on 
with such tenacity that either the rope or the cable will have to 
give way before a failure in drawing can ocour, as, on account 
of the construction of the grip, the greater the pull the 
more securely it holds. The great feature of the grip is that 
no hand, mechanical, or soldered connection is made with the 
cable, but it is gripped uniformly by the pliable sheath, which, 
when expanded, automatically looks itself. Mr. Hibbins hopes, 
by giving publicity to the great utility of the grip, that other 
engineers to corporations and supply companies may share with 
him in the benefit he has derived from its use, and although he 
has put the grips to the severest strains, they have given every 
satisfaction, and come out of the ordeal with great credit to the 
manufacturers. We may add that the grips can be obtained 
from Mesers. W. F. Dennis and Co., 49, Queen Victoria- 


street, E.C. 
Self-Winding Clocks. 

The Self-Winding Clock Syndicate, of 27, Audrey House, 
Ely-place, E. C., have designed a pretty device for the electric 
winding of a clock from two dry cells. The idea is not new, 
bat the details are interesting. The electrical movement is 
illustrated in Fig. 1. The self-winding is actuated by an electrio 
magnet, between which an armature is pivoted so that it can 
swing. To this a pawl is attached, which engages a ratchet 
wheel connected with the gear train of the clock, and a spiral 
spring attached to the armature draws it slowly out of line 
with the magnet poles, and thus drives the clock. The elec- 
trical contact is made about once every seven or elght minutes, 
end as the current energises the magnet the armature is drawn 


ing arm, A. Fastened to this arm, but insulated therefrom, is 
а flat spring, provided at its free end with л head or cam, B, 
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adopted to engage а pin, C, on the plate, F. The ends of 
the cam, B, are bevelled, as illustrated, so that when the 
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armature moves away from the poles, the cam will ride over 
the pin, C, lifting the contact pin, D, out of engagement with 
the segment, E. When the pin C passes the inner end of the 
cam, the pin D will drop on to the segment, B, completing the 
circuit through the magnet coils, and causing the armature to 
swing back, and the cam then riding under the pin C will 
press the terminal D down against the segment, E, ensuring а 
perfect contact. Both the contact surfaces are of platinum. 
One of these clocks has been tested at the Charlottenburg 
Institution, and from the report received we gather that about 
0:017 of ап ampere-second is used at each contact. The two 
dry batterles provided can easily supply this for a long time. 
After 15 months’ trial the voltage of each of the two celis used 
bad fallen from 1:51 volts to 1:41 volte. This resulted in a 
decrease in the movement of the armature at each contaot, and 
а consequent decrease in the period between successive wind- 
ings. The period in question fell from six minutes on Nov. 13, 
1902, to 4 minutes 48 seconds on March 16, 1905. 


р . Catalogues, ete. 

E.ectric HEATING Apparatus. Isenthal and Co., 85, 
Mortimer-street, Cavendish-square, W.—Section 1 contains 
appliances for domestic purposes and use in private house», 
nurseries, hotels, and clubs fcr heating and cooking. Section 2 
is perhaps the most interesting as it describes appliances for 
technical purposes in factories and laboratories. Among these 
we note electrically-heated soldering bits, glue-pots, melting- 
pots, hot-plates, cauldrons, warm-water reservoirs, and large 
immersion heaters. Іа each case particulars are given as to 
dimensions, capacity, consumption, weight, and price. 

HAuLNG Рглхт. Lahmeyer Electrical Company, Limited, 
Bank- buildings, 109-111, New Oxford-street.— We have received 
an illustrated pamphlet describing electric plant designed to lifo 
at a speed of 8m. per second 105 tons of coal out of a shaft 
400[t. deep. It was laid down by the Frankfort house of the 
above company at the Ligny-les-Aire coal mine. 

ALTERNATING REVERSE-CURRENT TIME-LIIr RELAY. 
Ferranti Limited, electrical engineers, Hollinwood, Lanca- 
shire.—Catalogues Nos. 9 and 10, for automatic switches, 
moving-coil instruments, edgwise type, for continuous currents. 

E. V.“ ENcLose» Arc Lamp. Union Electric Company, 
Limited, 151, Queen Viotoria-street, E.C.—We are informed 
that this lamp burns for 100 hours with lft. of carbon. It 
is a successor of the firm's old D.V. pattern aro lamp, that has 
been largely used both for public and private illumination 
throughout the country. The improvements consist chiefly in 
the diminution of the size without decreasing the burning hours, 
and other improvements, such as making the fit of the globe 
easier, while the price of the lamp is considerably less. The 
company report numerous sales of these lamps, and they supply 
also lamps 5jin. longer than those shown in the list—viz., 2ft. 
ogin.—which will burn for 200 to 250 hours with 18in. of 
carbon, and a range of lamps with single enclosure and orna- 
mental design, with about 70 to 75 hours’ burning. 

FD Raeostats, Motor-Startinc Raeostats. British 
Thomson-Houston Company, Limited.—Pamphlets Nos. 173 
and 174, the former auperseding June 9, 1902, and the latter 
No. 126, Sept. 6, 1902. 


PERSONAL. 


The Hereford Oorporation have appointed Mr. Walter О. Kerr elec- 
trical engineer at a salary of £400 per year. 

The Halifax Guardian says Mr. W. M. Rogerson, electrical engi- 
neer to the Halifax Corporation, having been offered a similar position 
under the South Metropolitan Electric Supply Oompany at a salary of 
£700 per annum, a proposal to retain his services in Halifax was 
brought before the Town Council, The following resolution was carried 
nem. con.:: That the salary of Mr. W. M. Rogerson, electrical engi- 
neer, be advanced from £400 to £500 per annum on Jan. 1 next, with 
further advances of £50 per annum on Jan. 1, 1906, and Jan. 1, 1907, 
subject to Mr. Rogerson entering into an agreement to remain in the 
service of the Oorporation for a period of three years from Jan. 1 
next." We understand Mr. TES eben will accept the offer. 

Mr. Lewis Slattery, of Blackpool, has been appointed tramways 
manager of the Oldham Corporation, at а commencing salary of £300 


per annum. 
We refer elsewhere to Mr. John Young’s new appointment. 


APPOINTMENTS VACANT. 


Station Engineer, Woolwich, Oct, 7. See advertisement. 

Switchboard Attendant, Stockton-on-Tees. See advertisement, 
Also Ecoles, 24e. per week, Осі. 12. 

Meter Fixer and Inspector, wages 508. per week, 56 hours. See 
advertisement. 

Draughtsman used to transformer design. See advertisement. 

Junior Tester for calibrating electrical instruments and general 
factory testing. See advertisement. 

Shift Engineer, Hornsey, £2 per week, Oct. 15. 

Resident and Tramway Engineer, I Pontypridd, £300 per 


annum, Oct. 12, · 
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LEGAL INTELLIGENCE. 


TRAMWAY AMALGAMATION. 


In the Vacation Court on Wednesday, Mr. Justice Warrington 
heard an application by the City of Buenos Ayres Tramways Company, : 
Limited, and its liquidators, to sanction а scheme of arrangement with 
the Anglo-Argentine Tramways Oompany, under the Joint - Stock 
Companies Arrangement Act, 1870. 

His Lordship having asked how the new debentures were to be 
secured, Counsel stated that after the sale to the Anglo-Argentine 
Tramways Company had been carried out the petitioning company 
would hand over to the new company, to be formed under the scheme, 
certain property which included an annual payment by the Anglo- 
Argentine Company. 

His Lordship said he wanted to see that the debenture-holders 


would get some substantial security in place of the present debentures. 


Counsel said the debentares would be secured by a floating charge 
on the whole undertaking of the Anglo-Argentine Oompany. The com- 
ies owned rival systems of tramways, and the present arrangement 


was to enable the Buenos Ayres Company's lines to be electrified, when 


the two systems would be worked together. 
His Lordship sanctioned the scheme, subject to certain formalities 
being carried out. 


TRAMWAY CONSTRUCTION. 


At the Chesterfield County Police Oourf on Saturday, four 
summonses against employés of the contractors for laying the Ohester- 
field tramways—the British Insulated and Helsby Cable Comp iny— 
were heard. The proceedings were taken by the Newbold Urban 
District Council who were represented by Mr. W. E. Clegg, of 
Sheffield, the ground of complaint being that the contractors had 
diverted the traffic from Sheffield-road up some other streets without 
the necessary authority. It was pointed out that in accordance with 
the Aot consent in writiog of a neighbouring authority affected had to 
be obtained before auy road could be stopped, and in the case in 
question that consent was not obtained. 

Mr. T. E. Ellison (Sheffield) urged on behalf of the defendants that 
the Oouncil’s surveyor had a^quiesced in the diversion of the traffic, 
and led the defendánts to believe that it was not neoessary for the 
formal written consent to be obtained. 

The Chairman of the Benoh said that it was a pity two such 
important bodies could not settle their differences without coming into 


court. 
Three of the summonses were dismissed, a fine of 10s. being imposed 
upon the excavation foreman for putting a pole across the roadway. 


COMPANIES’ MEETINGS AND REPORTS 


 WILLANS AND ROBINSON. 


The ordinary general meeting was held on Wednesday at the 
Oannon-street Hotel, Mr. Mark Robinson (the chairman) presiding. 
The report appeared in our issue of last week. 

The commenting upon the industrial depression, 
observed that there had been times nearly as bad before, and the Oom- 
pany had passed through them unscathed ; but then their speciality 

ad a more distinct lead than it was possible to command now. The 
8 had no longer a monopoly of high-speed engine work, and 
they had also suffered from trouble which had lost them in a measure 
the трон of some of their best and oldest friends, who at one time 
would have a Willans engine or nothing. The directors, aided by the 
action of the shareholders in adding Mr. Peache to the Board, were 
giving this matter their earnest attention. In his skill in design and 
mastery of works management his colleaguessaw much hope for the future 
of the Oompany. On two points discussed at the last meeting he could 
reassure them. There was much criticism because trade debtors on 
Dec. 31 last stood for £186,000 owing, although nearly two-thirds of 
the amount had not been invoiced for more than a few weeks, This 
time the debtors stood at only £155,000, and he regretted they 
had not the right to claim more from such sound people as 
these had always proved to be. The other point referred to certain 
shares in other companies, taken in part payment for work under 
contract. They had now sold а large 8 of these shares 
at exactly the price at which they been valued in the 
accounts, The Board had gone in heartily for all possible 
reductions and economies. Specific economies had been effected in 
standing charges, mainly in reduction of staff, at the rate of more 
than £10,000 per annum, irrespective of a reduction to a larger 
amount in the labour bill at Queen’s Ferry, and of a further reduction 
in the staff when certain agreements for services now in force should 
run out. On the other side they were striving to add more remunera- 
tive branches to the business, and they had the strongest belief that 
after a time these combined efforts would bring back to the Rugby 
business much, if not all, of its old prosperity. Such new business, 
however, could bear no profit for some time, and must for the present 
be а source of actual loss. If the stress of bad times conld play such 
havoc with an old and hitherto profitable business, such as that at 
Rugby, it was easy to realise how disastrous it had been to the new 
business started at Queen’s Ferry. More than a year was lost in 
experiments and failures in producing an essential part of the new ap 
of boiler, although in the end they had completely succeeded. e 
manufacturing difficulties were now over, but the heavy loss in 
keeping the works open during the long unproduotive period had 
crippled their resources, and they could not put down the extra capital 
to properly complete the plant or carry on the works upon other {һап 
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a scale just large enough to entitle them to rank as a going concern. 
The directors were using every endeavour to dispose of the Queen's 
Ferry works, and negotiations were in progress to that end. The 
financial position of the MARY was more satisfactory than at the 
date of the last meeting, and they hoped to get free working ospital to 
strengthen them in several directions. The chairman concluded by 
moving the adoption of the report. 

Mr. F W. Clarke (a shareholder) seconded the resolution. 

Мг J. C. Peache (director) believed that they must look in the 
future, as in the past, to the Willans engine as the mainstay of the 
business. He read a letter from a consulting engineer who testified to 
the capacity for continuous running and the high economy shown 
under exacting conditions by a Willans plant installed on his advice. 
They were also makiog gu. engines, which they had comp'eted to the 
satisfaction to the customers, and had at present on hand orders for 
steam-tarbines amounting to 80.000 kw. They had also concluded a 
contract for the manufacture of Diesel oil-engines. The shareholders 
would, no doubt, ask when & profit was likely to be earned ; but he 
oould not suggest an early date, many orders being taken at the low 
prices ruling. 

Two or three shareholders criticised the Queen's Ferry venture as a 
rash speculation. 

The Chairman, in replying, said that the Queen'g Ferry works had 
been undertaken so that the company might make their own boilers, 
and but for the initial manufactaring difficulties, which had now been 
surmounted, he did not think there would be much cause to regret the 
step. Не added that of late years the conditions of the trade had 
changed greatly, owing to the advent of the great electrical companies, 
which were able to undertake contracts az a whole. 

It may be added that Mr. Mark Robinson and Sir Gilbert East have 
accepted, pro rata, reductions in their remuneration, so as to provide 
for the salaries of the additional directors, and Mr. Arthur Lazenby, 
who takes an active part in the mansgement of the business, expressed 
his willingness to do the вате, but the shareholders fully approved the 
view of his fellow directors that his remuneration should remain as at 
present. 

The report was adopted nem. con. 


FERRANTI LIMITED. 


A meeting of the unsecured creditors of Messrs. Ferranti, Limited, 
was held last wcek at Winchester House. н 

Mr. John Macdonald Menderson presided, and explained that the 
meetiog had been called by order of the court, in order to obtain the 
consent of the unsecured creditors to a scheme of arrangement for the 
reconstruction of the Company, particulars of which were given in 
our issue of the 23rd ult. Some discussion took place with reference to 
clause 7 of the scheme, as to whether the word ‘‘ cumulative” should 
remain in or not. Eventually a resolution approving of the scheme was 
carried unanimously. 

A meeting of the preference shareholders was afterwards held, at 
which an amendment was moved and seconded that the word cumu- 
lative” in clause 7, paragraph 2, be deleted, and the dividend to 
preference shareholders be non-cumulative. 

Subsequently there was considerable diecussion among the holders 
of first mortgage debenture stock with regard to the protection of their 
security in the event of the second debentures becoming enforceable. 
Ultimately, on the assurance of the chairman that the solicitors would 
see that the first debenture holders were fully protected, the scheme 
was unanimously approved. 


ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS. 


The sixth general meeting of the Electric Railway and Tramwa 
Oarriage Works, Limited, was held last week at the works, Strand- 
road, Preston, Mr. G. Richardson, chairman of directors, presiding. 

The Chairman, in an explanation of the reduced dividend, said the 
trade of the country had certainly not been so prosperous as heretofore 
and especially in connection with this class of business. There 
also been serious competition, but two of their most serious competitors 
had gone into liquidation, and the works had been sold, and con- 


sequently they were now out of the running, and they must look. 


forward to getting better prices. He did not like to prophesy, but the 
direstors thought they would not have an unsatisfactory balance-sheet 
to pretent to them next year. Oae of the awkward things in connec- 
tion with the business was the position teken up by the Federation of 
Eogineers, which was, of course, the trade unions. They were now 
working with great z al to do away with overtime, and alto to do away 
with boouses for prompt and quick delivery. This latter practically 
meant that a bad workman must be in a ition to earn the same 
money asa good one, and this was one of the points which would 
have to ba fought later, particularly in all businesses connected with 
engineering. 
he report was adopted. 

Meesrs John Kerr, M.P., and Б. B. Barningham, Manchester, the 

two retiring directors, were unanimously re-elected. 


TRAMWAYS AND GENERAL WORKS. 


The report of the Tramways and General Works Company, Limited, 
for this year ended June 30 last, to be submitted at the meeting on the 
5га prox., states that the directors have delayed calling the shareholders 
together in order to be able to announce the completion of the negotia- 
tions referrci to below as to the Calais Tramways Company. The delay 
is of less importance, as the directors, having the money available for 
dividend in hind, were able to pay the same as an interim dividend 
in April last. The accounts show a profit for the year of £1,361. 
Adding to this £548 brought in from the previous year, and 


deducting £1,500, which the directors distributed as dividend in · 
April last, there remains £409 to carry forward. The profits of 
the Calais Tramways Compeny for 1905 show an improvement on 1902, 
and an increased dividend was distributed by that oompeny in January. 
The dividend for the past half-year has not yet been declared. The 
directors of the Oalais Company have for some time past been in treaty 
for the sale of the undertaking to a Belgian company, and the resulting 
contracts will be submitted to the Oalais shareholders for approval on 
Oct. 3. The directors of this company, having had an opportunity of 
considering the agreements, will give them their support, as they con- 
sider them to be advantageous to the shareholders. The Lombardy 
Road Railways Oompany, as in 1902, have paid a dividend of 5 per 
cent. on their preference shares out of the profits of 1903. There still 
remains a sum of £121. 10a. due to 23 shareholders, who have not yet 
produced the necessary documents to enable the 68. per share to be 
repaid on their holdings. 


NEW COMPANIES REGISTERED. 


London Electrical Syndicate, Limited. — Capital, £10,000. 
Objects: to adopt an agreement with the London Electrical Syndicate 
Limited (in liquidation), and G. Pearson, the liquidator thereof, an 
to carry on the business of electricians, mechanical engineers, etc. 


Liens Registered. 


C. C. Braithwaite and Co, Limited (Engineers, London).— 
£500 debentures, created Aug. 31, and dated Sept. 22, 1904, charged 
on the company's undertaking and property, present and future, 
including uncalled capital, have been registered. No trustees. 

Northampton Electrie Light and Power Company, Limited 
(28,640). —Iusue on Aug. 25 of £100 debentures, part of series created 
June 3, 1896, securing not more than two-thirds of the subscribed 
share capital for the time being charged on the company’e underta 
and property, present and future, including uncalled capital. No 
trustees. Previously issued of same series, 233, 100. 

Bowen's Electric and Meter Boats, Limited, London, W.C.— 
Lien registered Sept. 16, for £4,000 5 per cent. debentures. No 
trustees. Charged on the undertaking and all the property, present 
and future, including the uncalled capital. 

Burnand Transformer Company, Limited, Manchester. —Lien 
registered Sept. 21, for £1,000 debentures. No trustees. Charged on 
the undertaking and all the property, present and fature, ineluding the 
uncalled oapital for the time being. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Barrow-in-Furness. —The Corporation invite tenders for arc lamps 
and accessories. Tenders by 18th inst. 

Melbourne.—The Federal Postmaster-General requires tenders for 
6,000 yards of telegraph cable. Tenders by Nov. 15. 

Crejour (Roumania).—The Municipality require tenders for con- 
struction and working of tramways for 50 years by Nov. 7. 

Middleton.—The Corporation invite tenders for dust destructor, 
boilers, etc., at the electricity station. Tenders by 25th inst. 

Pretoria.—The Oommanding Royal Engineer at Army Head 
quarters, Pretoria, is calling for tenders for the electric lighting of 
cantonments. 

Ipswioh.— The Corporation invite tenders for the supply of con- 
tinuous-current meters for the ensuing 12 months. Tenders by 24th 
inst. See advertisement. 

Blackheath.—The County Council require tenders for electric 
wiring and fittings, etc., at the rwnger' house. Tenders by 
Oct. 14. See advertisement, 


Mexioo.—The Federal District Railway Company of Mexico require 
tenders for the electrification of six tramway lines in the town. Appli- 
cations are to be made direct. 

Wandsworth.—The Borough Oouncil require tenders for electric 
lighting and ventilation of Council House. Tenders by Oct. 18. Full 
particulars in advertisement columns. 

Pangbourne. —Tenders are required for lighting the village during 
the coming winter, for the Pangbourne Parish Council. Particulars 
may be obtained of Mr. C. West, jun., clerk. 

Great Western Railway.—The Directors of this Company ме 
prepared to receive tenders for the supply of various stores from Deo. 1 
next to Nov. 30,1905. Tenders by Oct. 17. See advertisement. 

Brighton.—The Town Oouncil require tenders for the installation 
of electric light, telephones, and fire-alarms in the diphtheria pavilion, 
borough sanatorium, Bear-road, Brighton. Tenders by 13th inst. 

Fulham.—The Council invite tenders for the supply and erection 
of a 5,060-volt main generator switchboard at their generating station, 
Townmead-road, Fulham. Tenders by 19th inst. Bee advertisement. 

Almendralejo.—The municipal authorities require tenders for the 
electric lighting of the town for 10 years, Particulars may be obtained 
са шола of Almendralejo, province of Badajos, Spain. Tendere 

y Oct. 15. 

La Paz (Bolivia) —The Municipality require tenders for the 
electric lighting of the town for 12 years. There is an old central 
station and water power of 150 ыр. to 200 h.p., which is sufficient for 
the number of lamps required. "Tenders by jan. 15, 1905. 

Cumberland and Westmoreland Lunatic Asylum, Carlisle, — 
Tenders are DU for plant. Copies of tender may be 
inspected at the office of the Consulting Engineer, Electricity Worka, 
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Northallerton, Yorks. Tenders to the Olerk to the Committee of 
Visitors by Nov. 1. 

Rochdale.—The Tramways Committee require tenders for the 
wiring of car depdt. Applications, with £1. 1s. deposit, to Mr. O. C. 
Atchison, borough and tramways electrical engineer, Rochdale. Extra 
copies 58. each. Tenders, endorsed ‘‘Oar Depót Wiring," to be 
addressed to the Town Clerk, Town Hall, Rochdale. 

Sunderland.—The Corporation invite tenders for the supply of 
two 300-kw. three-phase generators, 5,500 volts, to be coupled to 
existing Belliss engines, and two 300-kw. synchronous three-phase 
motors, 5,000 volts, to be coupled to existing multipolar Silvertown 
dynamos. Tenders by 28th inst. See advertisement. 

Rochdale. —The Corporation invite tenders for the supply, delivery, 
and erection at the electricity works, Rochdale, Lanos., of three ejector 
condensers, three eleotrically-driven circulating pumps, and the neces- 
sery extensions of the steam, exhaust, and water pipes, valves, and 
accessories, Tenders by Oct. 10. See advertisement. 

Pbhilippople (Roumelia).—The puer tare requires tenders for 
а concession to construct and work electric lighting and tramways for 
50 years, A guarantee of £6,000 is requi Tenders by Oct. 15. 
On the next day a second adjudication will take place in case there is 
an offer of £5 per cent. less per kilowatt-hour than the minimum. 

Craivo (Roumania). — The Moniteur des Intérêts Matérials 
(Brussels) announces that the adjudication will take place at 4 p.m. on 
Oct. 25 (Nov. 7) at tbe Mayoralty of Oraiova, of the concession for 
construction and working of a line of tramways (mechanioal traction) 
in the town of Oraiova. The duration of the concession is fixed at 
50 years. A provisional deposit of £200 is required. 

Antwerp.—The Municipality of Ghent invite tenders for the con- 
struction of 10 electric cranes at that port in accordance with the 

ification, s copy of which may be seen on application at the Com- 
mercial Intelligence Branch of the Board of Trade, 75, Basinghall- 
street, E. O. An initial deposit of 2,000fr. (£80) is required to qualify 
esch tender, and for the tender accepted a farther deposit of 18,000fr. 
‘Heed Tenders, in registered envelopes, addressed Au Collage 

hevinal de la Ville de Gand,” must be posted not later than Oct. 17. 
The adjudication will take place on Oct. 19, 

La Rochelle (France).—The Chamber of Oommerce will shortly 
issue tenders for a crane with a lifting power for 30 tons. The beam, 
or the part which projects over the water or vessel alongside, should 
be long enough to unload from a point about 26ft. біп, from the ed 
of the quay. Tte height of the distal end above the quay should 
15m. (49:21ft.); the vertical distance between the edge of the quay 
and that part of the crane directly over it, 8m. (26°4ft.). A loco- 
mobile is preferred, but should the conditions be unfavourable for 
installing such a machine, then a fixed crane would be adopted. 


RESULTS OF TENDERS. 


Hull.—The Baths Committee have accepted the tender of the 
Lancashire Electric Engineering Company, at £180, for electric light 
fittings at the Beverley-road baths. 

Birmingham.—Mesers. T. Sugden, Limited, 180, Fleet-street, 
London, have secured an order to instal 14 of their superheaters in 
5 with the Lancashire boilers for the Corporation electricity 
wor. 

Mertiake.—The Urban District Council have accepted the tender 
of G. and H. Turner, 11, High-street, Harlesden, N. W., at £105. 15s., 
for wiring their isolation hoepital, South Worple-way, Mortlake, for 
electric lighting. 

Hammersmith.—The Guardians have accepted the tender of the 


Private Wire and Telephone Installation Company. Limited, 5, Palmer- - 


street, Westminster, S. W., for a complete installation of telephones, 
fire alarms, and electric bells in the new workhouse and infirmary at 
Wormwood Scrubbe. 

Aberdeen.—The Tramways Oommittee have received tenders for 
the supply and delivery of 20 top-deck car-covers from R. and. J. 
Shinnie, Union-row, Aberdeen (acoepted) ; Brush Electrical Company, 
Limited, Loughborough ; Hurst, Nelson, and Oo., Motherwell ; Milnes, 
Voss, and Oo., Birkenhead. 

Broxburn.—The following tenders have been scoepted for the 
erection of the power station for the electric installation : P. Orr, jun., 
at £272. 16s. 6d., brick and concrete work; M. M'Gavin, at £125. 
17s. 44d., joiner work ; G. Paris, at £52. 15s. 10d., slater work ; W. J. 
Nicol, at £26. 76. Ad., plamber work. 

Wrexham.—The Town Council have received the following tenders 
for Section 1 of the proposed extensions, including the distributing 
cable, disconnesting boxes, service boxes, and wood troughing: 
Callender Company, £2,269. 13s. 4d.; St. Helens Osble Company, 
£2,138. 17e. (recommended for acceptance). 

Scottish Central Supply Company.—Moessre. Bruce Peebles 
and Oo., 25, Victoria-street, S. W., report acceptance of the following 
tender : complete engine- house equipment for the above, including one 
1,900-i. h. p. set, two 60 0. i. h. p. sets, two 150-kw. sets, exciters, switch- 
gear, eto. ; electrical plant, first installation, £15,600. 

West Ham. —The Town Council have received the following tenders 
for the supply, delivery, and erection of all poles, fittings, wires, and 

ars required for the electrical equipment of approximately 3 miles 
furlongs of tramway track : 
R. W. Blackwell and Oo., 59, Oity-road, Е.О, (accepted) £3,851 0 
Brush Electrical Engineering Company, Belvedere- 


2 


road, 8 E........ үе ů ↄ⁰/ya Z 4,141 2 9 
British Iosulated and Helsby Cables, Prescot, Lancs. ... 4,502 2 6 
British Electric Equipment Company, 11, Queen 

Viotoris-street, Е.О. ......................................... 4,567 13 6 
Dick, Kerr, and Co., Abchurch-yard, Oannon-street, E. O. 4,579 2 2 
Borough Electrical ineer, West Ham . 4887 5 2 
Macartney, MoElroy, and Co., 55, Victoria-street, 8,W, 4,911 10 8 


London County Council —The Bridges Oommittee have received 
the following tenders for renewing the electric light installation on the 
Woolwich ferryboats Darcan ” and Gordon ” : 


Scott and Mountain, Limited, Newcastle... £718 0 0 
Nowtons, Limited, Tanten... ..—.· T о 
Siemens Bros and Co., London* ................. ТЕА 812 0 0 
Johnson and Phillips, Oharlton . . . 890 0 0 
General Electric Company, Limited, London ............... 1,068 0 0 
: 921 0 0 

969 0 0 

Electric Oonstruotion Company, Limited, Wolver- 1,085 10 0 
hampton ............ ToU — M" 8 1.131 10 0 

| 192931 0 0 

1,265 0 0 

Belliss and Могоош, Limited, Birmingham ...........{ 1.305 0-0 


* Recommended for acceptanoe. 


BUSINESS NOTES. 


TRACTION. 

Halifax.—The Council have rejected a proposition to institute 4d. 
fares for children. 

Cheltenham.—The work of extending the light railway was com- 
menced last week, and excellent progress is being made. 

Nantes.—A deoree authorising the tramways company to extend 
their system has just been sigued by the President of the Republic. 

Rochdale.—The Oldham-road and Milnrow-road routes have been 
corn pleted The Manchester-road section is also approaching com- 
pletion. 

Colchester.—The Council are to make application for a loan of 
£50,000, being part of the loan of £61,164 authorised for tramways 
purposes. 

Leeds. — The Corporation have decided to apply for a provisional 
order authorising the construction of two further lines in the direction 
of Pudsey. 

Handsworth. —Following on our last week's note stating the terms 
agreed upon between the Council and the company, the former have 
now executed the lease. 

Birkenhead.—Sundsy running has been discontinued on the 
Olaughton-road and the docks routes, the Oorporation finding the 
receipts to be inadequate. | 

Dover.—The plébiscite on the question of Sunday running has 
resulted in a negative vote, the numbers being: against, 5,021 ; for, 
2,887— ms jority against, 154. 

Norwich Electric Tramways Co.—For the year ended June 30 
the directors recommend a dividend of 3 per cent., leaving £609 to be 
carried forward after placing £1.012 to reserve. | 

New York Underground Railway.—lIt is reported that on an 
experimental trip on Monday a traia covered the seven miles’ trip 
in 10 minutes 45 seconde. The air was clear and no dampness was 
apparent. 

Beckenham. —The Urban District Council have approved the draft 
of an agreement with reference to the £20,C00 debentures to be given 
by the British Electric Traction Oompany as security for the perform- 
ance of the tramway contract. 

Goods Trafiic,—It is reported that a concern, entitled The South 
Wales Transport Company, Limited,” is to be promoted for the purpose 
of providing a system of electric cars for haulage purposes, and electric 
"buses to tap those parts of Swansea and district not served by the 
tramcars. 

Perth. —Perhaps the Mi олик will now turn their attention 
seriously to electrification. Notwithstanding the favourable accounts 
given two or three weeks ago, the petrol cars have been found not to 
give unmixed satisfaction, and it is expected that this idea will now be 
abandoned. 

Brighton.—At the meeting of the Steyning East Бога] District 
Oouncil the olerk was instructed to obtain counsel's opinion as to the 
proper stepe to be taken against the Brighton Corporation for the 
alleged trespass in laying the tramways not in accordance with their 
statutory powers. 

Auglo-Argentine Tramways Co.—The scheme of arrangement 
with the City of Buenos Дуге: Tramways Company (iu liquidation) 
having now been sanctioned by the Curt, the liquidators have decided 
to make forthwith the first cash distribution under the scheme of 4s., 
in lieu of the usual dividend to June 30 last. 

Leicester.—Tbhe Corporation have sanctioned the expenditure of 
£60 000 upon additional plant and cars. The Ohairman of the 
Tramways Committee, in proposing this step, remarked that there 
was ample room for the new cars, which will bring the total up to 
over 120. А new design of top cover is in contemplation. 

Pontypridd.—After appointing an arbitrator, it appears that the 
District Uouncil and the Britieh Electric Traction Company have 
agreed upon terms, the company having decided to accept £5,500 
Application is to be made to the Board of Trade for borrowing powers 
in order to convert the line to electrictraction. The Oouncil will work. 
the system itself. 

Chesterfield. —In another column will be found an account of the 
legal proceedings instituted by the Newbold Urban District Council in 
connection with the laying of the electric tramway. At a subsequent 
meeting of the Urban District Council a more conciliatory tone pre- 
vailed, reference being made to the advantages which Newhold may 
expect from the new service. | 
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Acorington. —In framing their scheme of tramway extensions, the 
Corporation encountered some little difficulty with the Oswaldtwistle 
District Council, which required somewhat onerous terme, and there 
seemed a likelihood of this section being omitted from the Bill to be 

romoted by the Corporation next session. After exchanging views, 
Беа the difficulty has been practically settled, and at its next 
meeting the Oorporation will decide upon the details of the extension 
scheme. 


Dunfermline.—At & meeting on Wednesday of the Dunfermline 
District Committee of the Fife County Council а letter was submitted 
on behalf of the promoters of the Dunfermline and District Tramways 
Company for approval to a provisional order fur tramways from Dun- 
fermline to Lochgelly and from Dunfermline to Inverkeithing. In the 
first-mentioned case the line would pass through the populous districts 
of Lumphinnane, Cowdenbeath, and Orossgates. The matter was 
referred to oommittee. 


South Shields.—The tramways question still awaits settlement. 
At the meeting of the Town Council on Monday a resolution in favour 
of municipalisation was moved, and several members expressed them- 
selves in accord with the scheme, as the terms offered by the companies 
did not promise to yield much profit to the municipality. The Mayor 
approved of construction by the Corporation, but was not prepared to 
support municipal management, Finally, the matter was adjourned 
until next week’s meeting. 

Leith.—The sub-committee which recently inspected various elec- 
trical systems of tramway tramways in England and Scotland have 
issued their report. The deputation state that they have come to the 
conclusion that, financially and mechanically, the overhead electrio 
system is the most suitable for Leith. The deputation prefer a neat 
centre pole with arms for the wider streets and brackets in other 
parts, and advocate cars like those in use at Liverpool and Leicester, 
some of them to be provided with top covers. 


` Aberdeen.—The convener of the Tramways Committee has com- 
piled some interesting figures in regard to the iaterchange of traffic 
between the Oorporation and the Suburban trams. Daring one week 
it was ascertained that on the Donside section 4,153 persons came on 
to the Corporation cars from the Saburban, aud that 4,255 persons 
went to the Suburban cars from the Corporation cars. On the Deeside 
section 2,782 ngers came off the Suburban cars and boarded the 
Corporation cars, while 2,764 left the Corporation cars and went on to 
the Suburban. 


Bettws-y-Coed.—The Urbau District Council have confirmed the 
letter drafted by a committee asking the Board of Trade to require the 
line to be taken past the Swallow Falls through a tunnel, to avoid 
spoiling the wooded cliff opposite the falle. Instead of the proposed 
bridge over the road at Pont-y-Pair, Bettws-y-Ooed, the Council ask 
that there shall be a level crossing, so as not to spoil the fine view. 
As to Sunday traffic, the Oouncil are anxious that the peacefal state of 
the district on Sandaysshould remain undisturbed, and would like the 
Board of Trade to stipulate that no trains be run on Sandays except 
for mail purposes. 

Proposed New Tramway.—It is reported that application will be 
made next session on behalf of one of the principal electric traction 
companies for а Bill to authorise the construction of a continuous line 
of electric tramways along the coast from Ramsgate to Hastings, vid 
Dover, Folkestone, and Littlestone-on-Sea. The proposed under- 
taking, it is understood, forms part of a still larger project which will 
link up the tramway systeme of Brighton, Worthing, aud watering 
places still further westward with the existing electric light railways in 
the Isle of Thanet. Strenuous opposition is to be expected from the 
railway companies affected. 


Bury.—At a special meeting of the General Purposes Committee on 
Monday, the Tramway and Parliamentary Committees submitted а 
recommendation that a Bill be promoted in the next session of Parlia- 
ment authorising the extension of the present Bury tramways to the 
borough boundaryon the Jericho, Lime Field, and Bolton-road sections. 
The recommendation was approved, aud referred to the Council meet- 
ing for adoption. The extension of the Bolton-road section will 
connect with the proposed extension of the Bolton system, and will 
give Bury direct tramway communication with Liverpool. The 
Tottington section has been completed. 


Edinburgh.—The Lord Provost's Sab-Oommittee has considered 
the recent memorandum issued by the directore of the tramway com- 
pany to the members of the Couucil on the rent to be paid for the 
undertaking. The memorandum asked practically fur a remission of 
£250,000 of the capital sum on which interest is paid, on the ground 
that the company understood that the capital eum was not to exceed 
£1,500,000. The points in the memorandum were gone over seriatim, 
and it was stated the town clerk had pointed out the inconsistency of 
the position taken up by the tramway directors, and the inacouracies 
the memorandum contained. It was agreed that the town clerk should 
prepare an answer to the several points raised in the memorandum, and 
present it to a future meeting of the committee. 


Birmingham.—The Works Sab-Committee received a deputation 
from the local Trades Council, who urged that local labour should be 
employed in the construction of the tramways and that the work 
should not be let out to contractors. The Ohairman expressed 
sympathy with the object which the Trades Oouncil had in view, but 
said it was impossible for the committee to give & definite promise to 
carry out the suggestions which the deputation had laid before the 
sub-committee, j inm cage must be considered by the committee on 
ita merits, having regard to the special circumstances, and the iaterests 
of the ratepayers as а whole. The matter would, however, receive the 
consideration of the sub-committee, and they would use their influence 
as far as possible to secure the employment of local labour. 


Remarkable Construction Performauoe.—Messre, D ek, Kerr. 
and Co, have excelled themselves in the construction of tte permanent 


way for the Birmingham Oorporation tramways. It was an eseential 
condition of the contract that the work should be completed ia a 
short space of time, besides which the contractors had to preserve a 
portion of the road intact, not only for ordinarv traffic, but to allow 
of the steam cars continuing their service, Notwithstandivg these 
difficulties, Mesers. Dick, Kerr, and Oo. have completed the work, 
comprising 9,820 lineal yards single track and 11 junctions with 
20,000 square yards of new paving outside the tramways, in 12 weeks, 
during & part of which the work was proceeded with at the rate of over 
2,500 yards per week—surely а record, considering the conditions. 


North-Eastern Railway Company.—A trial was made on Sunday 
with the new electric locomotive which will ultimately be used to haul 
goods trains from the Quayside at Newcastle to the higher level. A 
train was made up of 18 10-ton trucks of coal (averaging 16 tons 5owt.) 
and two vans (10 tons each), dragging an ordinary locomotive in case 
of accident or breakdown, so that, exclusive of the electric locomotive, 
the deadweight was more than 390 tons. The new engine is available 
for use either on the Quayside, which has the overhead system, or on 
the upper track and live rail. The trial was very suoceesful. Only 
one stop was made, at Tynemouth, to cool down the friction surfaces. 
The experiments were watched by representatives of the Thomson- 
Houston Company, as well as by North. Eastern Railway officials from 
the locomotive department. | 

Gloucester.—The Corporation have decided, by way of experiment, 
that the fares on workmen's cars be reduced to 4d. for journeys between 
the Cross and any part of the city system. The general manager has 
been instructed to consider the question of providing a paroels service, 
and to prepare a scheme for the consideration of the committee, The 
followiug details have been announced concerning the working of the 
tramways: The receipts for the 20 weeks’ running, from the time the 
cars commenced to run up to Tuesday, totalled £7,222. 38. 5d., the 
average per car mile being 8'19d. The passengers carried were 
1,846,000, of whom 750,000 were 4d. fares. The passengers at 1d. 
were 106,000, апа 294,000 paid higher fares, "There had been issued 
25,000 workpeople tickets and 10,749 school tickets, with 8,640 
specials for school excursions, eto. m 

Durham Light Railway.—The Neville's Oross Parish Council have 
instructed the clerk to address the following communication to the 
Board of Trade: I am directed by the Parish Council for the parish 
of Neville's Oross to inform you they have received notice that the 
British Electric Company intend to make application to prolong the 
time for the completion of the railways under the Darham and District 
Light Railways Order, 1901, until Oct. 4, 1905. The Parish Council 
aleo directs me to inform you they object to the application on the 
ground that nothing whatever has been done within the parish of 
Neville'a Cross to carry the order into effect, although the order has 
been in force for nearly three years. In the event of the company 
giving a sufficient guarantee for the completion of the work before 
Ostober, 1905, the Parish Council will favourably consider the desir- 
atility of withdrawing their objections." 


Bury, Rochdale, and Oldham.— It will be remembered that the 
arbitrator awarded the company £159,075, to wnich has to be added 
£3 600 agreed upon for street improvements. Mr. More has now 
allocated the purchase money between the different authorities on the 
basis of car mileage in regard to plant, rolling-stook, buildings, etc., 
while the sum for permanent way has been divided according to the 
value of tke respective sections, The £162 675 is thus apportioned : 
Rochdale and Wardle, £70,390. 6s.; Littleborough, £7,033. 15s. 9d.; 
Royton, £15,544. 23. ; Heywood, £20,436. 16s. Id.; Bury, 
£38,441. 19s.; Tottington, £4,191. 138. 61.; Unsworth, £3,016. 15.; 
and Whitefield, 25 620. 1s. 3d. The taxed costs of the arbitration 
will probably be allocated on the basis of mileage. The respective 
anthorities will be credited pro rata with the proceeds of such of the 
old stock as is not now required when the same has been realised. 


Derby.—The mansger has been instructed to allow the use of 
epesial electric cars, when it can conveniently be arranged, upon pay- 
ment of 5s. and the full fare for a minimum of 40 psssengers. A 
petition having been received, signed by numerous ratepsyers, asking 
for the extension of the tramways route to the Market-place, the oom- 
mittee have decided to inform the petitioners that the suggested exten- 
sion cannot ba made uatil the next scheme is taken in hand. The 
committee have desided to discontinue the running of cara from the 
Midland Rzilway Station to Alvas:on. The Tramways Committee 
have had under consideration the question of establishing an insurance 
fund against third-party risks, and they have decided, subject to the 
approval of the Council, to place the sum of £1,000 from the proceeds 
of the accumulated revenue of the tramways to the credit of a reserve 
fand, and also to contribute to tuch fund £10 in respect of each car 
per annum. The penalty incurred by J. G. White aud Co., Limited, 
contractors for the construction of the electric tramways by reason of 
the works not having been comp!e:ed within the prescribed time is 
£28 032. The Finance Committee have informed the Tramways Com- 
mittee that no further certificates to J. G. White and Oo., Limited, 
will be honoured uatil accounts between the contractor aud the 
Corporation have been adjusted. 

Newoastle.—At the meeting of the Oorporation last Friday, 
Alderman Ellis, chairman of the Tramways Committee. in presenting for 
confirmation the estimates for the year endiog Murch next, of which 
we gave particulars last week, remarked that the gross profit of 
£67,275 only left an estimated balance of £2,541 to be set aside as the 
nucleus of a depreciation fund. He attributed this result to excessive 
expenditure and over-capitalisation Іа rezard to the former the com- 
mittee had effected economies in the staff, and proposed to obtain a 
further saving by the same means. H» also considered it unfair that 
the undertaking should have to pay 85.105 for income tax. Two or 
three councillors expressed confiuence that the work of revising the 
methods of conducting the undertaking would result ia redaced traffic 
expenses, as at present the car mileage was excessive, A somewhat 
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electrolysis resulting from the return rail. The report hails the advent 
of electric trams, as their increased speed may be expected to appre- 
ciably relieve the congestion, but Mr. Jameson suggests that it would 
be advisable to remove the terminus 124 yards eastward from the 
present point in Aldgate. 


lengthy discussion ensued on the depreciation question. Eventually 
the est mates were adopted on the understanding that this matter shall 
receive farther consideration at a future meeting. The new line which 
has been laid over the railway bridge in New Bridge-street has ben 
joined to the old one which runs between Pleasant-row and New 

ridge-street Station. Oars are running on the new section towards 
the city, and when the line to Heaton has been connected up there 
will be а direct route from Pleasant-row to the city, obviating one of 
the most dangerous routes on the system. 


Belfast.—The minutes of the Tramway Committee presented to the 
Corporation at its meeting on Monday stated that the city surveyor 
(Mr. Cutler), electrical engineer (Mr. M‘Oowen), and general manager 
(Mr. Nance) had issued a joint report, stating that they proposed 
to issue separate specifications for track work, overhead electrical equip- 
ment, underground feeder cables, buildings for the extension of the 

nerating system, engine-bouse plant, boiler. house plant, single. truck 
ouble-decked care, and to issue a form of tender containing each of 
the heads above ennmerated. А deputation from the Belfast branch 
of the United Kingdom Society of Ooachmakers had been received b 
the committee, and were informed that 220 cars would be required, 
and it.was intended that 50 of these shonld be built in Belfast. and 
that after the origins] number had been supplied any additional cars 
or repairs would be provided for locally. The city surveyor submitted 
to the committee draft specification for the permanent way, and was 
instructed to provide for work being commenced within two months of 
the tender. The penalty for non-completion within the time contracted 
for to be £1,000 per week after the expiration of the said period. After 
а lengthy discussion the minutes were adopted. Previous to the sitting 
the 8 received deputations from 11 industrial organisations, 
whose delegates urged that the conversion of the tramways and the 
building of the cars should be done by local labour under the control 
and supervis‘on of the Corporation. 

Aston.—The Public Works Committee presented to the Town 
Council on Wednesday a report relating to the purchase from the City 
of Birmingham Tramways Company of tramways belonging to the 
company in the aronga: The purchase is of the tramways in High- 
street, Birchfield-road, Witton-road, Lozells-road, and Wheeler-street. 

ther with the land and buildiags in the Witton-road, and the 
rolling-stock required to work these lines ; also the prospective profits 
- which the compsny would have been entitled to had they worked ‘the 
lines for their own benefit from June 1, 1904, to Dec. 31, 1906, and to 
June, 1911, in the case of the Wheeler-street line. The price was to 
be settled by arbitration. and the committee reported the award of Mr. 
Robert Green as £26,045. The Ocuncil has to pay interest at the rate 
of 4 por cent. per annum on this sum from Jan. 1, 1904, the Council 
taking the profits from the working of the undertaking as from that 
date. The arbitrator's fees and charges, to be paid by the Council, 
amount to £361. 18s. The committee also reported in regard to the 
Aston Station railway bridge. Ав а result of a lengthy correspondence 
and several interviews between the town clerk, the consulting engineer 
(Mr. Robert Green), and the chief officials of the London and North. 
Western Railway Oompany, terms have been provisionally arranged for 
the rebuilding of that part of the railway bridge extending over the 
Lichfield-road. The railway company has intimated its willingness to 
reconstruct the bridge and to make such alterations thereto as are 
desirable at an estimated cost of £5,760, the work to be done under 
the direction of the company’s engineer at the expense of the Council. 
Just as we go to press we learn that the Council have confirmed thia 
arrangement, It is not intended to commence the reconstruction of 
the above-mentioned lines until the new year. The cbairman of the 
Tramways Committee proposes to confer with the Birmingham Oor- 
tion, as the latter apparently object to continuing their service 
yond Aston Cross, with the result that communication between the 
city апа Witton is grestly restricted. 

London County Council —At iac s meeting of the Council a 
resolution was moved that, in order to facilitate the traffio requirements 
of South London and the public generally, the Highways Commit tee 
be instructed to bring up in time for the next parliamentary session & 
scheme for joining the tramway termini at Blackfriars Bridge and 
Westminster Bridge by meaus of a tramway constructed across the 
two bridges and along the Victoria-embankment, in order to provide 
a continuous circular route by which the blocks in Blackfriars-road 
and Westminster Bridge-road might be obviated. This found a ready 
seconder, but the Ohairman of the Highways Committee pointed out 
that a difficulty would arise from the fact that Blackfriars Bridge was 
the „дору of the Ойу Corporation, which would have to be con- 
sulted. He agreed that no improvement was more important than 
that proposed, but thought that a mere reference to the Highways 
Oommittee instead of an instruction would better meet the ciroum- 
stances of the case. This suggestion was accepted, and the resolution, 
amended accordingly, agreed to. The report of the Highways Com- 
mittee contained recommendations that a capital vote of £1,000 be 
made for a site on which to erect a sub-station in connection with the 
Battersea and Wandsworth lines ; that Mesers. Н. Lovatt, Limited 
be accorded permiesion to sublet the work of plumbing, psinting, and 
glazing in connection with the Greenwich generating station; and 
that an agreement be sealed for the acquisition of а site near Old.street 
for a sub-station. The committee algo reported that they were con- 
sidering the best course to adopt in regard to the London, 
Camberwell, and Dulwich tramways, which has now been acquired 

the Oouncil, and that the Board of Trade has appointed 

jor Cardew, R E., as arbitrator in reference to the acquisition of 
the Woolwich and South-East London Tramway Company's under- 
taking. In & report just issued by the Stepney borough engineer, 
Mr. W. M. Jameson, reference is made to the forthcoming electrification 
of the tramways, and to the proposal of the London County Council 
to use the overhead system on some of the East.end routes. Mr. 
James deprecates the overhead system on :esthetic principles, besides 
which he alludes to danger from falling wires, and the likelihood of 


LIGHTING AND GENERAL. 


i rey. =h engineer is to report fully and submit a scheme for arc 
ightipg. 

Birkenhead.—The Local Government Board have sanctioned a loan 
of £6,500 for electrical works. 

Bournemouth. —The Town Oouncil on Wednesday decided to apply 
for a municipal telephone license. 

Havant.— The laying of underground wires by the Municipal Tele. 
phone Committee has been sanctioned. 

Southampton.—Provision has been made out of the profits of the 
past year for the repair of the older mains. 

Broxburn.—The opening of the streets for the laying of the cables 
for the electric lighting of the district was commenced on the 29th ult. 

Walthamstow.—4An enquiry has been held into the applies tion of 
the Council for £46,C00 for further extension of the electric lighting 
station. 

Stepney.—The Borough Council have decided to apply to the 
London Oounty Council for a further loan of £20,000 for supply 
purposes. | 

Leicester.—The profit made by the Corporation during the half- 
year ending in June last on the water and electric lighting under- 
taking was £11,000. 

Litherland.—The ratepayers’ association have passed a resolution 
suggesting that the Urban District Council of Litherland apply for an 
electric lighting provisional order. 

Lowesteft.— An enquiry ghee been held into the application of the 
Corporation for sanction to borrow 23, 600 for purchase of property in 
connection with the light undertaking. 

Removal—Messrs. John} Davis and Son, Limited, Derby, have 
removed their London offices from 26, Victoria-street, Westminster, 
S. W., to Camomile-street-chambers, London, E. O. 

Cheltenham.—The monthly report of the electrical engineer shows 
that there are 778 customers, with the equivalent of about 50,660 
8-c. p. lampe connected to the private supply mains. 

Paris — The Journal Offcic! publishes a decree authorising tho 
Algiers Chamber of Commerce to borrow 16,000fr. for the construction 
of a telephone line between Boghari and the Algiers system. 

Bishop's Stortford.— After discussion, a resolution to the ( ſfeot that 
an application be made for a provisional order, the Urban District 
Council last week adjourned the subject for further information. 

Gloucester.—An agreement between the Electrical Power Storage 
Company, Limited, and the Corporation for the maintenance of the . 
battery for 10 years has been approved. Some of the new arc lamps 
are now in use. 

Tottenham.—The Council are inviting offers for the supply of 
electricity in bulk, or otherwise, under the Oouncil’s electricity order, 
the proposals to be received not later than Friday, Oct. 21. Par- 
ticulars appear in another column. 

Devonport.— A further report is to be prepared iu reference to the 
provision of additional plant in the Stonehoase power station. The 
committee do not recommend the turbine. The estimated cost for the 
proposed additions is about £10 000. | 

Oulton Broad.—The Urban District Council have discussed a pro- 
posal to apply for a provisional order for electric lighting. Finally, 
the matter was adjourned pending an interview of a deputation of the 
Council with Messrs, Barber and Oroft. 

Hammersmith. —The premises of nine additional consumers, repre- 
senting a maximum of 577 8-0, p. lamps, have been connected to the 
mains ; seven consumers have been disconneoted. The present number 
of consumers taking current from the mains is 1,502. 

Wednesbury.—Sanction has been received to a loan of £466 for 
the purposes of lightiog with electricity the town hall, municipal 
offices, public library, art gallery, and public baths. The extension 
of the electrical main in the King’s-hill district is receiving attention. 

Dublin.—The Oorporation on Monday adopted a report on the 
supply of electrical energy to the old electric lighting area by Mr. 
Ruddle, city electrical engineer, recommending the laying of new mains 
in St. Stephen’s-green, Westmoreland-street, and Kildare-street, at a 
cost of about £1,300. 

Leigh.—At a recent special meeting of the Town Oouncil, it was 
stated that extensions at the electricity works were so urgently 
required that it was proposed to go on with the work before they got 
the sanction of the Local Government Board to borrow the money, 
The extensions were approved. 

Woolwich.— The electrical engineer's scheme for the supply of eleo- 
tricity to Shooter’s Hill and Eltham has been referred back for further 
consideration, Section A, dealing with the Shooter’s Hill district, 
was estimated to cost £13,008 ; and Section B, dealing with the further 
extention to Eltham, would cost £12,585. 

Colchester.—The last report of the borough electrical engineer 
contaius the following figurea: output of electricity in units during 
August, 1904, 65,444 (1903, 19,093 ; 1902, 12,043); number of con- 
sumers at end of August, 529 (370; 292); total number of 8-o.p. 
lamps connected, 26,728 (23, 206; 17,462). 

Village Post Offices.—The telegraph at various village post offices 
iu Northamptonshire has been abolished, and the telephone has been 
installed in its place. It is understood that the telep ones b village 
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post offices will be less expensive than ordinary A.B.O. telegraphic 
apparatus, less liable to accidents, and :equiie less technical know- 
ledge on the part of the village operator. 


Brighton.—The Town Oouncil p opose to extend the basement 
flooring of the power station at Southwick so as to cover the whole of 
the engine-room area, instead cf part only, as provide for under the 
contract with the British Westinghouse Company; also to construct 
a switchboard gallery at the North-road converter house. It is pro- 
К that the work be done by the British Westinghouse Company 
or £5,285 and £820 respectively. 

London County Council.—On Tuesday tenders were received, 
and referred to committees, for the erection, etc., of condenser wate:- 
pipes, etc., at the Greenwich tramways generating station; for the 
erection, etc., of three electric car traversers at the London County 
Council tramways depéts; for the erection, eto.. of pumping plant at 
the Greenwich tramways generating station. A number of notices of 
intention to lay mains was agreed to. 

Barrow.—The accounts of the electricity department for the year 
ended March 31, 1904, show a total capital expenditure of £78,575, 
511.202 being expended during the past year, principally for addi- 
tional plant and machinery for the purpose of supplying current to the 
trams. Loans have been borrowed to the extent of £73 575, and 
£6,078 has been repaid. Tbe deficiency in this department was reduced 
last year by £478, and the logs on previous working of the undertaking 
now stands at £1,181. 

Wood Green.—At the last District Council meeting the electricity 
scheme and the Local Government Board's refusal to sanction the 
borrowing of £43 570 were considered. and the following resolution was 
passed: That this Council regrets the decision of the Local Govern- 
ment Board, but still adheres to the repeatedly expreseed policy of 
obtaining a municipal supply of electricity according to the powers 
granted it by Parliament ; and instructs the Electricity Committee to 
submit a report for consideration.” 


Underground Telegraph to the North.—The Carlisle Journal 
says: ''Ou Wednesday, Sept. 28, another stage in the work of pro- 
viding the public of the North of England and Scctland with a tele- 
graphic system which will not be affected by storms was completed. 
On that evening the workmen drew the cable across Eamont Bridge, 
thus bringing the work into Cumberland, and in a few days Penrith 
will be reached. Should the weather continue favourable, it is hoped 
that the cable may be laid to Carlisle by the end of the year, though 
this scarcely appears likely to be accomplished." 


Handsworth —In reference to the announcement in the London 
Gazette that the Board of Trade bad revoked the Handsworth Electric 
Lighting Order, 1901, the Birmingham Post says that upon enquiry at 
the office of the clerk to the Handeworth District Council Mr. Ernest 
Ward, the assistant clerk, stated that the notice in the London Gazette 
did not apply to their district, but must refer to the village of Hands- 
worth, near Sheffield. So far as the neighbouring district of Hands- 
worth is concerned, the electric supply s:heme is so forward that the 
cables have been laid, and the erection of a generating station in Piers- 
road is in progress. 

Loughborough.—The Town Oouncil hope to start in the course of a 
week or two to supply electric current in the town, The boiler-house 
at the works contains two dry-back boilers, built by Danks 
and Co., of Dudley, two boiler steam-feed pumps, a s:orage tank of 
15,000 gal'ons capacity, and an economizer of 200 tubes. In the 
eugine-room are two Brueh turbines. connected direct to two рере- 
rators of 250 kw. capacity, and a Siemens balancer-booster. The 
battery-room contains 260 cells, giving 50 amperes for 10 hcun' 
current. The buildings have been erected by Me. A. Faulks from 
plans prepared by Mr. A. Е. King. 


Stoke-upon-Trent.—The Town Council have passed s vote of 
thanks to the North Staffordshire Railway Company fcr the kind 
services of Mr. Rock in connection with the testing of the maine. The 
Princess-road main is to be extended from Quarry-road to opposite the 
Mount. The works being almost completed, the Mayoress will be 
requested to perform the opening ceremony at the end of the month. 
There are now 54 premises in the borough wired ор for immediate 
supply, and a considerable number of orders have come in since then. 
The committee are very gratified with the promieing prospeot for the 
use of electric eaergy for motive purposes in the borough. 


Retford.—Mr. А. B. Mountain, iu h's report on the supply of 
electric light for the borough, estimates that a steam plant would coet 
£14,CO0, and а gas plant £10,000, to supply 300 houses After the 
first three years there would be a surplus balance of £410. He pro- 

to put down а small plant of £5,070 firet, which would leave а 

ance of £177 to be provided for the first few years, but thie wou'd 

gradually be worked out. Не strongly urged the Oorporation to 

undertake the work themselves, as they could supply it much cheaper 

than any outsider, and if they did not do so, someone else would take 

it up, and the town would afterwards hive to buy them out at a very 
much higher figure. 

Beckenham.—At the last Urban District Council meeting it was 
reported that the claim of the Orystal Palace District Electric Lighting 
Company, amounting to £7,897. 12s., for the transfer of so much of 
their undertaking as is within the district of Reckenham, has been 
received. A draft agreement with the Penge Urban District Council 
as to the laying of the necessary connecting cable is being examined. 
The British Insulated and Helsby Oables, Limited, have agreed to pay 
one-fifth of the expense of appealing against the assessment of the 
electrio lighting worke, Tenders are to be invited for the erection of 
the baths in connection with the dust destructor and electric lighting 
works, and application is to be made for sanction to a loan of £210. 
‚ New cables are to be laid at а cost of £64, £35, and £110. 


Worthing.— With referenoe to the proposal of the Post Office to 
erect telephone posts in various roads, the Post Office authorities have 


pointed out that the proposed new telephone line was incidental to the 
development of telephonie communication within the borough, and 
that its erection was in the intereste of the ratepayers. The Post- 
master-General considers the cost of underground wires prohibitive, 
and is not dis to have recourse to expensive underground work 
when a suitable route for the line of posts is accessible in the public 
streets, of which he has the right to avail himself under the Tele- 
graphs Acts. One of these roads acoommodates standards for electric 
arc lamps already. The Highways Committee being still of opinion 
that it is undesirable to consent to the erection of the posts in the 
locality named, have again recommended the Council to withhold 
consent. At the meeting of the Council on Monday the recommenda- 
tion was sent back for reconsideration. 

York.—The report of the electrical engineer (Mr. О. A. Midgley) 
on the fourth year’s working shows an increased sale of current of 
114,542 unite, the total being 776,642 units, representing an increase 
of 20 per cent. on last year. The number of motors connected to the 
system is now 110, representing 530 h. p., while the number of units 
sold under this section has increased to 184,472 unite, showing an 
advance over last year of 54,472 units, equal to an increase of 42 per 
cent, The number of consumers has increased from 386 to 470, being 
a growth of 22 per cent. The maximum load on the station has 
increased from 550 kw. to 651 kw., the capacity of the plant being 
720 kw. The total capacity of the plant now tbe extensions are com- 
pleted is equivalent to 54,000 8-c.p. lamps burning at one time. This 
will admit of a total lamp connection with sufficient reserve of plant 
of 62,000 8-о р. lamps being connected, and to date there are connected 
to the mains a total of 55,200 8-c.p., and 1,500 8-c.p. awaiting 
connection. Notwithstanding an increase in sales, the expenditure 
has been less than the previous year by £225, and the net balance on 
the year of £350 clears the department of all liabilities. 


London Gaszette.—An adjudication order has been made out in 
the estate of Henry Coles, electrical engineer, 10, York-street, Swansea. 
A general meeting of the Renewable Electric Lamp Company, Limited, 
will be held at 12, St. John's-lane, Liverpool, at 12 o'clock noon 
on Nov. 5, 1904, to receive the liquidator's accounts, showing the 
manner in which the winding up has been conducted and the property 
ot the company disposed of. А general meeting of the Electric Exten- 
sion Company, Limited, will be held at 12, St. John's-lane, Liverpool, 
on Nov. 5. 1904, at 11 a.m., to receive the liquidator's accounts, 
showing the manner in which the winding-up has been conducted and 
the property of the company disposed of. The London Eleotrical 
Syndicate, Limited, has been wound up voluntarily, and George 
Pearson, 196, Abbott-road, Poplar, appointed liquidator. A general 
meeting of the members of the Olayton Engineering and Electrical 
Construction Oompany, Limited, will be held at the Grand Hotel, 
Manchester, on Nov, { at 12 o’clock noon, to receive the liquidator’s 
report showing how the winding-up of the company bas been con- 
ducted and its property disposed of. The partnership between Oharles 
Herbert Ойла, Frank Olemens Wilson, and Archibald Carlyle Bar- 
field, carrying on business as electrical engineers at Woodcock-atreet, 
Birmingham, under the style of ‘‘ Offord, Wilson, and Barfield,” has 
been dissolved by mutual consent. 

Falham.—In February the Oouncil passed the following resolution: 
„That the offer of the directors of the Granville Theatre of Varieties 
to take the whole of their electric current from the Oouncil's mains for 
aterm of seven years at 51. per unit, and to guarantee during that 
period a minimum consumption equivalent to £450 per annum, be 
accepted, subject to their entering into a satisfactory agreement embody- 
ing this arrangement and safeguarding the Council's interests," It is 
now proposed that the resolution be rescinded so far as regardi the 
guaranteed minimum consumption of current equivalent to £450 per 
sunum, and that a guiranteed minimum cousumption of current 
equivalent to £430 per annum be accepted by the Council. and the 
agreement with the directors of the Granville Theatre of Varieties 
completed accordingly. Tae borough electrical engineer has submitted 
the following statistics: Refuse destroyed—previously reported since 
April 1, 1904, 8,603 loads. 13.220 tons ; from Sept. 8 to 22, 1904, 716 
loads, 1,103 tons—total, 9 319 loads, 14,525 tons. Trade refase—pre- 
viously reported since April 1, 1904. 502 loads, 292 tons ; from Sept. 8 
to 22, 1904, 28 loads, 28 tons—total, 330 loads, 520 tons. Olinker dis- 

sed of—previously reported since April 1, 1904, 5,416 tons; from 
Bent. 8 to 22, 1904, 211 tons-~total, 5,627 tons. Oonnections—pre- 
viously reported, 1,960 (59.895 8-c.p.) ; from Sept. 8 to 22,1904, 18 
(744 8 c.p ) — total, 1,278 (60,637 8-c.p.). 

Wrexham.—The ele:trical engineer's last report on connections and 
supply was as follows: August, 1904—used for tramways, 11,995 
units; August, 1905—14,157 units. August, 1904 —ueed for lighting, 
etc., 18.167 units; August, 1905—17,646 units, August, 1904— 
power (private), 835 units. Total consumption: August, 1904, 
30,997 units; August, 1903, 31 803 units. New coneumers connected, 
one; 8 c.p. equivalent of additions to connections, 84; total number 
of consumers, 139; against 132 in August, 1903. The Wrexham and 
District ElectricTramwaysOompany 10те the current to be left on the 
lines all night during the winter months for the lighting of the depót, 
the arrangement to commence Nov. 1 next, and consequently the 
electrical engineer has been authorised to order the special meter 
required for the purpose of correctly registering the quantity of elec- 
trivity used at the higher rate of charge under the agreement 
with the tramway company. Tenders for the supply of distribut- 
ing cable, disconnecting boxes, service boxes, wood troughing, 
complete fittings for converting gas staudards and brackets 
to incandescent electric lighting, and enclosed arc lamps com- 
plete, have been referred to a sub-committee, to consist of the 
Chairman, the Mayor, Councillors Francis, Taylor, and Williams, with 
a view to recommendations for acceptance being made to the next 
meeting of the Council. A canvasser is to be appointed. The borough 
treasurer’s statement relating to contracts in connection with the elec- 
tricity department and alterations to destructor, shows that the total 
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amount of the contracts in connection with the department, including 
destructor, buildings, boilers, engines, dynamos, cables, lampe, switch- 
board, battery, crane, new chimney, and additions and alterations to 
many of the same, was £27,204; there were also extras amounting to 
£2,025, making the total 228,973. 


Govan.—In a recent special report Mr. T. О, Parsons says it would 
be as well to reckon on using £20,000 for completing the present eleo- 
tricity extensions. With regard to the future requirements, he esti- 
mates that at the present rate of progress, in three years’ time another 
760-kw. steam dynamo with condensing plant and another boiler will 
require tobeadded to the stationeqaipment. He adds that in the present 
year, 1904.5, an additional feeder will have to be laid to the foot of 
Helen-street. In the year 1905-6 & new feeder to the Plantation district 
will berequired, and in the year 1906 7 a new feeder to the district round 
Albert-sueet. It was not very easy to estimate the amount required 
for purchasing motors to.be let out on hire, as the department had 
only just started this branch of business, but in the two months in 
which they had been offering them applications for 515 h.p. and 
promises for eight more had been received, totalling about 180 h.p., 
and he thought it best there'ore to allow £5,000 for this purpose. The 
estimated capital expenditure, therefore, up to the year 1906 7 is: 
Year 1901-5—oompleting present extensions, £28,755; rew mains, 
£4,500; motors, £1,500; meters, £400—total, £35,153. Year 
1905-6—mains, £5,000; motore £2,000; meters, £400—total, 
£7,400. Year 1906-7—steam dynamo, £4,900; condensing plant, 
£150: boilers, £1,250; pipework, £150; sundries, £250; mains, 
£4,000 ; meters, £400; motors, £1,500—total, £13,200. Total for 
three years, 255,755. This brings up the total to the end of 1907 to 
£55,758, and as thedepartment have £8, 763 unborrowed although autho- 
тїзєй, there remains £47,000 for which borrowing powers are required. 
Tocomplete the present extensions only £20,000 is required. The engi- 
neer su that powers be sought to borrow the wholesum of £47,000. 
The income of the department for the year ending May 15, 1902, from 
all sources amounted to £4,915, the expenditure to £3,132, and the 
units sold were 409,597. For the year ending May 15, 1903, the 
income was £6,585, expenditure £4,264, units sold 597,910. For year 
ending May 15, 1904, the income was £9,291, expenditure £5,933, 
units sold 894,702. Mr. Parsons’s estimate of income, expenditure, and 
units sold for the next three years is: for year ending May 15, 1905, 
income from all sources £11,912, expenditure £6,233, units sold 
1,550,000; for year ending May 15, 1906, income from all sources 
£15,302, expenditure £7,644, units sold 1,026,000 ; for year ending 
May 15, 1907, income from all sources £18,542, expenditure £8,300, 
units sold 2,562,100. The capacity of the plant in the station at 
present is 1,100 kw., and, allowing a sufficient margin for stand-by, 
this plant would supply current to light 23,400 8-c.p. at one time. By 
the time the present extensions are completed the department will have 
plant capable of dealing with 46,400 8-o.p. slight at one time, and 
when the second 750-kw. machine is added this will deal with 69 800 
8-c. p. alight at one time. 


Islington. —The Council will to-night consider a report from the 
Lighting Committee, dated Aug. 26, 1904, as follows: ''(1) Since the 
laying of the mains in the Oanonbury and Hornsey Rise districts on 
the solid system, and the erection of feeder pillars for the purpcse of 

ting and controlling such mains, we have taken into considera- 

tion the general question of the electrical requirements of above- 
ground switchgear with a view to à minimum of public inconvenience, 
for while there is little objection to feeder pillars on broad footways 
in districts where che traffic is comparatively small, the multiplication 
of obstructions on the footways becomes a serious matter ia the main 
arteries of the borough. In connection with the extension of mains 
being carried out this year in Stroud Green-road snd Blacketock-road, 
and the mains already laid in Hornscy-road and Highbury New. park, 
it is necessary that, at the earliest possible date, switch and feeder 
pillars should be provided in Seven Sisters-road, Holloway-road, 
and Highbury New-park. Arc lamps have alresdy been erected 
in these roads, but we consider for the reason stated above 
that it would be inadvisable to place separate feeder pillars in 
their immediate vicinity, and that the feeder pillars should be 
combined with, and form part of, arc lamp standards. Sx 
ordinary high-tension feeder pillars are scheduled in the contract 
with the Britieh Insulated and Helsby Oables, Limited, and as the 
manufacture of this class of apparatus is a speciality, and the cables 
have to be connected up by the cablemakers to the feeder pillars, we 
have asked the company to quote a price fora combined arc lamp 
column and feeder pillar in substitution for such of the ordinary feeder 
pst as may not be required. "They offer to eupply and erect 12 com- 
ined feeder pillars and arc lamp columns, provided with high or low 
tension fittings in such numbers as may be required, at £77. бв. each, 
making a total of £927, and we are of opinion the offer should be 
ted. We propose to erect one of the pillars on the north-east 

side of Hornsey-road outeide the London Counvy Council school, and 
to substitute another for the present arc lamp column at the junction 
of Hornsey-road and Seven Sisters-road. The first proposal will 
necessitate an additional expenditure of £50 in respect of mains, con- 
nections, etc. We have forwarded these estimates, amounting in the 
aggregate*to £977, to the Finance Committee, and subject to their 
being adopted and submitted by them we recommend (a) that the esti- 
mate of £977 submitted by the Finance Committe e be appruved, and 
that application be made to the London County Oouncil for sanction 
to the borrowing of this amount; (b) that the offer of the British 
Insulated and Helsby Cables, Limited, to supply one dozen combined 
feeder pillars and arc lamp columns, provided with high or low tension 
fittings as may be required, including delivery and erection, in lieu of 
such of the feeder pillars scheduled in the maine contract for 1904.5, 
as the Lighting Committee may determine, be accepted, and that 
а contract under seal be entered into accordingly on the sanction 
to the loan being obtained; (c) that one of the combined 
pillars be erected on the north-east side of Hornsey-road in front 


of the London County Council school, at an estimated cost of £50. 
(2) We have received a requisition for an extension of mains in Orouch 
Hill to eupply the North London Home for Aged апа Ohristian Blind 
Men and Women in Hanley-road, together with a guarantee that the 
consumption of energy shall produce a revenue of not lees than 20 per 
cent, per annum for tbe first two years of the cost of providing and 
laying the necessary distributing main, and haviog regard to this 
guarantee, we are of opinion that the requisition should be complied 
with, and have accordingly given instructions (the Oouncil being in 
recees) for the work to be proceeded with under current contract at an 
estimated cost of £200. We have forwarded this estimate to the 
Finance Oommittee, and, subjected to its being adopted by them, we 
recommend (a) that the estimate of £200 submitted by the Finance 
Committee be approved ; (5) that application be made to the London 
County Council for their sanction to the borrowing of а sum of £200 
for the purpose." 

Weymouth.—The newly.instilled electric light works were in- 
augurated on Sept. 26. Messrs. Kennedy and Jenkin were the consulting 
engineers. The plans for the supply station were by Mr. Stanley 
Peach, F. R. I. B. A., Westminster, апа the contract for the erection of 
the buildings was seonred by Mess:s. J. and Н. Bagg. A complete 
modern plant has been Jaid down under the supervision of Mr. A. W. 
Wigram, A. M. I. E. E., AMIE. Mr. Archibald Brown was clerk of 
the works. The engine-room is 60ft. long, 56ft. wide, and of a ооп. 
siderable height, and for the most part lined with white glazed bricks. 
It is spann e 1 by a 12-ton travelling crine running the entire length of 
the room and worked by rope gar from the floor level. At preseat the 
room contains two sets of generators of 122 kw. each and four gene- 
ratiog sets of 38 kw. The engines are identical in all 1espeocts, the 
smeller seta containing two and the larger three units. All the parts of 
these ате interchangeable, so that the spare gear provided can be used 
in any of the 10 cylinders. Each engine has a duplicate source of power, 
and, as in the boiler-houee, any section of pipescan be isolated from the rest. 
The engines are by Messrs. Rsavell and Ov., of Ipswich. They are of the 
single-acting compound type, running at 425 revolutions a minute. 
The steam in ordinary working will be condensed by water pumped 
out of the Backwater, for which purpose a pumping station has been 
built 20 yards from the end of the bsttery-room, but an alternative 
automatic arrangement is provided for turniog the steam to the 
atmosphere. The larger engines each drives one generator of 122 kw. 
capacity, which work at s pressure of 480 volts. The two smaller 
engines each drives two generators of 58 kw. capasity, each generating 
current at a pressure of 240 volts. Arrangemeuts have bein made for 
further developments of the plant if required. That at present installed 
is capable of an output of about 400 kw., or, say, 560 h.p., being 
equivalent to the supply of 12,000 85. p. lamps. Ia the room at 
the end of the engine-room a storage battery of 240 cells has 
been iostalled by the Tudor Accumulator Company, and a motor- 
generator for charging it stands close to the battery - room. 
The station is lighted with Nernst and incandescent electric 
lamps, put up by Mr. W. D. Orchard, of St. Mary- street. 
The boiler-house, which is about 50ft. square, contains three Lanca- 
shire boilers, 28ft. long by 8ft. in diameter, suitable for working at a 
pressure of 160!b. per square inch. Coal is delivered from carts into 
bunkers, each holding about 50 tons, in front of the boilers, An 
economíser, consisting of 96 cast-iron tabes is fitted in the main flue, 
and through these the water is pumped on the way to the boiler. The 
water supply ie procured from the town mains, and delivered into a 
tank mh a capacity of 5,600 gallons placed on the top of the roof of 
tbe pumping-room, whence it is pumped by apparatus supplied by 
Messrs, J. E. О. Weir and Oo., of Cathcart, Glasgow. There are six 
main cables and distributing mains 1n 84 miles of streete. The cables 
laid are enclosed ia wooden troughs boiled in tar, the troughs being 
filled with bitumen and covered with hard blue bricks. Across the Back- 
water Bridge and along the shore of the Backwater the cables are pro- 
tected with steel armouring, thos» on the Backwater Bridge being 
supported on iron brackets outside the northern psrapet of the bridge, 
and enclosed in a sheet-iron case, About 64 miles of coaductors have 
been laid, including the cables for the public lighting. All the cables 
have been made and supplied by Mesers. Johnson and Phillips, of Old 
Charlton, Kent. A number of 800-c.p. lamps are on the Esplanade, 
The lamps, with their posts and gear, have been supplied by Messrs. 
Oliver and Oo., of Woolwich. Each standard carries two small incan- 
descent lamps. The remainder of the streets are being lighted 
by over 200 Nernst lamps of 40 с.р. to 150 c.p, put up by 
Messrs. Johnson and Phillips. The following contracts were 
carried out in connection with the electric lighting of the borough: 
Messrs, Johnson and Phillips, Old Obarlton.road, Kent, for feeders, 
mains, roadwork, incandescent lamp pcsts and fittings, £11,413. 
17s. 10d.; Messre. Edwin Danks aod Oo. (Oldbury), Limited, Birm- 
ipgham, for boilers at engine-house, £1,850; International Electric 
Eogineering Company. Limited, London. dynamos (£3,192) and 
switchboard and motor-generators (£1,860. 94.) ; Messrs. J. and H. 
Bagg, Weymouth, for eleotr'c lighting station, £8,490; Messrs, 
Oliver and Co., Woolwich, accumulator lamps, posts, and gear, 
£704. 3s.; the Tador Accumulator Oompany, Limited, London, 
supplying storage battery, £1,156 ; Messrs. Aiton and Oo., Willesden, 
for pipe work, feed pumps, economiser, ejector, condensers, etc., 
£2,889. 178., together with an additional £96 Jor Weir twin compound 
feeding pump, and £220 for other works, in all £3,195. 17s.; Messrs, 
John Hitchin and Sons, Halifax, for overhead travelling crane, 
£280. 10s. —makipg а total expenditure of 232.142. The management 
of the new works under the supervision of the Electrio Lighting Com- 
mittee is in the hands of two skilful electricians of experience—Mr. 
R. G. Simpeon, borough electrical engineer, and Mr. W. Dryadale, 
assistant borough electrical engineer. During the psst week a number 
of the hotels and business premises were supplied by the Oor- 
poration, The contractors were W. D. Orchard, W. Gee, 28, 
Abbotsbury-road, Westham, and O. Tett, Queen-street. A number of 
Jandus arc and Nernst lamps are being installed, 
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PROVISIONAL PATENTS, 1904. 


ерт. 26. 


20658. Invention for deadening live rail used for electric 
railway traction purposes, and also indicating when 
the said rail is alive, Richard William Scott, 3, East 
Mount-terrace, Haughton-road, Darlington. 

20656. Centinuous electric furnace for reducing metallic 
oxides or other compounds. Peter Auchinachie, 65, 
Ohancery-lane, London. 

20667. Improvements in intercommunioation switchboard for 
telephone and other electrical instruments. John 
Alexander Romer, 14, Lausanne-road, Peckham, London. 

20670. Improvements in a eommutating switch and ocirouits 
for controlling electric carriages and liko purposes, 
Henry Francis Joel, 74, Windsor-road, Forest Gate, Essex. 

20689. Improvements relating to the regulation or control of 

dynamo-electric machines and electric motors. Charles 
Prosper Eugene Schneider, 7, Southampton - buildings, 
Ohancery-lane, London. (Complete specification. ) 
Improvements relating to electric transformers. The 
British Thomson- Houston Company, Limited, 83, Oannon- 
5 5 (The General Electric Company, United 
tates. 


20713. 


20714. in bearings for tho shafts of delicate 
The British Thomson Houston Company, 
Limited, 85, Oannon-street, London. (The General Electric 
Company, United States.) 

Improvements in insulations for edgewise-wound coils. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Oompany, 
United States. ) $ 


20715. 


SEPT. 27. 


Safety contact trippit for electric trains. William 
Ooates and George Wright, 18, Armstrong-street, Bensham, 
Gateshead-on-Tyne. 

. Improvements in trolley boom oontrolling apparatus 

for electric tramcars and the like vehicles. Samuel 

Hindley, 28, Rangeley-road, Sheffield. 


Improvements in and relating to mechanism for eleo- 
trically-operated planos and other musical instru- 
pu Arthur Joseph Clarke, 60, Dinsmore-road, Balham, 

ndon. 


Improvements in the electrolytic extraction of zinc 
from its ores, and apparatus therefor. Arthur George 
Bloxam, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Sosiéié Anonyme d'Etudes Electro 
Ohimiques, Switzerland. ) 

Improvements in electrical telegraphs and controlling 
apparatus. Arthur Vyell Vyvyan and Leonard Newitt, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 
lane, London. 


Improvements in tho winding 
polyphase alternating - current electric machines. 
Elektrizitits Act.-Ges. vormals W. Lahmeyer und Oo., 47, 
Lincoln's-inn-fields, London. (Date applied for under Patents 
Act, 1901, Nov. 12, 1903, being dais of application in 
Germany.) (Complete specification. ) 

20791. A devico for supporting electrical conductors. Obarles 

Fredrick Bettmann and John Zspp, 18, Southampton-build- 

inge, Ohancery-lane, London. (Complete specification.) 


20804. Improvements in and connected with wireless tele- 
graphy systems. William Phillips Thompson, 6, Lord- 
street, Liverpool. (Gesellschaft fiir drahtlose Telegraphie 
m. b. H., Germany.) (Complete specification.) 


$0809, Improvements in electric furnaces. The British 
Thomson-Houston Oompany, Limited, 13, Oannon-street, 
London. (The General Electric Company, United States.) 


20010. Improvements in electric furnaces. The British 
Thomson-Houston Oompany, Limited, 13. Cannon-street, 
London. (The General Electric Oompany, United States. ) 


Sxrr. 28. 


20833, Improved method of and means for operating the rail 
and wire points in overhead wire systems of electrical 
сае Alfred Charles Virgin, Lloyd's Bank- buildings, 

stol, 

20846. Circuit breaker. John Liddle, 154, St. Vincent-street, 
Glasgow. (Ernest Robert Hartman, United States.) (Com- 
plete specification. ) 

20849. Improvements in electric blow-outs and fuses. William 
George Allan, 55, Market-street, Manchester. 

20877. Improvements in and relating to magnetic separators. 
Arnold Goodwin and William James Hollidge, 46, Lincoln's- 
inn-fields, London, 


20806. Improvements in or relating to the manufacture of 
water-jackets, casings, and the like by electrolytic 
means. Alexandre Francois Bosquet, 18, Buckingham- 
street, Strand, London. (Uomplete specification.) 


20806. Improvements in or additions to pipes or tubes for 
containing underground electrical cables or oon- 
ductors, Батага John Ohambers, 7, Staple-inn, London. 


20783, 


for menophase or 


SEPT. 29. 


20027. Improvements in the mode of suspending incandescent 
lamp-holders, James Mackersie, 41, Reform-street, Dundee. 
Improvements in the mauufacture of switchboards for 
electrical purposes. Frederick Charles Ruddle, 29, Azalea- 
road, Blackburn. | 

Improved electric igniter for simultaneously 
and simultaneously or successively extinguishing 
gas-burners, Oreste Candi and Cesar Candi, 18, Bucking- 
bam-stieet, Strand, Lon don. (Complete epecification. ) 

Improvements in and relating to the leading-in oon- 
ductors for electric incandescent lamps and the like. 
Ed gar Alfred Oarolan, 83, Cannon-street, London. (The 
Genera] Electric Company, Uuited States.) 

Improvements in or relating to central-station electric 
installations, John Somerville Highfield, 322, High 
Holborn, London. 

Improved braking device for electric motors. Arthur 
Hultqvist, 322, High Holborn, London. : 

Improvements in or relating to electric lamps. Alfred 
Julius Boult, 111, Hatton-garden, London. (Ad. Wagner 8. 
Brechtel und Oo., Germauy.) (Complete specification.) 

Improvements in or relating to electric traction. 
Robert Stewart Olouston, 111, Hatton-garden, London. 


берт. 30. 


Improvod means for controlling the flow of electricity 
into third or operative railway rails, or similar 
appliances for vehionlar or other traffic, the said 
means boing also available for signalling purposes. 
James Graham and Ramsey Kendal, North-Eastern Railway, 
Darlington. | 

Improvements in apparatus for controlling the supply 
of electricity. Adolph Sshneider, 1, Qaeen Victoria-street, 
London. 

Improvements in electrical measuring instruments. 
George Keith Buller Elphinstone and Harry F. Fast, 24, 
Southampton-buildings, Ohancery-lane, London. 

Au improved electric bell-push. Joseph Henry Hilliar, 
94, Gore-road, South Hackney, London. 

21640. Improvements in or connected with electric аго lampe. 

Frederick William Edward Schuer, 4, South-street, Finsbary, 
London. 

21042, Improvements in and te eleotric arc lamps. 
Edwin Rudolph Grote and Milton Victor Ely, Palace- 
chambere, Westminster, London. 

21043. Improvements in alternating-current eleotric motors. 
Edgar Alfred Oarolan, 83, Oaunon-street, London. (The 
General Electric Company, United States.) 

21045. Improvements in single-phase dynamo - electric 

machines. Edgar Alfred Oarolan, 85, Oannon - street, 

London. (The General Electric Company, United States.) 


Ост. 1. 


21081. Improvements in or connected with magnetic 
separators for ores or the like. John Thomas Dawes, 
4, Clayton-square, Liverpool. 

21131. Improvements in automatic electric switching devices 
applicable to flash advertising signs and the like. 
Percy Benson Harrison Seabrook and Henry Herbert Parkes 
Seabrook, 322, High Holborn, London. 

$1139. Improvements in and in the ement of switch- 
gear for electrical driving. William Phillips Thompson, 
6, Lord-street, Liverpool. (Louis Dill, Germany.) 

21135. Improvements in or relating to fuses for electric 
circuits, Alfred Richard Pritchard and Robert Whipp, 6, 
Lord-street, Liverpool. 

$1138. New or improved electromagnetic therapeutic 
apparatus, Emile Bachelet, 18, Buckingham - street, 
Strand, London. (Date applied for under Patents Act, 1901, 
Oct. 2, 1903, being date of application in United States.) 
(Complete specification. ) 

91144. Improvements in electric lighting of trains. Henry 
Leitner and Richard Norman Lucas, Lynton, Dartnell-park, 
Byfleet, Surrey. 

$1145. Improvements in means for automatically controlling 
electric circuits. Henry Leitner, Lynton, Dartnell-park, 
Byfleet, Surrey. 

$1146. Improvements in accumulator plates. Henry Leitner, 
Lynton, Dartnell-park, Byfleet, Surrey. 


30931. 


20953. 


20965. 


20970. 


30915. 


20976, 


20997. 


21037. 
21028. 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published Oct. 20, 1904. 
1903. 
Electrical fire-alarms and other electrical signalling 
systems. Pulford. 
Electrical telegraph apparatus. Braun. 
Processes of insulating coils., Oarolan. (General Electric 
Company.) 
Electric battery jars. Ford-Lloyd. 
Electricity meters. Hamilton. 


14269. 


14299. 
18251. 


18319. 
31097. 
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21302. Automatic telephonic installations. Kugelmann. 


21324. 
21652. 


. Double-throw electric switch with indicator. 


. Electrieal brush-bolders. 


. Telephone exchange systems. 
. Systems. of electrical distribution. Peck. 


Magnetic separators for ores or the like. Dawes. 


Form of electric accumulator or secondary battery. 
La Croix. 


Simultaneous telegraphy and telephony. Sayers and Holt. 
Dynamo-electric machines. Carolan. (General Electric 


Company.) 

Dynamo-electric machines. Carolan. (General Electric 
Company. ) 

Regulating means for mercury, vapour, or like electric 
lamps. Levis. (Davis.) 


Electric switch with indicator. British Thomson-Houston 
Oompany, Limited. (General Electric Company.) 
Electric switches. British Thomson-Houston Company, 
Limited. (General Electric Company.) 
British 
Thomson-Houston Company, Limited. (General Electric 
Company.) 


. Process for the electrolytic manufacture of peroxides 


of magnesium and sinc. Hinz. 

Circuit breakers and closers especially suitable for 
the transmitting instruments used in wireless telo- 
graphy. Marconi’s Wireless Telegraph Oompany, Limited, 
and Gray. 

Electric arc lamps. Davy. 

Coin-freed mechanism especially applicable to pre- 
payment gas or electricity meters. British Thomson- 
Houston Company, Limited, and Holden. 

Electric rheostats. British Thomson-Houston Company, 
Limited. (General Electric Company.) 

Insulating material for electric conductors. British 
Thomson-Houston Company, Limited. (General Electric 
Company. ) 

Safety device for use in electric traction on the oon- 
tact-stud system. Griffiths and Bedell. 

Mavor, and Mavor and Coulson, 
Limited. 

Electric automatic cut-outs or switches, 
Co., Limited, and Hodgson, 


Crompton and 


. Aro lamp suspension apparatus. Orompton and Co., 


Limited, and Hodgson. 


1904. 


Electric fuses for blasting purposes, Ourtis and Harvey, 
Limited, and Malson. 

Apparatus for obtaining a flow of electric ourrent in 
one direction from an alternating-current source. 
Hewitt. (Date applied for under Interna tional Convention, 
Feb. 3, 1903.) 


. Process and apparatus for the manufacture of sulphate 


of copper and caustio alkalies by the electrolysis of 
alkaline ohlorides.  Granier. (Date applied for under 
International Convention, April 6, 1903.) 


. Self-registering electrically-operated sectional targets. 


Peters. 
Aitken. 
(Date applied 
for under International Convention, Aug. 8, 1903.) 
Electric light fittings. Veritys, Limited, and Sothoott. 


Electric furnaces and the extraction of zinc by means 
of the same. Edelmann and Wallin. (Date applied for 
under International Convention, July 23, 1903. 


16894. Apparatus for electrically indicating the pesition of 
railway signals, points, or other gear. Siemens Bros. 
and Co., Limited, and Ferreira. 

17527. Commutators for dynamo-clectric machines. Siemens 
Bros. and Oo., Limited, and Berry. 

17879. Spring terminal clips for electric conductors. Schade. 
1908) applied for under International Convention, Oct. 29, 

18343. Eleotric incandescent lamps. Phelpe. 

18343. Electric incandescent lamps, connections, and switch 


mechanism therefor. Phelps. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. Ec Last price 
Commereial and Industrial.— £ 8 
Alliance Eleccrical Co.,5 per cent. Cum. он a 1. 891077 | e -i 
Aron 1 Meter, 6 p.c. Cum. Pref. ae 1 a ri 
British Insulated and оро, Cables, Ord. . 1.400.000 5 — 5 
„ 1-100, % ................ 5 — Sa 
— — 44 per cent. Mortgage ‘Debentures .............- 100 .. 101104 
British Thomon Houston Co., 44 per cent. 1st Mort. Deb. 
Bed. wen m xx. ĩͤ еони e 100 — 100-102 
Elec. and Manur., 6 per cent. Pref. 
215,001-375,000 . вааабаәә — 23-35 
— 4 cent. Mortgage Debenture Stock ona ES 85-89 
Brush ‚ Ordinary, Nos. 1-106,731 . а — +? 
— Non. Oum., 6 per cen cent. Vissabad И ИН S а w 1-14 
U per cent. lst Debenture Stock.. . . . . LOO no 84-97 
— 41 per cent. 2nd Debenture Stock . е 0409900959 о.е 100 ња 70-75 


Name. 
£ 
Oallender's Cable, Debentures egesen ee 9.9 6.0 9 & 00 j 000000 100 
— РЇП АГУ 1... .. о.о оо ооооео осоо оооооо ооо 2226 „ „„ 5 
— per cent. Prei. 5 
Crom 6 ———Á—— (k —— 5 
— b cent. Ређеобагев.......................... 100 
Edison а and Swan United, А” Shares, 1-99,261 .......... 3 
“д” Shares, 014017,130 ........ 5 
— per cent. Debent uren .ꝑ .. 100 
—— 4 per cent. Deb. Stock, Red. .................... 100 
Electric Construction, Limited, Nos. 1 to 118,100 ....... . à 
— — 7 per cent. Cumulative Prei... .. 2 
4 per cent. Perp. lsb Mort. DOD). РНИИ 100 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 
General Electric Com (1900), cent, Cum, Pret. .. 10 
— 4 cent. 1st Mort. Deb. Stock 100 
W.T.H тетер Wo йо, sincera éxsesas © 
— 44 per -— —— —f——4 r — 5 
per oen bentures nnn 100 
India Rub oet Percha, and Telegraph Works .. 10 
4 per cent. Ребешлїгөй........................ .. 100 
Parker, Thos., Limited, rade n 8 10 
Telegraph Construction and Maintenanoo — 12 
— 5 per oent. Bond ~.~ 100 
Eleetrle Lighting and Supply. — 
— and соо еар SEN Dem ld 
— 44 per cen 
6 per cent. Cum. 5 Pref., 15,001- 22. 600 . 10 
cent. Debenture Stock. Red. ............ . 100 
Bromley ent) Electric t and Power OOo. 5 
— 44 per cent. 1st Debenture Stock, Red. 100 
Brompton and Kensington, Ordinary............. ЖО 5 
— Cont. Preferenoe ........................ 5 
Calontta Кошо UL Corp., Ordinary, Nos. 1.60, 000 ч 
бике Electric Supply Com Ltd., £10 Ord. . 8 
Oentral Electric “Жи, 4 | рок 150700 Guar Deb. Stock 100 
Obaring Cross and Strand, Nos. 1-70,000 ................ b 
—— — 4 per ;:001-90,000 . . S RE EROES 5 
— — 44 per cent. Cum. Pref, ........................ 5 
фо Undertaking” 4, p.c. Oum. Fal, 1-40,000 5 
. ‚001-80, ооа %%% ae асаан таен 5 
per cent. ture Stock, Red. (Prov. Certa.).. 100 
Chelsea Electricity Supply ............................-. 5 
с 12 cent. Dobenture s "n 
Otty оп, Gt саан 
—— 6 per cent. Cumulative rie Vae UE эк тө экө 10 
— per cent. Debenture Stock m 
anty of et per cent. 2nd Deb. Stb. Ps Prov. Certa. (all ра.).. 
County of don Шеше Supply, Ordinary .......... 
— 6 per cent. Oum. Prei . 
per cent. Debentures Prov. Oerts. All pd. Rd. 100 
—— —— 44 per cent. 2nd Debentures Prov. Certa. ........ 100 
Bdmundsons' CY 9 Ordinary, p 000.. 5 
—— 6 per cent. ш JJ ees dees aas oe 5 
— 44 реш t. First Mort. Deb..................... 100 
Electric Lt. & Tractn. Oo, of Aust., Ld., 6 p. o. Om. Pl., 1-50, 000 6 
6 per cent. дшге Stock, Көй, .............. 100 
Folkestone vod Bu e Buppiy, Ltd. Nos. 1-10,000...... 6 
Deb. Stock, Вөй...... жос о 100 
Натапа Дате Limited, 1- “15, 000 аана sa m 10 
Hove Electric Limited, Ord.. 1-13,000 .. ........ 5 


Lighting, 1-15,000 
Isle of Wight Elec. Lt. and Pwr., Ld., 44 p.c. Db. Stk. Red. 100 


Kalgoorlie Electric Power and Lighting, Limited, 6 per 


Е cent. Cum. Pref., 1-150,000 .. Elec. Ti. Li ond. ii m : 
Knightsbridge Elec. Ltd., U 
Ke n and tabri and Not 
r 
Kidderminster and Dist. Deo. Lighting and BAS Pret. 10, 
London шесе, G ĩ ; h еже еже khe вв m" H 
pee cent. РтеЇ,..................-... 0.0.0.0 
" M рег E lst Mortgage Debenture Stock, ed... 100 
vie pci а Mortgage Debenture Stock . -++ 100 
per cent. Cum. Pref. ........................ 
per cent. Mortgage Debenture, Red. . . 100 
Midland Electric Power Dis., Ld., 44 p c. 1st Mort. Deb.. 100 
Newcastle-upon-Tyne Electric Supply, Ordinary ........ ; 
Notting Hill Electric ting JC 10 
——— per cent . First Mort. Debs Nos. 1-500 (Reg.) .. 100 
Oxford Electric, ‚ 1-96 ana 40 -14,510............ 5 
— 4 per cent. Debenture Stock ................. 100 
Royal El . ii per cent. First 
Shares Mortgage Debentures ........................ 100 
Smithfield Marketa Electric Вар pet Ord., 1- 000: 5 
4 m cent. Debenture Stock 
South Lon Ordinary ! cie ⅛ ͤ⁰ toca nen 
South Metropolitan Electric Light and Power Oo., Ord... 1 
per cent. Cum. Рге!........................... 1 
——  — 44 per cent. 1st Mort. Deb. .................... 100 
—-— Ditto, J ше, J!... ͥ or Cr VASA da — 
dt. James's and Pall he add 101-80,080 ........ — 5 
7 aed dent. Pref. .. ca .. ә: D 
U ban Ble 910. Шер. „rar ili ""*e"099»45252959 оо „ ьо GO 5 
P c Supply Oo., Ordinary, 8-30,007 .......... 
5 per cent. Cumulative = евра 50,001-80,000 5 
Westminster, Ordinary ................ 6..6. aces -—— Ő 
Electrie Tramways.— 
Anglo- шч, er vent Cum, Pref., 1-260,007 ..... Н 
8 6 per cent. Debenture Stock. 1888 .. 100 
Auckland Elec. Trams., Ld., 5 p.c. 1st Mor. Deb. Stk., Red. 100 
Barcelona Tramways Limited, Ord., 1-20,000 ............ 10 
5 per cent. Cum. Pref. Bhares, 1-10, 000 10 
— 5 per cent. Deb., Red., 1-600 .................... 100 
——— 4, per cent. Red. Deb. &бооК.................... 100 
Rath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606.. 1 
—-— per cent. Cum, Pref. Shares, 1-59, 3 1 
Belfast Street Tramways, Ord., 1-26, S 10 
Blackpool and Fleetwood Tramroad .................. — 10 
Brisbane Tramway Invest., Lim. » 1-76,000 ........ 6 
5 per cent. Cum. Pref., N. 176.000 Ero dE 
——— 44 per cent. Deb. Stk., Red., n Qeria. ali pd. 100 


**.07000909«6020006099€9.9 


cent, Pref. 
— — 44 per cent. 1st Mt. Debs., Nos. 1-6,260, of £40 each 40 


— 44 per cent. Vancouver Power Deb. 
British Hlectric Traction 9 80 1 
— бре рөг са са. Pf., 50 001-60 000 еооое 
—— 5 per cen 1 5 
— à per cent. 2nd Deb, Stock 


-300,000 & 60, 001-80, 000 10 
ual ы Stock k = 100 


E Last price. 


101-106 


14-8 


wy 


1 
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Amount 
Name. paid. 


Buenos Ayres and Belgrano Tram. Ord., 1100, 000. 
— — ТА per cent. Om. Pi., 140,000 
8 6 per cent. Om. Pl., 1-87, 2 6 6% „%% „%% осоо ее 


Prov. Cert., all paid 


P . 100 
Buenos Ayres Electri» Trams., Ld. р. с. Deb. Stk., Red. да" 


Caicutta Tramways, Limited, 1- 102.2 S 
44 per cent. 1st Deb. Stock, ... 
Oape Slectric Tramways ,Nos. 1-480,000 "КУУ КЛЕТ 
Olty of Birmingham Tramways, 5 per cent. Cum. Pref, . 
4 P cent. lst Mortgage Deb. , 1-5,000 (1917).. 

l 


Oviomoo 
Mortgage Debenture Stock, Red. 
Cork Blectric Tramways and Lighting Co. Ordinary 3 
б per cent. Oum. Pref 


е овоо ов овс оеооовоовео 09.0 Of һә 


— — 4 per cont. Debentures ......... 


00 
Dablin United Tram ways (1896), Ord., Nos. 1-60, 000 .... 10 


6 per cent, Pret., Nos. within 1-60,000  ........ 
54 pet cent, Mort. Debs., 1-5,000, Red 
lapertal ташта s Ordinary осоо „%% „% „% % % %% %% оо „%%% „% „% ое ов 
6 per cent. Can. Pref. eeeecesoeesceeaesee@ ьо seeecaus ae 
44 per cent. Deb Stock .... 
Isle of Thanet Electric it Ale and Lighting, брег c. 
Oum. Pref., Noe. 50,00 осоосооьооооцоо 6.0 оз овоо 
— — 4 pet cent. Debenture Stook оос 6 „60 ecc „ „„ 0e 0 

Kiddermtuster and District Lighting and Traction, Pref. 
Loadona Catted Trys.(1901),5 per cent. Onm., Pref. ...... 
4 per cent. 1st Mt. Db. Stock, Red. 


% % „ 22 66 о „ ео 


no 
Madras Elec. Trams (1904), Ld.,5 per, cent. Deh. Stk., Red. 100 


Metropolitan Elec. Trams., Ld., De . 1,000,001-1, 314, 016. 
5 per cent. Cum. Pref., "500, 01. 000, 000 
44 per cent. Deb. Stock, CV 
Milwaukee Electric Rall and Lignt. 5 per cent. 30-yr. Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 
1908, % Uꝗ ꝗ/᷑neee 8 
Sterling 44 per cent. Deb., 1922, 601-2, 00 
New General Traction, Ordinary (ZE % %%% %% % „% % %%% „%% ę „ „„ 
—— 6 per cent. Cum 


m. 5 
— per cent. Mortgage Debentures, 1- 1, 713 (Egi. ) 100 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| 


Traffic Returns for 


| a ‘single track | Accounts for past year, 
| open. 
* | | Our at | | Total | Р Oar miles | P С fi 
ren ota assengers | Car miles as 
| жашыды 1904. | 1905. | Week, 1904, 1908. Ending receipts) carried. run. enger 
£ А £ | £ d. 
Aberdeen Corporation. Зер. 24 1,451 1,243 |+ 203 May 51 Hert 9,099,715 794,641 | 0°98 
Ayr Corporation. July 11 560 559 | + | „ 19| 14,169 3,201,586 536,049 | 1°03 
Barking Corporatlon Oct. 1 43 — къ м: € y; 
Birkenoead Corporation E „ 2| 1078 | 1,167 | 23° 35 4 234 March 31| 56, 0° 5 |. 11,327,932 1,319,701 | 1°158 61 
Birmingham Tramways ...... 1| 5,755 5,476 ө | | — Ex — = 
Blackburn Corporation ...... 25| 1,014 89| + 25 | „ 25 43, 374 7,742,692 951,484 — 4:59 
3lackpool Corporation. | Oct. 1| 1,512 1,113 | + 174 „ 511211,168 | 6,169,121 784,443 | 1°52 = 
Bigckpool-Fleetwood Trams. Sep. 5| 1,465 | 1,368 | + 164 | Dec. 51 32,021 | 2,258,981 600,757 | 3:24 7 05 
Halton Corporation Oct. 2| 1.844 1.872 - 58 March 51) 94,161 | 19,895,436 | 2,188,020 |114 5:89 
Bournemouth Corporation....|Sep. 28| 1,136 | 1,120 | + 104 | = | а мі x "E T 
Bradford Corporation ........ „ 24| 4,774 4.049 | + 41 — 23 — — me x 
Brighton Corporation ........ Oct. 2| 1,017 948 | + 74 „ 311 — 10,432,508 | 1,031,928 | 100 & 
Bristol Tramways QU: „ 4 5,017 5,220 | — 514 | Dec. 319 253,150 | 44,591,459 | 6,055,528 — — 
Burnley Corporation » 1| 1,129 829 | + 10 ә FIR zu A — єз 
Burton Corporation » * 545 418 | - — |March 30 11,574 2,556,134 282,378 | 18 7. 
iff Corporation .......... AMAN 000 2,059 | — 217 * — T e — 
Carlisle Tramways Company. | A 22 215 | - ex Dec. 319 9,937 2.805,277 334,393 = 
Central London Railway...... „ 1| 6,473 | 6,185 6 „ 34/362,471 | 44,953,938 | 1,292 674а | 1:87 
"ty & South London Railway s 2| 2515 | 2,044 | - 63 „ 51/165,003@) 19,069, 519 — — 
Colchester Corporation ... Sep. 14 321 ak кл 22 = a 
ЧогЕ E. Т. and L. Company .. Oct. 1 | 912 550 | — — * 319 25,657 6,353,823 919,676 1:00 
Darwen Corporation.......... PA. 4 255 22B 7-23|March Tv 12.541 2,540,735 254.279 | 1°25 
Dover Corporation .......... | * 1 | 256 219 | - 44 „ 81 11,255 2,871, 332 280,921 091 
Dublin 4 [M ыу, n " : y oe i Hs - 61 Dec. 517) 6,23 588,905 107,164 | 3°88 
Dublin electric cars....| ,, | 32 A 
Dublin 8. District, Electric ..| ,, 1 | 82 938 | — 460 „ e — 5,429,556 | — 
Опадее City Tramways ..... Зер. 28 882 | 957 | – 22 | May 15 35,874 | 9,084,522 752,814 | 0°93 
Вазу Ham Corporation Oct. 1 698 577 | + + 10°75 March 31| 34,312 | 12,950,259 807,002 (65 
Glasgow Corporation ........ | 1| 15,76 | 15,667 | + + 125 May 511666, 572 | 177,179,549 |14,008,750 | 0:88 
Gloucester Corporation ...... Se р. д\ | 944 | — - а = ай ры, 
пашах Сог ration панента я n 21 5,162 2,815 + ot 3 381 301 March 51 68.2! 16,322,054 1,387,825 | 14 0 
d uddersfleld Corporation. (Oct. 1| 1,552 | 1,229 | + + 2,751 | 35 „ oll 65, 1 11,893,287 | 1,622,000 |12 
Hull Corporation, E. 8 |» 1| 213 | 1,906 | + | + 7.755 19 „ 51 87,707 | 21,065,999 | 2,218,696 | 1-00 
[lford Corporation .......... 1 450 | 436 | - — a — — pa A * 
[ikeston Corporation ge р. 2 148 181 | - — =a m = = EM RS 
Kirkcaldy Corporation „ 28 216 — Ке “te к. ae A ow 2м 
Leeds Corporation Oct. 1| 5,856 | 61u | - 9,9 B14 „ 99,280,562 | 60,739,254 | 6,215,799 | 1°10 
| 
Leicester Corporation . .. Sep. 3 1,506 | — as] — | - — Ci — 
Liverpool Corporation 24 | 10,684 | 11.072 | — 105 | Dec. 519\531,484 113,057,234 11,734,838 | 111 
Liverpool Overhead awe Oct. 2| 1,538 1,672 | — — | June 50 79,252 | 10,466,726 986,185a | 1:82 
London County Council . „ 1|15,641 | 10,916 | + 40 5 | жай ав. » E 
Lowestoft Corporation ..... n 212 23r. | — kis x | T > — = 
Maidstone Corporation 5 | 163 = -— | bc — 4 Е SA 
Manchester Corporation.. .. „ 11 12,585 | 12,137 — = = = - 
Metropolitan Elec. Tramways) „ 1 1,913 1,541 | + = E y : | EX Mg 
Nelson Corporation m vg 123 98 | + = March 51] 5,200 | 1,420,759 | 171,132 E 
Newcastle-on-Tyne Corptn. .. 1| 5,940 | 3,685 | + 58} „ 25|135,027 | 39,715,120 | 4,059,907 |171 
Newport (Mon.) Corporation..|Sep. 24 498 510 | — EN a " а MN у | + 
Portsmouch Corporation July 25| 2,492 | 2,025 | + + 29 31| 91,448 18,204,426 | 1.828.193 1°16 | 
r i 165 | + 44 „ 510 5,416 | 925,981 | 127.456 | 1°38 
Kotherham Corporation.. . Oct. 49 | 521 | — Sa c ПЕ a 914.47 75 4nc 
3alford Corporation . Aug. B| 4,242 | 4,066 | + - 22, ; ез | * 31.119 | 525,840 | 1 v. | 
Scarborough Tramways Co.. Oct. 1 163 =e 2 : | = ES i5 
Aheffield Uurporation ........ P 4 4,691 1.855 | — = М ‚ 85g 216, 209 56,812,049 | 4.926.083 0-904 : 
a4*nthamopton Corporation .... Зер. 22 1,048 1,095 | - 11 x 31) 35, 874 9.084.522 "52.814 | 0:946 11-455 
4outhend-on-Sea Corporation.. „ 2] 445 + * | sieh x ues 
Stockport Corporation ...... „ 23 625 | + — > _ = 
a4nderland Corporation ...... Oct. 2 1,216 1,21 -- 18°48 » “BI 62,506 14,848,958 | 1.423.463 |101 | 
Swindon Corporation ce | 512 - As à s * * мы) 
Wallasey ODO. > os 128 105 |+ 10:5 » 51| 55,875 | 6,564,493 | 757,688 |131 
Vest Ham Corporation| „ep. 29 1,140 | — d 2 s рд ae bes 
Wolverhampton Corporation..| ,, £3 | 712 | 464 | + = „ 319 22,878 1,965,066 | 417,535 e 
| | | | 
* Tucludes maintenance of b way and proportion of to the tramw com 
p Per mile of single teack. э of permanant way an d Including d ay companies for term of unexpired lease, f. Train malle. 


j Only eight months—expenditure includes large special items incidental to starting new departme 


б percent. Deb. Brack арна “ЛҮК e RUM 


есфг1б Tramways and Lighting, б percent. in 


ооо 06 0 66 оо 100 


Ortensa’ „on and Blacseio Oompany 


eeee Pe Seeeveeaes ee Ce Sees 


per ee 
Perth Elec. Tramways (W. A.) 5 per cent. 1 Mrt. Deb. ВК. 
Potteries Hlectric Traction, 80,001-40,000 .. .. 
— 2 per cent. Cum, Pref., 1 000 оо e» 9-9 ро ao 9-9 ^e 
— рег cent. Debenture Stock 2292 0008 оз ое ње 1 


South Lancashire Electric Traction and Power Company 
000 Ordin 


— £250, ary 
— £628, 093 44 per cent. Debenture Stock 10 


Electrie Railways.— 


Central London, Ordinary .......... as = as as a» 100 


6 6 % „%% 4088 „„ „„ „%% „%% %% оо ол „ GD 


4 per cent. Pref. 


100 
— 4 Deb. ВбооК (Prov. Oerte., fully paid).. 100 
Olty and ро. London E (Prov, бой Ordinary ‚ 1 


— 4 per cent. Debenture Sdock 


eee 


00 
— 6 per cent. Pref. Stock °Э1...................... 100 


98 LE 99 *90€000*o5809 0900050900009 
ооооооооооооотвовз AS] 1 
Liverpool Overhead, 6 187500 cent. по Ts 


4 per cent. Mortgage Debentures, BoA., 1-1,700 


Underground Electric Railways of London, 5 cent. 
Profit-sharing Secured М Dion] 


OU08 a as am os oo am os ao an "- es aem 


Waterloo and Оу, Ordinary am шо Que — as ео ео шә «р то an «р 100 


Telephones.— 


National Telephone, Preferred 2. =» = = a» as a» ~» ao 100 


— À— Deferred Stock „e оо оо %% ое оо оо (9 & OF OF ьо оо е 
6 per cent. Oum. Firat Pref. 
— 34 per cent. Deb. Mond Red. 


—— į net cent. Deb. 8 
—— — — $ per cent. Prov. Cert. 


——-— 6 per cent. Cum. Pref. 


ece 6 оо ов өэ + э э э е э өө өэ өө э ө 


Miles of 


f Tucluding one section of borse tesction. о 1908, 
пф, 


NOTES. 


Electro-Harmonic Society.—The society inaugurates 
ita season to-night in the King’s Hall, Holborn Restaurant, 
with a concert of which we gave particulars last week. 
Mr. J. S. Raworth will take the chair at eight o'clock. 

Institution of Mechanical Engineers. — This 
institution opens ita session on the 21st inst, when Mr. 
R. M. Neilson will read a paper entitled A Scientific 
Investigation into the Possibilities of Gas-Turbines.” The 
dates of other general meetings are as follows: Nov. 18, 


Dec. 16, Jan. 20, Feb. 17 (annual general meeting), 


March 17, and April 14. The anniversary dinner is fixed 
for April 13. Graduates’ meetings will be held on the 
second Monday in each month. 


New Publications.—*" The Testing of Continuous- 
Current Machines,” by C. Kinzbrunner (London: Harper 
Bros. бв.) ; “ Electric Furnaces and their Industrial Appli- 
cations,” by J. Wright (London: Archibald Constable and 
Co. 8s. 6d.) ; “Smoke Prevention and Fuel Economy," by 
W. H. Booth and J. B. C. Kershaw (London: Archibald 
Constable and Co. 6s.); * Electric Lighting for the Inex- 
perienced” (the Wallet Series of Hand-Books), by H. 
Wallet (London: Edward Arnold. Paper 1s., cloth 26). We 
learn that Mesers. F. Н. Parshall and Н. M. Hobart have 
in hand а new and important work on electric traction of 


an exhaustive nature, which will shortly be published by 


Messrs. A. Constable and Co. 


Pyroradioactivity.— Mr. T. Tommasini contributes a 
paper on this subject to the Arch. Sci. phys. nat. Metals, 
when heated by an electric current, become radioactive 
and are capable of discharging electroscopes, etc. All the 
metals emit rays capable of discharging either electrifica- 
tion, but the difference between the two actions is generally 
very great. Iron, copper, and platinum produce a more 
rapid discharge of negative electrification, whilst for silver 
and sinc the opposite is the case. If the current increases, 
however, the difference between the two effecta tends to 
disappear, and at bright incandescence the metal discharges 
both electrifications almost equally. The radioactivity of a 
metallic thread heated to redness by a current diminishes 
along an asymptotic curve, but ita power is regained by 
rest for some time, or by light friction. When the radio- 
activity has become weak it continues for some time after 
the heating of the current, but is lost if the wire is struck. 
A mantle of glass or aluminium surrounding the wire also 
becomes radipactive. Three types of emissions exist: the 
a, easily arrested by screens, the f, more penetrative, 
and the y, which discharge either electrification, induce 
fluorescence, etc. They are, however, less penetrative than 
the y-rays of radium. 

Wireless Telephony.—Experiments in wireless tele- 
phony have lately been conducted by & naval man in 
Monmouthshire. As the invention has not yet been patented 
a detailed description is not available, but the reports con- 
cerning it do not err on the side of pessimism. It is 
proposed that the receivers and transmitters shall consist of 
three classes— first, long distance; second, medium distance; 
and third, short distance. For short distances the inventor 
states that а dynamo is neither necessary nor desirable, as 
it destroys the tone of the voice. He found that eight 
ordinary cells with a good coil would carry the voice over 
five miles of sand, so as to be quite audible and reeognisable. 
For 10 miles he uses 12 up to 20 celle, but no dynamo. 
For very long distances greater power would be required, 
and a яша] dynamo necessary. It is further stated that 
for land messages a central station would not be needed 
except under certain conditions, and that the tall poles 
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used in wireless telegraphy would also be unnecessary. The 
apparatus is reported to have operated with considerable 
efficiency at 10 miles, the limit of the experiments, but the 
inventor expresses confidence that the system can be used 
for long distances. 

Rontgen Rays in Cable Factories.—It has been 
known for some time that Róntgen rays could be advan- 
tageously employed in connection with cable testing, and a 
portable apparatus suitable for the purpose has, according to 
the Blekirotechnischer Anzeiger, been put on the market recently 
by the Elektricitäts Gesellschaft Sanitas of Berlin. The 
object in view is the detection of impurities, air bubbles, eto., 
in the insulating covering of the cable during manufacture. 
The apparatus consiste of a case mounted on an iron frame 
on wheels and containing the induction coil and condenser. 
The whole can be readily moved about by means of the 
handles provided. One side of the, case is removable, to 
permit the interrupter and the motor working it to be 
easily inspected. A switch panel is also fitted containing 
two fuses, adjustable resistances for varying the speed of 
the interrupter motor, anil for altering the primary current 
and main switches for the motor and for the induction coil. 
A framework is fixed over the top of the case and carries 
two roller guides for the cable under test. Beneath these 
gaides the Réntgen tube is held in a wooden clamp, and 
above them an adjustable fluorescent screen is fixed. Ая 
the cable is drawn past any irregularities in its structure 
are reproduced on the screen. By enclosing the screen in 
a light-proof covering the test can be readily carried out 
without darkening the room in any way 

Personal.— We hear that Mr. A. W. Heaviside, I.S.O., 
M. I. E. E., first president of the Newcastle-on-Tyne Section 
of the Institution of Electrical Engineers, has retired 
from the position of superintending engineer under 
the Post Office, having taken advantage of the age 
limit. We are pleased to note that Mr. Heaviside has 
come to London, and that in future his address will be 
12, Tring-avenue, Ealing Common, W. Of the work done 
by this engineer at Newcastle we have a very high opinion. 
In telegraph work Mr. Heaviside was responsible for the 
development of the telegraph system in the North-East of 
England. For many years he enjoyed the distinction 
of being practically the only telephone engineer in 
this country who controlled a fairly large exchange 
not belonging to. the National Telephone Company, 


which he developed on the Bridge system (which he 
‘invented, and also secured privacy). As Mr. Heaviside 


is undertaking consulting work, his experience will be 
now at the disposal of anyone who may wish his 
advice either in telephone matters or in electric lighting 
undertakings. The work carried out under Mr. Heaviside’s 
control when the first station of the Newcastle-on-Tyne 
Electricity Supply Company was constructed was also of a 
pioneering nature, and his control of that undertaking as 
consulting engineer lasted for a large number of years. 
Electric Railway Practice.—The opinion expressed 
by Mr. Philip Dawson in “Modern Electrical Practice,” 
that the third rail will become obsolete in a few years, 
receives confirmation from Prof. S. P. Thompson, who con- 
tributes the following to the daily Press: In view of the 
numerous fatal accidents which have occurred at the ‘ live 
rails,’ lately laid down for electric propulsion on some of 
our railways, the public is naturally beginning to ssk for 
something more than a makeshift protection. Unfortunately, 
neither the public nor the not-electrically-trained railway 
engineers appear to realise that the ‘live rail’ is itself 
already an obsolete device, discarded in the latest types of 
electric railway. ‘In 10 years’ time there will probably be 
no live rail’ left. 1 am no lover of overhead wires or 
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conductors in places such as our city streets, where they 
endanger the public; but if there is one situation where 
overhead conductors can be placed and maintained safely, 
that situation is over a railway, particularly an underground 
railway. Already the ‘live rail’ has been discarded in at 
least two places in the United Kingdom. It is an engineer- 
ing blunder. I would therefore ask whether the time is not 
ripe for public opinion in some effective form, such as a 
departmental enquiry, to step in and prevent the railway 
engineers in England from committing our railway systems 
any further to this dangerous and unnecessary device.” 

Glasgow Technical College —Tho Scientific Society 
of this college opens its thirteenth session on the 15th inst., 
when Mr. R. D. Munro will deliver his presidential address. 
The following is the programme for the season: Oct. 15, 
presidential address, by Mr. R. D. Munro, M I.Mech.E. ; 
Oct. 29, The Law of Workmen’s Compensation," by Mr. 
W. Boyd Anderson; Nov. 12, The Diesel Internal-Com- 
bustion Engine, as applied to Electrical Generation,” by 
Mr. A. J. Lawson; Nov. 26, “The Electrical Drive of 
Large Reversing Engines Working Intermittently,” by Mr. 
Maurice Georgi; Dec. 3, symposium; Dec. 10, “ Electro- 
metallurgy—Some Notes on its Present Position,” by Mr. 
John D. Mackenzie; Dec. 17, thirteenth anniversary dinner; 
Jan. 21, Notes on Toolroom Organisation and Practice,” 
by Mr. George Blair; Feb. 4, Kathode Rays and Allied 
Phenomena,” by Prof. Blyth ; Feb, 18, High-Speed Tool 
Steels from the Users Point of View,” by Mr. E. H. 
Robertson; March 4, Steam- Generators and their Failures,” 
by Mr. George Ness ; March 18, “ Independent Condensing 
Plant,” by Mr. Charles Day; April 1, annual general 
meeting. At the annual general meeting it was agreed 
that the annual subscription for members be increased from 
Ба. to 7s. 6d., and for student members from 28. 6d. to 5s., 
to enable the society to undertake the publication of papers. 
The council trust that this development will receive the 
hearty and united support of all members. 

Dundee.—Heference has already been made in these 
columns to the practice of certain customers who generate 
power for themselves in using the municipal system merely 
as a stand-by after the Corporation have incurred consider- 
able expense for equipment. The authorities appear to 
have now realised the position of affairs, and have givon а 
general approval to the report presented by Mr. Н. 
Richardson, the borough electrical engineer, last week, in 
which he recommends that the Corporation should follow 
the example of other towns, and obtain the insertion of a 
clause in their Act to the effect that no person having а 
separate supply should be entitled to obtain energy from 
the Corporation unless he agreed to take а reasonable 
minimum—say £7 per kilowatt per annum, which repre- 
sents an approximate average of the terms prevailing in 
other towns. Apparently the Corporation have not at 
present decided to apply for the inclusion of such a clause, 
but Mr. Richardson has been instructed to negotiate with 
the customers coming under this head upon the lines indi. 
cated, so that the authorities have presumably awakened 
to а sense of the fatuity of giving а supply merely as a 
stand-by. We notice, by the way, that the Corporation 
have decided to substitute modern cables for the copper 
strips in their lighting distribution system. This will 
entail an expenditure of about 25,000, and is expected to 
result in materially increased efficiency. 

The Telegraph, Telephone, and Cable in War.— 
This subject was treated in a paper read before the Inter- 
national Electrical Congress by Major 8. Reber, of the U.S. 
Army, and we are indebted to the Electrical World for the 
following abstract of same: ‘The use of electrical means 
of communication is now absolutely necessary to success in 
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war, not only in the grand strategical combinations of a 
compaign, but also in the varying technical situations on 
the field of battle. The development of the use of the 
means of communication in war has been along lines similar 
to those of commercial practice. The engineering principles 
are the same, but the operative conditions are more exact- 
ing and difficult. The essential requirement is absolute 
certainty of service, independent of dictates of economy. 
The service of communication is separated into field and 
fortress work. The fortress system consists of the 
permanent lines, usually underground, the details of which 
are zealously preserved as Government secrets. For armies 
operating in the field a“ complete chain of communication 
should exist from the outposts to the main base of operation. 
By the use of light field cable and bare wire a detached 
cavalry column can be connected during its movement with 
the main body. The paper contains an historical sketch of 
the use of electrical means from 1859 down to the present 
time. The part played by the cable in the history of recent 
years has completely proved that ite róle is scarcely inferior 
to those of the military and naval forces themselves. In 
the war of the future between two naval powers, the result 
will depend largely upon coal and cables.” 

Transformer Exhibits.— The detailed construction 
of the Siemens and Halske transformers exhibited at St. 
Louis is shown in the accompanying illustration, which we 


transformers are used in connection with the firm’s recording 
instruments in the cases of very heavy alternating currents 
The plane of winding of the secondary coil is at right 
angles to the primary current loop, and this transformer 
gives resulta independent of frequency, and uninfluenced 
by neighbouring currente. The exhibit also includes a 
number of potential transformers, which are built as high 
as 30,000 volts, for use in testing high-tension apparatus. 
Electrical Club for Birmingham.—The proposal 
to form an electrical club for Birmingham, concerning which 
we published a communication from Mr. W. Dalby last 
week, looks like bearing fruit. A meeting was held at the 
Colonnade Hotel on Saturday night, when Mr. J. W. Innis 
presided over a gathering representative of the Post Office 
Telegraph Branch, the National Telephone Company, 
Municipal Technical School, Midland Railway Telegraph 
Department, and the electrical trade. The chairman stated 
that for some considerable time a feeling had existed 
amongst the allied workers in the electrical trade that a 
club or institute should be formed, the membership of 
which it was proposed should be confined to those engaged 
in the manufacture and use of electrical apparatus and 
machinery in all ite aspects. It was thought that a club of 
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the character suggested would be of considerable value to 
The basic principle 
would be mutual, social and intellectual help to ita 
members. Several speakers expressed the opinion that 
the social side should be developed to its fullest extent, 
and that the subscription should not be prohibitive to the 
ordinary worker. After some discussion, the following 
resolution was unanimously adopted: That a committee 
consisting of seven be appointed to consider the advisability 
of promoting an electrical club, and to present a report at 
Messrs. J. Inniss (consulting elec- 
trical engineer), W. E. Whitehouse and W. Smith (Municipal 


the members engaged in the trade. 


a subsequent meeting." 


Technical School), E. R. Wood (electrical engineer), Н. W. 


Dipple (National Telephone Company), M. G. Waggot (Post 
Office), and W. Dalby (Midland Railway) were appointed а 


committee to give effect to the resolution. 


Durham College of Science.—The annual report 
was presented last week to а meeting of the governors. 
During the past session there was a record entry of first- 
year students, but owing to a slight falling-off of second- 
year students, the total was reduced from 513 to 507, 
notwithstanding which the amount received in fees reached 
£8,170—the highest in the history of the college. A 
regrettable diminution is noticeable in the number of 
colliery engineers and miners who attended the spechl 
Saturday lectures. The corner-stone of the final section of 
the college was laid in the course of the year, and the sub. 
scriptions for the completion of the buildings have reached 
over £80,000. The report observes that one of the moat 
anxious concerns of the executive must now be the forma- 
tion of an endowment fund to secure and ultimately to 
increase the emoluments of the teaching staff. A Бепе- 
factor has presented £1,000 as a nucleus of such a fund, 
and it is hoped that other donations will speedily follow. 
The executive have urged the claims of the college upon 


the Government and the local authorities, and in February 


last an influential deputation of colleges attended upon the 
Treasury, with the result that the Chancellor of the 
Exchequer made a substantial increase in the grants, which 
may be further enlarged this year. The expenditure for 


the year, including £14,077 for salaries and feos of staff 


and examiners, amounted to £20,759, leaving a deficit of 
£1,182. Lord Armstrong, Dr. Hodgkin, and Mr. R. 
Redmayne were re-elected to the council, to which Mr. C. 
Cochrane, Sir Andrew Noble, the Hon. C. A. Parsons, and 
Mr. G. E. Henderson were also appointed. The name of 
the institution has been changed to '* Armstrong College, 
Newcastle-upon-Tyne, in the University of Durham." 


Goods Trafüc.—The Vice-Chairman of the London 
County Council Highways Committee, interviewed the 
other day in reference to Mr. Bellamy’s suggestion that 
tramways should be used for bringing agricultural and 
dairy produce into the towns, remarked: “ London is not 
ready yet for its trams to be used to carry agricultural 
produce, but I believe we are bound to see something of 
the kind in the immediate future.” At the present time 
sueh a scheme is not feasible, for the simple reason that the 
cars do not penetrate far enough ; but with the network of 
tramways that will ere long connect the Metropolis with 
rural districts in all directions, the proposal may come 
within the sphere of practical economics. Of course, it 
will be a question at firat of negotiations between the 
outside authorities and the County Council. This will be 
necessary in order to secure through services for passengers. 
Then as the vice-chairman proceeded to point out, it would 
be no use to bring market produce to the present termini, 
as that would entail goods brought to Covent Garden from, 
say, Kent being unloaded at the bridges. This provides an 
additional reason for sanctioning the Council's application 


for power to extend their system over the river. While, 

however, the suggestion offers а prospect of a substantial 

load factor during the night, the Council are prudently — 
devoting their energies at present to mastering the intricacies ^ 
of passenger traffic. Mr. Bellamy’s idea may bear fruit 
earlier at Glasgow, where the Corporation contemplate 
instituting municipal cemeteries, in connection with which 
it is suggested: that the Tramway Committee should make 
arrangements for accommodating the cortège. This sombre 


method of increasing the revenue of tramway undertakings 


is common among our Transatlantic cousins. 

The Alternating-Current: Theory of Trans- 
mission Speed over Submarine Telegraph 
Cables.—In a paper presented to the International Eleo- 
trical Congress, Prof. A. E. Kennelly remarks that the law 
of cables enunciated by Kelvin in 1855 has been found 
inapplicable to overhead land-line telegraphy and telephony, 
and the working theory of telephony has therefore grown 
up independently of that of submarine cables—an unneces 
sary and unnatural division. If, however, the theory of 
alternating-current transmission can safely be extended to 
include the case of signalling over submarine cables, then 
the same theory can readily cover every case of signalling 
over wires. ‘Such a theory can be made not only very 
comprehensive, but also very easy. The paper outlines 
this application of general alternating-current theory to 
submarine telegraphy. In dealing with power transmission 
circuita operated at ordinary commercial frequencies below 
100 cycles per second, а simple solution is reached by 
placing all the capacity in a lump at the centre of the 
circuit; and the resulta are sufficiently accurate for practical 
purposes. For higher frequencies, however, such as are 
presented in telegraphy and telephony over long circuits, 
the method of lumped capacity is usually unreliable, and 
hyperbolic formule must be resorted to if simple expres- 
sions and arithmetic are desired. Hyperbolic trigonometry 
is, therefore, the natural and simple key to the solution of 
the problem. The theory is worked out on this basis and 
shows that the highest speed is obtainable from a given laid 
cable by placing a large condenser at the sending end, 
impressing the assigned maximum E. M. F. on the sending 
end, and making the impedance of the receiving instrument 
(assumed of maximum sensitiveness in construction) equal 
to the sending end impedance, but with the opposite angle. 


Alternating-Current Motors.—A paper on this 
subject was presented by Mr. C. P. Steinmetz at the Inter- 
national Electrical Congress opened at St. Louis оп the 12th 
ult., à summary of which is given in the Electrical World, 
The paper gives a mathematical discussion of all standard 
types of alternating-current motora—synchronous, induc- 
tion, and commutator motors. Under induction motors 
the polyphase, single-phase, and single-phase condenser 
motors are treated, while of the commutator motors the 
polyphase shunt, polyphase series, plain single-phase series, 
inductively and directly compensated series (Eickemeyer, 
Steinmetz, Lamme), repulsion and compensated repulsion 
(Latour, Winter-Eichberg) motors are discussed at great 
length. The author treats the general alternating-current 
commutator motor as a machine consisting of two field 
coils in quadrature and two sete of brush circuits, also in 
quadrature, and derives general equations for expressing 
the E.M.F. in each circuit. The various types of motors 
differ according to in which circuits the impresed E.M.F. 
is zero (short-circuited), and in which circuits the current 
is the same (series connected). The treatment is essen- 
tially more complete than any previously given, since 
the short-circuit of the brush is taken into considera- 
tion. It is shown that of the various machines the repulsion 
motor possesses the highest starting torque and the moat 
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rapid deorease in torque and power with increase of speed. 
and reaches zero torque and power at a definite speed. The 
single-phase series motor shows the lowest torque in starting, 
the highest at high speed—that ie, ita torque decreases 
least with increase cf speed, so that in the case illustrated 
it almost approaches a constant torque motor. The com- 
pensated motor is intermediate between the repulsion and 
the series motor, but rather nearer to the former at low 
and to the latter at high speeds—that is, its torque is high 
at starting and at low speeds, but does not fall off as 
rapidly at high speeds as that of the repulsion motor. 
The repulsion is a low-speed motor, the series a high-speed 
motor, while the compensated motor is intermediate between 
the repulsion and series motors. 


Regulation of Motors.—A patent has been obtained 
in the United States by Mr. G. Rennerfelt for an electric 


motor provided with an automatic regulator adapted to 


successively increase the speed of the motor, in combina- 
tion with an acceleration controller connected to and driven 
by the motor and adapted to stop the regulator when 
the acceleration rate exceeds & predetermined limit. An 
account of this invention is given in the Electrical Review 
of New York, and is accompanied by а diagram, which we 


reproduce. The inventor has in view the prevention of 
damage to motors from the current having been switched 
through in excessive quantities, particularly when the 
motor is carrying or moving a relatively heavy load, and 
also to obviate greater acceleration in starting than may be 
desired. A pilot motor is used for intermittently moving 
the regulator, its movement being stopped when the 
starting current exceeds a predetermined limit, and also 
when the acceleration rate exceeds a predetermined limit, 
and means are provided whereby both of these limits can 
be easily adjusted, so that the same apparatus may be used 
for motor installations with varying requirements. The 
objects of the invention are thus summarised: the preven- 
tion of an abnormal flow of current through an electric 
motor upon starting the same ; the prevention of abnormal 
speeding of an electric motor upon starting the ваше; the 
provision of an arrangement for automatically rupturing 
the current flow through an electric motor in the event of 
overheating ; to devise apparatus in which all the aforesaid 
three objects will result automatically, and in which the 
manual operation shall be limited to the closing of a single 
electrical contact ; and to so arrange the apparatus that a 
mipimum amount of energy will be wasted in its operation. 

Transformer Decision.—The United States Circuit 
Court of Appeals recently delivered its decision in the 
case of the Westinghouse Electric and Manufacturing 
Company v. Stanley Instrument Company, reversing the 
judgment of the court below, which dismissed a suit to 
prevent alleged infringement of patents issued to Nikola 
Tesla relating to the conversion of alternating currents, 
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on the ground that the plaintiff company had failed to 
establish а conception of the invention by Tesla prior to 
April 22, 1888, the date of a certain publication in Italy 
known as the Ferraris publication. The contention of the 
defendant company was that the Tesla patent was not 
directed to the utilisation of two-phased currents in a 
motor, but to a new way of producing the necessary two 
out-of-phase currents; that this specific way of producing 
two out-of-phase currents was old and well known in the 


‘art, and was old and well known ав an equivalent of the 


method in a prior patent; that all the methods of produc- 
ing two or more out-of-phase alternating currents set out 
the Tesla patents were, in and of themselves, old and well 
known in the art as means and methods of producing such 
out-of phase currents; and that their laws and limitations 
had been known and set out in a way not even approxi- 
mated in accuracy or fulness in any of the Tesla patent“. 


"They further maintained that the feature of the Tesla 


patent involved merely the substitution of one means of 
obtaining two-phase currents for another means, which two 


‘means were old and well-known equivalents. In regard to 
this contention, the Court says: “Of course, all thia was 


with the purpose of maintaining that there was no invention 
in any view of the patents now in issue. It unavoidably 
concedes, however, that, if there were invention, it was 
fundamental. When under special circumstances а par- 
ticular practical application of a known principle proves to 
be of advantage in the arts, and yet the thought of making 
it had not occurred to those expert therein, such applica- 
tion, at times, involves invention. The corollary of this 
proposition is that, in cases of this character, where the 
originator bas boldly struck out into a practical application, 
and stated it, though only in general terms, he has, for the 
most part, made his conception clear, even though the 
mechanical details have not been expressed or thought out. 
Therefore Prof. Main was right in testifying that, if Tesla 
made clear his conception in a general way, he made clear 
his invention, leaving the artisan skilled in electrical 


science to work out the practical details required in apply- 


ing what was previously within the bounds of philosophical 
knowledge.” 


New Trolley Apparatus. — Тһе ordinary trolley 
apparatus being quite unsuited to the San Francisco, 
Oakland, and San Jose Railway system, Mr. J. Q. Brown, 


the engineer-in-charge, devised a new type, an account of 


which is given by the Scientific American. The conditions 
were of an exacting character. This company operates 
trains up to eight-car formation, weighing, approximately, 
550 tons, at speeds as high as 50 miles per hour, which 
require at times 2,500 to 3,000 amperes to be collected 
from the overhead conductor. A device was required that 
would operate at high speed on curves without leaving 
the wire in any direction. It was also requisite tbat it 
should have a range of not less than 6ft. in height for 
passing through subways and over surface railroad crossings. 
The apparatus consists of a double diamond iron frame 
made up of four conjoined frames. These are connected 
on each side by elongated joints to give stiffness, while 
at top and bottom the frames terminate in segmental 
gears. The gears at the bottom cause the side frames 
to move in unison, while the gears at the top keep 
the guards always in а vertical position, as shown. The 
roller is carried at the top on a shaft, the ends of 
which are fastened rigidly in а casting to which the 
guards are secured and on which pivot the segmental 
gears. The roller is made of 24in. of bin. non-arcing metal 
tubing with hubs in each end, which have graphite bushings 
forming the bearing. The bearings are lubricated with oil 
carried in a cavity in the hub. The guards, which are 
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essential to the satisfactory operation at branch-off wires, 
are made of sheet steel pressel into the required shape, 
The arrangement of the tension springs, which keep the 
roller in contact with the overhead conductor, is 
worthy of notice. The springs are in practically the 
same plane as one side of the bottom frame. This 
arrangement gives practically a uniform upward pressure 
on the roller for all positions of the trolley wire, those now 
in use operating with a pressure of 24lb. Two trolleys are 
used on each train of two or more cars, as such an arrange- 
ment always ensures a continuous and low-resistance circuit 
to the motors. It has been found that this apparatus 
simplifies the overhead construction greatly, doing away 
with all trolley frogs and switches except at right-angle 
crossings, where a simple crossing of special design is used. 
The wear on the trolley wire is less than that caused by 
the ordinary wheel, and the life of the roller which is used 
is not known, as the original rollers are still in service 
after a year's use. These wear to а bright smooth surface, 
instead of being corrugated or pitted, as was expected. 
The device is practically noiseless, the rollers being packed 
with non-resonant matter to destroy the vibration. It is 
stated that the company, which has 26 of these trolleys in 
use, has found them work perfectly, and another railway 
has arranged for a similar installation. 


Preparation and Electrolysig of Pure Molten 
Zinc Chloride.—A description of the tests conducted by 
Mr. Siegfried Griinauer appears in the Zeitschrift fuer 
anorganische Chemie. When commercial zinc chloride is 
heated until the evolution of steam is no longer perceptible 
and then electrolysed, either in a crucible oyer a free flame 
or in a U-tube, hydrogen is evolved at the cathode, the 
amount of bydrogen gradually diminishing until finally 
only zinc separates. As various specimens of commercial 
zinc chloride exhibit different behaviour on being electro- 
lysed, the author has studied the conditions for the pre- 
peration of pure zinc chloride. The experimental conditions 
under which the various specimens of zine chloride were 


electrolysed are very fully described. Those specimens: 


which were readily electrolysed were found to contain 
ammonium chloride, and the influence of ammonium 
chloride on specimens of zinc chloride, which suffered 
electrolysis with difficulty, was accordingly investigated. 
In none of the latter cases did the separation of zinc take 
place at once. Experiments were next conducted with 
mixtures of zinc chloride and ammonium chloride in 
varying proportions, the mixtures having been dehydrated 
at 260deg. as far as possible. Another set of experiments 
is described where the mixtures were dehydrated with dry 
hydrogen chloride. With increasing amounts of ammonium 
chloride, the electrolysis proceeds with less ease; the 
molten masses remain free from zinc dust, but the pre- 
liminary evolution of gas at the cathode persists for a long 
time. The most favourable result was obtained with a 
mixture in the proportion of 11 mols. of zinc chloride to 
1 mol. of ammonium chloride, The gases evolved at the 
anode were chlorine, hydrogen chloride, oxygen (resulting 
from the moisture still retained by the fused ammonium 
chloride), carbon monoxide or carbon dioxide (resulting 
from the oxidation of the carbon poles), and nitrogen 
(resulting from the oxidation of ammonium chloride by 
chlorine), whilst hydrogen, ammonia, and nitrogen were 
evolved at the cathode. The amounts of these gases 
were determined by gasometric methods. Auhydrous 
zinc chloride is prepared by heating ordinary zinc chloride 
which has been dehydrated, as far as possible, with con- 
centrated hydrochloric acid. It may also be prepared by 
passing dry chlorine into fused zinc, or by adding zinc to 
molten lead chloride, An apparatus is described by means 


of which zinc chloride was dehydrated by a stream of 
hydrogen ehloride. The electrolysis of pure zinc chloride 
was next studied under varying conditions of current 
Strength. A description of the separation of iron and 
zinc by the fractional electrolysis of their fused chlorides 
is given. Mixtures of zinc chloride with potassium and 
sodium chlorides respectively were also electrolysed with 
varying current strengths. The metallic cloud, which 
separates during the electrolysis of zinc chloride at the 
initial stage, has a lustre like that of mercury. 


The American Tour.—Aíter the Electrical Congress 
at St. Louis, described in our last issue, the party left on 
Sept. 17 by special train for Pittsburg, where the visiting dele- 
gates were divided into six groups, and, under the guidance 
of members of the local branch of the American Institute 
of Electrical Engineers, were taken by chartered trolley 
cars to the various industrial establishments. One party 
went to the Carnegie Steelworks at Homestead, another to 
the Edgar Thompson Steelworks at Bessemer, another to 
the factory of the Nernst Lamp Company, another to the 
Westinghouse Electric and Manufacturing Company's works 
at East Pittsburg, another to the works of the Westing- 
house Air Brake Company and of the Union Switch and 
Signal Company, and the sixth made a general tour of all 
the places, paying only а brief visit to each. Special 
attractions were provided for the ladies. Later the party 
reunited at the works of the Westinghouse Electric and 
Manufacturing Company. Here a section of one of the 
largest aisles in the new east machine shop had been cleared 
for the occasion, and served admirably as a reception room 
and banquet hall. Tables had been arranged in the form 
of a figure 8, with covers laid for 400. The hall was 
decorated with the colours of the various nations repre- 
sented, and was illuminated by Bremer arc lamps, while 
Cooper Hewitt lamps were provided for a photograph 
which was taken when the guests were seated. Mr. George 
Westinghouse, in appropriate remarks, expressed his pleasure 
at the opportunity of meeting and greeting the guests 
of the evening. After a pleasant evening, the guests 
were conducted to the railroad station near by and 
embarked on the special train waiting to carry them 
to Washington, where they arrived early on Tuesday 
morning. A visit was paid to the new buildings of 
the National Bureau of Standards, after which the visitors 
were conducted to the Capitol, and thence to the new Con- 
gressional Library by members of the local entertainment 
committee. Having inspected these buildings, a luncheon 
was served in the café of the library building. The party 
then divided into groups, each group being taken in charge 
by a member of the local committee and conducted to a 
specified point of interest or group of places. The various 
divisions united for dinner, after which the special train 
left for Philadelphia. On Wednesday the party were con- 
ducted over the chief electrical works of Philadelphia, and 
were then entertained to luncheon at the Bellevue-Stratford 
Hotel, where the mayor delivered an address of welcome. 
Subsequently the party returned to New York in time for 
the Arabic,” which left for England the next day. In 
the interim, however, the party were entertained by Mr. 
T. A Edison at his laboratory at Llewellyn Park, while in 
the evening the visitors assumed the function of hosts, and 
entertained the members of the New York committee and 
others to a farewell supper at the Waldorf-Astoria. Presi- 
dent Gray and Colonel Crompton spoke felicitously of the 
success of the visit, and of the cordiality which had been 
extended on every hand, suitable responses being made by 
President Arnold and others. A large number of members 
of the American Institute attended at the White Star dock 


on the Friday afternoon, when the “ Arabic left for heme. 
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THE USE OF ELECTRICITY IN WEAVING 
FACTORIES. | 
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is dispersed to а great extent, the remainder being thrown 
from the glass globe on to the ceiling of the rooms, which, 
being painted in white, will reflect it downwards. As, 
therefore, electricity had long been а familiar feature in 


The use of electricity in spinning, weaving, and finishing | weaving factories, its application for power purposes was 
factories has for a long time been practically limited to the | greatly facilitated. 


Electrically-Driven Beaming Machine. 


lighting of theshops. Incandescent lamps proved especially 

vantageous in this connection on account of their easy 
handling and adaptability to any special conditions, as well 
as of the fact that any danger of fire is practically eliminated 
by their use. Whereas incandescent lamps are being 
employed for the individual lighting of single machines, 
arc lamps have to be resorted to wherever the general 


About 50 years ago the whole weaving trade was practi- 
cally а domestic industry. In the factories themselves 
warps were only made by meansof hand-driven machinery. 
After receiving these таи and the corresponding woof, 
the weavers had to do the further working of the warps at 
bome, the completed fabrics being delivered at the factory. 
This process of manufacture was continued for years, until 
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Motors Driving Heavy Buckskin Looms by Worm Gear. 


illumination of whole machine shops is concerned. By 
their use а more uniform and stronger illumination than 
in the case of incandescent lamps of the same candle-power 
is secured with equal consumption of energy, while this 
illumination will approach daylight, especially as regards 
the distinction of colours. Such arc lamps are fitted with 
ground-glass globes, so that the light thrown downwards 


the mechanical loom was invented and gradually improved 
so as to be adopted on an ever-increasing scale. These 
mechanical looms, being capable of a much more continuous 
and rapid operation than the ancient hand-driven looms, 
were installed in workshops, the workmen now operating 
wholly in the factory iteelf, so that domestic industry 
eventually was practically replaced. Like the method of 
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operation, the raw material has been considerably improved. 

Whereas once upon a time the and woof material had 

in most casos to be dyed previously, the raw material at 

present used is nearly always worked in an undyed state, 

15 dyeing process taking place afterwards on the completed 
rics. 


it proving suitable in many cases to adopt a special electro- 
motor for each machine, thus using what is known by 
individual drives. This, it is true, was not possible before 
rotary-current motors could take the place of continuous- 
current motors, where the commutator of the armature, 
being made up of many individual segments, required a 
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Shuttle Embroidering Machine. 


As regards the operation of these mechanical looms, 
shafting driven by a steam-engine and actuating several 
groups of looms were used in ita beginning. Whereas these 
shaft and belt transmissions, as a matter of course, received 
in course of time many improvements and simplifications, 
further advances were to be anticipated from the adoption 
of electricity, which had revolutionised so many other 
provinces of industry. This was the less difficult as the 
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existing belts could be driven immediately by means of 
electromotors, while the weaving machines themselves 
remained practically unaltered ; moreover, the same type 
of motor could be employed for many different work- 
shops. The necessity of adapting the electromotors to the 
special characteristics of the machines driven by them would, 
however, become more and more evident in course of time, 
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Electric Wiading Machine. 


large amount of continuous superintendence, while being 
subject to considerable wear and tear.  Rotary-current 
motors, on the other hand, required, on account of simplicity 
of their design, no appreciable maintenance. They start 
readily and safely under full load,and are not so susceptible 
to energy oscillations during operation. Thus they allow 
of individual motors being introduced on a large scale. By 
the way, it is satisfactory to state that this use of electricity 


for the operation of individual looms allows of the domestic 
industry, which was disappearing on account of the over- 
whelming competition of factory operation, being preserved 
and in many cases restored to new life, any sanitary 
dangers of weaving being eliminated now, and persons of 
even limited physical strength being enabled to devote 
themselves to the art of weaving, | 
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Some typical instances of electrically-driven looms are 
represented in the accompanying photographs, kindly 
supplied by the Allgemeine Elektrizitats-Gesellschaft, of 
Berlin. In the loom motor constructed by this company 
a short-circuit rotor is used, consisting simply of an iron 
core with notches arranged at the periphery and containing 
copper rods. On both front sides of the armature these 
rods are connected with one another by means of metal 
rings, no current being supplied to the rotating armature 
of the rotary-current motor. The working current from 
the mains has only to be introduced into the stators. No 
sliding contacts or brushes are thus necessary. Ап impor- 
tant feature is the easy and safe excitation of the rotary- 
eurrent motor, even under full load, being much less 
sensitive than any other motor with respect to fluctuations 
of load and overloads as occurring during the operation. 
In virtue of their simple design, rotary-current motors are, 
further, smaller and lighter than direct-current motors of 
the same output, and nothing prevents them from being 
arranged in a most limited space. Ав these motors are 
fitted with shields supporting the bearings, both the coils 
of the stator and rotor are perfectly safe against external 
injury, convenient ventilating fans avoiding at the same 


being supported by the inner sleeve—the eccentric proper. 
Aíter the distance of the centres has been regulated by 
rotating the eccentric bearing, the latter.is fixed to the 
supporting arm of the motor, so as to make any further 
alteration in the relative position of motor and box 
impossible during operation. The motor is thus suspended 
like а pendulum, being liable to yield to the shocks occurring 
in the looms, oscillating with the eccentric bearing about 
the loom shaft to either side. The oscillation is limited by 
two spiral springs, retaining the motor placed below or 
above the toothed wheel to be driven. For many kinds of 
looms it is best to arrange the driving motor horizontally 
beside the toothed wheel to be driven, the motor being 
placed immediately between two springs, the lower of which 
is во designed as to compensate for the weight of the motor 
itself in addition to any possible shocks. | 

In one case of belt gearing being adopted the motor 18 
mounted on a belt balance, designed in accordance with 
each special case. With belt balances for vertical belt 
operation, there is an angular jack to the upper arm of 
which the motor is attached. If the whole be installed on 
the ground, the weight of the motor compensating the 
tension of the belt will maintain the belt automatically 


time an excessive heating effect. The special rotary-current 
loom motor of the Allgemeine Elektrizitate-Gesellschaft is, 
therefore, particularly simple and suitable for use in con- 
nection with weaving factories. The loom motor is connected 
to the machine to be driven by means of either gearings or 
belts, the number of revolutions being mostly too high to 
allow of ita being operated direct. 

In the case of a toothed gearing being used, a small 
driving wheel is mounted on the motor shaft, which gears 
with a larger tootbed wheel mounted on the sbaft of the 
loom to be operated. In the case of the speed of the loom 
sbaft having to be altered, the small driving wheel of the 
motor will be replaced by a larger one containing a corre- 
spondingly modified number of teeth with the same pitch. 
Ae the diameter of the pitch circle is altered hereby, a 
modification of the distance between the centre of the 
motor shaft and the centre of the loom shaft will also be 
necessary, this being obtained by a convenient adjustment 
of the motor. This ie effected by an eccentric bearing, 
capable of serving at the same time as bearing to the loom 
shaft. Any regulation of this bearing will correspond with 
a variation in the distance of both shaft centres. e speed 
of the loom shaft may thus be altered 50 per cent. by steps. 
The bearing contains two concentric sleeves, the motor 


Light Loom, operated Rlectrically. 


stretched. As, however, the weight of the motor is too 
great and would result in too high a tension of the belt, the 
motor is further supported on the side opposite to its 
rotating shaft by two springs, compensating any desired 
fraction of its weight, the application of this belt balance 
in the case of an installation on the ground being shown in 
the illustration. The same arrangement may be used for 
horizontal belt operations provided it be attached to the 
wall or to a vertical column. This belt balance may equally 
be attached to the ceiling. A second kind of balance is 
used for horizontal belt operation of motors placed on the 
ground, whereas a third type is being used for vertical 
operation of the belts in tbe case of the motor being partly 
sunk into the ground. If a belt balance is not indispensable, 
motors with screwed feet are used mounted directly on the 
foundation or on special rails. The advantages irom the 
single-motor driving of looms are first shown by the 
fact that each loom is completely independent of any 
other and capable of being connected or disconnected 
at will. Moreover, if a loom be stopped, no work for 
rotation at no load is consumed, whereas in the case of 
operation by shafts and belts, even if all the looms of one 
section be stopped, the main shaftings have still to be run. 
Tn the case of frequent pauses occurring in the operation, 
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the cost of operation will for both methods be about the 
same. If, however, unsatisfactorily designed and com- 
piao transmission plants are replaced by electric motors 
ог single driving, the cost of operation under certain con- 
ditions would be reduced. 

.The question of the operation above described should be 
considered, especially with new plants or additions to 
existing factories, a considerable saving being obtained in 
the first cost. The independence of the looms of one 
another in the case of individual driving is further shown 
by the looms not being affected when one loom is stopped, 
whereas in the case of operation by shifting, any discon- 
nection or connection of а loom will result in a correspond- 
ing modification in the speeds of the remaining looms of 
the same group. Though of no great significance in the 
case of common fabrics and textures, experiments have 
shown that with finer goods, especially with silk fabrics, 
а more, uniform texture is obtained in the case of individual 
driving. This fact is due also to the uniformity of speed 
with different loads as exhibited by rotary-current motors. 
This continuous speed will result also in a considerably 
lesser frequency of а rupture of the threade, the efficiency 
of the loom being thus equally inoreased to some degree. 
Further advantages of this kind of operation are the better 
illumination of the workshops as гар ќо the absence of 
transmissions and belts ; moreover, the dust inevitable with 
transmission operation, as well as the spitting of oil, is 
perfectly avoided, the cleanliness of the goods being thus 
increased. 

The new motor is in a most simple way switched in and 
out, à switch-out being mounted beside the loom on the 
ground, being directly connected to the present lever of 
the loom, operating at the same time the brake. In 
order to connect or disconnect the loom it is, therefore, 
necessary only to adjust this lever. The rotary-current 
loom motor, therefore, affords a means of utilising com- 
pletely any advantages of electric operation for all the 

ines used in weaving shops, the results so far obtained 
in similar factories being most satisfactory. But for other 
branches of industry, wherever small machines have to be 
driven individually, the loom motor should also prove suit- 
able, as the considerations controlling the choice of a system 
of operation are dependent not only on the first cost or the 
cost of operation iteelf, but as well on the safety and 
easiness of the operation itself and the suitable independent 
arrangement of the various machines. 


NOTES ON MOTOR-STARTING SWITCHES, 
[ CONTRIBUTED. | 
(Continued from page 519.) 


In the design of a perfect starting switch it should be 
impossible to stop the motor by the starting switch, or 
if itis possible, then а secondary device should be inserted 
to dealt with the induced shunt current. This may be pert 
of the machine, say a high resistance connected across the 
ends of the shunt, or it may be an adaptation of the device 
mentioned above, and consist, as is the case with some of 
the higher-priced switches, of lamps or other high resistance 
momentarily connected across the shunt terminals at the 
time of make and break. The use of lamps for this purpose 
is not altogether satisfactory: they serve a useful purpose 
in showing the necessity for some external resistance 
elosing the shunt circuit at these times, but they are liable 
to break, and as the operstor will not see that they serve 
any useful purpose he will not replace them. In fact, in 
one case the writer found the operator had removed the 
lamps as he considered they were of no service on the 
starter, and could be usefully employed elsewhere for 
illuminating purposes, As before stated, this is one of the 
most important requirements, and no starting switeh should 
under any circumstance be accepted in which due provision 
is not made for absorbing the induced current. The 
question is still further complicated, and assumes, if 
possible, greater dimensions when dealing with series- 
wound or compound-wound motors, and in these cases 
every precaution must be taken to prevent the bad effects 
due to the heavy induced currents from the series turns. 


The fifth requirement is also one of considerable import- - 
ance, and the true meaning does not yet seem to be 
grasped by all switchmakers. It is not sufficient to design 
& switch in which the lever moves at an even slow speed from 
one end of its range to the other. The process of so moving 
the starting lever consists of two parts. In the first place, 
there is the time during which the lever is making contact 
with the individual steps; and, in the second place, there 
is the time occupied by passing from one step to the next. 
The requirements under the two different conditions are 
entirely at variance. In order to have a steady start, and 
also to prevent fluctuations in the E.M F. of the outer 
circuit, it is essential that current shall be supplied to the 
motor armature by easy gradations, and that there shall 
not be any sudden increage in the value of the current во 
supplied; it is also necessary that the motor attains the 
correot speed for the value of the E.M.F. for each increase 
in the current before & higher E.M.F. is applied to the 
armature. These requirements are met by permitting the 
lever to rest for an appreciable length of time on each 
contact. On the other hand, it is necessary, to prevent 
burning of the contacts, that the movement of the lever 
from contact to contact shall be instantaneous. It is 
evident, then, that a slow motion of the starting lever, 
such as that which obtains when the lever is moved 
by worm gear, is not altogether desirable, for while it 
fulfils one requirement, it does not the other. Several devices 
have been proposed to overcome this difficulty, and some of 
these will be described more fully in detail 9 85 for it is 
possible to meet the requirement in several ways. In the 
first place, the switch can be designed to have a kind of 
jumping action, and, in the second place, only à small 
shunted current need be dealt with at the contacts. Each 
of these devices means a costly switch, as they entail the 
use of solenoids in the construction of tbe switch. Another 
device is to arrange the contacts in a series of steps as regards 
the horizontal plane, as well as in a series of steps as 
regards the vertical plane. The difficulty here is to 
arrange the switch so that the lever will fly back to the off 
position upon releasing the automatic no-volt device. The 
more familiar arrangement is to let sparking and conse- 
quent burning of the contacts occur, but to make these con- 
tacts easily renewable, and to treat the occurrence as ordi- 
nary wear and tear which cannot be prevented, It is in this 
particular that the liquid resistance starting switch holds its 
great advantage: there are no contacts to burn, and the 
lever, or rather its equivalent, the electrode, is only slowly 
immersed in the liquid. | 

The next requirement is one of the most difficult to 
deal with, and various authorities give different rules ; in 
many places it is specified that the movement of the lever 
from one contact to the next shall not increase the current 
by more than 10 amperes, say. But this is not sufficient. 
Consider for a moment the conditions which obtain when . 
a motor is started up. The first thing to be done is to excite 
the shunt coils, then to cause the armature to rotate. 
If the armature were held firmly at rest, then the 
circuit through the armature could be treated as a 
circuit having a resistance of y due to the armature alone 
plus a variable resistance z, which is gradually reduced ав 
it is cut out by the action of the switch. But as soon as the 
armature commences to revolve the conditions are altered. 
There is then a counter Е.М F., which acts as an additional 
resistance induced in the armature windings, and the value 
of this counter E.M.F. depends upon the speed the armature 
attains, the shunt field strength remaining constant, except 
in as far as it is influenced by the armature reactions. 
Now, the condition for holding the armature fast at rest is 
only that of infinitely loading it, and when a motor is 
started from rest under load this condition is to а certain 
extent fulfilled. In the case of a small fan motor, there is 
practically the same condition obtaining whether it be 
started under load or not, but the difference between the 
conditions of starting under load or ‘ight load increases as 
the size of the motor is increased. Take the case of a 
200-h.p. motor. Here we will assume that when started 
running light 10 amperes only are required; then for 
starting the machine only 10 amperes are requisite, and 
the motor will receive its full current by moving the 
starting switch to the second contact pieces, but when this 
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machine is running under full load 400 amperes are required, 
and as а greater starting current is required than the normal 
full-load current, it can be assumed that for starting 750 
amperes are necessary. This means that to fulfil the require- 
ments the switch must be fitted with 75 steps. Now, consider 
the operation of starting—so long as the armature is at rest 
it can be treated as essing so much ohmic resistance, and 
the motor will remain at rest until a large proportion of 
the starting current has been supplied. It is probable that 
the starting switch lever will be moved over 60 of the 
aly before the armature commences to revolve at all, 
and the whole of the regulation of bringing the motor 
to its correct speed must then be carried out during the 

e of the lever over the last 15 steps only. But even 
in this case the switch must be specially designed for the 
work, as under ordinary conditions of starting light or under 
under partial load only the armature commences to rotate 


sooner, that is, with a lower current, and the maker of the. 


switch may reasonably rely upon the effects of a counter 
E. M. F. of the armature. In purcbasing or designing а 
starting switch, the work that the switch has to do should 
be clearly defined, and if the motor is required to start 
frequently under load, and is at the same time a large-sized 
machine, then a larger current should be permitted to flow 
иго the armature by each earlier movement of the 
lever from step to step, otherwise it is almost impossible to 
get good regulation on the last contacts. The rule should 
be as stated, and not that the movement of the lever from 
step to step only permits an increase of current of such- 
and-such a value, as the conditions as to what value of 
current flowing will affect the E. M. F. of the supply the 
least will alter with different circumstances. 

‚ The following two requirements have been dealt with in 
treating of other conditions. The only point that needs 
. emphasis is that every care must be taken with the insula- 
tion of the various electrical portions, and that the insulat- 
ing material should not be readily affected by moisture, 
dampness, eto, and should also be able to withstand great 
variations in temperature without deterioration. 

The ninth condition is important, but it is questionable 
whether it is better to have these devices mounted on the 
same slab as the starting switch proper, or if it is not better 
to deal with them as necessary or rather essential acces- 
sories. In the case of the liquid starter there is no good 
automatic no-volt release, and therefore a minimum circuit 
breaker ought to form part of every motor equipment 
when a liquid starter is used. The difficulty of this is in 
arranging a path for the self-induced current. In the 
starter with metallic resistance the object of putting the 
no-volt release on the starter itself is to get the lever to 
fly back to the off position when the current is interrupted. 
There is no difficulty, however, in arranging a high resist- 
ance, во that on the opening of the circuit breaker it is 
connected across the shunt, as was shown in the case of the 
lamps connected to the auxiliary switch previously referred 
to. The great advantage of utilising a circuit breaker is 
that the sparking at the ewitch step contacte is eliminated 
entirely. If the no-volt release forms part of the atarting 
switch, then it acts by causing the starting lever to fly 
back, and the armature resistance is broken by the lever 
leaving the last contact. On the other hand, if a minimum 
circuit breaker is inserted, the current both to the arma- 
ture and the shunt circuite is broken at the circuit breaker, 
and as the knives of these are usually fitted with carbon 
break pieces, there is no burning away of any of the vital 
parte of the apparatus. The same remarks hold good with 
regard to the overload preventer. The overload preventer, 
however arranged, is nothing more or less than a simplified 
form of a circuit breaker. In many cases it consists of a 
device by which, if the current flowing through the arma- 
ture at any instant exceeds a previously determined 
amount, then the two ends of the no-volt release bobbin 
are short-circuited, and the current is interrupted by the 
lever flying back, and is broken at the switch contacts in 
the manner already described, and the shunt being broken 
at the last contact, the motor may be seriously damaged. 

It is readily apparent that it is not conducive to long 
life of the apparatus for the current to be broken at this 
place, owing to the damage done through ordinary burning 
of the contacts. There is, however, a greater evil. apparent 
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upon considering the question more fully. If the lever flies 
back, owing to the action of the release coil proper, it is 
generally because the current has been interrupted, and the 
flow through the shunt coils has ceased. On the other 
hand, if the lever flies back owing to the action of the 
overload preventer short-circuiting the ends of the release 
bobbin, the current through the shunt has not been broken 
until the lever leaves the last step. The result of this is 
that there is no path for the self-induced current of the 
shunt coils, for we have seen that the path provided is 
through the armature, and all connection between one end 
of the shunt coils and the armature is interrupted when 
the lever is not making contact with the steps. It is well 
known that a motor may break down owing to overloading, 
but it is far more likely that a motor will break down 
owing to the high induced E. M. F. due to the self-induction - 
of the shunt. The addition of such an overload preventer 
as that which acts in the manner above described, апа. 
which is the most prevalent type met with in practice, 
eliminates one source of danger only by introducing into 
the apparatus another much more serious source of danger. 

The whole of the difficulty can be eradicated by inserting 
& maximum type circuit breaker, and if this be done, it is 
only little more costly to add the no-volt attachment 
to this circuit breaker, and thus to fully protect the 
motor apart from the starting switch, which appa- 
ratus has other most important functions to fulfil. 
Another advantage of so arranging the apparatus 
is that in the case of any breakdown to the accessories, 
there is less danger of breakdown to the motor. In two 
cases which the writer has come across of the shunt release 
coil burning out, the shunt coils have also been pierced, 
owing to the failure of a path for the induced current. If 
the addition of these necessary and useful circuit breakers 
were more general in cases where a switch with metallic 
resistance is employed, they would also be more often 
adopted with liquid switches, where their presence is more 
necessary. In shipbuilding yards, engineering works, and 
kindred places the use of the liquid starter is very general, 
and, as it will withstand rough usage, it is a most service- 
able piece of apparatus for exposed positions and for use by 
unskilled labour ; but it has the disadvantage that there is 
no good liquid switch which can be fitted with automatic 
no-volt release. The most usual practice is to connect the 
shunt directly across the mains, so that the fields are 
always excited, and to use the liquid starter for dealing 
with the armature circuit only. This practice prevents to 
a very large extent the burning out of the shunt coils due 
to self-induced E.M.F., as the shunt circuit is not broken 
every time the motor is stopped, but at times—for cleaning 
purposes, for instance—it is desirable to interrupt the 
shunt circuit, and then there is danger of burning-out 
occurring. A more important objection is that if the motor 
be running at the time the generator stops, or if there is 
any other way of controlling the motor circuit, say 
through a double-pole switch, and the supply is stopped, 
it can be connected again directly through the armature 
with the motor at rest, and then we get the case of a motor 
being started without any starting switch. The only satis- 
factory method of-overcoming this difficulty is to insert a 
maximum and no-volt circuit breaker in circuit with each 
motor. If this be done, then the circuit breaker and the 
starting switch should be so interlinked that the circuit 
breaker will remain closed when the electrode is in the 
liquid, while at the same time it is impossible to perform the 
operation of closing the circuit breaker unless the electrode 
is entirely clear of the liquid. There is one objection to 
this. The liquid is liable to escape from the tank, and a 
circuit breaker, being a delicate piece of apparatus, should 
not be subject to damp surroundings; further, a gas is 
frequently given off which attacks all metal work. For 
these reasons it is advisable to have the starting switch and 
the circuit breaker a little apart, and it may be difficult to 
satisfactorily interlink them in the suggested manner. In 
this case the circuit breaker should be designed so that it 
is impossible to close the main circuit if there is a short, or 
if the resistance of the circuit is so low as to permit a 
current higher than that at which the circuit breaker is 
designed to open to flow even during the operation of . 
closing the circuit breaker. There are several ways of 
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Уш this condition: one of the simplest is to design the 
circuit breaker with two switches, one the main switch and 
the other a subsidiary switch. If the circuit breaker be 
so designed that the current will only flow freely through 
the apparatus when both switches are closed, and is also 
designed that the main switch can only be closed when the 
subsidiary switch is also previously closed, there is no 
fear of making the circuit, even momentarily, if there is a 
short on it. 

The convenience of liquid starters is very great, and the 

have a most important future before them. The roug 
usage they will withstand, the ease with which they can 
be manipulated, their simple structure, and the impossibility 
of permitting the current to be increased through the 
armature either too rapidly or by jerks, make them of the 
greatest service, but before they can come into more general 
use no- volt devices must be attached, or else they must 
be used in conjunction with circuit breakers of the type 
indicated. 
_ The tenth condition is ore of the utmost importance, but 
it is more desirable in the case of the simpler switches than 
in that of those designed for special purposes, such as the 
controllers of teazer sete, etc. In many cases, owing to a 
waut of skill in the manipulation of the starter, a little 
matter will go wrong, and if readily accessible this will 
receive attention and be т! right, but if the working parts 
are hidden behind the slab, considerable time is occupied, 
and there is great liability for the apparatus to be neglected. 
In the more complicated switches this accessibility is just 
as desirable, but is not so essential. Here the apparatus 
is usually in the hands of some electrician, who, fully 
appreciating the importance of the atarting switch, will note 
any peculiarity in ite behaviour, and correct in time any 
defect. 

The necessity of the eleventh condition is evident. As 
regards the last, it must be remembered that while 
theoretically there are 746 watts in the horse-power, yet 
in the case of motor work, owing to the absence of perfect 
efficiency, 850 or more watts should be allowed to the 
horse-power, and the starting switch should be designed on 
the actual brake horse-power, and not on the theoretical. 
In the same manner a fair margin should be allowed for 
overloading ; in many instances the purchaser has no exact 
knowledge as to the power required by the machine which 
he wishes to drive, and this is frequently underestimated ; 
therefore, both the motor and the starter should be 
designed to allow a reasonable amount of overloading. 
It is frequently found in motor specifications that the 
machine shall give such-and-such a borse-power for so man 
hours without heating above a specified amount, and shall 
be eapable of developing 25 per cent. or 50 per cent. addi- 
tional horse-power for periods not exceeding half an hour 
without any undue heating and without sparking.  Pro- 
vision is thus made in the motor for the overloading, but 
the same care should be extended to the switch, for it is 
upon the success or failure of this important part of the 
equipment that the life of the motor depends. 


(To be continued.) 


SHOREDITCH ELECTRICAL EXHIBITION. 


— — 


The exhibition organised by the Lighting Committee of 
the Shoreditch Borough Council, which will continue until 
the 22nd inst., was opened on Monday by the Mayor, 
Mr. H. B. Bird, J.P. The Council have undertaken this 
fanction with the special object of bringing to the notice of 
the public the advantages of electricity for lighting and 
power purposes; and for the guidance of those contem- 
plating its use, an office has been opened at the entrance 
to the exhibition, where the borough electrical engineer, 
Mr. С. Newton Russell, will supply every information. 
The Council, it may be mentioned, will allow a liberal 
graduated discount upon the charge of 2d. per unit for 
pu The exhibition is being held at the Pitfield-street 

ths. 

The proceedings were inaugurated by a statement from 
the Chairman of the Lighting Committee, who was followed 
by Mr. Russell. The Mayor then delivered a short address 


and declared the exhibition open. In the course of the 
speeches reference was made to the advantages of elec- 
tricity and its progress in the district. The efforts of the 
Lighting Committee, Mr. Russell and the exhibitors in 
organising the exhibition were also acknowledged in 
appreciative terms. 

ere are five-and-thirty exhibitors, and the last on the 
programme—Babcock and Wilcox, Limited—are the first 
to catch the eye, their stall being in the corridor leading to 
the hall. Here are models of their well-known patent 
watertube boiler and mechanical chain - grate stoker. 
Photographs are to be seen of Guttmann’s patent water- 
softening and purifying plant, and a turbine tube cleaner 
for removing incrustation from the interior of the boiler tubes 
is also on view. Entering the hall, the visitor first encounters 
the stall of Messrs. Isenthal and Co., of Mortimer-street, 
Cavendiah- square, W., whose speciality is heating apparatus. 
The Crypto Electrical Company show a variety of their 
motors and dynamos, some of which are used by the Govern- 
ment. Messrs. J. Defries and Sons, Houndsditob, are 


showing the “ Defresque ” translucent enamel glass, which 


will be found effective for electric signs and facias where it 
is desired to obtain equally good results by night and day. 
They are also exhibiting the Defresque brilliant mosaio, 
an improved process of manufacture which yields highly 
luminous results. Besides these, they have a good display 
of Stewart arc lampe, and Wirt rheostate, theatre dimmers, 
and the special dynamo brushes which are described in 
our “Trade Notices and Novelties” column this week. 
Messrs. A. W. Penrose and Co. have an extensive 
dieplay, comprising an electric goods lift, the high 
economy of which the makers rantee; а combined 
poe and lighting switchboard constructed for the Fins- 

ury Distillery ; a group of standard motors; a number of 
machine tools, each driven by its own motor; motors for 
printing work; and a quantity of domestic apparatus. 

esers. Н. F. Joel and Co. show as specimens of their 
“ Zone " dynamos and motors a 5-h.p. motor driving a large 
band saw, and a 1-h.p. motor driving a platen priating 
machine. 

In the centre of the building Messrs. Crompton and Co. 
and the General Electric Company, of London, Witton, 
and Manchester, present representative displays. The 
former show motors from 4 h. p. to 10 h. p., some fitted 
with reduction gear, rendering them suitable for hoiste, 
etc. Special attention is directed to their buffing motors of 
from +; h. p. to 14 h.p. Messrs. Crompton are also making a 
fine display of measuring instruments. A current of 015 
ampere deflects to the limit of its scale any voltmeter whose 
scale is calibrated from zero, and in the case of a volt- 
meter having an open scale, 015 ampere deflects the 
needle to the centre reading. These instruments have a 
special arrangement for removing them from the switch- 
board without access to the rear of the board. The 
General Electric Company show a multiplicity of appa- 
ratus from motors to cigar-lighters. A couple of Witton 
motors can be seen driving a band saw and a box-making 
machine respectively. These motors are made in all sizes 
from 1 h. p. to 75 h. p., but space compels the exhibits to be 
restricted to 10-h.p. motors. To compensate for the limited 
size of the machinery on view, the company are exhibiting 
photographe of some of the big plants they have laid down. 

umerous types of telephones, bells, lamps, drills with their 
own motors, fans, and other apparatus are on view, and the 
company's representative also showed us some very neat 
medical coils, which are meeting with an extensive sale 
among physicians, thus testifying to the spread of electro- 
therapeutics. It may be added that, to encourage the use 
of electrical power, the company are offering small motors 
by the instalment. system on very reasonable terms. In 
connection with the company’s exhibit there is a demonstra- 
tion of the processes employed in the manufacture of the 
Robertson electric lamp, which is very much in evidence 
throughout the building, while at intervals throughout the 
day wireless telegraphic operations are conducted for the 
edification of spectators. Messrs. Humpage, Jacques, and 
Pedersen are showing speed-reducing gears to couple to 
motors, and also self-contained combined gears and motors, 
of which we give an illustration. Their electric sack hoist, 
which was in operation throughout the day, attracted a 
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switch, which is fixed on the machine, the expense for 
power stops. Another device by the same exhibitor is the 
"electric transmitter, which executes 4,000 stitches a 
minute, Its great features are absence of shafting, under 
drivers, and transmission belts, its immunity from oil 
drippings, smell, and dirt, and simplicity of operation. 

The Electric Construction Company, Limited, London 
and Wolverhampton, show a motor of the well-known 
“ Midland type driving an improved Expert” chain- 
morticing machine. Other motors and a rotary converter 
are included in their exhibit, and to illustrate the manner in 
which electric motors lend themselves to driving small 
tools, a portable drill, fitted on wheels, is shown. This 
arrangement enables the whole apparatus to be moved 
about without trouble, so that large or cumbersome work 
can be drilled without being moved from tool to tool. 
Messrs. Marryat and Place show a complete range of all 
the smaller sizes of М.Р. motors from 4 h. p. up to 15 b. p., 
a number of motor starters, an electric furnace in which a 
temperature up to 5,700deg. C. can be obtained, automatic 
cut-outs, and also some iron-clad switches, in which class of 
work the firm claim to be pioneers. Messrs. Nalder Bros. 
and Thompson, Limited, makers of the N. C. S. electrical 
measuring instruments, have a representative display of 
such apparatus. Portable combined testing sets screened 
во as to be unaffected by external magnetic fields, recording 
instruments for current and E. M. F., illuminated dial instru- : 
ments, an improved horse-power gauge for motor circuits, 
and automatic switches for charging accumulators are all to 
be seen at their stall. | 

In another hall the Electromotor and Dynamo Company 
present an extensive display of their machinery, which con- 
stitutes an admirable collection of such plant. The Brockie- 
Pell Arc Lamp, Limited, have a large display of their 
lamps—open, enclosed, and twin-carbon types—and a 
special feature is the patent contact gear for balancing sus- 
pended lamps at the desired altitude. An elegant exhibit 
is that of the Simplex Steel Conduit Company, Limited. 
It consists of showcases and boards mounted with samples, 
arranged on a framework made up of the conduits and 
fittings of the company’s manufacture, with roof and 
polished boards at the back, on which are mounted the 
various fittings and accessories showing their application. 
On the boards and ceiling are displayed a number of lamps 
which are connected up by means of ceiling rose boxes, 
pendant boxes, lampholder fittings, brackets, etc., the 
distribution being from the six-way fuseboard, mounted on 
tbe back in the centre, the whole being connected to the 
supply and illuminated at night. This. arrangement 
illustrates how, with а complete system of this kind, the 
whole of an insulation may be readily tested and inspected 
throughout by the removal of an inspection cover. Numerous 
samples of their specialities in wires and cables are to be 
seen at the stall of Messrs. W. T. Glover and Co. The 
remaining exhibits comprise those of the Lister Electric 
Manufacturing Company, of Dursley (London agente— 
Messrs. Pinching and Walton, 52, Cannon-street, E. C.); 
Messrs. Matthews and Yates, Limited, whose products 
include a refuse-collecting apparatus for use in sawmills 
and cabinet works; Messrs. Robinson and Co., Kettering, 
who are showing their triple-arm boot repairing and 
finishing machine; the Boxmaking Machinery and 
Engineering Company, of Turnmill-street, Clerkenwell- 
road, who show a number of their appliances for 
industrial purposes; the Electric Welding Company ; 
Mesars. J. Sagar and Co., Limited; the Linotype Com- 
pany, who show their composing machine and special 
arrangement for driving same; the Phœnix Dynamo 
Manufacturing Company, Limited, Bradford; Messrs. 
Е. W. Potter, who, among other things, exhibit a 9ft. 
electric fan; and Messrs. Royce, Limited, of Hulme, 
Manchester, who have a good display of motors and 
dynamos. 

If the number of novelties is not conspicuous, there are 
many engaging features, and the exhibition bids fair to 
quicken interest in the employment of electricity amongst 
the community. For the delectation of visitors the 
celebrated band of the 3rd City of London Rifles performs 
selections each evening, and sweet music is also discoursed 
by Messrs. Elman Bros. and Co.’s electric piano. 


good deal of attention, and was conspicuous for its faultless 
action. 
The Reason Manufacturing Company, Limited, Brighton, 
give a varied display of apparatus. Their "Lewis" aro 
ps deserve special attention. Three varieties are 
exhibited—namely, the twin-carbon, the series, and the 
miniature types. All these lamps possess the great advan- 
tage of working without shunt coils, thus avoiding a fruitful 
source of trouble, and doing away with the cut-outs and 
substitutional resistances otherwise necessary. The electro- 
lytic type of lighting meter is shown in actual working. 


— — — — • äEũ ae P 
Humpage, Jacques and Pedersen’s Combined Motor and Speed-Reducing Gear. 


This meter is worked on the electroplating principle, and 
possesses а unique degree of accuracy and sensitiveness. 
The actual process of registration of the current can be 
easily followed by an inspection of this exhibit. Fuse 
boxes in great variety are also exhibited. The special 
advantage of these boxes is that they are so constructed 
as to render it impossible for a careless workman to effect a 
short-circuit when attending to a consumer's fuse. Reed’s 
Electrical Engineering and Supply Company exhibit all 
kinds of electrical accessories, motors, wire and cable, 
ete.; and in conjunction with this firm Mr. W. Ruddock 
shows an electric cutter, of which we give an illustra- 
tion. It is operated by a continuous direct current. 


Ruddock в Electrical Cutter. 


It is connected to the wires by a small flexible cable, 
suspended from a trolley wire fixed to the ceiling, 
and is so kept out of the way of the operator, but per- 
mits the machine to be used оп any table in any part of 
the cutting-room. The motor drives the 4in. circular knife 
at a high speed, and the lines of any pattern may be 
accurately followed. The goods remain stationary, and 
the machine slides easily over the table and through 
the work. The current can be supplied from an ordinary 
light circuit, and the moment the operator turns off the 
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DESCRIPTION OF THE ELECTRICAL EQUIPMENT 
OF AN ENGINE WORKS AND SHIPYARD, WITH 
NOTES THEREON.* 


BY H. O, WRAITH, ASSOC.MEMBER. 


The author proposes to deal, as far as in his power lies 
and in the short time at disposal, with the question of con- 
verting large works of shipbuilding, engineering, or iron- 
works type to electric driving, and where, as а rule, outlay 
is a very great consideration, and the rulling question 
rather is “ How can I get à maximum saving or profit in 
pounds, shillings, and pence for a minimum of outlay? ” 
rather than What is the most perfect method and appa- 
ratus to perform the work I have todo?” Corporations, 
as an example, and other bodies who can get the command 
of large sums of capital without trouble, do not hesitate 
to any great extent, and rightly so, to lay out capital in 
the most complete and, one might almost say, lavish elec- 
trical installations, so as to obtain the utmost maximum of 
efficiency of striae in some cases, indeed, the refine- 
ments of efficiency do not justify the outlay of capital. 
However, if people did not spend money in what are really 
experiments we should not be as wise as we are. But the 
class of place the author rather has in his mind to-night is 
very different. There, an enterprising member of a con- 
tracting firm goes to the executive of the ironworks, or 
whatever the case in point may be, and, after due pre- 
liminaries, says: Look here, we will convert your works 
to electric vi for $20,000, and your saving will be 
£3,000 a year." The executive says: That's an awful lot 
of money to spend; we haven't got and can't raise so much. 
Besides, I don't know anything about this electricity, and 
I must be certain that your figures are correct." . After a 
year or two the executive decides to convert а portion of 
the works to electric driving as an experiment, spends 
£4,000 on it, is pleased with the results if the work has 
been properly designed and carried out, and finally converts 
the whole of the works. 

The author preposes to take as а groundwork a fairly 
large electrical installation in a shipyard and marine engine 
works on the North-East Coast with which he has had the 
pleasure of being very closely associated, to give a short 
description of it, and comment on various points raised. 
Thus, even if there is nothing new about the installation, 
he hopes that room for discussion will be opened up, and 
that, at any rate, he will be able to learn something from 
the discussion. This particular installation ie, as you will 
probably agree, rather a good example of those which bave 
been built up in sections, without having foreseen and 
provided for the possible magnitude of the installation 
when laying down the first portion of the planc, and shows 
defects, but it teaches useful lessons by the very reason of 
its defects. | 

Description of Works.—The works premises consisted of 
(1) а marine engine and boiler building shop, about 240ft. 
long by 170%. wide, divided lengthwise into four bays— 
viz., a small machine shop for the smaller machine tools, 
store, and fitters' gallery above, in the north bay; a bay 
for erecting the marine engines, and containing the larger 
machine tools, shaft lathes, vertical planers, etc. ; a bay for 
building marine boilers ; and a fourth bay for blacksmitbs. 
On the south side of the engine works was a boiler yard, 
where funnels, smoke-boxes, etc., were built, and at the 
south-west corner of the boiler yard was the pattern shop. 
The power-house was situated on the south side of the 
engine works, and at its west end, at the top of a steep 
embankment. (2) East of the engine works was the ship- 
yard, containing three berths, and all the scattered machinery 
and stock natural to a shipyard. At the west side of the 
yard was a joiners’ shop and sawmill, containing a large 
saw for cutting up logs, and other machinery. (3) At the 
extreme east of the shipyard was the fitting-out quay, 
where ships, after being launched, were brought to have 
their machinery put on board and to be finished off ready 
for going to sea. On it stood a building about 85ft. by 
35ft. wide, containing a fitting and blacksmiths’ shop, a 
plumbers’ shop, riggers’ and shipwrights’ stores, etc. On 
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the quay there was also a steam-driven 100-ton jib crane, 
used for lifting machinery and boilers on board ships lying 
at the quay. (4) There was also, north of the engine 
works and west of the shipyard, the general offices, a 
building about 90ft. square and containing two floors. 
Between the offices and the engine works was the brass- 
foundry, a building about 80ft. by 70ft., containing the 
brassfoundry and a brin inner machine and fitting shop, 
stores, etc. The installation of electricity was begun 10 or 
12 years ago in the engine works, when a compound-wound 
dynamo of about 22 kw. at 110 volts output was put down 
to run off the shop shafting and drive two overhead cranes— 
one, à 30-ton crane, in the boiler shop, of the three-motor 
type, and one, also a 30-ton crane, in the erecting shop, of 
the single-motor type, driving the different motions by belts 
run off a common countershaft with fast and loose pulleys. 
The other cranes—a 10-ton and a 30-ton, in the erecting 
shop, and a 10-ton and a 40-ton, in the boiler shop—were 
driven by a square shaft running the whole length of each 
shop. The next addition to the electrical 1 
was when the present offices were built. They were lighte 
electrically at 100 volts by a secondary battery, charged by 
a dynamo driven from а gas-engine and placed in a room 
under the joiners’ shop, which adjoined the offices, Shortly 
after this the subject of electric driving, which had often 
been mooted, was once more seriously discussed, and it was 
decided to convert the engine works to electric driving, as 
the shops were underpowered. Plans were made and the 
work was put in band. A power-house was formed 
by building a retaining wall at the embankment on 
the north-east of the engine works and extending the 
old engine-house, which was at the top of the bank, 
towards the east, forming а building about 60ft. long b 
53ft. wide. In it were laid down two direct-coupled, 
220-volt, continuous-current, compound-wound generators 
and triple-expansion enclosed engines, each of 168 kw. 
output at 380 revolutions per minute. These two were 
placed in the middle of the floor space, and room was left 
for another set of the same size un each side of the two 
sets, which sets were afterwards added. The distance of 
the engines from the boilers was about 100ft., the main 
steam-pipes being led inside the wall of the engine works. 
A surface condenser of 1,200 square feet of tube surface, 
with steam-driven Edwards air-pump and circulating pump, 
was laid down, and a Klein water-cooling tower to deal 
with 12,000lb. of water per hour was erected outside the 
power-house on the south side. The main switchboard had 
three panels (one spare), with an automatic overload cut- 
out for the generator, main dynamo switch, ammeter, volt- 
meter, and equalising switch on each panel, while a main 
pair of ’bus bars, off which the circuit switches were taken, 
ran right across the board. A three-ton overhead hand 
traveller, running the length of the power-house, was put 
up. Steam was supplied at 160lb. working pressure from 
two multitubular marine type boilers, with about 1,350 
square feet of heating surface, and fitted with mechanical 
stokers and feed-water filters. The arrangements for feed- 
water heating were crude, consisting merely of leading the 
exhaust steam from two horizontal Tangye pumps, used for 
supplying the hydraulic accumulator, into the storage tank 
for the softened water. The water softener itself was 
of the Archbutt-Deeley type, capable of dealing with 
600 gallons per hour. The work done by the 110-volt 
„plant before mentioned was, of course, put on to the central- 
station plant, the motors on the cranes being converted to 
220 volts. 

Distribution and Wiring —The distribution throughout 
was on the two-wire system. Both power and lighting 
circuits were taken off the same pair of 'bus bars on the 
main switchboard, to distribution boards in various parts of 
the works, from which sub circuits were taken to motors 
and lights. In some cases motors and lights were kept on 
separate circuits, the distribution boards for motors consist- 
ing of a pair of bus bars on slate with double-pole fuses 
for the main feeders and a double-pole fuse to each sub- 
circuit. The lighting boards had arc lamp switches and 
main incandescent circuit switches, as well as double-pole 
fuses to each sub-circuit and to the main feeders. In the 
case of isolated buildings—viz., the pattern shop, quay 
shop, brassfoundry, and shipyard blacksmiths’ shop— 
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the same distribution board was used for both power and 
lights, with one pair of main feeders, and although there 
was considerable relative fluctuation of the motor load in 
these places, there was no flickering of arc lampe sufficient 
to cause appreciable difference in the lighting of the place. 
Probably, if the generators had been shunt wound, flickering 
of lights would have been more noticeable, but even then 
it is so slight as not to justify the extra expense of instal- 
ling separate mains for lights and motors. All conductors, 
whether main feeders or sub-circuits, were insulated, as a 
rule, with insulation graded at 600 megohms insulation 
resistance, for the reason that it is impossible to handle 
and dangerous to work near to bare conductors, and 
“aerial” conductors are dangerous from their apparent 
safety and the ease with which their slight insulation dis- 
appears in patches. A very good instance of the advis- 
ability of insulating main feeders occurred in 1901, when 
а disastrous fire gutted most of the engine works. All 
the cables to the shipyard (12 in all, of which the beaviest 
pair were %/,,) were run along the engine works roof before 
the fire, and, to allow of rebuilding, were moved after the 
fire on to temporary poles across the boiler yard. In view 
of the work necessitated (which could only be done at 
week-ends, when the shipyard was shut down) in getting 
these cables back on to the roof, and their inconvenience 
when there, it was decided to lay them underground in the 
boiler yard. A cast-iron trough was laid, the cables were 
placed in it, and filled in with bitumen while they were 
alive—a job which could not have been accomplished with 
aerial or bare conductors without stopping the shipyard 
and causing very serious loss. In engineering works, 
where it essential that work should be carried on 
uninterruptedly, it is important that a system of wiring, 
such as the distribution board system, on which any section 
or sub-section of the electrical apparatus can be easily 
isolated, should always be adopted. Joints in main 
wiring should not be made, if 


faulty section. 


circuit, 


in copper. 


the 220-volt two-wire system were already installed. 

X Type of Engines for Generating Plant—The choice of 
motive power for generating current depends largely on 
local circumstances—the price of coal, water, etc. Where 
water power sufficient is available, it is the least costly in 
running expenses, but as water power is so infrequent in 
this country, it need not be discussed. Gas and oil driving 
seem to be coming more or less into use, but, except in the 
case of works with blast-furnace plant, where an enormous 
power, which would otherwise go to waste, is at hand, or 
where the output is big enough to justify a special gas 
plant of the Mond type, probably does not successfully 
compete with steam. Where steam is used, the high-speed 
direct-coupled enclosed engine takes a lot of beating. If 
coal is very dear, and the load on the plant very variable, 
it may be advisable to put in slow-speed engines, with 
Corliss or similar valve gear, во that every possible ounce 
of steam may be saved up. But the capital cost of a slow- 
speed engine is very much greater than that of a high- 
speed one, and it takes up much more room, which con- 
siderations may outweigh any increased economy. It is a 
mistake to think, as some people do, that a high-speed 
enclosed forced-lubrication engine requires an inordinate 


sible. If they are 
inevitable, double-pole fuses should aisa в be inserted at 
the joint. Earths on the system, if neglected, raise the 
repair cost bill very mach, to say nothing of loss by stoppage 
due to breakdown ; and it is important that as soon as a 
fault comes on it should be located at once, and the first 
possible opportunity taken to isolate and put right the 
This is a much easier matter where it is 
only a matter of drawing fuses to isolate any portion of a 
It might have been advisable to have wired the 
lights on 220 volts with a middle wire—i.e, 440 volts 
between the outers—but the author thinks it is very 
doubtful, as arrangements would have to be made for 
balancing, and the cost of this in an installation of this 
size would probably have more than outbalanced the saving 
In addition to this, the load, when the first 
installation in the engine works was laid down, was carried 
by one dynamo, so that the three-wire system was 
impracticable, and later, wheri two or more dynamos were 
required, the advantage of the higher voltage across the 
outers was of no avail, as the heavier cables required for 


amount of attention, or that it is beyond the power of an 


engineman who has been accustomed all his life to the old 
slow-speed D-valve engine to manage it satisfactorily. 
It is extremely simple, and if care is taken to see 
that the oil is kept right as to quantity, that it is 
drained of water, and changed and filtered at required 
intervals, it requires very little attention beyond taking off 
the doors occasionally to see that nothing is coming loose, 
and a thorough inspection, say, every six months or year. 
It will run all right with very much less attention than a 
slow-speed engine with complicated valve gear. The author 
has had no actual experience of steam-turbine driving for 
large generators, but is inclined to think that there is very 
little tochoose between them and reciprocating engines, the 
balance, if anything, being in favour of the reciprocating 
engines. The steam efficiency of turbines seems, as a 
general rule, to be slightly less than tbat of well-designed 
reciprocating engines, though this is a question which seems 
to have been lately well thrashed out in the columns of 
tecbnical papers. In selecting a suitable size of unit to 
adopt for an installation, first of all, the loads for all portions 
of the day and night, for power and lights, should be calcu- 
lated out. In doing so it must be remembered that in 
altering driving arrangements it is possible, in the majority 
of cases, to speed up tools of all kinds and increase their 
output; this adds to the power required to drive them. 
The size of the unit should be based on the minimum 
regular load required, and should be, if possible, such that, 
whatever the load is, the generating plant, or such portion 
of it as is running, is running as near to full load аз pos- 
sible. A spare generating set, over and above the plant 
required for the maximum load, should be laid down. No 
hard-and-fast rule can be laid down for the size of the 
generating units, but it is generally possible to manage so 
that the number of units runping at full load can be altered 
to suit the work's requirements, without making their eize 
too small for good efficiency, and yet the cost of the stand-by 
plant is not, unreasonably great. 

Main Switchboards.—The type of main switchboard built 
and supplied by the leading manufacturers for installations 
such as that in the works under discussion, is so well known 
that it seems rather unnecessary to mention them. There 
is no doubt that the small panel system, by reason of the 
easiness of extending the board, ought to be used. The 
generator panels should be fitted with main dynamo switches 
and fuses, automatic overload circuit breaker, ammeter, 
voltmeter, recording meter, and the necessary paralleling 
switches for each dynamo. The dynamos feed on to a ре 
of main 'bus bare, off which the circuits are tapped. e 
circuit panels should have double-pole switches and fuses 
for each circuit, with preferably an ammeter in each circuit. 
The author does not think that overload circuit breakers 
are necessary on every circuit, and where it is advisable to 
introduce them in the circuit—as, for instance, in crane 
circuits where there are bare trolley wires liable to be 
short-circuited—it is probably best to put them in the 
shops where the circuits are doing their work, so that in 
the case of a short-circuit occurring, the switchboard 
attendant does not try to switch them in circuit again, and 
so, perhaps, bring out the dynamo circuit breaker. A very 
necessary fitting on a switchboard is an earth lamp with a 
two-way switch connected on to the bus bare. It can then 
be seen at once whether any earths exist, a thing that is 
not always bothered about if someone has to take the 
trouble to rig up a lamp with а couple of wires and test 
at intervals. 

Motors.—The motors in the engine works and shipyard 
used for driving the constantly running machinery were all 
shunt wound and of the enclosed or semi-enclosed type. 
The sizes varied from 6 h. p. to 40 h. p., and the standard 
sizes adopted were 6, 10, 15, 20, and 40 h.p. Wherever 
possible any new motors put in were of these standard 
sizes, so ав to keep spare parts to a minimum and inter 
changeable. The motors on three-motor cranes, and where 
driving single reversible machines direct, such as plate 
rolls, were series wound. The total rated horse-power of 
the motors in the engine works, brassfoundry, and pattern 


shop was 476, the total in the UDINE being 568. Inthe 
engine works, machine and boiler в 
of the large machines, such as the big vertical planers, 


opa, except in the cases 
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plate-edge planers, and boring-mill, etc., all the tools 
were driven off lines of shafting by a single motor. In 
the case of the large lathes for turning propeller shafts, 
the conversion of which took place before the author’s 
arrival on tbe scene, this was probably a mistake. In 
the extensions of the engine works, now taking place, 
all the big lathes will be direct driven by separate 
motors with speed regulation. At the time of the 
installation of electric power, large use was made of drills 
and chipping tools driven by compressed air, and the author 
experimented with portable hand electric drills for the 
purpose of comparing them with the pneumatic in weight 
for power, cost, and efficiency. The conclusion he arrived 
at was that for holes up to about zin. to zin. in cast iron, 
the electric drill was superior to the pneumatic in first cost, 
cost of running, efficiency, and weight for power given. 
For holes above that size, the first cost of the electric drill 
gets much greater than that of the pneumatic, its efficiency 
is much higher, and its weight for power becomes prohibitive 
in a crowded shop or where the drill has to be moved about 
much. It may be interesting to give a few figures, from 
tests taken, as to the power absorbed by tools, etc. (see 
Tables A, B, and C). 
TABLE A.— Turning Wrought-Iron Propeller Shaft. 


Lbs. of | Cutting | 


useful to form а rough estimate of the power required for 
groups of tools, which is a different thing. The starting 
currents for Nos 12, 13, 14, were taken to show the heavy 
torque required to start the class of machinery with heavy 
moving parte, such as that used in a shipyard. The usual 
average of time taken to bring these machines from rest 
to full speed would be 20 to 30 seconds, and in all three 
cases it will be seen that the peak of the current taken at 
starting was considerably over the rated full-load current 
for the motors, although, looking at tbe other figures, one 


migth think that smaller motors could be safely used. As. 


the speed of these machines need not be very constant, and 
to help at starting, it is better to have а few turns of series 
winding on the motor field coils. The author thinks it 
advisable, as machinery of this class is, as а rule, scattered, 
intermittently used, and generally started and stopped by 
any man who may want to punch a hole in a plate, and 
knows nothing about electricity or electric driving, to keep 
well on the liberal size when selecting sizes of motors, 
80 that rough usage is less liable to cause breakdowns. 
Three or four hours stoppage of а single punching machine 
at à busy time may cause more loss than the loss in a year 
due to the less efficient running of a motor larger than is 
absolutely necessary. Wherever several machines were 
grouped within a short distance of one another, the plan 


was adopted of placing the double-pole switches and starters 

Tool, | metal | speed, for the motors of the group in a cabin at a point visible 

duis s per from all the machines, and putting & boy to do all the 

EL пип, starting and stopping of the machines in the group at 

No.1....| 9284 98 signals from men going to use the machines. In all cases 
No. 2 284 28 


of driving separate punching and shearing tools belt drives 
were employed in preference to spur or chain gear. When 
starting à heavy torque is required, and a belt allows of a 
certain amount of slip till the machine has got up speed, and 


ИА ов Lbs. of Tota] B-E. P а of relieves the motor of some of the strain it would have were it 
Test. Pebth | speed, | metal | Total in cut- metal рег Remarks, | rigidly connected to the gear. Also, in the case of punch- 
еды | feet: per removed БИР | B H P. ing the motor has very little to do with the actual punch- 
minute. |per hour. per hour. е : : 3 : ; 
CERN каш EE O E з е ing. It gives the moving parts their inertia, and this 
: — — B eS 6 р н ac. Tool running | inertia carries the punch through. Even during the 
- тш. | 18 1° 125 | 104 — light | quarter second or во taken by the punch to travel 
b — s 3 n 18 de р = through the metal, the speed of the machine is affected, 
E. Aim. | 155 | 1658 | 95 |1826) 9-01 — and here again a belt drive is advantageous, for the belt 
Р . Ain. 138 ·5 — 45 | — — |Тоо] уеғу will slip, апа reduce the momentary load thrown оп the 
about blunt | motor, where rigid gear would give it a big shock, to say 
TABLE C.—SCHEDULE OF WORK DONE BY MOTORS AND POWER ABSORBED BY THEM. 
Machinery driven by moto arting Mim. | Мах Noral baorbod | Remark 
3 nery driven by motor. starting I > | working absorbed in emarks. 
z current. B. H. P. B. H. P. B. H.P. shafting. 
11 2Ain. planer, 1 Qin. planer, 1 24in. circular saw, and = 
joiners’ shop machinery driven off shafting .................. — 6:25 25 10 12 6:25 About 50 or 40 hands in shop. 
2|1 80. wood planer, 1 set grindstones for sharpening, driven 
о en | — — 16 8-10 475 | 
51 large frame saw, 2 30in. circular saws, driven off couater- 
shaft 20ft. long J) 8 — — 56 12-15 6:5 
411 50ш. ошту илиг. 1 set small grindstones, 1 24їп. circular 
saw, 2 small lathes, 1 facing machine se0s000 = — — 17 8.10 4:75 | 
5|1 30in. band saw, 1 30in. circular saw, 1 2din. rotary planer, | ! 
1 6ft. grindstone, 40ft. of shafting ............................ = — 51 76-10 4 About 25 to 30 hands in shop. 
6:1 ӨҢ. grindstone, 1 slotting machine, 5 or 6 small lathes | 
ne ͤͤ yk PARERE S eder aede f: — — 25 14-16 — | 
7 About 20 small lathee, eto., 140ft. of shafting, 5311. diameter)  — 8:25 20 14 7°25" 2 0518 h. p. per running foot 
Sil 3ft. planer, 1 drilling machine, about 10 lathes, screwing | [to drive shaft. No 
machines, eto 5 кр — 7 18 10-12 6 {belts on main shaft. 
911 pneumatic 10cwt. hammer, 1 blower for 24 firea............... — 12 20 | — — | 
1011 blower in smiths’ shop, feeding 1 7in. nozzle flanging fire, | | 
2 йїп. nozzle ditto, 20 hearths .................................... — 6 10 85 — d 
1101 blower feeding 46 smiths’ fires, 22 working. . . . — „ 20 — 
12/4-sided punch, having 2 ljin. punches and 2 Sin. by 8in | | | 
square punches. —X— (( . 71 amps. 4 | 16 ' 55 — ‘Motor rated at 15 h.p. 
15|14їп. punch and shears ................................................ 57 amps 5; 14 | БО, — ‚ Motor rated at 15 h.p. 
14;lin. double Cameron punch n.... .. 48 amps | 8 | 6 — Motor rated at 10 h. p. 


These figures were taken on the ordinary work done by 
the planer. The tool was of ordinary tool steel, and it was 
worked with feed and speed at which it would remain fairly 
8 for about an hour. It will be seen from the reading 
F what a very great difference a blunt tool will make, this 
tool being one that had been taken out for regrinding. As 
will be seen, it was useless for anything like а heavy cut, 
the motor fuses blowing at once. These figures are, 
perhaps, not of much value as far as the powers required 
for any individual machines are concerned, but they are 


notbing of the risk of breaking teeth on gear wheels, a 
much more serious matter than a broken belt. The author 
has seen a heavy 4ft. cast-iron spur wheel, with teeth about 
1jin. thick at the root, and біп. wide, with very heavy 
arms, rim, and hub, smashed in four or five pieces on one 
of these machines in shearing an angle bar, while the belt, 
although without guides, did not even come off the motor 
pulley and flywheel. In the case of sbearing machines, the 
working stroke —i. e., the period when the blade is actually 
cutting through metal—lasts for а much longer proportion 


＋ 556 .] 


of the total stroke, but the conditions are very similar, and 
the belt drive gives elasticity which cannot be got by direct 
spur driving. The stroke of a sbear blade is less of a blow 
and more gradual than in the case of a punch, and laste 
long enough to appreciably overcome the inertia of the 
moving parts, the motor thus having a harder job than 
when punching. 
(Zo be continued.) 


SIMULTANEOUS TELEGRAPHY AND TELEPHONY.* 
BY JOSEPH HOLLOS, 
The question of simultaneous telegrapby and telephony 


is not of recent date. While, however, in some places good 
results have been obtained, in others the advantages reached 
by this combined using of telephonic circuits are hardly 
worth mentioning, and in view of the difficulties experienced 
in the service it was thought better to abandon the scheme. 

If we look closer at the question, we can at once observe 
that wherever the telegraph and telephone services are 
under the supervision of one and the same interested 
Where, how- 
ever, the two systems are in different hands the result is 
Thus, in America, where the financial 
interest of the telephone companies is involved, because of 
the desire to increase income by leasing lines for simul- 
taneous telegraph, and where, for this reason, these two 
operations are under the control of one technical staff, 

e result is excellent. The results are also fair in the 
European services, if the same technical officer supervises both 
telegraphy and telephony, and one service is co-ordinated 
with the other. The result is, on the contrary, very poor 
in all cases if the telegraph and the telephone services are 


person the results obtained are excellent. 


unsatisfactory. 


in different hands. 


This is evident if we consider how greatly the one system 
interferes with the other—that is, that careless handling of 
the one interferes at once with the proper functioning of 
the other—the two systems thus being brought into mutual 
opposition. For this reason the service must be arranged 
in such а manner that the two systems cannot interfere 


with each other, and in as far as troubles are unavoidable, 


they must be reduced to a minimum. If they should 
exceed, certain arrangements must be provided to hold out 


the less important service without delay. 


In this direction the Hungarian telegraph and telephone 
service can show good results by comparison with similar 
installations, and, therefore, it will not be without interest 
to outline the principles which were followed in the forma- 
tion of the system. Above all, the simultaneous installation 
must be the simplest possible, because only thus and with 
the fewest possible instruments may undisturbed working 
be obtained. For this reason the method of simultaneous 
working founded on the Wheatstone bridge principle, was 


made the basis of procedure. 

The telephone circuit is closed through two inductive 
branches. At their point of intersection the battery branch 
is led off to the group of telegraph apparatus, while the 


telephone apparatus is placed in the so-called galvanometer 


branch. It is thus evident that the connecting-in of the 
telephone apparatus—namely, the leading of the telephone 
circuit through the switchboard—requires some care, 
because if there is a ground in the switchboard connec- 
tions the telegraph working is disturbed. Even if one 
telephone circuit is directly connected to another, and there 
be simultaneous working on the latter, the two telegraph 
simultaneous systems are brought into contact, which again 
causes marked disturbance. This may also be caused by 
the operators ringing simultaneously on several circuits 
Írom the same common source of ringing current. 

Even if only one of the circuits fed from the common 
ringing source is connected for simultaneous telegraphy, 
such working will still be slow, because in ringing on the 
simultaneous conductor we ring also on five or six other 
conductors. However well insulated these circuits may be 
individually, the insulation of the simultaneous telegraph 
circuit will be so far reduced by the connection that it will 
hardly be possible to maintain continuous telegraph working. 


" A paper presented before Section G of the International Elec- 
trical Oongrese of St, Louis, 


ing speaking energy into his receiver. 
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It is true that we can remove all these difficulties at one 
stroke by connecting the incoming telephone circuit, before 
leading it to the switchboard, to a repeating coil, and work- 
ing then only on the other half of the repeating coil. But 
by this plan the difficulty is only transferred to the other 
side—the telephone side. Above all, we have a loss of 
energy in the repeating coil, to which are added losses 
inevitably occurring in the signalling apparatus, and it may 
happen that with such an arrangement the telephone sub- 
scriber does not get as much as 50 per cent. of the incom- 
We must strive, 
therefore, that along with the undisturbed working of the 
telegraph, the telephone working be kept at the same 
relative level that would exist in the absence of simul- 
taneous working. Moreover, the repeating coil not only 
weakens the speaking current but also the calling current, 
and we must, therefore, take precautions in this direction. 

Under these conditions it is inadvisable to connect the 
circuit first to the repeating coil. As long as the circuit 
is on the calling apparatus there is no danger of disturbing 
the simultaneous working. The disturbance arises only 
at the moment of connecting. For this reason it would 
be sufficient to place the repeating coil in the connecting 
cord; but in the same path there is also the clearing-out 
signal, and a great loss of energy might thus be incurred. 
This we may, however, remedy if the repeating coil is con- 
structed in such a manner as to serve at the same time as 
the clearing-out signal. 

The clearing-out signal is, as a rule, connected in the 
bridge between the two branches of the circuit, and its 
duty is by ite great self-induction to prevent the wasting 
of any considerable part of the speaking current. How 
far it is able to satisfy this demand might be readily ascer- 
tained by inserting a receiver in the shunt path. In spite of 
thus increasing the impedance of the bridge we still obtain 
intelligible spesking even with a clearing-out signal of 
2,000 ohms resistance, if the latter is entirely embedded 
in iron. These currents do not so rigidly follow the rules 
which apply to strong currents, and therefore inferences 
drawn from such rules do not apply in this case, as may be 
shown by a simple experiment. With such a clearing-out 
indicator, 30 per cent. of the energy is lost on the average, 
and 70 per cent. only is available, as I have been able to 
ascertain myself. 

With a well-constructed repeating coil, if arranged as a 
clearing-out signal, the loss is not greater. Consequently, 
if we insert such a repeating coil into the connecting 
cord, simultaneous working without affecting the tele- 
phone is secured. The repeating coil transformed 
into а clearing-out drop naturally possesses a closed 
iron circuit. In European practice this plan is avoided, 
and an open-circuit repeating coil is generally preferred. The 
question whether the repeating coil has an open or closed 
magnetic circuit does not affect the high frequency involved, 
and for weak currents this is of much less importance than 
the other loases that arise in an open-circuit repeating coil. 
For relatively strong signalling currents the closed iron 
circuit is of decided advantage, because, with open-circuit 
repeating coils, it is only exceptionally possible to ring 
through with alternating current, while it is always certain 
when there is a closed iron circuit. 

From the point of view of simultaneous working it only 
remains to separate the ringing currents. This may be 
accomplished if alternators are used by branching the 
ringing current at each operator’s position on a separate 
repeating coil. Where batteries are used, which are to-day 
exceptional, each operator's position must be given its 
separate battery. 

In the simultaneous working apparatus itself the branch 
ing coil is of the highest importance. It is most impor- 
tant that the inductance on the two sides should te 
equal. This is more important than the exact equality 
of their ohmic resistance. This, however, determines not 
only the resistance of the coil, but also the size of copper 
wire to be used. 

From the point of view of choking, it is desirable to use 
long coils ; such coils, however, by reason of the phenomena 
of dispersion, prevent the complete neutralisation of the 
telegraph currents, and, therefore, it is necessary to select 


short coils. With such an arrangement the operation of 
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the telegraph apparatus is not perceptible on well-balanced got some practical knowledge of your own to go on, the 


telephone circuits. 


GLASGOW’S NEW TRAMWAY MANAGER. 


The mantle of Mr. John Young has fallen upon Mr. 
James Dalrymple, who during the last three years has 
fulfilled the office of deputy manager. Mr. Dalrymple has 
served in various departments of the Corporation for 23 
years, and has been associated with the tramways since 
1894. As accountant he was entrusted with the manage- 
ment of the tramway finances, and, like Mr. Young, he 
entertains strong opinions on the subject of depreciation. 
He has devoted considerable attention to the subject of 
tramway economics, and was invited to present his views 
before the Royal Commission on Municipal Trading. 


MR. JAMES DALRYMPLE 


In 1901 Mr. Dalrymple was appointed deputy manager, 
апа the Convener of the Tramways Committee, in recom- 
mending him for the managership at the meeting of the 
Corporation last week, stated that the committee had no 
hesitation in selecting such a tried official for the important 
poeition hitherto held by Mr. Young. 


LETTERS FROM AN OLD HAND TO A YOUNG ONE. 
XI.—ON MIXING WITH THE MEN. 


My Drar YouNaG 'UN,—I am sorry to hear that you 
went to Jack Blogson's benefit last week. Who Jack 
Blogson may be I have not the remotest idea. I am fully 
prepared to hear that he was a hard-working turner who 
got himself tied up in the back gear of his lathe and has 
been out of employment for 18 weeks; that he has six 
children and a small wife who takes in washiog—this being 
their only means of subsistence. Yet, while offering every 
sympatby to the man (and if you had a direct subscription 
list I wouldn't mind putting my name down if the affair 
struck me as worth it), yet I would point out to you that 
this benefit was, as you admit, held in a low pub, that 
quantities of beer were drunk, that some of the songs were 
high—almost decomposed, in fact—and that you had a 
fearful time getting the foreman home. Now, who got the 
benefit of that orgy? You didn’t, because you wasted an 
evening and got а fat head. Jack Blogson didn't, because 
he got blind drunk, and his small wife had to come and 
steer him home. The man who got the benefit was “ the 
gent wot howns the 'otel!" And I may tell you this: 
you have lost caste with the men. They may call you a 
jolly good fellow, and hit you on the back, if that is any 
use to you, but down in their own minds they have lost 
that respect for you as а man who has sterner ambitions 
than their own. You have now got a couple of months’ 
leeway to make up. 

This question of mixing with the men is а most difficult 


one — particularly at your stage. Later on, when you}have 


at that stage neither knows the other. 


ifficulty will vanish. But at present you have all your shop; 
experience to learn, and the men who will teach you—or 
“ take the twist out of you, as the case may be—are the 
fitters and turners around уоп; you must therefore keep in 
touch with them. At the same time, if you clog yourself 
with their mire you will incapacitate yourself from rising. 
More than once I have seen a smart young fellow barred 
from a position of trust because he was too hail-fellow-well- 
met with the men for whom a foreman was wanted. You 
must hold yourself in reserve a little. Remember that the 
operatives about you have got on to the flat of their curve, 
while you are still on the upward slope. Although, judg- 
ing by shop standards, your ordinate may at present be 
shorter than that of the fitter next to you, yet your maxi- 
mum is going to be а lot bigger than this, and he won't 


forget it if you don't. 


Iam of opinion that this mixing with the men is the 
cause of the shoal of mediocre engineers we have ‘about at 
present. It isn’t the fault of the colleges or shop systems; 
it is the fault of tbe students. A man comes from college 
with a consciousness that he is in for an entirely new set 
of experiences. Young and not altogether self-reliant, he 
hastens to make friends-of-convenience of the men he 
is working with. This is usually done by “ paying his 
footing,” which consists in handing away sums of money 
to the nearest bar-keeper to lubricate the throats of com- 
parative strangers. This species of blackmail is all the 
more galling because etiquette demands that it must be 
performed with an appearance of extreme gaiety and good- 
fellowahip which is not really felt by either party, because 


The wheels of life having been thus lubricated, the 
workmen will now try to sell tools to the novice, disposing 
of their old and worn-out stock; and their further estima- 
tion of his character will depend upon the combination of 
acumen and affability which he displays. In any case he 
will probably be had, but the all-important object of making 
acquaintances will now have been achieved. 

Aud when this is done, what is gained ? 

Why, the man next to him will mark his approval of 
the newcomer by saying he knows a chap who does a 
little book-making in a quiet way, and who has just given 
him a sure tip for the Doncaster. Would the newcomer 
like to put anything on it? 

If the newcomer is a wise man he will give a decisive 
and ornamental VO, because that is just where he is going 
co spoil himself. Beer-guzzling and horse-racing are the 
two biggest vices of the British workman, and these vices 
won't run in parallel with study for a month. If you start 
these capers in order to please your workmates, you are 
just taking the short cut into the ditch. Better plod along 
on the main road of hard study and initial unpopularity. 
Your reward will come later. 

In talking on this subject, however, I must let you see 
the other side. It is no good being a snob or a recluse. 
You are going to do yourself almost as much harm that 
way ав the other. The man that I always wanted to grind 
up against the wall and push about the dirty floor, when I 
was in the shops. was а haw-de-haw youth who was always 
reminding everybody that his father was the principal share- 
holder, and that he himself was on his way to the assistant 
managers chair vid the drawing office. Inexplicable 
accidents were always happening to that young man, and 
the number of times the fellows had to beg his pardon for 
inadvertently putting their gear wheels and other impedi- 
ments where he was bound to trip over them was incredible. 
Не came to a bad end. He committed the blazing indisore- 
tion of bringing his best girl round the shops one day, and 
then the band played! While he was explaining what the 
belt was for on a lathe, and while he was describing the 
process of case-bardening, there was a gentle whistling 
chorus of Here we come gathering nuts in Мау!” 
Nobody was doing it everybody hard at work! But 
everyone was looking pleased except the foreman, who 
had been tipped. The girl couldn’t stand it; she fled 
incontinently, and our young duke followed. There was 
an office enquiry of the largest dimensions, but as nobody 
had done it, nobody was nabbed. But the dukeling never 
came back.— Yours, Tax Or» UN, 
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THE METRIC SYSTEM. 


The agitation in favour of the metric system, as might 
have been expected, bas commenced directly the vacation 
was over. The Rugby Engineering Company has the 
matter under discussion. It will be seen from the report, 
given in another column, tbat opinions are somewhat 
divided. The result of the discussion, for or against, will 
be known at the adjourned meeting next week. It is 
fortunate that just at this junoture the opponents of the 
system have entered the field. Ав the late Sir Frederick 
Bramwell so aptly remarked, there is always a danger in 
this country of having an objectionable new departure 
more or less forced upon us because its advocates are 
sincere and active, while its opponente, being satisfied 
with what already exists, do not make their opinions 
and power felt. Such is the case with regard 
to the metric system. Its advocates are persistent in 
their efforts to force it upon an unwilling population ; and 
as the opponents have hitherto not acted in combinatior, 
very little weight has been given to the opposition. We do 
not pretend for a moment to suggest that the advocates of the 
metric system are not sincere ; they are, and it is owing to 
thie intense sincerity that troubles may arise. The text 
of the advocates of the metric system is fairly summed up 
Mr. Brigge, the advocate of the system before the Rugby 
Engineering Society: “ Тһе most elementary question 
which naturally presents itself ie, 'Why should we adopt 
the metric system?’ Leaving aside the wider interprete. 
tion, the answer is, ‘Because of the ever-increasing necessity 
for an international system of weights and measures.’ 
Admitting of such necessity, the questioner next asks, 
‘Why should we change our system of weights and 
measures, instead of the Continental nations changing 
theirs?’ to which we reply, ‘Because the metric system 
of weights and measures is greatly superior to the Imperial 
system.’ With the advocates of the metric system rests 
the onus probandi" We are not going to dwell on the 
advocacy side of the question—that can be read on another 
page We are opponents, and welcome the formation of 
the British Weights and Measures Association, which haa 
for its objects the defence, standardising, and simplifying 
of British weights and measures. The executive of this 
association consists absolutely of practical men, with not 
a single representative of academic learning amonget them. 
In this controversy it will not do to count heads. We 
have rather to estimate values, and, in our opinion, the 
views of such men as Denny, Kaye Gray, Musgrave, and 
Paxman outweigh the views of all the academies and 
schools in the kingdom. The gist of the small pamphlet 
just issued by the association may be summarised: ‘The 
persistent efforts of the advocates of the French metric 
system to get it enforced in the British Empire have 
brought into being the British Weights and Measures 
Association, whose primary object is to combat the metre. 
It also seeks to standardise and simplify British Imperial 
weights and measures, so as to make them in the greatest 
degree available for all purposes. There is a risk that the 
metric advocates will be successful if opposition is not 
organised, for the tendency is to let judgment go by default 
on account of the ignorance which prevails as to what the 
suggested reform really means to Britons. Believing that the 
enforcement of the metre in the British Empire would be a 
national calamity, we seek not only to organise those whose 
studies of the subject have enabled them to see the hollow- 
ness of the metric pretensions, but also to provide means 
of educating those who now directly support the metre by 
reason of their knowledge being limited to theoretical 
application, and of those by whose apathy the movement 
receives negative support, and who may possibly have never 
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had occasion to give the subject a thought, but who will be 
sufferers by it should it be enforced.” It is pointed out that 
the system known as the metric system is but a fragment of 
what was originally intended, and even this fragment is not 
universally accepted in the nation of its birth. All those 
that go down to the sea in ships refuse to have anything to do 
with the metric system Itis to them an impossible system. 
And if it cannot be applied on sea, its advocates suggest 
that there should be one system applied on land and the 
other on the water. Then again, the textile industry 
even in France will not accept the system. In the manu- 
facture of cotton, woollen, worsted, linen, jute, and hemp 
the English system is practically universal. It is based 
on yards, inches, pounds, ounces, drams, and grains. The 
drastic laws that have been made in France to compel 
the use of the metric system have been but partially 
successfal, The French hatting trade threatened with 
the iofliction of the metric measures strongly objects. The 
English measurements of draught, displacement, and tonnage 
are universal. The metre is just as much an artificial unit 
as is the yard. The metre is too large a unit for engineer- 
ing work, and the millimetre is too large for the finer work. 
Far better, according to these practical men, is the mil of 
one-thousandth part of an inch. The fact of it is the 
glamour of the metric system, when analysed, has nothing 
to do with the metric system itself, but simply denends on 
the decimal system. Again referring to the late Sir 
Frederick Bramwell, he was always caustically sarcastic 
when dealing with pure decimalists, maintaining that in an 
equal number of cases familiarity with vulgar fractions was 
just as useful as familiarity with decimals. One of the 
arguments put forward by the advocates of the metric 
system is that it has been adopted by this, that, and the 
other nation. Well, that is like the nonsense talked 
about American progress in certain directions. America 
was an open field, hence there was room for anything. 
So with those nations as regards metric or any 
system, open to anything that came along, and took the 
first thing that politics pressed upon them. Let us see 
what the opposing association says on this point, and we 
trust we shall hear little more of that particular phase of 
the argument: When the metric advocates are beaten on 
all other points, they invariably fall back on the senti- 
mental idea of having one language for weights and 
measures throughout the world. They point out that 
thirty-six out of thirty-nine civilised nations have already 
adopted the metric system, and it is only common justice 
that the minority—British Empire, United States, and 
Russian Empire—should give way to the majority. That 
looks very plausible, but what of the relative importance of 
those countries. Taking those thirty-six nations in order of 
population, noneof the first four have the population of Liver- 
pool. Lancashire has more inhabitants than any of the first 
eighteen. The total of the first twenty-four is only equal 
to the population of the United States. There їз а larger 
population within fifty miles of Manchester Town Hall 
than in any one of the first twenty-five of those nations. 
The Russian Empire has a population equal to the first 
twenty-eight, and the British Empire alone has four million 
more people than the first thirty-four added together. 


Counting the three against the thirty-six we have 


567 millions against 445,296,000, and the measures of those 
567 millions are all based on the English inch. Looking at 
the question from the point of view of trade and commerce, 
the Anglo-Saxon race alone has the pre-eminence, which 
makes the vaunted position of metre users ridiculous.” 
There is another point noticeable in many of these agita- 
tions : the advocates are either men of merely academic 
training or men directly engaged in competition with this 


country, hence desire to foist their own system—worse or 
better—thinking that any change plays into their hands. 


“THE JOURNAL OF GAS 
LIGHTING.” 


Our contemporary has evidently taken to heart our 
strictures of last week, and has done its best in reply. It 
makes certain that we shall see the reply, and so kindly 
sends a copy of its issue to this office. Many thanks for so 
doing, but as we have subscribed to the Journal for many 
years, the duplicate copy is wasted. We are glad, of the 
further opportunity the Journál has given us to expresa 
our opinion as to its tactics. We have no word to say in its 
favour, no word to withdraw from what it terms our 
vulgar abuse; rather to add to what we have said, and in 
still stronger language to show the contemptible manner in 
which the Journal treats things electrical. It now admits 
that its usual method of dealing with electrical matters is to 
take second-hand statements, because the original financial 
statements of electrical undertakings do not with great 
frequency get addressed to the office of the Journal of Gas 
Lighting.” Our contemporary makes merry over slackness 
editorially, but does not see the gulf into which it has 
itself sunk. Here ів a paper which every week for years 
past haa sown broadcast statements culled from other papers 
without any editorial attempt to get information at first 
hand. We should have thought a paper taking up the 
position the Journal has taken would have made certain of 
its facts from original documents—which, by the way, it 
can as easily get as we сап, at a small cost or a little 
trouble. Now, what is the policy of the Journal as regards 
electrical work? There is no doubt but it has for years 
set itself to damage the electrical industry, and to do this 
provides its readers weekly with electrical memoranda. 
These memoranda are consistently of the truthful character, 
but ‘usually only half the tale is told, and to combat a 
half-truth satisfactorily is the most difficult operation. The 
seleotion of items, again, in this weekly trash is very 
peculiar. They are always of a character to lead the 
reader to decry electrical work, and never by any possible 
chance record much that is of a satisfactory nature. If 
this is not delving in dirty ditobes, what is it? Our 
sapient contemporary is wise enough to try and twist our 
words to a meaning they do not bear. Our electrical con- 
temporaries are not the dirty ditches. They record good, 
bad, and indifferent matters. They do not always agree. 
with us. We do not expect it, and should not respect 
them if they did. But the Journal picks and chooses 
from this second-hand stuff, and picks only that which 
seems damaging. It makes its own dirty ditches, and does 
not find them already made. Take the résumé of the current 
number. It deals with the muddle at Dublin, a gentle 
rap over the knuckles at Southampton, Dartford and 
the Local Government Board, ourselves, and Wrexham. 
There is no redeeming feature, there is no good in anything 
electrical, so far as the Journal is concerned. To us it 
borders on the infamous that any so-called respectable 
journal should always flaunt in its columns what is thought 
damaging and never admit aught that is encouraging to an 
industry. It pretends that it did not see in the sentence 
we inserted—involved as it is acknowledged to be—that 
there must be an error. There could not be two deficits 
differing in amount. The fact is, our contemporary was 
only too eager to pounce upon figures that seemed to favour 
its methods of discussion, and did not expect to have to 
acknowledge its second-hand method of getting information. 
It is the champion of gas. Let it remain so, but if it 
presumes to give electrical information, let it be honest and 
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вау it only gives the most damaging it can find in all the 


other papers, and carefully refrains from checking from 
original sources. | 


OBITUARY. 


The late Desmond G. FitzGerald. 


It is with exceedingly deep regret that we have to record 
the death of Desmond G. FitzGerald, who passed away at 
his residence at Clare, Suffolk, on Sunday last in his seventv- 
first year. In our estimation the late Mr. Desmond G. 
FitzGerald has never obtained the general recognition 
his ability and devoted work in the service of electrical 
science deserved. The son of the editor of the Morning 
Post in its palmiest days, he was in his youth familiar with 
the talent and the beauty of the early Victorian 
period; partly educated. in France, he witnessed the 
scenes of '48, and undoubtedly his whole life was 
tinged with the teachings prevalent in the France of that 
period. He entered the War Office, but monotony and 
the routine of official life did not appeal to him, whose 
delight was scientific investigation, and especially in the 
domains of chemistry, electro-chemistry, and electricity, 
and his object was in the commercial application rather 


— — 


THE LATE DESMOND d. FITZGERALD. 


than the mere accumulation of facts. That һе appreciated 
work in other directions will be agreed if we mention that 
he was one of the earliest inventors who endeavoured to 
perfect the breech-loading rifle. We believe it was in 1861 
he resigned his position at the War Office in order to 
devote his whole attention to the production of a weekly 
paper devoted to electrical subjects, and thus the Electrician 
started. The task he undertook was Herculean, and although 
the paper was conducted with the greatest ability and energy, 
the time was not ripe for so big a venture, and after a few 
years it ceased to exist. Later on be assisted and for a 
time edited the Electric Telegraph and Railway Review, which 
also, after a short precarious existence, ceased to be pub- 
lished. A careful examination of these early papers cannot 
fail to prove to the most sceptical that it was from no lack 
of energy or ability or material that they failed, but that 
the public interested was not sufficiently large to guarantee 
success. Mr. FitzGerald aleo contributed largely to the 
Engineer, to the English Mechanic, and to other technical 
papers. To turn to another side of his labours, during the 
whole of his career Mr. Fi'zGerald was an assiduous experi- 
mentalist, and, if we dare venture to say во, failed but by a 
bair's breadth to become one of the greatest of British inventors. 
If the records of the Patent Office are searched, there will 
be found specifications relating to electro-chemical products, 
to telegraphic apparatus, and to secondary batteries, any of 
which, falling into the right commercial hands, might have 
created an industry. We in this brief notice can but indi- 
cate the inexhaustible energy of the man, During the 


greater part of these years he was not only writing, experi- 
menting, and inventing, but he was teaching, and, indeed, 
was the principal teacher 1а the school of telegraphy which 
was opened in the sixties, and carried on during many years 
by Mr. Lundy, subsequently by bis widow and Mr. Jones. A 
great majority of the men who entered the cable service in 
thesixties and seventies received a training under him. Turn 
we now from the work to the man. He was an original 
thinker and a capable teacher, while his command of the 
English language as a writer and a speaker was unique. 
This migbt not usually be gathered from casual observation, 
because of a hesitancy in his speech, but careful observation 
would show the listener or reader the elegancy of his 
diction—no word misplaced, no word misused, no word too 
many, and none too few. | 

Then when the clay-cold form shall bid adieu, 

Hid in its parent's bosom, kindred earth, 

Let not the errors e'er appear in view, 

But turn from them and only speak his worth. 

Nearly 30 years of intimate friendly intercourse with 
tbe la*e Mr. FitzGerald compel us to accentuate the view 
that his ability and attainments were of the highest order. 
His ideals were high, his hatred of anything mean intense ; 
and if he failed to ingratiate himself with those with whom 
he was brought into contact, it was because his instincts 
were higher, nobler, truer, and finer than those of men 
who are buffeted about in the strenuous strife of the world 
He lived in а world of his own, which few understood, and 
fewer still cared to examine. Those of us who knew him 
well loved him for his merits, and our heartfelt sympathy 
goes out to his widow and daughter in this the time 
when their great loss is so vividly felt. Аб the last his 
cry was rest. 

And rest more sweet and still 
Than ever nightfall gave 


Our longing hearts shall fill 
In the world beyond the grave. 


CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard." 


ELECTRICITY FROM WATER POWER. 


SIR,—I regret to find that in my British Association 
paper on the above subject, published ou p. 294 of your 
issue of Aug. 26, I erroneously attributed the list I gave 
of plants recently installed to the Stanley Electric Manu- 
facturing Company, of Pittsfield, Massachusetts, instead of 
to the General Electric Company of America, as should 
have been the case. 

I make this correction at the request of Mr. С. С. Chesney, 
the chief engineer of the Stanley Electric Manufacturing 
Company, from whom I originally obtained the particulars, 
and would explain that the mistake occurred through my 
interpreting the words our later installations,” used by 
Mr. Chesney in his communication to me, as meaning 
installations put up by his company, whereas I now hear 
from him that the word “our” in this connection referred 
merely to American installations as distinguished from 
those of other countries.— Yours, eto., 


A. A. CAMPBELL SWINTON, 


TESTING BOILER FEED. 


SIR,—I have read with interest the replies to Question 
No. 691, but rather fancy the propounder of question is 
not altogether satisfied with the replies, although they 
strictly answer his question. I would venture to state 
that wbat No. 691 wants to know is when he has got 
the right proportion of reagents in his boiler feed water, 
rather than to know the degrees of bardness. I have 
experienced considerable trouble myself with the same 
subject, and, with all due respect to the assistance given 
by many chemical friends, had never managed to get 
really satisfactory results until I adopted the metbod 
mentioned later on. 

One of the main reasons, I think, for the failure of any 
chemical tests of the water to produce satisfactory results 
from an engineer's point of view, is that they fail to take 
into congideration that the evaporating of water in a 
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boiler is really a concentrating process, A very small 
Increase or decrease in the exact chemical quantities of the 
lime or soda over that theoretically required will give 
trouble. In the first case it accumulates in the boiler 
when the water will become too alkaline and attack the 
Iron, owing to electrolysis between it and the gunmetal 
fittings, or in the second case the excess of “untreated 
hardness,” if I may use the term, accumulates and pro- 
duces a hard scale on the boiler. Further, as a result 
of many tests made, and of some few years’ experience, 
the degree of hardness of the water is in most cases nearly 
always changing, due to the action of rain diluting the 
stream from which the water is drawn, and from other 
obvious causes. So that the reagents required to properly 
soften the water during one week may be quite wrong 
during the next, and an engineer cannot always afford the 
time to constantly test the feed water for hardness, even if 
he could obtain satisfactory results by so doing. 

Ultimately I schemed out the following plan, and may 
since its introduction have practically had no more trouble. 
The sketch will nearly explain itself. An ordinary 10-gallon 
oil-drum is placed upon a stand. Inside is a coil of jin. 
iron steam-pipe, supplied from the nearest steam-main 


Steam Main 


Feed water 


dribbling into 
oul Arum 


Steam 
escape 


through a cock, A. A branch from the feed-water delivery 
(say a lin. pipe to prevent choking) with a valve, B, in it 
is led to the top of the drum, and the feed is allowed to 
dribble out into the drum. The action is as follows: the 
‘drum being filled with feed water, the steam is just turned 
on to the coil sufficiently to keep the water just boiling and 
the feed supply regulated to just make up the evaporation. 
Now, whatever is going to take place in the boiler itself 
will take place on the steam coil. If the water is not 
sufficiently softened a hard scale will form on the coil, or if 
there is too much alkalinity in the feed, the iron around 
the brass drain cock, С, will show black, or may be this 
blackness will not be noticed unless the scale (found, say, 
previously) be knocked off, for it is not uncommon, when 
too muck soda is used, for the interior of a boiler to look 
scaled while really underneath the scale the iron is being 
pitted by electrolytic action. 

A week or two of experimenting with the above appa- 
ratus will enable any engineer with a few brains to properly 
proportion the reagents required ; and what is more, to 
instantly correct any tendency to scaling or corrosion. I 
have found the most satisfactory results in the boiler to 
obtain when the steam coil showed just a soft thin covering 
of whitey-brown mud that could easily be dislodged from 
the coil by a piece of pinewood. As to the action the 
different reagents have upon the boiler feed water, these 
are given fully by the replies from your correspondent, so 


that by reading them carefully and by using a little thought 
and care to see the reagents properly weighed and added, 
anyone should be able to get good results when using the 
apparatus described. I may add, in conclusion, that the 
lime used should be dried in an old copper or other pot, as, 
owing to the amount of moisture usually in air-slaked 
lime, there is considerable difficulty in getting accurate 
weights.— Yours, etc., A. W. TourNAyY-HINDR. 
Sulphoid Corporation, Limited, Cockle Creek Works, 
New South Wales. 


[N.B.—We are always pleased to publish letters such as 
the above from engineers in the Colonies.— Ep., E. E.] 


MOTOR STARTERS. 


Sig, — With reference to an article appearing in your 
issue of Oct. 7, under the heading of Notes on Motor- 
Starting Switches," we notice the writer finds fault with 
asbestos mandrils for supporting resistance coils. We 
cannot agree with his remarks, as our experience points to 
quite the reverse. Many makers have found porcelain 
supports unreliable on account of their friability, and this 
has led to our placing on the market a special form of 


| “ Arkite” tubing, which has been successfully used by 


many of our leading electrical manufacturing compariies 
for supporting resistance coils for fuse carriers, for large 
currents, and generally for electrical purposes where great 
heat or arcing occurs. 

We may mention that Arkite tubing has none of the 
defects usually found with resistance-coil supports, and we 


have pleasure in sending you a sample, which will amply 


bear out our statements.— Yours, etc., 
THE @АРЕ ASBESTOS: COMPANY, LIMITED, 
London, Oct. 12, 1904. 


'E DON'T KNOW WHERE 'E ARE!—OR RAMPANT 
NEPOTISM. . 


DEAR Sir,—Is it so rare in the Metropolis to find one, 
whether among Southwark aldermen or not, who at every 
pause find it necessary to cast disparagement on the man 
of brains who works and is an engineer ? 

Why, we in the country towns find plenty of the same 
kidney, not only among aldermen and councillors (who, by 
the way, generally have a poor relation to provide for 
when they talk во), but among municipal managers who 
have themselves been “pitchforked” into their position 
through political influence, and have to a great extent to 
rely upon engineers to pull them safely through ; yet these 
same men have the audacity to tell their subordinates— 
engineers who have been all through the works—to their 
face that “ап engineer is а mere cipher, that they are 
nowhere." In the eame breath the pitchforked man orders 
the subordinate to prepare а report or series of notes 
(commonly called particulars”) on such-and-such a thing, 
for the said "I am" to use as his own material and ideas 
іп a paper or lecture before some association. One very 
prominent individual of this tribe, who calls himself an 
engineer and manager should—if he had his due—be work- 
ing out а term (learning engineering) in а quarry of one of 
Н.М. penal settlements. 

No, sirree, what you find in London is not new in the 
country, not by any means. But are not the engineers 
themselves to blame? What is the use of an association if 
it is not run also on the lines of combination and fellow- 
ship? And where does that come in when persons who 
zi not engineers at all can get into the said circle !—THE 

HOST. 


THE METRIC SYSTEM IN MECHANICAL AND 
ELECTRICAL ENGINEERING.* 


Introductory Statement for the Metric System. 
BY ERNEST R. BRIGGS. 


1. It has been wisely decided that the discussion on the 
metric system by this society should be as strictly confi ned 


* Paper read before the Rugby Engineering Society, Oct. 6. 
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to the mechanical and electrical branches of engineering as 
the ruling of the chairman can make it; nor need this be 
considered a restriction that is in any way irksome, since 
in the application of the metric system to the mechanical 
workshops of to-day there are more controversial points 
than could possibly be exhausted in a much longer time 
Eius that which the oouncil bave arranged for this 
ebate. . 


2. Àn opening statement may either skim lightly over 
numerous points, being a general survey of the whole 
question, or attention may be drawn ia greater detail to 
portions of the subject, leaving many phases of the subject 
untouched. No doubt it is rather in the province of the 
opener of а debate to direct attention to the various 
atrategical points of the debate; nevertheless, the present 
writer is of opinion that it would be better to refer more 
fully to one or two details which become prominent in the 
actual application of the metric system to mechanical work- 
shops, leaving other speakers to bring forward further points, 
as, doubtless, they will be anxious to do. 


3. The most elementary question which naturally pre- 
sents itself is, Why should we adopt the metric system? 
Leaving aside the wider interpretation, the anewer is, 
Because of the ever-increasing necessity for an inter- 
national system of weights and measures." Admitting such 
necessity, the questioner next asks, “Why should we 
change our system of weights and measures, instead of 
the Continental nations changing theirs?" to which we 
reply, “Because the metric system of weights and 
measures is greatly superior to the Imperial system.” 
With the advocates of the metric system rests the onus 
probandi. 

4. The superiority of the metric system shows itself 
more in its application to the industries under discussion 
than in almost any other connection, and it is the engineer, 
above all, who recognises the imperative importance of an 
international system. Moreover, the fact must not be lost 
sight of that the engineer in the past had to use such units 
as were at hand, and it is, therefore, hardly to be expected 
that the inch and foot would be the best units that oould 
be adopted for his purpose. 


5. Ав it is pertinent to the engineer that an international 
aystem of weights and measures should be adopted, it may 
be advisable to add а word or two as to the reason why 
this is во. Ап example will serve to illustrate the point. 
Some 60 or 70 years ago every mechanical engineer of note 
had his own standard of screw threads, under the mistaken 
impression that he was protecting his business. The result 
was, however, a failure, and out of the chaos order was 
brought about through the Whitworth threads predominat- 
ing by the masterful genius of the great mechanic. So 
in all branches of engineering can be traced the growth of 
local trade into national trade, in only too many cases 
against the blind opposition of many men of the day. 

istory repeats itself. Here, at the opening of the 
twentieth century, the same state of affairs is present. 
National trade is making rapid strides into international 
trade. Trade standards, tariffs, wars, cannot stop it. 
Better to take a leaf out of the past and help it. In the 
case of the screw threads referred to above, there exists at 
the present day the principal standards of screw threads in 
use for ordinary fastenings—viz., the Whitworth, the 
Sellers, and the Ө asinos of which may be found in 
any country or any town of a manufacturing people. The 
number of Sellers and SI. threads in use in this country 
is rapidly increasing, due to the growing importation of 
American machine tools and German and Swiss electrical 
5 The same state exists in Germany, and even 
in America. This fact, typical of the whole question, may 
be left to speak for itself. 


6. In the meantime it is necessary to examine somewhat 
the respective values of the inch and millimetre as unite of 
measurement for the mechanical and electrical engineer. A 
unit of length within the limits of this debate may be 
defined as the medium by which the size of a piece of 
machinery is conveyed from the mind of the designer to 
the hand of the constructor. It, therefore, follows that the 
most suitable unit for the purpose is that which will enable 


a dimension to be written with as few symbols as possible, 
but at the same time will also allow a fine limitin which to 
express the size required. For example, a large unit would 
call for few symbols provided the distance to be measured 
was exactly equal to some multiple of the unit employed. 
But the larger the unit the smaller the chances of the 
distance being an exact multiple. On the other hand, the 
smaller the unit the more symbols required, and the greater 
the chances of the distance being an exact multiple. It is 
obvious that there is an average convenient unit of length. 
What is it? 


7. The most casual examination of working drawings 
brings out the fact that although the inch is nominally the 
smallest Imperial unit of length, yet the designer has been 
compelled to construct a new one by continual subdividing 
until he has obtained a Pzin., whish is really his unit of 
length. As there is no recognised name for this virtual 
unit, it is written as а vulgar fraction in terms of the inch. 
Hence, in order to express а dimension up to lin. it may 
be necessary to employ as many as four figures (not to 
speak of dashes and ticks) ; up to a foot, six figures. 


8. On the other hand, the metric system supplies a unit 
of length, the millimetre, exactly suited to the require- 
ments of the engineer. By its means any dimension up to 
about 4in. can be expreased in two figures, while up to 
about 40in. requires only three figures. The millimetre 
being a smaller unit than the P; in., also permite of finer limits 
being used. Such a system thus permits of fewer figures 
being used on drawings, allow a finer expression of the 
required size, and by means of a simpler notation greatly 
бе рн the chances of error оп the part of the workmen 
reading the drawings. 


9. By far the most controversial point in the application 
of the metric system is that of screw threads. As to the 
absolute value of the three systems, there can be no doubt 
in the superiority of the 8.1. threads. The table iu the 
appendix gives the sizes of Whitworth threads most usually 
employed, with the diameter increment ; also a selection of 
S.l. threads which would meet ordinary requirements. 


10. A large amount of misconception arises when dealing 
with the serew thread question by the supposition that a 
change from the Imperial to the metric units must be 
accomplished in a short space of time. This need not be 
the case at all even. supposing that the present Imperial 
system of weights and measures be made illegal, so long, 
of course, as the illegal weights and measures were not 
made а medium in the sale of the manufactured article. 
With a new firm starting business it is just as convenient 
to adopt the metric system in full—that is, to go the 
“whole hog" with S.I. threads—as it is to adopt the 
Imperial system. Оп the other haad, with а firm who 
have been in business for some years, and who have sunk 
& large amount of ur ewe in small tools and gauges, the 
matter is different. In such a case it is better to wait 
until an opening ooeurs, such as the introduction of a new 
speciality, or the complete revision of the existing one, 
before attempting the introduction of the metric system. 
If the conditions are not favourable for the adopting of 
the S I. threads, the Whitworth may still be used without 
gen inconvenience, until & better opportunity presenta 
itself. 

11. The above remarks are intended to refer only to the 
use of screw threads for ordinary fastenings, such as bolts, 
studs, etc. ; in work of a special nature requiring screw 
threads—for instance, the square threads used so much in 
machine tools, etc.—metric pitches should at once be 
adopted. This does not present any difficulties with 
regard to lead screws for lathes, since by means of a 127- 
tooth wheel, metric pitches can be cut with an error 
which is considerably less than the ordinary manufacturing 
limit. The reason for this being that 127mm. is equivalent 
to 5:000004-351 inches, thus giving an error of less than five- 
ten-thousands (0:0005) of an inch in a length of 40ft. 


12. Another important point in which there should be 
no delay when once a start has been made is in the adoptin 
of metric pitches for gear wheels. Metric cutters d 
standard sizos can be obtained from any dealer, either 
from stock or to order. For bevel gears there is even lese 


trouble, as they can be cut оп the usual machines as well 
as gears called for in Imperial measures. | 


13, Although the adoption of metric weights and 
measures of capacity is relatively а small matter by 
eomparison with that of linear measurement, yet, looked 
upon from an absolute basis, they are of great importance. 
'The amount of time saved by getting rid of the necessity 
of converting the long string of tons, hundred weights, 
quarters, pounde, into pounds and vice versá cannot be over- 
estimated. There is no juggling with figures ; the engineer 
uses only two units, the kilogramme (kg) and millier, or 
metric ton. He is not worried when stresses are expressed 
in both pounds per square inch and tons per square inch. 
When he is told that the head of а column of water is 
100m., he has only to move a decimal point to know that 
the pressure on the base is 10 kg. per square centimetre. 
Should he be informed that the contents of a tank of water 
is 10 cubic metres, be knows at once that the weight is 
10 metric tons, or 10,000kg., and that ite capacity is 
10,000 litres. If aliquid is flowing through a pipe at a 
velocity of 10m. per second, and the section of the pipe is 
400 square centimetres, it does not take him long to find 
out that the discharge is 100 decimetres x 4 square deci- 
metres = 400 litres per second. Let him try with a speed 
of 100ft. per second, sectional area of pipe 400 square inches, 
to find the discharge in gallons, and he will say that the 
slide rule is the salvation of the Imperial system. The 
engineer using the metric system never bas to reduce feet 
into inches, or fractions of an inch into decimals of a foot. 
In fact, he uses the same units for calculation as he does 
for measuring, which is distinctly more than the average 
British or American engineer does. 


14. It must not be thought that the introduction of the 
metric system, with all its advantages of simplicity and 

eedom from error, can be introduced into a workshop 
merely by telling the draughtsman to figure his drawings 
in millimetres, and by giving. the workman a metric scale. 
Far from it; the frailty of human nature has been the 
subject of many homilies, and it may be taken for granted 
that at the end of 10 years, nay, 100 years, would still see 
the existence of the Imperial system. 


15 To introduce the metric system into a manufacturing 
concern, and to really gain by it, it is necessary first to get 
the chief draughtsman and the works manager enthusiastic 
on the question, and then to banish all feet, inches, pounds, 
and gallons from calculatiors, drawings, limite. The epeeds 
and feeds of the machines must be expressed in metres per 
second or per minute, and in millimetres; all weighing 
apparatus must acale in kilogrammes, and kilogrammes only. 

he introduction must be thorcugh; of that there must be no 
question. There are men who, by application to the values 
of the units, have been able, in the short space of 12 months, 
or even less, to think not only in millimetresand kilogrammes, 
but also in compound units, such as kg./sq. cm., то. /зес, 
etc.; while men who, although in daily contact with the 
system, have hardly taken the trouble to think even in 
millimetres in as much as five years. That is the key to 
successful adoption: get the men keen on it, and the 
transition period will be short and hardly felt. 


APPENDIX. 
Common Sizes of Screw Threads, 


WmuiTWORTH (inches). S.I. (mm.). 


Die, per D^. Die. por in, |р. Fi ch. Piè Dia Pitch, Dia 
inch. 18% inch Inom nemt nomt. 


1 20 11 7 6 1 26 4 

à 4 2 6 
8 10 l4 6 8 1°25 42 45 

1 4 | д 6 
1 12 1 5 10 15 48 5 

i i 2 8 
i 11 2 4 18 175 56 55 

i i q 8 
3 10 9) 4 16 2 64 6 

i | + 4 8 
i 9 | 21 4 20 2:5 : 72 65 Е 

$ 

1 8 23 3; 24 3 80 7 

i i 6 
li "7 3 34 30 35 

i 6 

16 sizes. 15 sizes 
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Reply to the Introductory Statement. 
BY R. C. JACKSON. 
16. In moving an amendment to the resolution, it is to 


be noted that a restriction has been placed on the subject 


matter of this debate. It is not proposed to make any 
objection to this ruling, except to state that, in the writer 's 
opinion, a correct judgment of the respective merits of 
the metric and Imperial systems of weights and measures 
as applied to mechanical and electrical branches of engi- 
neering, cannot be arrived at without taking a mach wider 
survey of the principles and matters involved than can be 
debated within the limits laid down by the mover of the 
resolution and the time allowed for the purpose by the 
council. 

17. In paragraph 2 a preference is stated for supporting 
the affirmative argument by some detail illustrations of the 
application of the metric system to mechanical workshops, 
etc. A reply to this is that until one is able to show that 
the fundamental units of the metric system are better iu 
themeelves, it is premature to discuss the detail applications 
of the units in question. | 

18. In paragraph 3 of the opening statement the metric 
system is stated to be greatly superior to the Imperial 
system. © 

19. The argument in support of the greater scientific 
accuracy of the Imperial system may be put shortly as 
follows: The Imperial system of weights and measures is 
found to be based upon a straight line of finite length —i. e., 
the azis of the earth—as compared with the metric system, 
which is based upon a curved line—i.e., a fraction of the 
quadrant of the earth’s surface. 


20. The answer to paragraph 6 is the one-thousandth 
part of an inch or the mil, a unit of length which appears 
to satisfy all the conditions claimed for the millimetre, but 
in a still better degree. For fine work fewer fractional 
readings are required. Examples will ocour to anyone in 
connection with wire gauging and sheet metal' work. 


21. On the respective merits of the various screw threads 
now in use referred to, the writer puts forward no definite 
opinion, and prefers to let other speakers deal with this 
aspect of the case who have a closer practical knowledge of 
it. The very fact of the extensive use and successful com- 
petition of the Whitworth and Sellers standard threads 
alongside of the S.I. standard, shows there is little or no 
trouble experienced in the matter. 


22. Since the metric system is, and has been, permissive 
for some time, it will, no doubt, become finally adopted by 
the country at large when it has shown its great saperiority 
to the existing syatem of things. 


23. MEASURES OF WEIGHT AND Capaciry.—The late 
Sir John Herschel, in an address delivered before the Leeds 
Astronomical Society on Oct. 27, 1863, shows how a 
decimal relation may be established between the Imperial 
system of linear measurements and those of capacity and 
weight, similar to that existing in the metric system. He 
points out the fact of the length of the polar axis having 
been determined from the combined results of all the 
scientific measurements of arcs of the meridian to be equal 
to 500,482,296іп, of our Imperial yard, and that if one 
five-hundred-millionth part of the polar axis were adopted 
as а new standard unit, to be called the “geometrical 


inch,“ it would differ from the Imperial inch less than 


one-thousandth part of an inch—a difference so small as not 
to be measured by any ordinary method, and only by the 
aid of the nicest scientific instruments. For all ordi 

practical purposes the geometrical inch would be identical 
with the Imperial inch. The present legal weight of a cubic 
foot of distilled water at 62deg. F. is 997-1450z., being short 
by 2855oz. of 1,0000z. If the linear foot were inoreased - 
by the one one-thousandth part, the present deficienoy 
of 30z. approximately would be made up. Since the 
Imperial half-pint is the measure of 10oz. of distilled water, 
or the hundredth part of the capacity of the cubic foot, 
the ratios of these units of length, weight, and capacity 
would be thus brought within such practical limite of pre- 
cision as would meet every рсе commercial requirement 
The addrese concludes: ‘Thus the change would place our 
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system of linear measure on a 
would at the same time rescue our measures and weights 
from their present utter confusion, and secure that other 
advantage of connecting them decimally with that system 
on а regular, intelligible, and easily remembered principle, 
and that by an alteration practically imperceptible in both 
cases, and interfering with no one of our usages or 
denominations.” 


24. [t is urged that the address quoted from should be 
carefully read by all those who are interested in the atudy 
of the important subject of metrology. 


25. An important matter which has not been referred to 


in the opening of this debate is this: Assume for granted | 


the metric system to be all its advocates claim for it, how 
and by whom is the cost of alteration to be paid? Sir 
Samuel Montague, president of the Decimal Association, 
in advocating the use of the decimal system, has always 
assumed the Government would pay. Mr. M’Farlane, of 
the Westinghouse Company’s Pittaburg factory, is reported 
to put the cost of changing in these works to the metric 
system at the large sum of 650,000dol. Colonel Tannet- 
Walker, of Messrs. Tannet-Walker and Co., Leeds, has put 
the cost of changing in their works at £7 to £10 per man 
employed. On a low estimate, Mr. Towne, of the Yale 
and Towne Company, states that one million dollara would 
not cover the cost to the engineering trades alone in the 
States. 

26. Mr. Coleman Sellers, speaking in 1879, estimates 
the cost of the change in the machine shops of his com- 
pany at E40 per man employed. | 

27. The following figures were all given by the respec- 
tive firms and companies to a committee of the National 
Association of American Manufacturers, who, on Dec. 23, 
1903, sent out a circular letter of enquiry. The replies 
were published in American Industries for April 15, 1904: 
The Long Arm System Company, Cleveland, O.; ship 
fittings ; cost of 200,000dol. The introduction of the 
metre would be confiscation without compensation. 
Carnegie Steel Company, Pittsburg; armour plates; 
use of two standards in the same factory would 
entail endless confusion. The Miller Dubrul 
and Peters Manufacturing Company, Cincinnati; 
cigarette machinery; cost, 60.000dol. to 75,000dol. The 
Niles Tool Works Company, Hamilton, O.; machine tools ; 
cost, 50,000dol. to 75,000dol. The Cincinnati Milling 
Machine Company; machine tools; cost not less than 
100,000dol. E. C. Atkins and Co., Indianopolis; saws ; 
cost, 50,000dol. to 75,000dol. North Bros. Manufacturing 
Company, Philadelphia; hardware  specialities; cost, 
50,000dol. Lane and Bodley Company, Cincinnati ; 
foundry and machine works; cost, 200,000dol to 
500,000dol. Lidger wood Manufacturing Company, New 
York City ; hoisting engines ; cost, 500,000dol. 


28. The cost of conversion in the engineering workshops 
alone of the United Kingdom has been put at 100 million 
pounds. 

29. Now, whatever the figure may be, the cost to those: 
countries concerned would be enormous, and an additional 
drag on industries which are already sufficiently handi- 
capped. 

Resolution to be moved by Mr. Е. R. Briggs: “That, in 
the opinion of this society, the advantages to be derived 
from the application of the metric system.of weights and 
measures to mechanical and electrical engineering are во 
great as to outweigh the temporary inconvenience caused 
by the transition period; and that the hon. corresponding 
secretary be instructed to forward a copy of this resolution 
to the local engineering societies of this country, asking 
them to grant facilities for the discussion of the metric 
system by their members, in order to bring about ita 
universal adoption as the international system of weights 
and measures." 


Amendment to the above resolution, to be moved by Mr. 
К. C. Jackson: “That in the opinion of this society the 
alleged advantages of the metric system are insufficient to 
justify their adoption by this country, and that what is 
required is to simplify aad standardise our present Imperial 
system.” 


THE ELECTRICAL ENGINEER, OCTOBER 14, 1904. 


perfectly faultless basis, it | GRAPHICAL DETERMINATION OF THE WEAR OF 


TROLLEY WIRES. 


The Elektrotechnische Zeitschrift describes an instrument 
recently put on the market by Messrs. Dreyer, Rosenkranz, 
and Droop, of Hanover, for the purpose of obtaining a 


record in & simple and quick way of the amount of wear on 
overhead trolley wires. 


Fic. 1 


It consists of a boss, A (Fig. 1), fitted with a wide 
flange, B, and arranged for clamping to the trolley wire, D, 
by means of the clutch, C. Both boss and flange are split 
so that they can be passed over the trolley wire in position. 
A species of crank, F, is attached to а projection, E, on the 
boss, and is arranged to be rotated about the latter. This 
crank also is split, and is held together by the screw, G. 
The motion of a seriber, H, pressed against the trolley 
wire by the spring, J, and moving round the wire as Ё is 
turned, is transmitted by means of levers giving a 10 : 1 
magnification to the pencil, K. An annular sheet of paper 
is held against the flange, B, by means of the spring, L. 

When the crank, F, is turned round by means of the 
knob, M, the pencil records the shape of the cross-section 
of the wire on the paper. Whilst the trolley wire is new 
and circular a circle & having an area 100 times that of 
the wire will be recorded. If, on the other hand, the wire. 
were worn at one point to the extent a, the curve * would 
be obtained, showing the wear а enlarged 10 times. 
Fig. 2 shows а full-sized curve (dotted) obtained with this 
instrument on a trolley wire that had been considerably 
worn at one side by the collecting bow. 


Fie. 2. 


The apparatus should prove of considerable use on large 
tramway schemes, as, besides allowing the ordinary wear on 
straight lines to be recorded, it offers a simple method of 
deciding the satisfaetory nature or otherwise of the trolley 
suspension arrangements at curves and crossings. By taking 
profiles of the wire at such points at regular intervals the 
gradual increase in wear could be followed, and any notice- 
able increase in wear could be counteracted by altering the 
suspension or tension arrangements. In this way it should 
be possible to reduce the number of wire breakages, with 
their accompanying inconvenience and expense, considerably, 
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FORTHCOMING EVENTS. 


Fraipay, Ост, 14. | 
Eleetro-Harmonio Society. —At 8 p. m., smoking concert. 
SATURDAY, Ост. 15. 
Glasgow Technical Collego. —At 7. 30 p. m., presidential address to 
Scientific Society by Mr. R. W. Manro. 
TuveEspay, Ост, 18. 
London Chamber of Commeroe, — At noon, meeting of the Postal, 
Telegraph, aud Telephone Oommittee. 
ТнивврАү, Ост. 20. 


Society of Arts.—At 8 p.m., '' Automatic Regenerative Control of 


Electric Traction," by Mr. J. L. Hall. 
Frivay, Ост. 21. 
Institution of Mechanical Engineers.—At 8 p.m., ‘‘ A Scientific 


Tavestigation into the Possibilities of Gas Turbines,” by Mr. 


Neilson. 


ECONOMICAL TELEPHONE CONSTRUCTION AT 
SWANSEA. 


MR. A. Б. BENNETT SHOWS THAT TELEPHONE LINES COST 
LESS THAN £16 EACH. 


On Oct. 5 Mr. Tulloch, on behalf of the Local Govern- 


ment Board, held an enquiry at the Swansea Guildhall on 
an application of the Corporation to borrow a further 
£2,000 for the extension of their telephone system. The 


application was opposed by Mr. W. D. Benson, barrister, | 


of London. He said he appeared on behalf of the Prince 
of Wales Dry Dock Company, the Ocean Dry Dock Com- 
pany, and three other ratepayers. 

Mr. A. R. Bennett, consulting telephone engineer, gave 


evidence on behalf of the Corporation, and explained that . 


the original scheme was for 750 completed lines, together 
with ducts and poles for another 750, but without any 
spare cables or wires. This was estimated to cost £18,000. 
Subsequently, and as a matter quite apart from the tele- 


phone construction proper, the Corporation decided to 


eréct a special building for the telephone offices and switch- 
room, for which the Local Government Board granted an 
additional £2,300. It had been found posible to greatly 
improve on the estimates; so much so that, instead of con- 
necting 750 lines and instruments for £18,000, 1,003 lines 
and instruments had been completed for the sum of 
£15,769. 3a. 7d., or only £15. 14s. 6d. each. In addition, a 
large number of spare cable lines had been provided in 
excess of the estimates. It was true that several of the 
junetion lines to branch exchanges within the area had not 
been completod, but there was sufficient money in hand to 


finish these out of the original grant, and, in point of fact, 


several were well on the road to completion. The £2,000 
now asked for was required to lay new ducts in certain 
directions and draw iu new cables, so as to render the 
spare wires, which had already been laid, available for 
connecting the new subscribers who daily applied for Cor- 
oration telephones. There were 176 unexecuted orders on 
d, and it was found diffieult to reduce the number, as 
new applications were received as soon as old ones were 
wiped out. А portion of the £2,000 would be devoted to 
completing the multiple switchboard at the central exchange 
to take 960 subscribers' lines. 
Mr. Benson did not call any evidenee against the Cor- 
ration, but spoke for about an hour, arguing that the 
rough rates were already so high as to render it 
inadvisable to increase the ratepayers’ liability, and also 
calling into question the accuracy of the accounts prepared 
by the borough accountant, which showed that the under- 
taking was being worked at a profit. The town clerk 
replied in a few words, and there is every expectation 
that permission to borrow the money will be granted at 
an early date. During the enquiry eulogistic remarks 
were made as to the very great efficiency of the Corporation 
telephone service as compared with anything that had ever 
previously been known in Swansea. 
We take the following report from the South Wales Daily 
Post of Oct. 5. 
The Town CLERK explained, with regard to the telephone 
matters in respect of which Mr. Benson opposed, that in 
November, 1902, the Local Government Board sanctioned the 


borrowing by the Corporation of £20,500 for the establishment 
of а municipal telephohe exchange, and in April, 1904, a farther 
sum of 
matters of £20,606. Of that amount the Corporation had 
expended £19,158 19s. 4d., leaving a balance at the present 
time of £1,447. Os. 8d. in respect of works not yet carried out. 
At the present time there were 1,003 subscribers’ instruments 
and lines on the municipal system, and the rental from them 
amounted to £3,823. 10s. 5d. There were, however, 176 further 
applications fur connections, and it was as regarded those appli- 


£306 was sanctioned, making a total for telephone 


cations that it was now desired to raise the sum of £2,000 to 
enable the Corporation to join up those subscribers. The 
balance in hand—£1,447. 0s. 8d.—could not be devoted to the 
purpose, as the origins] sanction was in respect of specific 
Mors other than that now contemplated. The details of the 
£2,000 were £460 for filling present multiple switchboard at 


central exchange to its maximum capacity, £50 for increasing 


capacity of awitchboards at branch exchanges, £30 for extend- 
ing test frames and adding test jackets and guards, £447. 11s. 
for new ducts and cable, £100. 1s. 4d. on another seotion, £150 
for small cable for branches, £231. 5s. for additional bub- 
soribers instruments, and £521. 2s. Sd. for joining up sub- 
когібегв. 

The CONSULTING ENGINBER gave evidence, and said he was 
consulting adviser on telephones to several other corporations— 
Glasgow, Portsmouth, Brighton, Hull, eto. He explained that 
the scheme sanctioned in 1902 was to provide for 725. sub. 
soribers, шон the necessary junction lines, and 25 publie 
telephones—in all 750 completed lines. Of these 700 were to 
be connected in Swansea, and 50 in other places within the 
telephone area. The scheme also provided for the provision of 
spare ducts and spare accommodation on distributing poles tb 
the extent of another 750 lines, but did not inolude any spare 
cables or other spare wiring. Subsequently it was decided 
to erect a special exchange and office premises at a oost of 
£2,300, which amount was included in the loan sanctioned, and 


] later on permission was asked to spend a further sum of £306 


on the provision of a janction cable to the National Telephone 
Company's exchange for the purposes of intercommuniocation, 
which was granted. The lines of ducts within the borough had 
been substantially carried out with slight deviations in the duot 
routes, as were shown to be expedient by the grouping of new 
subscribers. The total length of the excavations carried out 
was 6 miles 775 yards, a slight excess being caused by the 
number of distributing points being increased from 57 to 60, 
and to the use of underground cables at two places on the 
Morriston route, and one place on the Mumbles route. Spare 
ducta of a total length of a mile and 505 yards had been laid in 
excess of the original estimate, and a considerable number of 
spare cable wires which would come in useful hereafter, and 
reduce the cost of future work. Until the success of the 
system had been demonstrated locally, the Telephones Com: 
mittee were unwilling to proceed with the proposed junction 
lines from Swansea to the Mumbles, Swansea to Morriston, 
Swansea to Skewen, Swansea to Gowerton, Loughor, Gurseinon, 
and Pontardulais, Morriston to Skewen, and Morriston to Clydach 
and Pontardawe, representing 514 miles of pole route. Ооп: 
sequently those junction lines had not all been finished. Those 
completed were to Mumbles, Morriston, and Manselton, while 
others partially completed were Swansea to Skewen, Morriston 
to Skewen, Swansea to Loughor, and Morriston to Olydach. 
The total length of junction poles erected was 134 miles, leaving 
184 miles still to do, the estimated cost of which was £1,009. 
Against that they had £2,230. 16s. 5d. of the grants still unex- 
pended. Owing to а number of the subscribers in Swansea 
being within а short distance of the exchange, it had been found 
possible to connect many more instruments than it was at first 
thought prudent to reckon upon without exceeding the loan 
sanctioned, but instead of the 750 completed lines contem- 
plated, there were 1,005 now working. Deduoting the capital 
still unexpended, and the value of the material in hand, it 
would appear that those 1,005 lines had cost £15,769. 3s. 7d., 
or only £15. 14s. 6d. each. Including the cost of the building 
of the exchange premises, which was not in the original 
estimate, the cost per line would be £18. 0s. 2d. For the 
purpose of joining up the new subscribers who daily made арріі- 
cations for telephones, it was imperatively necessary to provide 
additional ducis, cables, instruments, and switchboard accom- 
modation, and the proposed new works would provide for at 
least 100 additional subscribers. 

Mr. Bennett was cross-examined by Mr. BENsoN at length. 
Counsel sought to show that only the telephone works within 
the borough, with the exception of the Mumbles exchange, 
had been completed ; but the consulting engineer explained 
that on almost al] the outside sections overhead work, such as 
the erection of poles, was well in hand, while the necessary 
underground work. within the borough in connection therewith 
was completed. By far the most expensive part of the work, 
in other words, was completed on those partially-finished 
portions. The wiring was a comparatively small matter. It 
was more economical to erect the poles first and then do the 


wiring as one job. 
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By the Inspector: He certainly expected to oomplete all the 
works in the original estimate for the £2,230 still unexpended, 
because they had been working very much cheaper than the 
estimates all through. 

Mr. Benson: You have already spent £19,000 in doing what 
portion has been done in the borough without one extension 
outside ? 

Mr. BENNETT : No, there is Morriston. 

Mr. Benson : Morriston is in the borough. 

Mr. BENNETT: But it costa money. 

Mr. Benson: Of course it does. But І say you have already 
spent £19,000 in the borough and Morriston and practically 
not gone outside? The amount is £19,158. 

Mr. BENNETT repeated that all the real expense was in put- 
tiog up poles, and the expenditure on wiring was comparatively 
cheap. 

The Іхзрестов : Your question is whether these outside lines 
сао be completed for the balance of £1,447 ? 

Mr. Benson : That is what it comes to. 

The Іхврестов: And Mr. Bennett says emphatically yes. 

Mr. BENNETT: Without any doubt. 

Further cross-examined, Mr. BENNETT said that the cost of 
wiring a metallic circuit was about 212 per mile, using the Post 
Office specification of 100lb. of wire to the mile. Taking the 
erection of the poles, the cost would be £50 per mile. He 
would not admit that when it was decided to proceed with 750 
lines, or half the number originally estimated, that this number 
should have included the junction lines, but did admit that 
when the junction lines were completed, individual subscribers 
would have to be joined up and extra money would be required 
for that. At the same time the revenue would be increasing 
Regarding spare acoommodation, the consulting engineer 
pointed out that ab several points there were spares that could 
only be utilised by the expenditure now desired in order to 
lay in new cables and splice them up with the spare accom- 
modation. In other places the size of the cable ducts had been 
increased to admit of additional cables. He would not agree 
that what was known as outside extensions simply meant extra 
wiring, as very often а new cable had to be taken in and out of 
the building. The reason that a cheaper tariff was made was 
because there was less work in the operating-room than with 
direct lines. Nothing had been allowed for depreciation, as it 
was а burning question with auditors as to whether it was 
necessary to provide for that, seeing that the life of the under- 
taking was as long as the loan by which time the money would 
have been repaid. In the case of the Swansea system, how- 
ever, everything was kept at such a high state of efficiency 
new material being used for all repairs—that no depreciation 
account was necessary. The sum of £200 per annum was set 
apart foP repairs, and he estimated this to be quite sufficient, 
together with an amount for depreciation, although the capital 
outlay was over £20,000. 

Re- examined: No portion of the £2,000 would be expended 
in providing the junction lines. . Those would be completed by 
the £1,447, plus £783, the value of material in stock. 

Mr. ВЕмзон put it to Me. Bennett that subscribers had 
Only consented to come on to the system on intercommunica- 
tion being promised. | 

The Town CIERE said that was a question between the 
‘Corporation and the National Telephone Company that would 
have to be decided in the law courts. 

The Boroven AccouNTANT gave evidence. In reply to Mr. 

Benson, he said the rates amounted to 8s. 4d. in the £. 
А Кей Benson : That is pretty high—an increase of 6d. since 
Mr. Benson then addressed the inspector, stating that he 
represented clients whose assessable rateable value was £4,400, 
and they objected to the application because experience іп 
other towns, and now with Swansea, was that there was no 
limit to municipal trading concerning telephones. He did not 
believe for one moment that if the acoounts of Glasgow, 
Portsmouth, and other places where paper balances were shown 
in connection with their telephone systems, were properly 
- audited and depreciation allowed, any profit would be shown 
at all. Glasgow three years ago began with a capital liability 
:of £100,000. Since then it had increased to 1,000 — а 
“tremendous liability to the ratepayers. In Swansea the Cor- 
‘poration were pledged up to £20,600, and notwithstanding that 
‘the scheme was not carried to the outlying parts, they were 
‘now asking for money. There was no limit to it. ө con- 
‘tended that the junction lines should have been provided at 
the outset, and suggested that the Corporation had not acted 
‘bona fide in the matter. 

The IxsPECTOR said he was not clear that under the Local 
‘Government Board sanction the Corporation were bound to 

carry out those works. At any rate, the money had not all 
been spent. Had the outlying districts been connected, would 
Mr. Benson’s clients have then been satisfied ? 

Mr. Benson said intercommunication would then have been 
brought about prubably and the bond fides of the Corporation 
‘shown. Learned counsel proceeded to comment on the loss 
sustained by the Corporation waterworks, and adversely 
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criticised the working of the eleotrio lighting station, which in 
1903 showed a profit of £1,810 without any provision being 
made for sinking fund ог depreciation. = 

The Town CLERK said the 1904 report showed a substantial 
profit after providing for sinking fund and depreciation to date. 

Mr. BENSON said it was childish to say that £200 would cover 
repairs and allow for depreciation on an undertaking costing 
over £20,000. His clients were already very heavily rated, and 
very soon the liability of the telephone system would be 
£40,000, or even more. As soon as new subscribers came on 
fresh capital would be necessary, and, therefore, in the interest 
of the ratepayers, the present application ought not to be 
sanctioned. 

The Town CLERK hinted that the National Company were 
behind the opposition, and urged that the telephone scheme 
must now go on. There was no intention on the part of the 
Corporation to abandon any part of the original scheme, and 
if the undertaking proved to be the success that was ho for 
it, more moneys, of course, would be necessary, and the Cor- 
poration would look forward to making more calls. 

Mr. Benson : For how much, Mr. Thomas ? 

The Town Огевк : That depends entirely upon the success 
of the scheme. Mr. Thomas added that there was nothing 
before the Corporation that led them to believe the concern 
was going to be a failure. ! 

This concluded this part of the enquiry, and the inspector 
then heard evidenoe concerning the need of the sanitary aocom- 
modation above referred to. | 


TRADE NOTICES AND NOVELTIES. 


The Wirt" Dynamo Brush. 

Messrs. J. Deíries and Sons, Limited, of 146 and 147, 
Houndsditch, E.C., are putting on the English market the 
„Wirt dynamo brush, which is worthy of the attention of eleo- 
trical engineers as a whole. This brush, which we illustrate in 
Figs. 1 and 2, is of the metallic type, and is designed to enable 
dynamos to run without sparking at the commutators. The 
means by which this is effected will be clear from the illustra- 
tions, which show that the brush is a composite one. The inner 


RESISTANCE METAL. 


COPPER. 
, Fie 1. 


laminations are of copper, and the outer laminations of high- 
cesistance material As regards sparking, the result is that 
while there is not a high resistance in the path of the current, 
there is a considerable resistance between the heel and toe of 
the brush. It is this function in the carbon brash which greatly 
assiste in securing sparkless collection, and the construction of 
the Wirt brush produces this good quality without necessi- 
tating the larger commutator needed for the carbon brushes. 


We understand that the large manufacturing firms in the 
United States have adopted the ** Wirt" brush extensively, and it 
wil enable engineers in this country to readily reduce the 
Vaid ius machines designed rather too close to,the sparking 
limit. The brushes are made in a great variety of thicknesses 
and breadths, so that there should be little difficalty in changing 
over from a copper brush to one of the ** Wirt " type. 


Berliner's Telephones. 


The telephone instruments illustrated herewith are of а 
special type introduced by the Berliner Telephone Manufactur- 
ing Company, 200, Upper Thames-street, London, E. C., to 
meet the requirements of what is now known as the Reply 
and call" system, which, in certaía circumstances, has advan- 
tages over ordinary intercommunication systems. With the 
latter, any department can speak totheotherat will direct, without 
requiring a central station. It is, however, sometimes advis- 
able that only the principal should be able to communicate to 
the various departments, and, vice versd, the departments not 
to speak to one another except through the principal. In these 
circumstance the Reply and call" system will be found 
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useful. The central-station instrument (Fig. 1) is fitted with 
the firm’s patent automatic replacement levers, and the 
principal, if he desires to speak to any department, has 
only to take the hand combination off the hooks, pull down 
the lever of the number required, ring, and then speak; 
replacing the hand combination automatically restores the lever. 
This telephone is also provided with a pair of through-connection 
plugs, enabling the principal to place any two departments in 
direct communication with each other, and he can, if he wishes, 
call up and speak to severa] departments at the same time by 
simultaneously pulling down the levers of the numbers required. 
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Fia. I.—Berliner's Reply and Call Automatic Wall Telephone 
for Central Point. 


The automatic side station (Fig. 2), designed for use with the 
** Reply and call " system, dispenses with the two-way switch 
hitherto necessary, thus doing away with the trouble and con- 
fasion caused by leaving the switch in the wrong position. The 
act of calling the central station automatically changes over the 
call line, whether the receiver is on or off the hook. Directly 
the receiver is replaced the connection is automatically restored 
to the reply line, leaving the instrument ready to receive a call. 
Several patterns of these instruments are made, which, together 
with a large variety of the firm's ‘‘Twencen” domestic and 
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Fic. 2. —Berlinei's Reply aud Call Automatic Side Station Wall Telephone. 


other telephones, are dealt with in a list just published from 
200, Upper Thames-street. 


Electric Radiators. 


We illustrate herewith several electric radiators of new 
design manufactured by the General Electric Company, Limited. 
The ** Dolphin " pattern (Fig. 1) is of very ornamental appear- 
ance, and suitable for dining and drawing rooms, state cabins, 
ete. . It has a hammered iron base, and is fitted, as shown, with 
three lamps and two switches. Fig. 2 illustrates a radiator of 
the ornamental ‘‘ Diaper” type, mounted in a handsome 
lacquered and polished cast-brass framework, and suitable for 


dining or drawing rooms. This is one of several patterns of the 
same type suppen, being wired on the enamel system, and, 
therefore, non-luminous, The Car” radiator (Fig. д) is very 
strongly constructed, and so arranged that the connections may 
be taken direct through the floor of tram or railway car. There 
are no loose coils to cause short-circuits. Other types 
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Ета. 1.—G.E.C. Dolphin Radiator. 


and patterns of these radiators are illustrated and described 
in а neat little pamphlet just issued by the firm 
in question. It may be added that the Luminous or 
"Glow" pattern radiators are each fitted with a polished 
aluminium reflector, which only requires the most occasional 
rubbing with a dry cloth to keep it in perfect condition. The 
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Fie. 2.—G.E.C. Ornamental Diaper Radiator. 


heating lamps can be instantly fixed in the event of renewals. 
Special care, we are told, has been given to the design of these 
lamps, which have now been brought to a high stage of per- 
fection. Their life is extremely long, and the heating effect 
well maintained throughout. All the radiators are provided 


Fic, J -. E.C. Car Radiator, | 
with an improved form of holder, which ensures a perfect con- 


nection. Included in the pamphlet mentioned are also some 
particulars of a useful form of heating pad designed to supersede 
hot-water bottles and poultices, from whose objectionable 
features it is free, besides being more effective and ready for 
use at a moment's notice. А 


THE ELECTRICAL ENGINEER, OCTOBER 14, 1904. 


LEGAL 


| DEFECTIVE TELEPHONES. 


A case of importance to telephone subscribers was tried in the Mayor's 
Oourt, before Sir Fdrrest Fulton, K. O., and a jury. 

The National Telephone Company sued Mr. A. O. M. Jenkins, of 
Leadenhall.street, to recover £18. 53., a year's subscription for the use 
of a telephone. The defendant had refused to pay a year's subscription 
due in advance on the ground that between S«pt. 28 and Dec. 9, 1903, 
the company had not kept the line in good working order, It was 
stated that between Sept. 28 and Nov. 30 the defendant could neither 
send nor receive а message, and he was constantly meatier trouble 
with the instrument. The plaintiffs admitted that they had received 
complaints during the time mentioned, but that the defects were 
immediately set right. One of the clauses to the agreement provided 
that in the event of the line not being in good working order the com- 
pany should Topa it with all possible haste, but were not to be held 
liable for any delay provided reasonable endoavour was made to restore 
communication as speedily as possible, That, it was urged on behalf 
of the company, had been done, 

In the end the jary found that the line was not in working order, 
and jadgment was entered for the defendant on the claim, and also on 
а coupter-claim which he had raised for the agreement to be delivered 
up and cancelled, 
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TRAMCAR OBSTRUCTION. 


At Leigh (Lancashire) Police Court, on Monday, Mr. George Shaw, 
managing director of the m Brewery Compsny, and four of his 
carters, were again charged with wilfully obstructing a South Lanca- 
shire Tramway Company's tramcar, between Leigh and Lowton, on 
March 11 of last year. The case, which was chronicled in this journal 
at the time, had been remitted to the Leigh magistrates, who in the 
first instance һай refused to convict, by the King's Bench Division, 
with & direction from the Lord Chief Justice that there was no 
abeolute right on the part of a vehicle to keep the left-hand side of a 
road, but on а tramoar and a vehicle meeting they should act reason- 
ably towards each other. The facts were that the car and the 
defendanv's van encountered each other in & narrow part of the road, 
and as the driver of the van refused to oross over to the other aide, 
where there was more room, the car was detained for over three- 
quarters of an hour, when it backed to a 17 

After a long hearing, the Chairman said the Bench were equally 
divided on the matter, and as he would not give a casting vote, no 
decision could bs given. The tramways company conld, if they liked, 
bring the case up again before another bench, or let it drop. 


COMPANIES’ MEETINGS AND REPORTS. 


EDISON AND SWAN UNITED ELECTRIC LIGHT. 


The report and accounts for the year ending June 30, 1904, show 
that the sum of £42,602. 17s. 9d. has been brought forward from 
profit and lots account. Interest on debenture stock has absorbed 
£18,760. 183. 4d. ; £11,000 has been set aside as depreciation on free- 
hold and leasehold property, plant, machinery, and tools; £1,442. 
13s. 114. has been applied in writing down values of sto»ke ; and the 
sum of £1,508. 8s. has been reserved on account of bad and doubtful 
debts, A further sum of 21 000 has been added to the reserve for 
future stock depreciation. After providing for the foregoing, the 
result as shown in the net revenue account is a credit balance of 
£8 891. 176. 6d. At meetings of shareholders held on "vins and 30, 
1904, а resolution was passed reducing the capital of the Compauy by 
£2. 108. per share on each of the 23,564 В shares of the Eon Dany. 
This resolution was duly confirmed by the court on ia 26. Effect 
has been given to it fn the account as now presented. Asa result of 
this writing down of capital a debit balance of 25.589. 14s. 7d. 
remained, and deducting this from the balance of £8,891. 17s. 6d. as 
mentioned above, leaves a credit balance of £5,302. 2s. 114. to be 
carried forward. Oost of establishing the business, goodwill, ete., 
£443,451. 8s. 1d., has been brought forward at the figures standing in 
the last balance-sheet. A sum of £1,029. 7s. has been expended on 
capital during the year. The shares of the Altrincham  Electrio 
Sap ly, Limited, have been taken at par, as in previous years. The 
ETA 1 this company has been reduced during the year by 
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CUBA SUBMARINE TELEGRAPH. 


The герон for the half-year ended June 50 last, to be presented at 
the meeting on the 19th inst., states that the total receipts of the six 
months were £18,716, while expenses (including the cost of the 
мене repair of the * 1875 cable) amounted to 
£14,059, leaving a balance of £4,676, to which has to be added £6,971 
brought forward, giving a total of £11,647 to be dealt with. The 
dividend on the preference shares will absorb 55.000, and leave 
£8,647, out of which the directors recommend a dividend at the rate 
of 5 per cent. par annum on the ordinary shares ; the balance, £4,647, 
being carried forward. Payments to June 30 on account of the 
Oienfnegos-Santiago new cable have been charged to the reserve fund, 
which now stands at £144,982. The directors regret to report that 
the Cape Oruz-Santiago section of thc Manzanillo-Santiago cable 
became iaterrupted on June 14. The cable їз being repaired. This 
interruption accounts for the falling off in the receipts during June, as 
shown in the statement. The applications to the United States 
Government for payment of the claim for the cost of repairing the 


da done to the cables during the S -American war, and to 


‘| the Cuban Government for payment of the subsidy for the coast 


cables, are still unsettled. 


NORWICH ELECTRIC TRAMWAYS. 


The report for the year ended June 30 list states that the earnings 
show an increase over those of the previous year, traffic receipts having 
amounted to £34,790, against £35,516 in 1905. The result of the 
year's working is а groes profit of £10,768, to which has to be 
added £201 interest received and £1,213 brought forward. Deduct- 
ing from this £2,640, being 4 per cent. interest to June 30, 1904, 
on the outstanding mortgage debentures, and £1,012 which the 
directors have pleced to reserve account, there remains a profit of 
28, 529. The directors recommend that a dividend of 5 per cent. 
be paid on the shares for the year, leaving £609 to be carried 
forward. The reserve will then stand at £3,197. The operating 
expenses for the year show an increase of £85. The number of 
passengers carried was 7,461,718, and the number of car miles run 
was 1,088,951. : 


SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER. 


An extraordinary general meet of this Company was held at 
Liverpool on Friday, at which a resolution for the voluntary ишде 
tion of the Oompany was passed. Mr, Arthur Stanley, M.P., 
explained at the ordinary meeting (which preceded the extraordinary 
meeting) that volun iquidation would facilitate the reoonstruction 
of the Uompany, and ensure the interests of the creditors and share- 
holders being looked after. 


NEW COMPANIES REGISTERED. 


City of Buenos Ayres Tramways Company (1904), Limited 
($2,914).—Ospital, £1,240,000. Objects: to acquire certain of the 
assets of the City of Buenos Ayres Tramways Company, Limited (now 
in voluntary liquidation); to acquire, or construct, maintain, work, 
and control any tramways, railways, roads, ways, canals, telegraphs, 
telephones, gas and electric lighting or power works, etc. Registered 
office : 1, Great Winchester-street, E. O. 
| Marks and Hodgkinson, Limited (82,205). —Саріба!, £5,000. 
Objects: to acquire the business of electricians and electrical engi- 
neers carried on by J. Marks and H. Olarkeon, to adopt an agreement 
with J. Marks and W. B. Hodgkinson, and to carry on the business 
and that of mauufacturers of and dealers in electric lighting plant, 
apparatus, and fittings, etc. 

Rectophone Company, Limited (83,178).—Capital, £20,000, 
Objects: to adopt an agreement with Н. Ө. A. I. Wieder and Н, 
Knudsen, and to carry on the business of mechanical engineers, makers 
of and dealers in phonographs, sound producing and transmitting 


appliances, etc. 
Liens Registered. 


Electrolytic Alkali Company, Limited, Middlewioh.—Lien 
registered Ось. 1, for £10,350 44 per cent. first mortgage debentures, 
art of £50,000 authorised; trustee: Liverpool Mortgage Iusurance 
mpany, Limited ; charged on the undertaking and all the property 
for the time being, including the uncalled capital. 

Mexico Electric Tramways, Limited, London, E.C.—Trust 
deed registered Ost. 5, for £500,000 second debenture ; truste s: 
L. Breitmeyer and О. Rube, 1, London-wall-buildings, E. O.; charged 
on certain ordinary shares and second eee ebentures of the 
Compania de los Ferro Oarrilee del Destrito Federal de Mexico, subject 
to £400,000 first debentures, and on all other assets. 

Motor Traction Co., Limited, London, 8.E.—Lien 
Ost. 5, for 2500 6 per cent. debentures ; no trustees ; charged on the 


etock-in-trade, loose machinery, and tools. 


South Metropolitan Electric Light and Power Co., Limited, 
Blackheath.—Lien registered Out. 5, for £53,292 44 per cent. deben- 
tures, part of a series not to exceed the amount of the issued and paid 
up share capital; amount previously issued, £120,000 ; charged on 
the undertaking and all the property, present and future, including 
the uncalled capital. 


PERSONAL. 


Mr. Saunders, tramways manager of Lowestoft, has been granted an 
increase of £20 per annum. 

We are informed that Mr. Fred. C. Gibbon, M.I.E.E., has again 
returned to Messrs. Browett, Lindley, and Oo., Limited, under agree- 
ment for a long period, as sole managiog director. Mr. Gibbons was 
formerly one of the company’s joint managing directors, but severed 
his connection 12 months ago to take up the position of representative 
in England of Messrs. James Howden and Oo. As our readers are 
aware, the company have devoted their attention to the production of 
vertical steam-engines for driving electric generators from the earliest 
days of this industry. We learn that for the future all these engines 
will be fitted with efficient shaft - throttle governors, simple and reliable, 
and equal in economy to automatic governors, which have been such a 
source of loss and trouble to the company in the past. 

The borough electrical engineer of Poplar has tendered his resigna- 
tion, which has not yet beea acoepted. 

The Swindon Town Council have resolved that Mr. F. E. Jordan, 
switchboard attendant at the electricity works, be appointed shift 
engineer at the works at a salary of £84 per annum. 15 is also pro- 
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posed that the salary of the electrical engineer, Mr. J. G. Griffin, be 
raised from £250 to £300 per annum, and that of the assistant eleo- 
trical engineer, Mr. R. W. Grubb, from £100 to £130 per annum. 
Many will miss in Mr. John Hollingshead, whose death we regret to 
note took place on Monday, not only another link with the past, but 
one of the best.liked men of their acquaintances, Best known as 
founder of the Gaiety and the Alhambra, he was a man of no inoon- 
siderable literary attainment. He was on the staff of Household 
Words under Oharles Dickens, of the Cornhill Magazine under 
Theckeray, and on Good Words under Dr. Norman MacLeod. His 
monograph of Leicester-aquare is well known. What weare especially 
UR in is that he introduced the electric light to England in 
e *v 
Mr. Blair, of Woolwich, has been appointed resident electrical engi 


neer at Acton. 
i ——— — 
APPOINTMENTS VACANT. 


Assistant Electrical Engineer, Erith Urban District Oouncil. 
See advertisement. 

Assistant to Canvasser, Wooolwich, £2. 2s. per week, Oot. 22. 
See advertisement. 

5 Engineer, Wolverhampton, Oot. 31. 
men 


Pupil, corporation lighting and power station. See advertisement. 


Imp over, Mansfield. See advertisement. 
Resident Agent or Manager for Singapore electric tramways. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Swansea. —Tenders are required for altering an engine, rewinding 


dynamo, eto. 

Brighton, — Tenders are required for installing electric light in the 
diphthena pavilion at the sanatorium, 

Barrow-in-Furness. —The Corporation invite tenders for arc lamps 
and accessories, Tenders by 18th inst. | 

Melbourne.—The Federal Postmaster-General requires tendera for 
6,000 yards of telegraph cable. Tenders by Nov. 15. 

Crejour 7 require tenders for oon - 
struction and working of tramways for 50 years by Nov. 7. 


Middleton.—The Corporation invite tenders for dust destructor, | 


boilers, eto., at the electricity station. Tenders by 25th inst. 


Porto Alegro (Brazil) —The term for receiving tenders for an elec- 
tricity station, alresdy announced, has been prolonged to Nov. 30. 
Pretoria.—The Oommanding Royal Engineer at Army Head 


quarters, Pretoria, is calling for tenders for the electrio lighting of 


cantonments, 

Ipswich.—The Corporation invite tenders for the supply of con- 
tinuous-current meters for the ensuing 12 months. Tenders by 24th 
inst. See advertisement. ` 

Mexico. —The Federal District Railway Company of Mexico require 
tenders for the electrification of six tramway lines in the town. Appli- 
cations are to be made direct. 

Wandsworth.—The Borough Council require tenders for electric 
lighting snd ventilation of Council House. Tenders by Oot. 18. Full 
particalars in advertisement columns, 

Richmond (Surrey).—The Guardians invite tenders for the installa- 
tion of electric telephones at the workhouse, Grove-road. Tenders to 
the Guardians by 4 p.m. on 27th inst. 

Pangbourne.—Tenders are required for lighting the village during 
the coming winter, for the Pangbourne Parish Oouncil. Particulars 
may be obtained of Mr. C. West, jun., clerk. 

Rugby.—The Urban District Oouncil invite tenders for the supply 
of about 440 yards of 15 three-core low-tension paper-insulated and 
lead-covered cable. Tenders by 25th inst. See advertisement. 

Fulham.—The Council invite tenders for the supply and erection 
of a 3,000-volt main generator switchboard at their generating station, 
Townmead-road, Fulham. Tenders by 19th inst. See advertisement. 

Great Western .—The Directors of this Company aie 
prepared to receive tenders for the supply of various stores from Dec. 1 
next to Nov. 50, 1905. Tenders by Oct. 17. See advertisement in 
last issue. 

La Paz (Bolivia)—The Municipality require tenders for the 
electric lighting of the town for 12 years. There is an old central 
station and water power of 150 h.p. to 200 h.p., which ie sufficient for 
the number of lamps required. Tende:s by Jan. 15, 1905. 

Cumberland and Westmoreland Lunatic Asylum, Carlisle.— 
Tende;s are required fir plant. Copies of tender ШТ һе 

red at the office of the Consulting Eugineer, Electricity Works, 
Northallerton, Yorks. Tenders to the Olerk to the Committee of 
Visitors by Nov. 1. 

Mexioo,—A consular report states that there is at present a demand 
for the undermentioned classes of manufactures : electrical accessories 
for street reilways, including traction, rolling-stock, raile, posts, cables, 
etc.. electric conduits, electric motors and other accessories for motive 
power, irrigating machinery, steam and electric. 

Roehdale.—The Tramways Committee require tenders for the 
wiring of car depot. Applications, with £1. 1s. deposit, to Mr. О. C. 
Atchison, borough and tramways electrical engineer, Rochdale. Extra 

ea бв. each. Tenders, endorsed ''Car гер Wiring,” to be 
to the Town Olerk, Town Hall, Rochdale, 


See advertise. | 
e+ B0 years. А provisional deposit of £200 is required. | 


| struction of 10 electric cranes at that 


Darlington.—The Darlington Co-operative and Industrial Society, 
Limited, invite tenders for installing the electric light in their offices 


in Prieatgate, and their premises now in course of alteration in Cor- 


porstion-road. | 

Sunderlamd,—The Corporation invite tenders for the supply of 
two 300-kw. three-phase generato’s. 5,500 volts, to be coupled to 
existing Belliss engines, and two 500 kw. synchronous three-phase 
motors, 5 000 volts, to be coupled to existing multipolar Silvertown 
dynamos, Tenders by 28th inst. See advertisement. 

Liria (Spain).—The Aloe Ide requires tenders for the public lighting 
by electricity of the town, in accordance with conditions which can 
sesen at the office of the Secretary of the Municipality. The total 
amount of candle-power required wil] he 2,000, and the basis of the 
contract will be an annual payment of 6,070 pesetas (about £175). 

Philippople (Roumelia)—The Municipality requires tenders for 
а concession to construct and work electric нш and tramways for 
50 years, A guarantee of £6,000 is required. Tenders.- by Oct. 15. 


| On the next day a second adjudication will take place in case there is 


an offer of £5 per cent, less: per kilowatt-hour than the minimum. 
Craivo (Roumania). — The Moniteur des Intéréts Matérials 
(Brussels) announces that the adjadication will take place at 4 p.m. on 
Oct. 25 (Nov.,7) at the Mayoralty of Oraipva, of the concession for 
construction and working of a line of tramways (mechanical traction) 
in the town of Orajova. The duration of the conceesion is fixed at 


Aberdeen, —The City Parish Council invite tenders for the follow- 
ing works in connection with the new poorhouse at Oldmill : (1) electric 
light plant—engines, dynamos, eto.; (2) steam-boilers ; (3) steam dis- 
tribution and beating ; (4) non-conducting covering for boilers, etc. 
Tenders to be lodged with Mr. O, B. Williams, inspector. Aberdeen 


| City Parish Council; 20, Union-terrace, Aberdeen, by 12 noon on 
t. 19. | 


.—The Municipality of Ghent invite tenders for the oon- 
port in accordance with the 
specification, a copy of which may be seen on application at the Com- 
mercial Intelligence Branch of the Board of de, 73, Basinghall 
street, E. O. An initial deposit of 2,000fr. (£80) is required to qualify 
eich tender, and for the tender accepted a farther deposit of 18,000fr. 
(£720) Tenders, in registered envelopes, addressed Au Collage 
Echevinal de la Ville de Gand,” must be posted not later than Oct. 17. 
The adjudication will take place on Oct. 19. 
La Rochelle (Franoe)—The Chamber of Oommerve will shortly 
iseue tenders for a crane with a lifting power for 30 tons, The beam 
or the part which projects over the water or vessel alongside, should 
be long enough to unload from a и about 26ft. біп, from the ed 
of the quay. Tte height of the distal end above the quay should b 
15m. (49 21ft.); the vertical distance between the edge of the quay 
and that part of the crane direotly over it, 8m. (26 4ft.). A - 
mobile is preferred, but should the conditions be unfavourable for 
installing such a machine, then a fixed crane would be adopted. 
Brisbane. —Tenders are invited by the Deputy Postmaster-General 
for the supply and delivery at the Telegragh Office Yard, Thursdey 
Island of 100 tubular wrought-iron telegraph poles to ification 
No. 11 and Schedule No. 51, and also for the supply and delivery at 
the cable tanks, Thuredsy Island, of three nauts of submarine cable 
to Commonwealth Spemfioation No. 8 (Queensland, No. 22) and 
Schedule No. 50. Tenders by Dec. 12, They must state the time 
required for delivery ; this time will be counted from the date of the 
notification of the acceptance of the tender. Specifications and forms 
of tender can be obtained at the General Post Offices, Sydney, Mel- 
bourne, Brisbane, and Adelaide. Neither the lowest nor any tender 
will necessarily be accepted. Tenderers are required to note that 
Customs' duties must be included in all charges, as per clause 2 of the 
general conditions. All tenders sent by post must be registered. 


RESULTS OF TENDERS. 


. Airdrie —The School Board have aocepted the tender of Mr. 
Grant, South Bridge-street, for fitting up four electric clocks at £18 
esch, 

Lifts.—Mersrs. Wm. Aug’s Gibeon, Limited, 28, Fleet-street, E. O., 
have obtained the contract for the lifts for the new Shipping Exchange 
buildings in Cockspur-street. 

Exeter. —The tender of Mr. W. Blake, Plymouth, at £4,265, for 
the superstructure for the tramway car shed has been recommended 
for acceptance. 

Aston. —The Electricity Committee have accepted the tender of the 
General Electric Company, Limited, for the supply of a steam 
generator and plant at the price of £1,629. 

Battersea.—The Borough Council have accepted the offer of the 
British Thomson-Houston Den , Limited, for 70 improved pre- 
payment electricity meters for the Latchmere Estate at the rate of £5 
еаоһ, 

Greenwich, —The London County Council have received the follow- 
ing tenders for the transforming plant required for the temporary pro- 
vision of electric current for power pur poses te the electricity generating 
station : | 
Eleotrio Construction Company, Limited, London and Wolver- 


Antwerp 


HamptNsnsssssss UR EN os KV e SEE ERE ERAS КРРТ . £860 
Johnson and Phillips, London ........................ ...... ee we 860 
British Electric Plant Oompany, Limited, Alloa, N.B. ..... 940 


Lancashire o and Motor Company, Limited, Manchester 1,034 
British Westinghouse Electric and Manufacturing Company, 
Limited, London........ %% 3 . 1,083 
» mmended for acceptance. 
Newoastle—The Union Electric Company, Limited, 151, Queen 
Vietoria-street, E. O., have received the order for the supply of all the 
аус lamps required for the illumination of the ind exhibition, 
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The Exoello intense flame arc lamp has been adopted, as being the most 
suiteble for this class of work. | 

Watford.—The Urban District Council have accepted the tender of 
Mesers. Clifford and Gough, at £3,745. for additions to the electricity 
worke. The committee have also placed an order with the Brush 
Electric Company, Limited, for a new engine at a cost of £130. 


BUSINESS NOTES. 


TRACTION. 


Maidstone.—Tramway extensions have been decided upon. 

Warrington.—The Town Council decline to institute 4d. fares. 

Colchester.—The Corporation has rejected the proposed exteneions 
ве premature, 

Southend-Colchester.—The Board of Trade have sanctioned a 
light railway between these places, 

Birmingham.—It is reported that the Harborne route is to be 
abandoned on account of the objections of the residents. 

Wigan.—Owing to the Hindley Council insisting upon terms which 
the Oorporation consider unreasonable, that route has been omitted 
from the tramway scheme. 

Falkland.—The residents are considering the question of intro- 
ducing a light railway. The county surveyor has been requested to 
prepsre plans and estimate. : 

Coventry. — The residents of Earledon having requcsted the 
company to vary the proposed routes, the company have promis d 
early consideration of the matter. | 

Pudsey.—In reference to the proposed tramway service, the Cor- 

ration have retained the services of Mr. E. J. Siloock, M. I. C. E., 

.S. I., of Leeds, to prepare plans and advise them generally on tho 
question of tramways. 

Aocrington. —The Olayton District Council Lave resolved that the 
Corporation be asked to include certain additions and alterations in 
their Bill respecting tramways, and also a clause giving the Council 
power to supply energy for traction within their district. 

Northampton.—At the meeting of the Town Oouncil the chairman 
of the Tramways Committee made an encouraging speech as to the 
income of the undertaking since the electrification of the system, and 
added that if the committee could reasonably do anything in the way 
of workmen's tickets they would. 

South Shields.—After a three-night debate the Council have 
decided upon municipalisation in regard to the tramways. A oon- 
siderable section of the Oouncil favoured a proposal that after con- 
structing the l'nes the authorities should invite tenders for a leas , but 
ultimately the above decision was arrived at. 


Pontypridd.—The portion of the t: ш Hafod to Porth 
has been purchased by the Rhondda District Council, and the Ponty- 
pridd Council decided to ask that authority to appoint & committee 
to meet representatives of the Council with & view to making arrange- 
ments for the working of the tramwaye as far as Porth. 


Bournemouth. —It is элге лун that the work of constracting the 
new tramway from Bournemouth to Christohurch will be put in hend 
at an early date. The Oorporation, with this object in view, have 
purchased the Tuckton Bridge, which has for several years heen used 
for vehiculer and pedestrian traffic over ths Stour, at £15,000. 

Liverpool —The City Oouncil have approved the recommendation 

of the Tramways Oommittee that application be made for powers to 
construct two tramway routes in Buotle. The Local Government Board 
will hold an enquiry on the 20th inst. into the application of the 
Mi alg for a loan of £400,000 in connection with the extension 
eme. 
Dumbarton. — Two companies are suitors for the privilege of pro- 
viding tramways for the district, but the Council are considering the 
question of undertaking a service themselves, Something may depend 
upon whether the Electric Supply Oo poration can obtain the cons-nt of 
the adjoining authorities. If they can, it is probable that the Council 

ill come to an arrangement with them. 

Notts and Derby Tramways Co.—The company having asked the 
Mansfield Woodhouse Urban District Council for approval of the pro- 
posed position of the raile and poles, the Oouncil have suggested that 
where the widening of the road is necessary to obtain 22ft. of metalled 
roadway, in accordance with the Board of Trade regulations, the 
company should increase the width to 3öft., including footpath. 

Bak and Waterloo Railway.—The subway from the 
eastern side of the booking hall at Charing Oross Station to the foot. 
way in front of the Strand poet office is being proceeded with. The 
hoarding has been removed to centre of roadway in order that the work 
in the new section can be carried on. The work on the proposed eub- 
ways leading to Northumberland-aveoue snd Oharing Oroes is not 
being proceeded with pending the negotiations for an alternative 
subway at Cookspur-street. 

_Rowley.—The work of constructing the new tramway from Old. 
hill to Blackheath, which was undertaken by the Distriot Oouncil at 
a cost of £28,000, has now been completed, and the line has been 
connected up with Dudley and Oradley Heath. Power will be supplied 
by the British Electric Traction Company, which has secured the 
lease of the tramway. The inspection by the Board of Trade will 
probably take place in the course of the next few days. 

Derby.—The Corporation have approved the proposal of the 
Tramways Committee to establish an insurance fund sgiinst third- 
perty risks, The sum of £1,000 from tbe proceeds of the accumulated 

. Jevenue of the tramways is to be placed to the eredit of a reserve fund, 


to which will be contributed £10 in respect of esch car per annum. 
On the question of extensione, а councillor suggested that before 
further extensions were considered the committee should give their 
attention to the question of motor "buses, which would obviate 
expenditure upon the permanent way. 


Chatham Light Rallway.— There has been some discussion betwven 
the company and the Gillingham Town Council with reference to the 
refusal of the company to run all cars to the termiaus at Gillingham 
Green. Tbe Council appealed to the Board of Trade, who requested 
the Council to state what they would consider an adequate se. vice. 
Particulars of the service desired by the Council have been forwarded 
to the Board. As the Board cannot approve By-laws 8 and 9, it is 
proposed to hold a conference wn the Chatham Oorporation so that а 
form of by-law for preventing overcrowdivg may be agreed upon. 


Swansea.—At a meeting of the Tramways Committee, the surveyor 
reported in to the work of extension that ou: of 104 miles rather 
less than 31 remained to be completed. The committee deputed t^e 
chiirman, vice-chairman, and engineer to meet the Education Osm- 
mittee with a view of creating a scholarship scheme, and giving boys 
who had won a scholarship at the technical oolleg: an opportunity of 

becoming pupils at the electric station. The tramways compaoy 
state that they cannot see their way to expend £427 extra on wood 
paving at St. Thomas. The directors, however, agree t» use wood 
paving outside the two chapels for 40 and 32 yards respectively. I: 
has been decided to ask the company whether they will take over aud 
work the tram way sections as they are completed. 


Bury.—At the meeting of the Town Council the Ohairman of the 
Tramvays Committee stated that the tramway system had been com- 
pleted within the borough, and cars were running before the date fixed 
for the completion. He quoted figures showing that the Council іа 
undertaking the construction themselves had accomplished the work 
of permanent way, electrical equipment, and street improvements at & 
cost of 2144, 000, compared with an estimate of £204,000. He paid 
a high tribute to the borough electrics] engineer (Mr. A. W. Bradley) 
and to the working staff for the admirable manner in which the work 
had been conducted. In regard to workmen’s fares, it has been 
decided that the system of issaiug books of tickets should be abolished, 
and that from the first car іп the morning until eight o'clock tickets 
for the return journey will be issued at single fares. 


Glasgow.—The Corporation have adopted а proposition that the 
general manager be instructed to make up a statement showing 
sepirately each week, for the next two or three weeks, the revenue and 
earnings per car mile run of the routes outside the city. A report by 
Mr. Young showed that by taking the earnings for the 12 months to 
Aug. 20 last on those routes which have one or both termini outside 
the city boundaries, it is found that the average revenue works out at 
10°74d. per car mile, and by taking the earnings on those routes which 
may be termed city routes the average revenue for the year works out 
at 10:5bld per car mile. The above result," observes the report, 
"shows that the outside routes from end to end give an average of 
about jd. per car mile more revenue than the inside routes." The 
scheme of extensions was approved, except in regard to the Riddrie to 
Hogganfield route. 

London County Counoll. —It is reported that the City Oorporation 
are now disposed to view the Council's scheme for a tramway along the 
Embankment more favourably, though no official communication has 
yet taken place, The Oouncil have replied to a letter from the St. 
Pancras Borough Council, in which the latter require the condoit 
system to be used throughout their district. The Council atate that 
they have endeavoured to arrange for the conduit system in the more 
central distriots, overhead traction being as far “р confined to 
the outlying areas. It is added that the estimated additional outlay 
which would be involved by the substitution of the condoit system oa 
those routes for which it is suggested that the overhead system should 
be employed would amount to something like £500,000. А epeoial 
committee of the St. Pancras Council recommend the latter to adhere 
to their resolution requiring adoption of the conduit system throughout. 


Perth. —The Town Oouncil had under consideration on Saturday а 
resolution of the Tramway Oommittee not to proceed at present with 
the electrification of the tramways. The Lord Provost opposed 
the electrification proposal, and thought that more horses and care 
would meet the requiromeats of the town. The Dean of Guild moved 
that the offers for electrification te accepted. These amounted to 
252 862. 14». 21., besides which provision must be made for engineers’ 
fees and the wages of the clerk of works. Adding the purchase price, 
the capital expenditure would amount to £68,292, or, say, £70,070. 
He reminded the Council that the borrowing powers under the Tram. 
ways Act and under the order obtained last year were £77,000. The 
present time was favourable to the economical execution of the work. 
One councillor moved that the tramwaye be leased to a company, and 
another that a plébiscite should be taken. Eventually the subject was 
deferred until the next meeting. 


Rochdale, Bury, and Oldham.—M:. James More, the valuer for 
the local authorities in connection with the tramways arbitration, has 
withdrawn his first allocation of the purchase price of the company's 
undertaking, and has sent another apportionment. It appeara that 
the original allocation did not comply with Oiause 2 of the agreement 
between the lozal authorities. The revised award, which differs but 
elightly from the original one, is as follows: Rochdale aud Wardle, 
£70,790. 6s. ; Littleborough, £6,979. 18s ; Royton, £15,421. 14s. ; 
Heywood, £20,239. 7s. 24. ; Bury, £38,394. 15s. 9d. ; Tottington, 
£4 154. 188. 2d.; Unsworth, 25.016. 12s. 4d.; and Whitefield, 
£35,697. 8s. 7d. Та connection with the completion of the purchase, 
fixed for yesterday, a curious position is reported to have arisen. The 
agreement provides that in the event of the transfer not being carried 
out by the appointed date, the authorities shall pay interest at the 
‘rate of 5 per cent. The authorities were ready with the purchase- 
money, and were willing to give an undertaking to pay the company’s 
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costa after taxation; but it is stated that the company were not dis- 
Ae to accept an undertaking. Seeing that the authorities are only 
ble for the taxed costs, it is not easy to see how they can pay same 
before the bill has been before the taxing master, unless the company 
expect them to hand over an ample sum for same on completion, 
leaving the final settlement until the bil] has undergone taxation. 


Belfast.—<A joint meeting of the Finance and Tramways Committees 
was held on Monday, when a long discussion was held in regard to the 
financial aspect of the Belfast Street Tramways undertaking, aud finally it 
was decided that a sub-committee, consisting of the Lord Mayor, the 
chairman of the Finance Committee, the chairman of the Tramways 
Committee, and the chairman of the Law Committee, should take this 
matter into consideration, have an interview with the bankers, and, 
if necessary, visit London, and subeequently submit а report to ап 
af journed meeting of the two committees. Subsequently, at a meeting 
ot the Tramways Committee, it was reported that the consulting engi- 
neers, Messrs, Lacey, Sillar, and Leigh, are to forthwith make a carefal 
inspection of the whole system and prepare a report, and it is expected 
that they will meet the Tramway Committee to-dsy. А long repor: 
was submitted by the general manager bearing upon the amalgamation 
of the tramways and electric lighting undertakings. Mr. R. Brown. of 
the Kingsland mechanical surface-contact system, wrote to the effect 
that he was prepared to instal that system for several miles in any part 
of the city the committee chose for the purposes of a free trial, and if 

at the end of the trial the committ: e were not satisfied with it he would 

remove it and replace that portion of the line with the overhead 
traction. A reply was sent to Mr. Brown to the effect that the com- 
mittee were still considering the matter. It is proposed to retain Mr. 
Balfour Browne, K.C., and the Irish Solicitor-General for the arbitration 
with the company. 

Heywood.—The Tramway Committee held a meeting last week to 
consider the replies from Bury and Rochdale to the suggestion of 
Heywood on the question of payment for working the cars within 
Heywood borough. At the joint conference the representatives of 
Bury and Rochdale suggested that Ба. per car mile should be paid. 
Hey wood’s теј resentative did not sgree with this suggestion, and 
subsequently, by the direction of the committee, the town clerk of 
A felons wrote to both the neighbouring corporations offering to pay 
44d. per car mile, and giving reasons why it was considered that this 
was sufficient. It was further suggested that if Bury and Rochdale 
could not accept this offer, the matter should be submitted to the 
arbitration of some practical tramway manager to fix the sum to be 
peid. Both the corporations replied to the same effect that they had 
carefully considered the matter, and could not agree to depart 
from the 6d. per car mile suggested. They offered, however, 
to make the sgreement retrospective at the end of 12 months, 
and if the working expenses proved to be less than Ба. per mile, 
then Heywood would be given the benefit, and the price to be paid 
for the next five years would be fixed at the amount agreed upon 
as the working expenses for the 12 months. After considering the 
queetion, the committee decided that they would agree to pay the 
actual working expenses as found by each year’s workiog. At а meet- 
ing of the Finance and General Purposes Committee resolutions were 
adopted authorising the borrowing of the money from the bank for the 
psyment of Heywood's portion of the award for the buying out of the 
company. The amount due from Heywood ів £20 259. 7s. 2d. 


LIGHTING AND GENERAL. 


New Cable Works.—New cable works are about to be established 
at Ammendorf, near Halle. 

Derby.—The Corporation have reduced the maximum price for 
current from 54. per оріс to 414. 

'Neath.—An enquiry has been held into the proposed borrowing of 
$20 OLO for electric lighting purposes. 

Welverhampton.—Sanction has been received to the borrowing of 
£10,000 for the purpose of electric lighting. 

Doncaster. —The Town Oouncil have sgreed that places of worship 
be charged at the uniform rate of 344. per unit. 

Dudley.—Ia the last eight weeks 234,043 units were generated, of 
which the trame took 148,839, publi» lighting 10,548, and private 
lights 52,671. 

Holteway.—la order, it is stated, to obviate the possibilities of 
suicide by gas, the electric light has been installed iu 400 cells in 
Holloway Goal. 

Blackburn.— It is proposed that when а sucoes.or to Mr. Giles has 
been appointed he should combine the offices of electrical engineer and 
tramways manager. 

Iodo-European Telegraph Co.—The directors have deciared an 
juterim dividend for the half-year e; ded June 30 last at the rate of 
5 per cent, per annum. | 

Sunderland.—An epquiry will be held on the 18h inst. into the 
application of the Corporation for sanction to borrow £25 C00 for 
electric lightiog purposes, 

Burslem. —The Town Council have appointed a deputation to confer 
with the Tanstall Council with regard to the supply of electricity in 
bulk to the latter authority. 

Tonbridge.—A largely signed memorial, asking, amongst other 
things, for more light, has been referred to the Highways Committee 
of the Urban District Council. 

Crewe.—The Town Council have recommended the acceptance of 
several tenders, amounting to some £4,000, for additional machinery 
and equipment at the electricity works. 

Sig. The General Post Office authorities are at present ooneider- 
ing a scheme whereby intermediate towns on the route between Dublin 
and Sligo шау be provided with telephone facilities, 


Walsall.—The electrical engineer has been instructed to report 
the estimated cost of extending the mains in Lysways-street and 
Pershore-atreet, and the probable consumption and income. 

Paisley.—The Town Council have accepted the suggestion of the 
eleotrica] engineer, Mr. Parkinson, to approach Johnstone and Renfrew 
Corporstions with а view to the supply of eleotricity to there towns. 

Telephones over the Thames.—The Thames Conservancy have 
granted permission to the National Telephone Company, Limited, to 
stretch two additional wires across the river below Staines railway 
bridge. 

Portemouth.—Application is to be made for sanction to borrow 
£635 for telephone extension. There аге now 1,955 lines fixed, and at 
the оа meeting it will be proposed to extend the proposed loan to 
£1,200. 

Removals.—The Civil and Mechanical Е igineers Society has 
changed its offices to 25, Victoria-street, Westminster. The Linolite 
Company have moved into larger offices at 25, Victoria-street, West- 
minster, i 

Sale of Plant, eto. —Particu'ars cf a sale of a complete electric 
lighting plant by W. P. Adams, 28, Victoria-street, Westminster, 

W., appear in another column, also of a lease of an equipped ware- 
house at Ohelsea | | 

Aston. —The hours of peak charge” have been altered to between 
6 p.m. snd 8 p. m., and consumers are now given the option of an 
alternative fiat rate of 4d. per unit, with a discount of 5 per cent. if 
accounts are paid within one month. 

Kensington.—The following notices of intention to lay mains have 
been agreed to: Notting Hill Electric Lighting Oompany in Ladbroke- 
grove, Clydesdale-road, and Westbourne-grove; Brompton and Көп. 
eipngton Electricity Supply Company in Warwick-street. 

Whitwell.— The Derby Oounty Council have sanctioned the applica- 
tion of the Parish Council to raise a Joan of £2,000 for the purpose of 
lighting the parish by electricity, preperatory to the matter coming 
before the Local Government Board in the ordinary way. 

Dar Current is now supplied for tramway purposes at the 
following charges : for the first 1,000 units, 44d. per unit ; for the next 
2 000 unite, 444. per unit; and for over 3.000 unite, 4d. per unit. 
This is а reduction of 4d. per unit all round, which is equal to 10 per 
cent. | 

Anglo-American Telegraph Co.—The directors have resolved, 
after placing £5,000 to credit of the renewal fund, to declare an 
interim dividend for the quarter ended Sept. 30, 1904, of 12s. 6d. per 
me on the ordinary stock and £1. bs, per cent. on the preferred 
stock, 

London County Counotl Осо Tuesday the Council agreed to 
asnotion a loan of £23,960 to tLe Stepney Borough Council for electric 
light installation and meters. A number of applications to lay mains 
under Electric Lighting Acts and Orders in the Metropolis were 
agreed to. 

Stretford.—The total units generated during August was 78,007, 
of which 49,520 were used for power and 14,460 for lighting. The 
revenue for the past month was as follows: traction, £309. 10s. ; 
public lighting, 2133. 16s. 114.; private lighting, £60—total, 
£502. ба 114. 

Carlisle.—Sanction has been received to the borrowing of £5,000 
for the purposes of main extensions, meters, services, eto., the whole 
to be repaid in 25 years, The agreement with the North British 
Railway Oompany for the electric lighting of the canal goode yard by 

| electricity has been completed. 

Westmiuster.—The St. James and Pall Mall Electricity Oompany 
have now changed the arc lamp globes in their district from murane e 
to opalescent, with a very decided improvement to the lighting of the 
streets, This alteratioa, previously approved by the Works Com- 
mittee, will not entail any increased cost to the Council. 

St. Panoras.—The Borough Oounal or se the propcsed applica- 
tion of the London County Council to Parliament for powers to enable 
the local authorities who are or who may hereafter become electric 
lighting and power undertakers to wire and fit consumere’ premises for 
the use of electrical energy, and to obtain loans for this purpose. 

Earsdon.—The U:bin District Oouncil have aocepted ап offer of 
the Backworth Coal Oompany to supply current for 100 lamps in the 
principal roads and streets of the Esredon and Backworth Wards. 
The cost will be slightly higher than they were paying in the Holywell 
Ward, but there 1s a possibility of a redaction after the project is 
completed. 

Upton and Prenton.—Sanction has been obtained to the borrowing 
of £6,600 for the purpose of supplying electricity in Preaton and 
Upton. The town clerk is about to give the n statu 
notices in ret pect of the laying of electrical cable from tle boro 
into the township of Prenton. Опгтепї will be supplied in Upton 
atout Nov. 16. 

Finohley.—The estimates of the Electric Lighting Committee for 
the coming half-year show that a sum of £2,719 will be required, with 
receipts at 292.715. There would be an estimated deficit of £4. The 
committee does not anticipate that it will be necessary to make any 
call on the rate for the coming half-year. Up to date 14,100 8-o.p. 
lampe have been applied for. 

New Barnet. —On Taesday the Urban District Council were asked 
to receive а deputation of ratepayers on the subject of electric lighting. 
It wae decided to inform the deputation that arrangements in соппег- 
tion with the scheme were not sufficiently advanced to admit of 
immediate settlement, and that consequently there would be ample 
time for holding a public meeting or meetings for the purpose of 
considering the Oouncil’s scheme. 

bone,—The Council last night received a report on the 


8t. Maryle 
financial side of the proposed loan for the electric light recommending 
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that the town clerk be authorised to take all necessary steps in connec- 


tion with the completion of the loan, and to affix the common seal to 
any necessary authority for the County Council to pay the sum of 


£1,415,000 to the Council's treasurer. 
` Gillingham.—The engineer in his last report states that the 


equivalent о! 236 Зор арра had been connected with the mains since 


the last meeting, making a total of 11,815 8-c.p. lamps with 139 oon- 


sumers connected. A number of three-light $-ашрэге Lunar Nernst 


lamps are to be erented, also a 260-0. p. single-light fitting, and a main 
is to be extended. It is proposed to reduce the meter rents from 2s. 6d. 
to ls, 6d. per quarter. 

Pontypridd.—The General Post Office authorities have not found 
enough telephone eubscrihera at Llantwit Vardre to justify the 
expeuditure involved in the establishment and maintenance of an 
exchange there. The District Council are now enquiring whether they 
would establish aud maintain aa exchange there if the Council con- 
tributed, in addition to the ordinary rate, a sum that would justify 
the necessary expenditure, 


Transfer of Business.—Messrs. Robson and Coleman (late Robert 
Robson), electrical. ergineers, 5, St. Mary’s:place, Barras-bridge, 
Newcastle-on-Tyne, have taken over the business of Mr. Thompson 
Gradon, jun., electrical engineer, 151, Barras.bridge, Newosstle-on- 
Tyne. We are informed that up to date over 2,000 electric light and 
power installations have been completed by that firm. They uuder- 
take all kinds of work, and a special repair department is one of their 
features. 

Swindon.—The electrical engineer’s last monthly report showed 
234 consumers connected, as compared with 93 in the corresponding 
month of last year, and 152 street lamps, as against 65 a year ago. 
The extensions required to the generating station, in order to meet the 
demand for current for lighting and power purposes, have been 
approved, Plans will be prepsred and application made for sanction 
to пок £20,000. A number of electric mains are also to be 
extended. 


Battersea.—The Lighting Committee have granted permission to 
the Association of Engineers-in-Charge to visit the central electric gene- 
rating station on a Saturday afternoon to be arranged. Aa expenditure 
of £125 has been agreed to for fitting up the meter-testing room at the 
central electric generating station and the provision of cables, tools, and 
appiratus for the purpose of testing meters and carrying out the 
necessary works of repair which at the present time are being carried 
out by the meter-makers. 


Hebden Bridge.—The Urban District Council's electricity works, 
onsting £10 260, were opened on the evening of the 6th inst. by Mr. 
Abraham Webster, chairman of the Oouucil. The scheme has been 
carrie і out under the advice of Mr. Walter Emmott, consulting elec- 
trical e^gineer, Hebden Bridge. The works consist of engine-room, 
storage-battery room, offices, and stores. Various commercial applica- 
tions of electricity, with special references to its uses for motive power, 
were exhibited in the building. 


Tikeston.—An exhibition of electrical plant, inaugurated by the 
Tramways and Electricity Committee of the Oorporation, was formally 
declared open on Monday by the Mayor (Alderman C. Maltby) in the 
presence of a numerous assembly, including Alderman Robinson 
(chairman of the Tramways and Electricity Committee), Councillors 
F. Woolley. W. Richarde, and W. Shakspeare (members of the com- 
mittee), Aldermen Е. Beardsley ani R. Hunt, Mesers. Hamilton 
(Nottingham), A. C, Gilbert (tramways manager), etc. 


Ealing.—The financial result of the June quarter’s trading of the 
electric lighting department is an increased income of 11 per cent. over 
the corresponding quarter of last year, but on account of a large 
increase in coal costs and extra interest, eto., the net result was more 
unfavourable than last year. During the vacation 2,542 lamps were 
applied for, makiog a total of 20,905. There are now 2,125 con- 
sumers on the books. The preasure at West Ealing requiring atrengthen- 
ing, а transformer station was recently built at West Ealing. 


Tunbridge Wells.—The Lighting Committee have received a letter 
from the S uthborough Urban District Council stating that their High- 
ways Committee are of opinion that the Tunbridge Wells Corporation 
should bear the whole cost of the lighting of Powder Mill-lane, The 
cammittee consider that the arrangement made in 1897 is an equitable 
one, and should be continued. The further consideration of questions 
relating to transformers at private houses has been deferred, also con- 
sideration of a report by the electrical engineer upon the system of 
charging for current. 


Carnarvon,—The draft free wiring 8 (already referred to 
by ue) has been sealed. The following alterations have been made: 
(1) the Oouncil to exercise their right of refasing applications for free 
wiring within eir days instead of three days; 5 a clause to be 
inserted providing that a statement showing the prime cost of each 
installation be submitted to the Oouncil quarterly ; (3) the clause 
prohibiting the local authority from contracting with any other firm 
for the wiring of consumers’ premises not to apply when the lozal 
authority are themselves the consumers. 


Dumbarton. — Negotiations are still proceeding with the Oaledonian 
Water Power Electricity Company, who have asked for wayleaves 
under the county roade for a period of 50 years. The Road Board, 
however, are only disposed to grant a wayleave during pleasure, as in 
the case of wayleaves for other purposes, There are also other minor 
difficulties, such as that of entering into an agreement, especially for a 
period of years, with an unincorporated company. On the other hand, 
the Board are anxious, if possible, not to interpose difficulties in the 
way of what might prove a public advantage. 


London Gazette.— A general meeting of the members of the Stewart 


Electrica] Syndicate, Limited, will be held at 140, Leadenhall-street, 


E. O., on Nov. 17 at 18 o'olook noon, to receive the liquidator's report 
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showing how the winding-up of the company has been conducted and 
its property disposed of. A general meeting of the shareholders of 
the lectrical Indicator Syndicate, Limited, will be held at 4, 
Pembroke-street, London, N., on Nov. 15 at 11 o'clock p.m., to recejve 
the liquidator’s report showing how the winding up of the company 
has been conducted and its property disposed of. 


Yarmouth. —The half-yearly estimate of the Electric Light Com- 
mittee anticipates a clear profit of £1018. Another cable under the 
harbour has been broken. There were originally 20 cables, of which 
16 have been broken, aud of the four remaining two are in a very bad 
state. It has now been decided to lay six cables across the harbour 
in a steel tube, ae was done for the tramways, at a cost of about 
£1,200 inclusive, There are now connected to the mains 546 con- 
sumers, representing 27,548 8-с.р. lamps. During September ten 
new consumers were connected, representing 339 8-c.p, lamps. 


Wellingborough.—At the last Council meeting the Olerk read 
ponon from owners and agents of property in the immediate neigh- 

urhood of the electric lighting worke complaining of the vibration 
and noise caused by the working of the machinery at the works. It 
stated that several tenants had left the houses owing to the nuisance, 
and the owners were suffering pecuniary loss. A petition was also read 
from occupiers complaining of the humming noise, and alleging that 
the smoke nuisance had not been abated. Subsequently the Oouncil 
sat in camera to meet the representatives of the electric company. 


Erith.—The committee have accepted the resignation of Mr. Р. М. 
Hunt, assistant engineer, and applications for the appointment are 
invited. The concrete foundation for a farther boiler ia to be put Jown 
before the preeent extensions to the generating station are completed. 
Messers. Friday and Ling. the contractors, are to carry out this work at 
their schedule price (£60). Messrs. Oallender's intend to use а part of 
the further supply of current demanded by them for the lighting of arc 
lamps at their works, and the Oouncil have informed them that they 
cannot agree to supply current for are lighting at the power rate of 
14d. per unit, but would be prepared to supply such current through a 
separate meter at the ordinary lighting rates. 


At the last Council meeting a report was received from 
the Electric Lighting Committee with regard to the proposed loan of 
£3,416 for electric lighting purposes, It appears that the Local 
Government Board have drawn the attention of the Corporation to the 
fact that the deficits on the working of the undertaking during 1900 
and 1903 have only partly been provided for. The Board wanted to 
know what steps the Council were going to take to wipe out the 
balance and to prevent a recurrence of these losses. The committee 
recommended that, in addition to the £1,500 provided for the purpose 
in the present estimates, a similar sum be set aside yearly until the 
deficit has been wiped out, unless in the meantime increased profits 
might render such provision unne»essary. | 

Manohester.—The Electricity Committee on Wednesday discussed 
the report of the chief engineer (Mr. Pearce) on the results of the 
experiments which have been made in lighting certain parts of the 
city with electricity. The details of the report were not disclosed, but 
the Manchester Guardian understands that the committee are satisfied 
with the results which have been obtained. All the old types of lamp 
have been exchanged for the Gilbert enclosed type. This new and 
better type of lamp will burn for 120 hours—some say for 150 hours— 
without needing retrimming or any attention whatever. The new 
lampe give a light equal to between 1,300 and 2,000 candles, whilst 
the illuminating power of the discarded lamps did not exceed in any 
case 1,000 candles. The lamps also required retrimming after every 
20 or 30 hours of burning. At the close of their meeting in the 
town hall the committee went out to see the effect of the electric 
lighting in Piccadilly, Albert-square, and St. Aun's-square. The new 
lamps are certainly a marked improvement on the old ones. 


Swansea.—An enquiry has been held into the Oorporation’s 
application to borrow £2,000 for extensions of the Oorpora- 
tion's telephone system. The Town Clerk said that £20,606 
had been already sanctioned for the municipal telephone exchange, 
out of which £19,158 had been expended. At present there 
were 1,005 subscribers’ instruments and lines, and the rentals were 
£3,823. 10a. 5d. The present application was to enable the Oorpora- 
tion to join up 176 further subscribers who had applied. Mr. Bennett 
stated that the total length of junction poles erected was 134 miles, 
leaving 184 miles still to do. Capital remained unexpended sufficient 
for this purpose. The 1,005 lines in existence had cost £15,769, or 
only £15. 14s, 6d. each. At the last Council meeting the engineer 
reported that applications were being continually received with regard 
to the taking on of pupils at the electricity works, and the engineer 
remindel the committee of a former minute to the eff:ct that the 
question might be considered in the light of scholarships in connec- 
tion with the scheme to be prepared under the Education Act, 1902.” 
If it was the wish of the committee that pupils should be taken on, 
the engineer suggested that not more than three should be appointed, 
that the term should extend for two years, subject to a satisfactory 
scheme being drawn up jointly by the Education Committee and the 
Electric Lighting Committee. It was decided to appoint а small com- 
mittee to confer with the Education Committee and ask them to 
carry out the suggestion, which had previously been carried. : 
Prusmann reported that he had again been asked to extend the 
electric mains should be extended to the Sketty district, and it was 
decided to lay pipes when the cable work is done. The engine and 
dynamo to be removed from the Strand station to the destructor 
works in order to be suitable for tramway purposes, will require 
certain necessary alterations. Messrs. McLsren, of Leeds, made the 
engine, and they required £608 for the work, including dismantling 
and re-erecting. The rewinding of the dynamo would cost a further 
£152. It wae decided to have specifications drawn up, and to invite 
tenders. The engineer hae been requested to report upon the 
advisability of charging a flat rate, 
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Soottish Central Electric Power Co.—A start has now been 
made with the work connected with tbe erection of an extensive 
station by the Scottish Oentral Electric Power Company, who some 
time ago were granted a provisional order for lighting and motor pur- 
po About five acres of ground have been staked off at Cirmuirs, 

tween Bonnybridge and Larbert, and it is expected that the com- 
pany's radius of supply will extend to about 12 mile». The engineers 
for the generating apparatus are Messrs. Bramwelland Harris, London, 
and the builders are Messrs. J. J. and P. McLachlan, Larbert. 


Barrow.—An enquiry has been held into the borrowing of £35,000 
for the purpose of electric lightiog. The Town Olerk (Mr. О, F. 
Preston) said the electric lighting borrewing powers up to March had 
been £78 576, and the whole of that had been expended. The cut- 
standivg debt was £67,496. The borough rate for the year amounted 
to 4s. 3d. and the poor rate 1e. in the £, making a total of 5s. 3d. ia 
the £ for the year. The proposed expenditure of £355,000 was made 
up as follows: buildings, £4,000 ; engine-room plant, E5, 750; boiler- 
house plant, £6,750 ; clerk of works and contingencies, £1,500. This 
made the cost of the present extensions £18 000, and for additional 
services for the future they had put another £5 000. The borrowing 
powers applied for, but not obtained, amounted to £12,097, whic 
made a total of £35 097. 

Heston and Islesworth.—The Council are advertising that they will 
supply electric current for light and power at the following charges: 
lighting. 5d. per unit for any quantity, subject to the following dis- 
counts if accounts are piid at Uounci:’s office within one month from 
demand: winter quarters, consumption exceeding 200 units, summer 
quarters 150 units, 5 per cent. diecount ; 300 and 200, 74 ; 400 and 
300. 10; 600 and 350, 15; 700 and 400, 20. Meters from 1e. per 
quarter. Power: consumption not exceeding 750 unite per quarter, 
54. per unit; consumption exceeding 750 units per quarter, 2d. per 
unit. Meters from 2s, per quarter. Premises will be wired and fitted 
on receipt of approved applications free of all initial cost to the con- 
sumer. In these cases current will be supplied at 524. per unit. The 
consumer will have the right of purchasing the installation outright at 
any time. 

Ripon.—The Gas and Electricity Committee have been considering 
& letter from Mr. G. F. Metzger, of Manchester, to Mr. О. Simpson, 
South Lodge, respecting electricity for the city of Ripon, and also a 
report by Mr. Warden Stevens, of London, on a scheme to supply 
Ilkley with electricity. The Mayor, in thanking Mr. Simpeon for his 
kindness in sending the letter for the perusal of the committee, stated 
that they were not prepared to go fully into the matter at present. A 
deputation of the oration has been reoeived by Mr. Pelham, one 
of the secretaries of the Board of Trade, with reference to the electric 
lighting order of the city, and Mr. Pelham informed them that nothing 
would be done with respeot to the order before next March, aud that 
the Corporation should have an opportunity of laying their case before 
the Oommissioners, when the Power and Traction Uompany applied, 
and suggested that the Corporation shovld make terms, if possible, with 
the company. 


Middlesbrough.—The engineer (Mr. Н. M. Taylor) in his last 
report states that during the month of September 58,798 units 
were sold, sgainst 57,775 units in September last year, making an 
Increase of 56 per cent. This result ie largely due to the increased 
motor load. The revenue for the month amounted to £817, compared 
with £645 last year, and the cost of generation was £274, against 
£214. or 112d. per unit, against 1°36d. The total cost of production 
was £420, against £370, ог 1°714. per unit, compared with 2'35d. in 
September last year. This gives an estimated profit for the month of 
£396, exclusive of interest and redemption. The lampe connected 
during the month numbered 2,234, bringing the total lamps connected 
and sppliei for to 51,250, of which 45°4 per cent. had been burning at 
one time, the maximum load being 698 kw., compared with 619 in 
September last year. The extensions st present in progress will 
entail an expenditure estimated at £7,997, but a contract bas been let 
at £7,772. At the conclusion of the last C.uncil meeting, Councillor 
Hornung complimented Mr. Taylor upon the manner in which the 
electric light had been installed in the town hall. 


Fareham.— From the accounts of the electricity works for the year 
ended March 31 we note that the loans amounted to £12,261, of which 
£35,545 has been repaid. The total capital expenditure to March 31, 
of which £558 was spent last year, totala £12,287, of which £5,577 
is accounted for under ‘‘lands, including law charges incidental to 
acquisition," and including the purchase of the undertaking, £258 for 
buildings, and £2,533 for machinery. The total receipts to March 31 
on the capital account are given as £12,304. The expenditure out of 
revenue amounted to £1,062, and the receipts to £2,036, made up as 
follows: sale of current per meter at 7d. per Board of Trade unit, 
£1,328 ; public lighting, £655 ; rental of meters and other apparatus 
on consumers’ premises, £45; charging accumulators, £10—leaving a 
balance to be carried to the net revenue account of £974. Of that 
amount £784 has been absorbed by interest on mortgage debt and 
instalments of principal of money borrowed, leaving a balance on 
the net revenue account of £190, which, together with the balance 
of £128 from the last account, brings the reserve fund acoouot up 
to £518. The quantity generated was 98,619 units, of which 34,654 were 
sold for public lamps, and 45,213 to private consumers by meter— 
making a total of 79,867. The quantity used on the works was 
4,688, making а total quantity accounted for of 84,555, and ‘he 

uantity not accounted for 14,064. The number of public lamps is 
27 ares and 109 incandescents. The total maximum supply c emanded 
ів 72 kw. 

Colliery Plant.—Messrs. Ernest Scott and Mountain, Limited, 
Olose Works, Newcastle-on-Tyne, report a number of contracts, 
am them being a complete plant for the Dunston, Swalwell, and 

eld Oollieries, Limited, the power for which will be supplied by 
the Newcastle-on-Tyne Electric Supply Company, and the installation 


will consist of the complete equipment both for the surface and under- 
ground. On the surface there will be an electric winding gear fitted 
with three-phase motor capable of winding from a depth of t., the 
motor being fitted with a special controller so that the speed of the 
winding can be varied and also run at a very low speed if necessary 
for the examination of the shaft, eto. Iu addition to the winding 
gear, the fan and also an епд)еза rope haulage gear, which are placed 
at bank, are also electrically driven. The current ie taken down the 
shaft by armoured cables, and at the shaft bottom а main shaft pum 
of Scott and Mountain’s well-known three-throw type is to be fixed, 
this pump to deliver 1,200 gallons of water per minute sgsinst a head 
of 220fc. Ia the five-quarter seam another electrically-driven pump 
will be placed, this pump delivering 200 gallons per minute at a distance 
of 1,000 yards in-by. In the Brockwell seam two further sets of Scott 
snd Mountain’s pumpe will be placed, each of these sets beiog designed 
to deliver 300 gallons esch against а head of 105ft. This is probably 
one of the fist instances in the United Kingdom where the whole 
equipment of the colliery will be electrically driven and eteam entirely 
diepensed with, and the owners of the colliery are to be congratulated 
oa their enterprise. Otber contracts include engines, etc., for Meeers. 
Jae. Ross and Co., of the Phillipstown Oil Works, Linlithgow ; Messrs. 
Bell Bros., Limited, Port Clarence: the Wigan Ooal and Iron Com- 
pany, Limited ; considerable extensions to the electrical plant for the 
Tredegar Coal and Iron Company, Limited, which they put down 
about three years ago; and alse coal-cutting machinery for Consett 
Iron Oompar y, Backworth Colliery, Hamster:ey Oolliery, Thornoliffe 
Oolliery, eto. 


Dundee. — When electric light was installed in Dund«e current was 
conveyed to the central ares, first served through copper stripe laid in 
an undergrouod porcelain trongh. The extensions in the first instance 
consisted of insulated esbles laid in iron piping. Last year the work 
of reconverliog and relaying street masias was began, and completed 
about six montbssgo. The eables in the iron pipes were withdrawn, and 
for them insulated cables laid in porcelain ducts and encased in bitumen 
became the carriers of the electric current. The copper stripr—the 
oldest part of the system—were then used as feeders to convey the 
current to various distributing centres in the urea of supp'y. Recently 
it was ascertained that the porcelain supports were decomposing by 
electric action, and the Corporation have resolved to do away with the 
copper strips, and iu their place to subetitute modern cables. This 
work will necessitate an expenditure of about £3,000. Against this 
has to be placed the sum which is derivable from the copper, estimated 
at £950. The ducts required are in stock. The Dundee Advertiser 
says the engineer, writing under date Ost. 4, states that the lead 
sheathing of the cables which were laid iu piteh in wooden trenches 
in theoutlying areas of Dundee in the year 1900 has never been earthed — 
that is, the lead sheathing at carefully calculated intervals should becon- 
nected to the earth ty water-mains or otherwise. This has bzen carefully 
and thoronghly done during the layiag of the cables on the new system, 
and I anticipate that much damage will probably have been done to your 
outlying system through the work of earthiog the lead sheathing of 
these mains having been omitted.” The engineer, in explanation, 
added that the leakage currents which may have been allowed to leave ` 
their proper path of returning to the generating station will travel 
along water-mains and gas-pipes, doing damage to the same. This same 
damage in a worse way may happen to the lead sheathing of the 
cables, although by equalising the pressure at different points of the 
system—that is, by connecting the lead sheathing to water-mains 
at these points—it ia possible to eliminate any trouble from this 
source. He further stated that he would take immediate stepe to 
communicate with the origiaal contractors, with the view of having 
the work done at once. Should any damage tothe lead sheathing of 
the cables be discovered, espe-ially as the tramways have been running 
during that period, it was quite possible that the stray currents from 
them (which at one time were high) had travelled along the lead 
sheathing of these maias to its detriment. It was impossible, Mr. 
Richerdson said, to find out whether damage had been done or not at 
the present date. 


PROVISIONAL PATENTS, 1904. 


Ост, 3. 


22440a/1903. Improvements in telephone ewitchboards. Wallace 
Orauston Fairweather, 65, Chancery-lane, London. (The 
Kellogg Switchboard and Supply Company; United States.) 
(Date applied for under Patents Rule 9, Oct. 17, 1903.) 
(Complete specification. ) 

21157. Improvements in electrical switches, Harry William 
Oox, Temple-buildings, Albert-street, Nottingham, 

21170. Automatic trolley-pole adjuster for electric tramways. 
Walter Oecil Mautby Pettingill, 15, Mount Preston, Leeds. 

21211. Method of regenerating negative accumulator plates 
of diminished capacity, or for avoiding the diminu- 
tion in capacity of new plates. Richard Koeseriizky, 
18, Southampton- buildings, Ohancery-lane, London. 

21317. Improvements relating to automatic telegraphic 
apparatus. Autoine Damaskinos, 7, Southampton-build- 
ing», Chancery-lane, London. (Oomplete specification.) 

21222. Improvements in sookets or holders for incandescent 
electric lamps. The British Thomson Houston Company, 
Limited, 83, Uannon-etreet, London. (The General Electric 
Company, United States.) 

Oct. 4. 

21242. Improvements in and connected with electric arc lamps, 

Otto Gross, 5, John Dalton-street, Manchester. 
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21948. An automatic contact make and break for electric 
ignitions for gas and other engines. Harry Frank 
Rogers and Sidney Edmonds, 294, Longmore - street, 
Birmingham. 

21247. Electric automatic alarm letter-box opening. David 
Portman Corvet and William Mapp Hughes, 54, New-road, 
Kidderminster. 

21959. Improvements in electric switches, Harry William Cox, 
Albert-street, Nottingham. 

$1904. Improvements in electric aro lamps. August Eckstein 
and Arthur Ernest Augold, Peel Worke, Adelphi, Salford, 
Manchester. 

$1976. Improvements in means for supplying and oollecting 
electric current for driving eleotrio trains and other 
vehicles. Раш Traugott Julius Estler, 52, Chancery-lane, 
London. | 

21307. А new or improved electricity meter. Emile Julien 
Javaux, 18, Buckingham-street, Strand, London. 

21310. Improvements in smelting farnaces and electric stoves. 
Walker Moseley, 25, Troseachs-road, East Dalwich, London. 

21314. Improvements in electric phase indicators. Kenelm 
Edgeumbe and Edgar Isaac Everett, 161, Great Sa ffron-hill, 
London. 

21315. Improvements in ground detectors and electric cut-outs. 
The British Thomson-Houston Company, Limited, 83, 
Cennon-street, London. (The General Electric Company, 
United States.) 

21322. Improvod process for the etching of metal plates by 
the aid of electrolysis. Otto О. Strecker and Hans 
Strecker, 322, High Holborn, London. (Complete specifica- 


tion. ) Р 


21329. Improvements in electric trolleys. Thomas Oowburn, 
Rundle House, Hucolecote, Gloucester, 


21332. An improvod method for attachment for receivers of 
telephones and the like. Darcy Thornicroft, 32, Fernbank- 
road, Undercliffe, Bradford. 

21334. Improvements in seats for use on electric and other 
cars, vehicles, ships, and outdoor purposes generally. 
Frederick Leese, 27, Waller-street, Byker, Newoastle-on-Tyne. 

21340. Improved means for producing electric light. Charles 
Frederick Adams and Leonard Rowland Whitfield, 10, 
St. George’s-crescent, Liverpool. 

$1382. A new or improvod method of operating tolephonio 
exchange systems, and apparatus therefor. Arthur 
Thomas Milnor Thomson and the Thomson-Davis Telephone 
System, Limited, Norfolk House, Norfolk-street, Strand, 
London. 

21388. Improvements in electric measuring instruments. The 
British Thomson-Houston Oompany, Limited, 83, Oaunon- 
street, London. (The General Electric Oompany, United 
States. ) 

$1400. Improvements in and relating to eleotrio traction 
systems. Alfred Cecil Eborall, 18, Southampton-buildings, 
Ohancery-lane, London. 

21401. Improvod method of effecting communication between 
telephone exchanges, and apparatus therefor. Arthur 
Thomas Milnor Thomson, 22, Southampton - buildings, 
Chancery-lane, London. 

21403, Improvements in electrodes for electric accumulators 
with invariable electrolyte. Ernst Waldemar Jungner, 
18, Buckingham-street, Strand, London. (Date applied for 
under Patents Act, 1901, Oot. 7, 1903, being date of applica- 
tion in Sweden.) (Oomplete specification. ) 

A method for inoreasing the activity in electrede 
masses of badly conductive metallic oxides or hydrates 
in accumulators with invariable electrolyte. Ernst 
Waldemar Jungner, 18, Buckingham-street, Strand, London. 
(Date applied for under Patents Aot, 1901, Oot. 31, 1903, 
being date of application in Sweden.) (Oomplete specification. ) 

21405, Improvements in means for suspending overhead elec- 
trical conducting wires or cables. Auton Kuchinka, 
18, Buckingham: street, Strand, London. 

Ост. 6. 


21409. A new or improved appliance for use in indicating the 
| presence of electricity. George Obarles Shankster, 26, 
Lee-street, Holderness-road, Hull. 

Improvements in the construction of electric tramways. 
Samuel Green Bennett, Olyde House, Heath Town, Wolver- 
hampton. 

21429. Improvements in electrical switches. Harry Nunns, 

South-parade, Halifax. 
91493. Improvements in or relating to olectrio lamp bulbs. 
| Joha Charles Barker and Frederic Olaude Rylands, 100, 
Wellington-street, Glasgow. 

21485. A device for covering and protecting the conductor or 
“live” rail of electric railways, and a ourrent- 
collector arm to be used with the same. Oscar Sayle 
Gill, Lake House, Allerton-road, Woolton, Liverpool. 

21447. Improvements in connection with electric railways. 
William Percy Nesbitt, ББ, Chancery-lane, London, 

21455. Electric time alarms. Samuel Sidney Bromhead, 33, 
Oannon-street, London. (The American Bank Protection 
Company, United States.) (Oomplete specification. ) 


21513. 


21519. 
21523. 


21532. 


21548. 
21553. 


21562, 


21566. 
21567. 


21579. 


21880. 


21601. 


21625. 


21639. 


21640. 


"e 21642. 


21048. 
21678. 
21676 
21677. 


21418. 


21678. 


21008. 


$1173. Eleotro-mechanical arrangement fer 


Oct. 7. 

Improvements in the construction of electric accumu- 
lators. Jacques Marie de la Croix and Henry Francis Joel, 
sen., 74. Windeor-road, Forest Gate, London. 

Improvements in starting apparatus for eleotromotors. 
Oharles Turnbull, jun., 34, Castle-street, Liverpool. 

Improvements in aro lamp mechanism. George Owen 
Donovan, 126, Cheeter-road, Erdington, Birmingham. 

Improvements in and relating to electric signs and 
iNuminated devices. Francis Bertram Felloes, 60, Queen 
Viotoria-atreet, London. 

Improvements in or relating to electric light fittings. 
William Winstanley Strode, 111, Hatton-garden, London. 

Improvements in galvanic dry coelis or batteries. 
William Strickland, 21, Finsbury-pavement, London. 

Eleotrolytio method and apparatus for the production 
of white lead. Elias Bernard Koopman, 18, Southampton- 


buildings, Ohancery-lane, London. (Clinton Paul Townsend, 
United States.) 


21564. Improvements in pillar brackets for the control gear 


of electrical or other mechanism, Edward Neville Bray, 
Frederick Rice Markham, Ferdinand Edward Reise, and 
Markham aud Reiss, Limited, 18, Suthampton- buildings, 
Ohancery-lane, London. 

Improvements in the electro-depositien of copper and 
other metals.  Sherard Osborn Oowper-Ooles and the 
Metals Oorporation, Limited, 4, South-street, Finsbury, 
London. | : 

Improvements in removing metallic cylinders from 
mandrels on which they are eleotro.deposited. Sherard 
Osborn Cowper-Ooles and the Metals Corporation, Limited, 
4, Bouth-street, Fiusbury, London. 

Improvements in electrio meters and demand indicators. 
George Markham Hayton, 25, Ooleman-street, London. 

Improvements in or relating to contact devices for 
electric clocks. Bernard Gustafson and Ragnar Oarlstedt, 
111, Hatton-garden, London. (Date applied for under Patents 
Aot, 1901, Oct. 8, 1903, being date of application in Sweden.) 
(Complete specification. ) 

Oct. 8. 


Improvements in trolley sheaves for engaging electric 
power wires, applicable also to sheaves and guide 
pulleys used with wire ropes, cables, and the like. 
Silas Williams, Phoenix Foundry, Bute Docks, Cardiff, 


21622. Improvements in electric ignition for internal-combus- 


tion engives and in apparatus therefor, 
Kennedy, Bute, Shettleston, N.B. 

Submarine oable groyne. Rowland George Allanson 
Allanson- Winn, 22, South Frederick-street, Dublin. 


Rankin 


21629. Shade-framo for electric lamps, especially pear lampe. 


Gustav Adolph Lehmann, Seestrasse 5, Dresden, Germany. 

Improvements in electrical condensers. Marconi's Wire» 
less Telegraph Oompiny, Limited, Edgar Berry, and Harry 
Alexander Elrick Ewen, 24, Southampton-buildings, Chancery- 
lane, London. 

Improvements in apparatus for wireless telegraphy. 
Marsoni’s Wireless To Ere Company, Limited, Edgar 
Berry, and Harry Alexander Elrick Ewen, 24, Southampton- 
buildings, Ohancery-lane, London. 


21641. Improvements in safety devices in connection with 


radio-telegraphio transmission ocirouits. Marconi’s 
Wireless Telegraph Company, Limited, Edgar Berry, and 
Harry Alexander Elrick Ewen, 24, Southampton-buildings, 
Uhancery-lane, London. 

An electrical apparatus for adjusting tramrail points. 
Joseph Edward Macaulay, 7, Eldon-terrace, South Oircular- 
road, Dablin. (Complete specification.) 

Improvements in trolley heads employed in electrical 
traction. Horace James and Arthur West, 15, St. James’s- 
row, Sheffield. (Complete specification. ) 

Improvements relating to electric batteries. Henry 
Harris Lake, 7, Southampton-buildings, Ohancery-lane, 
London. (La Société Anonyme le Osrbone, France.) 

Improvements in eleotrodes, specially applicable to 
electric aro lamps. Edgar Alfred Uarolan, 83, Oannon-street, 
London. (The General Electric Oompany, United States.) 

Improvements in electrodes specially 
electric arc lamps. E Alfred Carolan, 83, Oannon-street, 
London. (The General Electric Company, United States.) 

Improvements in and relating to the construction of 
rotary members for dynamo-electrio machines. The 
British Thomson-Houston Company, Limited, 85, Cannon - 
street, London. (The General Electric Company, United 
States. ) * 


applioable to 


COMPLETE SPECIFICATIONS ACCEPTED, 


To be published Oct. 27, 1904. 

. 1808. 

Mounting a number of electrical fittings or instruments 
upon a common base or panel Hofste de-Orull. 


: changing speed 
and for reversing. Gasnier, | 


21318, 
21504. 


31939. 
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Electric switch-holders or key switches. Davies. 
Electric meters. Soo. Anon. des Ateliers de Mécanique de 
P. é son de Derritet. (Date applied for under International 
Convention, Oct. 15, 1902.) 
through submarine and like oables. Lodge 
and Muirhead. 


21939а. Signalling through submarine and like cables. Lodge 


22216, 
22443. 


22551. 


18141 e 


and Muirhead. 
Oct. 12, 1903.) 

Laying electric conductors. Tanner and Claremont. 

Apparatus for winding inductive and non-inductive 
coils, Wilson. 

Electric motors and controlling devices for use in the 
electrical propulsion of vehicles or trains of vehicles. 
Raworth. 

Means for the production of continuous high-potential 
electrical discharges, applicable for the deposition of 
dust, fame, smoke, fog. and mist for the production 
of rain, and for other purposes. Lodge. 

Suspending chain fof electric lamps and the like. 

James Hinks and Son, Limited, and Wright. 

Electric furnaces. Ruhstrat and Grimmer, 

Fiuid pressure regulators. British Thomson- Houston 
Company, Limited. (General Electric Company.) 


(Date applied for under Patents Rule 9, 


. Moter controllers and emergency brakes for railway 


and tramway vehicles or trains. British Thomson- 
Houston Company, Limited. (General Electric Company.) 

Electric ignition apparatus for internal-combustion 
motors and the Иже. Lewis and Daimler Motor Company, 
Limited. | 

„ for regulating the speed of electric motors. 

cot 

Electric measuring and recording devices. 

Electrolytic meters. Atkinson. 

Insulated electric conductors. British Thomson -Houston 
Company, Limited. (General Electric Company.) 

Insulated coils for electrical apparatus and process 
of making the same. British Thomson-Houston Company, 
Limited. (General Electric Company.) 


Atkinson. 


. Electric rheostats. British Thomson-Houston Company, 


Limited, (General Electric Company.) 

Electric arc lamps. British Thomson-Houston Company, 
Limited. (General Electric Company.) 

Field magnets for dynamo-electric machines. Finzi. 


. Means for controlling the voltage from an electric 


generator. Deutsch. 
Counters for clectric current meters, gasmeters, water- 

meters, and the like. Biermann. 

1904. 
er of and means for regulatiug electric motors. 
g. 

Electric aro lamps. Foster, Grote, and Ely. 
Brush-holders for electric motors or generators. Oooch. 
Electrical fuse boxes, junction boxes, and the like. Lee. 
Trolley pulleys of electric tramcars. Binns. 


Apparatus for gripping or holding and outting sub- 
marine cables. Sazérat. 


Apparatus for eleotro-galvanising. Potthoff. 


Conductor and collector devices for electric railways 
and tramways. Bolzano. 


. Combined electric switch and lamp-holder. Hunter. 


Morse telegraph transmitters or instruments for 
transmitting telegrams by means of Morse signals. 
Wolters. 

Electrical switches, known as tumbler switches. 
Sperryn aud Wood. 


‚ Contact devices for apparatus for electrically lighting 


and extinguishing gas. Testor. 

Means for preventing the breaking of an electric 
cirouit containing arc gaps or the like.  Boustield and 
Ozonized Oxygen Uompany, Limited. 

Electric block systems for railways. Robinson. (Date 

applied for under E Габела Нові Convention, Aug. 22, 1903.) 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 


Name. paid. Last price 
Commereial and Industrial.— £ -8 
A anoa Biocon Oo; б per cent. Cum. Pref., Nos. 1-70,000 1 ti 
Aron Electricity M p.c. Cum. Pref. iE 218500 l a +? 
British Insulated and nd едо Cables, Ord., 1- 100, 5 .. 82 
— 6 per cent. тогы. IVNN hh ороо ез 5 һе 911 
— — 44 per cent. Mortgage De ае eia neon = 101-104 
British Thomson-Ho Co. , 44 per Sent 186 Mort. Deb. 
ow ) 77 EPIRI ~ 100-102 
British жын Elec. and Manut., 6 per cent. Pref., 
@15,001-575,000 ........ cesare ev ceras 200s E ER e nb — 22. 
—4 cent. — m Debent ure шелк 165.71 e" 100 е; yd 
Brush Ordinary, Nos. = 
— Non. Cum., 6 cent. Pref, „„ „ „ „% „% %%% „%% „ ae 2 =a H 
———— 44 per cent. 1s Debenture Stock.... ec өө ее oo eee 100 — 94. 
— 44 pet cent. and Debenture Stock e.9 o.s e.a es ее ъз ео 100 - 70-75 


Name. 


„„ 
——— 4 per cent. Deb. Stock, Бей. .................... 

Neotrio Construction, Limited, Nos. 1 to 118.100 

7 per cent. Cumulative Pref. 

F tl Limited Б in Mort ct. Deb. Stack Rod. 
erran per cen 0 

General Electric Com 5 cent, Cum. Pref. .. 


4 cent. 1st Mort. Deb. Stock ................ 
W. T. Henley's Telegraph Works, Ordinary ............ m 
per cent. коо CCC 
— — 4&{ per cent. Debenture ss ee 
India Rubber, Gutta Percha, а and Telegraph Works ...... 
cent. ређепбатев.......................... 
Parker, Арт pee FP eS 
Telegraph Construction and tenanoe............-- EN 
5 per cent. Bond Sind Qu ma ia QA md Qui ia d 
Electric Lighting and Supply.— 
бш and Го, ran 0 
— cent. Cum. Pref., 7,501 -15, 0000000 
6 por cent, Cum. Secon Second Pret. 35,001-22,600 .. 
т cent. Debenture Stock. F 
Bromley (Kent) Electric t and a Pet 0 . 
— — 44 per cent. lst Debenture Stock, Red. 
Brompton and K U —Ĩ— е (EKEK оо 
7 cent. Preferen eee . e 


Calcutta Mloctrc Supply Corp. Corp., Ordinary, Nos. 1-69,000 . 


—— Nos. 90, 001-50, 00 


Oambridge Electric Supply Oompeny, Ltd., £10 Ord. . 


8 
Oentral Шо o Inr р Ld., 4 үре 70005 Guar Deb. Stock 100 


70. 70, 001-80,000 ————— 


Ce em OM %%% OH OR Me „6 


—— 44 per cent, Cum. 
ity Undertaking," 44 р.а. баш. Fi. 1-40,000 5 


——— 40,001-80,000.................................... 
—— per cent. . Red. (Prov. Oerta.) 
Chelsea Electricity Supply 


**20609»99000990000000€0€99$02860€0c65000 
оогозвоооовоеоооотоевооооо оо 


t. Cum 

— 5 per cent. Deben ВїооК.................... 
per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 

County of don Electric Supply, Ordinary ...... 

— 6 per cent. Cum. Pre 

—— 4) per cent. Neheninres Prov. Certs. All pd. Rd. 

per cent. 2nd Debentures Prov. Сетів......... 
соороно, DG ою. 


6 „„ 6% „%%% „%% „% „% 66 66 66% %% 66% 666 „ % 62%ꝗ7 WƷ; 


6 6 060 e. 


6 %s eee eee 


5 рег cent. Debent ure 8 


Folkestone Electric Su e Pim Deh. K 92 5 Nos. 1-10, 000. x 


per cen 

Havana T Limited, 1 15000 

Hove Blectric Lighting, 1, imited, Ord. i- 115,000 P 
Isle of Wight Elec. Lt. and Pwr., Ld., 44 p.c. Db. Stk. Red. 
Kalgoorlie Electric 11.150 and ' Ligh ting, Limited, 6 per 

cent, Cum. Pref., 1-150,000.....................-.. 

Kensington & Elec. Lt., Ltd., Ord.. 1-21 ‚000 
Kensington and ир, ала Notting Hil), 4 pee 
~ gent. Debentnre Кіоск Bed 


1 


21111111111 


сл 
| 


100 


10 
100 
5 
б 


F 


100 


1 
б 


Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 - 
London Electric, Ordinary ........ccccccccsccsccccccccece 5 „ 
— 4 рег cent. t ðöq% . аннараа б ~ 
4рет cent. 1st Mortgage Debenture Stock, Red... 100 
Metropoli Toma 10 . 
per cent. Mortgage Debenture Stock .... 100 .. 
—— per cent. Cum. Pref. ........................ un as 
34 per cent. Mortgage Debenture, Red. — 
Midland Electric Power od Ld., 45 p c. lat Mort. Deb.. 100 zm 
Newcastle-upon-Tyne Electric Supply, Ordinary ........ ; = 
Notting Hill Electric Ligh РИТОРИКА ‚ 10. 
—— per cent . Fits Moss, Debs Nos. 1-500 (Reg.) .. 100 
Oxford N б, » 1-96 апа a -14, 2 6 0 % „% „%% „„ „„ 06 6 ао 6 PN 
—4 cent. Debenture Stock — ................. 100 .. 
Royal El Com of Montreal 1j per cent. First 
Shares Mortgage Debentures ........................ 100 „ 
Smithfield Marketa Electric Supply n Ord.,1-12,000.. 5 . 
4 cent. Debenture Stock .................. ёа 100 „ 
South London, Ordinary ....................— .... see =: 
South Metropolitan Electric Light and Power Oo., Ord... L sg 
7 per cent. Cum. Pref. .......................... l .. 
—— — 44 per cent. Ist Mort. Deb. .................... 100 .. 
—— Ditto, TEM // vete y RR C — — 
dt. James's and s immi сонна Жазел.” аа 
— 7 7 oa 2 8 es Bu 
— реи еп F000 ~ 100 „ 
Urban 0 соі. 8-30,007 .......... = 
——— 5 per cent. ulative 5 50, 001-80, 000 = 
estminster, Ordinary 53000 TE Sa de Gees es z 
Eleetrie Tramways.— 
Anglo- 8 Cum. Pref., 1-50, 007. - 
Permanent 6 per cent. Debenture Stock. 1888 .. 100 .. 
Auckland Elec. Trams., Ld.,5 p.c. lat Mor. Deb. Stk., Red, 100 = 
Barcelona Tramways Limited, Ord., 1-20, 0000 10 
5 per cent, cn Pref. Shares, 1- 10, 000 .......... 10° 
— — 5 percent. De сы. add V 100 
— г cent. Rod. Bob Deb. Stock .................... 100 .. 
Rath Elec. Tramways., Ld, Pref. Ord. Віа... 75, 001: 150,606. 1 .. 
9 per cent. Cum. Pref. Shares, 1-59,394 .......... T os 
Belfast Street Tramways, Ord., 1-26,600 .................. 10 .. 
Blackpool and Fleet twood Tramroad ——À" жаза жө U ы 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 O Б „ 
Б per cent. Cum. Pref., Nos. 1 75,060 6 б — 
per cent. Deb. Stk., Red., Pros Qerta. 211 DO- 100 
British Columbia Electric Railway Oo., Ord. Def. . .100 „ 
——— Ord. Préf. . Seatac “100 .. 
— —- Non.Cum. 5 per cent. Prei. . 10 . 
—— 44 per cent. it Mt. Debs., Nos. 1s 250, of £40each 40 .. 
— 4} per cent. Vancouver Power 100 . 
British Blectric Traction Ord. 1-500,000 4 60 001.80, 00⁰ 10 
—— 6 per cent. Om. Pf., 50 60, 5 >= || „ 
— 5 per cent. tual Debenture Stock ...... 100 .. 
——™ 44 per cent. 2nd Deb, Stock ................ 3 2 100 


i 
27, Р 
160-103 
ifa 
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Name, к=” gi Last price. Name. d. © Lastpeice 
£ 8 £g £ 
Buenos Ayres and Belgrano Tram. , Ord., 1-100,000 nde 5 Bu Oldham, arom and Hyde Tramway, Ordinary... .. = a — 10 = zt» 
114 6 т cent, ^ T ^ лаз ad un pa ME = „ Cum. Pref. „ % % % % % „%%% % „% %%% %%% %%% овоо „% ое 
"B' 6 — cent. On. Pt. 1-87,600 P » 5 103.165 реш ос сташ тауа ало о How tora Bk. 100 m ii 
5 per cent. Deb. Stock, Reet. — - = os - 
er e б por cent, Cum. Pret, 11000 - 10 — 04 10. 
Buenos Ayres Electris Trams., Ld., 5 p.c. Deb. Stk., Red. 100 .. 96-99 oui Le 1 par os [i . Bona: сс - 
Calcutta Tramways, Limited, 1-102, 2999999 D d. 7 -7% u 22000 > i i 
43 рег cent. lst To распа. касе hee ae са * ee ees 21017158 б рег cent. Pref stale ala ий кы aS 
Cape Electric Tramways ,Nos. 1-480, КГР ЛОС TRE * ' ° oron qe же =o an өю өю =o 
Clty of Birmingham Tramways, 5 per cent. Cum. Pref... 5 „ 44-б — — £588,095 44 per cent. Debenture Stock... 10 о. 
4 per cent. lst Mortgage Deb., 1-5,000(1917).... 100 99-102 Electrie Rallways.— 
Colombo Électric Tramways and Lighting, 5 percent. 1st 8 ау 
Mortgage Debenture Stock, Red. .................. 100 =» 101-104 Central London, Ordinary 100 8790 
Cork — eier N z~ 3 Со. Ordinary .. .. m > : i —— 4 per cent. Pref. — 100 = 100 102 
т cent, vum. Ob. an ne ne me „b m : — «9.006000000099 os 6.0 0 6 (à ean 
— 4 per cent. Debentures ........................ 100 „ 101-102 —— į p.o, Deb. Stock (Prov. : .100 — 107-110 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .... 10 — 15-14 Ошу and South London, Conso ызым... 100 a 47-49 
6 per cent. Pref., Nos, within 1-60,000 ........ 10 . 15-16 ——— 4 percent, Debenture Stock .. a... 100 = 106-108 
per cent. Mort. Debs., 1-5,000, Кей. "mI 100 - 94-97 = 6 per cent. Pref. Stock 91. Шы зды Ä 100 2 122- 
Imperial Tramways Ordinary .......................... АП „ 1818 ж a $ 222100 „ 117-190 
——— per cent. Cum, Pref, ........................ АШ 2. 14-194 — : : 7 3 ͥͤ¶ͤͤ UE. c. 113-1017 
44 per cent. Deb Stock €00099909000905909009060000 100 108-11 Liverpool Overhead б per cent. Pref. FFC 10 „> 10-104 
Isle of Thanet Electric wen A and Lighting, 5 per c. Ordinary, 1-50,000 . . ceu = 
Cum. Pref., Nos. 50,001-60, T———— өө ~ 544 4 per cent. М e Debentures, Red., 1-1,700.. — — 101 
— — 4 per cent. Debenture Stock ( 2 ree ee еа 100 =. -91 Underground Electric Railways of London, 5 per cent. 
Kidderminster and District Lighting and Traction, Pref. 65 . 884 Profit-Sharing Secured Notes — = 98-984 
London United Trys. (1901),5 per cent, Cum. Pref. ...... 10 — 10:11 Waterlooand Olby, Ordinar f 100 „ 86-89 
4 per cent. let Mt, ^. pce — САРРА 1 * 10105 
Elec. Trams (1904), Ld., 5 per cent. Deb. $ , Red. v" - REN 
рле Астан Elec. renee Ld., Defd., 1,000,001-1,314,016. 1 3/16 5/16 Telephones. @ 
—— — 5 per cent. Cum. Pref., 500,001-1,000,000 ... .... 1 4-1 National Telephone, Preferred. 100 = 104-1 
43 Per cent. Deb. >tock, PMS. Sata upon ISP 100 99-101 — ==» Deferred Stock ° е эе Oe оо mo mo QD GO „„ со GO со ar 0e вре Af 
Milwaukee Electric Rail and Light. 5 per cent. 50-yr. Cons. ——— Ó per cent. Cum. Pref, o as me ne a a m a a» - 18-1 
Mort. Bonds, 1926, 1-5,500 кас 7,001-8 ig 1 р; b , 108-113 — р — — уча: Peons =o as еэ сю ею со ao as ш e 11-15 
8 i» rli er cent, (Mort.) Deb., — Cum. Third ° as as as as a uo = 
m7... cre: (Mort) Deb. 100 . 100-103 er n e окы. . о - a 
1908, 1-000 8 
——— Sterling 44 per cent. Deb., 1922, 601-2, ũ 1 100 103-105 — 4 per cent. Deb. Stock, Nd... . 100 . 104 
New General Trachion, Ordinarerr ggg D 4. = r cent. Frov. Cart „ 5 =e is Г 
6 per cent. Cum. Pref. .:...................... D - 1-8 Oria a T> sna i55 em elo Oompany == ) 1516-1 116 
5 per cent. Mortgage Debentures, 1-1,715 (Rgd.) 100 88.95 —— 6 per cent. Cum. Pref............... F цц 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 
| Traffic Returns for Increase or Accounts for past year, 
| week decrease. GS ^ | | — 
tm E cb t Total | P Car miles | P En Mlle of | mile 
Current ota assengers ar miles as- ar ео е, 
| Ending | 190% | 1005. | Week. | “year, |190% | 1903. Ending |receipts| carried. run. nger mile. | track. 
loc. 8 150 | 1.0 |+ "179 430.4850 19: | 10% “May 31 37.851 | 9,099,715 | 794,641 [098 |1592| 1,970 | 64 
ratlon........ ct | LX , + +90, | ay 31 5f, „089, , , 4 
Ayr Corporation. 3 buen prey de "al ^ — 4 — — i A 8 = 18 14,160 3,201,586 316,049 |1'03 |1011| 1,770 | 504 
Corporation.......... 97 — — — í —- — | — — — — on — — 
Bin ad Corporation 8 „ 9| 102, 1,039 2X — | 25°53 | 235 | March 51 56,0°3 | 11,327,932 1,319,701 |1158 | 9'98| 2,383b| 61 
Birmingham Tramways ...... „ 8| 5,926 | 5,515 | + als — 64 6t | ВАС = a к<. — =- — aa 
Blackburn Corporation ...... „ 7| 957 797 | + 160| + 2,817 | 23 | 23 25| 43,374 | 7,742,692 951,484 — 110944 — 4°59 
3lackpool Corporation a 879 670 | + 209 + 5,515 174 | 174 „  91/211,168 6,169,121 784,343 1.52 108 — — 
Blackpool-Fleetwood Trams. Sep. 5 1,463 | 1,368 | + 95 — 40 164 | 164 Dec. 31 32,021 2,253 984 600,757 | 3°24 | 12-75 | 2001 | 705 
Belton Corporation .......... Oct. 9| 1.825 1,768 |+ 55 + 505 58 58 March 51 94,161 | 19,895,496 | 2,188,050 |114 | 10% 5,766 | 689 
Bournemouth Corporation. „ 5 1,050 975 |+ 87 -- 1015| 109| — — — E 11 — e 
Bradford Corporation ........ „ l| 4,888 | 3,945 | + 843 422586 | 77 | 41 | — — — — = —ç са 
Brighton Corporation ........ x 58 968 | 857 |+ 111 — 9 74 „ 31 — 10,432,508 | 1,051,928 | 100 | 10°10 — om 
Bristol Tramways Company ..| „ 7 5,180 | 5015 | + 157 — 514 | 514 Dec. 51g/253,150 | 494,391,439 | 6,053 528 — — — — 
Burnley Corporation cafe ^ 1,149 826 | + 3.4 — 10 50 10 co en. = ~~ i ся = ы — 
Burton Corporation .......... a 362 416 |- 47 — 84 | — |March 30 11,574 2,556,134 282,378 | 18 | 981| 1,570 | 7:57 
1 | 
Candiff Corporation „ 8 1,924 2.015 — 90| 1.771 — — a y d = = = = = 
Carlisle Tramways Company..| , 8 196 21] | - 15 — — | — | Dec. 517) 9,937 2 805,277 534,395 — | 717| — ма 
Central London Railway „ 8| 6,751 | 6,504 | + 247 = 6 6 „ 511562,4/1 | 44,955,938 | 1,292,674а | 1:87 | 64 27 | 58,229 | 35:60 
216у & South London Railway; „ 9| 2.768 | 2,749 |+ 19 — 11124 81 6g „ 31/165,003a! 19,069,319a 2 4: ok * а 
Colchester Corporation ......|Sep. 14 321 ps — | — 7 ae — = d а= k^ АР — = 
Cork К. Т. ара 1. Company ..|Oct. 6 501 559 — 51) – 2462 | — | — | ,. 510| 25,657 | 6,355,823 919,676 |100 | 695| — 39 
Darwen Corporation.......... w 2 234 | 227 |-- 7 - 7,25 7.25 March 517) 12.541 2.50, 755 254,279 125 1155 1.707 | 9°36 
Dover Corporation .......... » 8| 207 244 |- M| — 42 44] „ 31 11,255 | 2,871,332 2809010 |091 | 963| 2,505 | — 
Dublin & Lucan Electric Ву... „ Г, — a aa - а K 6ł Dec. 317) 6,244 £88,905 | 107,164 |388 |1409] 952 | 7-39 
Dublin U. T., electric cars. , | 39 4,0 — | e | ; 2 r3 му 2j $ 
Dublin 8. District, Electric ..| „ 7| 930 934 |- 4| | 47 46 , 51g131,643 5,429,556 А 
Duadee City Tramways ...... 1 874 922 | — 48 — 22 22 May 15| 35,874 9,084,522 752,814 |093 |11:276| 1,650 | — 
Eas) Ham Corporation „ 1, 665 В | 4 1,211 | 10°77 | 10:75 | March 31| 34,312 | 12,950,259 807,002 |65 [10:2 — — 
Glasgow Corporation „ 8 14,736 | 14,090 | + 646 — hj 145 | 123 May 519 656,572 | 177,179,549 |14,008,750 0˙88 [1125 | 5 740d 
Gloucester Corporation ...... Sep. 21 94| — — — | 511 — — — — и — = zs s 
Hallfax Corporation.......... Oct. 5| 2,850 | 2, 95 + 34 + 346 | 3 50} | March 51| 68,283 | 16,522,054 | 1,387,885 1(0 |1179| 2,0'9 | 877 
Huddersfield Corporation ....| „ 6 | 1,249 | 1.2522 — 5| + 2,691 | 35 85 „ Ol) 65,545 | 11,893,287 | 1,652,000 |12 9'31 | 1875 | — 
Hull Corporation, E. 8 „ 8| 2,091 2,217 | — 125| + 7,509 | 25 19 „ 31 87,707 | 21,065,999 | 2,218,696 100 9:49 5,004 50 
Ilford Corporation .......... „ 8 89 417 |- 28 — 1014 — — ЭЁ — ы aes — — as 
Ilkeston My Lanier Kod abi it : | c. : 173 - 37 | — — — эё M = = = A F: 
Kirkcaldy Corporation ^ ps — | -— | — — на == — Зер = = = 2d 
Leeds Corporation Е „ 9| 5,741 9,425 | + 318 +10,0 5 | 89 814 „ 25|280,562 | 60,739,234 | 6,215,799 | 1°10 1094 3,407 — 
Leicester Corporation ........ ‘Sep. 3| 1,506 = | — — 74 — — | — а — ~~ — э — 
Liverpool Corporation. . Oct. 1 10,669 | 10,784 — 115 +12099 | 103 105 Dec. 319551, 484 113,057,254 11, 754,858 E 1 |10°75 | 5,160 | 6°98 
Liverpool Overhead Rallway . „ 9 1,504 | 1,562 — 55 — h| 657| — June 50 79,252 | 10,466,726 986,185a | 1:82 19-300 5,110 | —« 
London County Council ...... „ 8|15,047 | 10,5 6 72,491 +72 931 46} 40 — — e — — же in 
Lowestoft Corporation ^ IB 174 206 — 34 — — assu i pe ҸЕ — ч EM pe = = 
Maidstone Corporation ......| , 6 145 — - — 2 = — = — EM ES RN 22 — 
Manchester Corporation „ 812 351 | 11,715 |+ 619 1314 — == — | == = € А To 
Metropolitan Elec. Tramways) „ 7| 1,803 1,514 | + +89 6,74 10 ie = — a — ра — ie * 
Nelson Corporation s. o8 120 | 98 | + 24) + 1,105 | 21 — | March 31| 5,200 | 1,420,759 171,132 8:3 6:47 E E 
Newcastle-on-Tyne Corptn. . | , 8) 5,594 | 5,740 — 146 = 4» | 384 „ 25/185,027 | 39,715,120 | 4,059,507 | 11 |1094) 4,111 7°19 
Newport (Mon.) Corporation..| ,, 8 498 45) | + 42 15 — — | — | — — = — os Веч 
Portsmouth Corporation | — — — БАС 29 29 „ dl} 91,448 18,204,426 1,828,193 116 | 12°39 e а 
Rochdale Corporation ........ | — — — — 44 44 „ 319 5,414 | 925,281 127.456 1:58 | 10°27 =. 7.85 
Rotherham Corporation .....| , 6 457 5˙3— 46 — — — „ 31 2),968 4,914,479 525,840 |102 | 9"570 | 2,247 | 668 
Salford Corporation . ...... —- | = — — — — = — 1 S — xd кзз 2 i 
Scarborough Tramways Co. , 8 119 -— x - а Wl = AA — || — = < es d 
Sheffield Corporation ....... » 9| 4,621 | 4,392 | + 229 2939 344 — „ 257 216,509 | 56,812,049 | 4,926,083 0 904 10'428| 7,510 | 70 
Southampton Corporation . | „ 6| 882 1,061 — 7: ^ | il „ 31) 35,874 | 9,084,522 | 752,814 |0946 |11°436) 3,760 | — 
Southend-on-Sea Corporation..| „ 5 315 295 + 19 + 1,210 64 — — er «1 — ES — e E 
Stockport Corporation ......| Sep. 25| 625 | 411 | + 211 + 6 481 114 — E FAM T | e е i T: Бы 
gun tariand Corporation..... Oct. 2 1,216 1.218 — 2 + 39) |195% 1848 „ 51 62,506 | 14,848,958 | 1,933,463 |101 |1046| — | 668 
Swindon Corporation „* 1 512 - = Й — 32 — — — хай = = ER — 
Wallasey U D.U | к TEN 1 725 6575 |+ 50 10*5 10˙5 „ 31 35,864 6,554,495 | 757,688 |1'28 | 11°36| 4,100 | 7 
West Ham Corporation ...... „ 6j 1,088 — = — 862 — . e | E LE 144 dit * 
Wolverhampton Corporation. „ 5 (2o 474 | + 254 14 = „ 319 22,878 | 4,263,066 | 417,855 | ә 12-006 — гав 
| | 
* Includes maintenance of t way and proportion of profitas paid to the tramway companies for term of unexpired lease. a Train mile. 
b Per mile of single track. л Include rall and tram d loolading 4 ation = ^ Tnaluding one section of borse teaction, о 1905, A Hailf-year's figures, 


j Only eight months—expenditure includes large special items incidental to starting new department. 
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NOTES. 


Street-Lighting.—The engineer to the city of West- 
minster has recently had an opportunity of seeing the 
street-lighting of Berlin, of which he speaks very highly ; 
but apart from a portion of the Freidrichstrasse, which is 
very effectively but expensively lighted by incandescent 
gas of high power on ornamental columns 30ft. high, 
25 to 30 yards apart, on each side of the street, he is of 
opinion that the lighting of the city of Westminster holds 
а premier place. It is interesting to note that even in 
Berlin, with a highly centralised controlling authority, it 
has been found useful to employ not only high-power 
incandescent gas, but also small incandescent lamps of the 
Victoria-street type and high-power electric arc lamps. 

New Publications. — Magnetism and Electricity 
(First Stage),” by R. H. Jude. (London : W. B. Clive and 
Co. 2s) The revised edition of this volume includes a 
number of new features.—" Higher Text-Book of Magnetism 
and Electricity,” by R. W. Stewart. (London: W. B. 
Clive. 68. 6d.) This work has also been extensively 
revised, and a quantity of new matter introduced.— 
Proceedings of the Royal Society of Edinburgh, vol. xxv. 
(Edinburgh: Robt. Grant and Son. London: Williams 
and Norgate. 48.) The Electric Tramcar Handbook,” 
by W. A. Agnew. (London: Alabaster, Gatehouse, and 
Со. 2s. 6d.) This handbook contains а lot of instructive 
information for the motorman, inspector, and depét worker. 
It should enable motormen who drive cars merely auto- 
matically to take an intelligent intereet in their work. 

Motor Tests.—Mr. Arthur Williams, of the New York 
Edison Company, reported some interesting motor tests at 
the recent Edison convention. In 12 large buildings in 
New York the average daily use of each installed lamp in 
a recent year was 5:22 hours, ranging from 14 per cent. 
below the average to 58:7 per cent. above. Of five large 
New York clubs the annual use averaged 4:75 hours, the 
range being from 22 per cent. below to 16 per cent. above 
the average. For motors in smelting works the average 
use was ‘48 hours for each horse-power of the rated 
capacity ; instrument makers, three hours ; machine shops, 
2:1 hours; general machinery, 4 56 hours, etc. The average 
for 50 motors was 2:26 hours per day for each rated horse. 
power. Tests show that the cost of operating ceiling fans 
on the basis of 5d. per kilowatt-hour is 79d. For driving 
sewing machines the cost is 175d. for belt-driven machines 
and ‘1d. for direct-connected machines, 

North-East Coast Institution of Engineers and 
Shipbuilders.—The twenty-first session of this institu- 
tion will be opened at Newcastle to-night, when the new 
president, Lord Armstrong, will deliver his inaugural 
address. The dates fixed for general meetings, all of which 
will be held at Newcastle, are as follows : Nov. 18, Dec. 16, 
Jan. 20, Feb. 17, March 17, April 14, and May 19. The 
Graduate Section have fixed the programme for their 
sixteenth session. We notice in the report of the Council 
of last session that the papers read included Technical 
Education in Germany,” by Mr. Max Wurl; “ Notes on 
the Construction of Stability Crose-Curves from Balanced 
Paper Sections,” by Mr. J. H. Heek; and “Technical 
Education, with Special Reference to the Admiralty 
System,” by Mr. В. С. Laws. Some of the papers were 
noticed in this journal at the time. Several papers were 
read and places visited by the Graduate Section. The 
members of all grades now total 1,131. 

Tho Army and Wireless Telegraphy.—The wire- 
less telegraphy experiments which a detachment of the 
Telegraph Battalion of the Royal Engineers have been con- 
ducting in Carnarvonshire have just been concluded. 


The system used was that devised by Sir Oliver Lodge 
and Dr. Alexander Muirhead, and the object was to 
test the practicability of communicating by this system 
between fairly distant points in spite of intervening 
mountain masses broken by passes and containing metallic 
minerals. Stations were accordingly established at 
Llanrwst, in the Vale of Conway, and within the grounds 
of Sir William Preece at Penrhos, near Carnarvon. The 
stations were thus about 20 miles apart, and separated by 
the lofty and rugged Carnarvonshire range. That the 
waves passed from station to station was soon ascertained, 
and the chief problem to be solved was the proper adjust- 
ment of the instruments. It is stated that the results have 
been successful, and that а good deal of important informa- 
tion has been gained. 

Mining in China.—The Pekin Syndicate are making 
excellent progress with the sinking of shafts in their 
mining concessions situated їп the Chinese interior 
province óf Hunan. There is an installation of Babcock 
and Wilcox boilers, and these, fed by the native semi- 
anthracite coal, yield splendid results. The Chinese are 
evincing much interest in electricity, which is employed to 
illuminate the mines both on the surface and underground. 
Ready adaptability in the use of foreign appliances charac- 
terises the natives, who are adepts in the management of 
steam-engines. This trait is of considerable advantage to 
the syndicate, as the villagers are extensively engaged, 
with the full approval of the authorities, in the work of 
shaft-sinking. A quantity of additional plant has been 
requisitioned for the collieries belonging to the syndicate, 
and it is estimated that the output will total 2,000 tons per 
day. The coal is of good combustible quality, and is an 
excellent semi-anthracite, so that it is likely to be in demand 
for naval purposes. It is expected that the syndicate will 
be in a position to commence producing coal by the end of 
the year. 

The College of Applied Science.—The scheme for 
establishing a college on the Charlottenburg principle, in 
connection with which Lord Rosebery announced, nearly a 
year and a half ago, that certain public-spirited citizens 
were prepared to present £300,000, has not so far taken a 
definite form, and the delay gave rise to rumours that this 
munificent offer had been withdrawn. As the result of 
enquiries, however, the Daily News states that such reports 
are groundless, the delay being attributable to the difficulty 
in securing a suitable site. A Government Departmental 
Committee, including representatives from London Univer- 
sity and the London County Council, has the matter in 
hand, and is considering whether a free site can be provided 
at South Kensington. The committee are also considering 
how far certain existing institutions, such as the Royal 
College of Science, with its splendid laboratory equipment, 
might be incorporated in the scheme, so as to form the 
nucleus of the proposed institution. This plan may meet 
with some objection on the score that the location should 
be more central, but it has to be remembered that if the 
Government presents the site contemplated it will be equal 
to a gift of something like £100,000. 


Electrolysis of Alkali Chlorides. — Messrs. A, 
Tardy and P. A. Guye contribute further notes on this 
subject to the Journal de la Chimie Physikale. The present 
paper treats of the function of the diaphragm during 
electrolysis. The diaphragm is the seat of four principal 
phenomena: (1) physical diffusion of the alkali from the 
cathode to the anode liquid; (2) migration of hydroxyl 
ions; (3) electrical endosmosis by which the anode liquid 
traverses the diaphragm; (4) flow of liquid from cathode 
to anode consequent on alteration of level due to (3), 
These effects are separately considered; the last is com- 
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pletely eliminated when the cathode solution is continually 
replenished and kept at a constant level. Characteristic 
constants for the different effects may be calculated from 
knowledge of the porosity and permeability of the 
diaphragm, and results of measurements with different 
diaphragms are given. In order to obtain the maximum 
yield of alkali, it is necessary to keep the levels of anode 
and cathode liquids equal, and to employ a current density 
of sufficient magnitude to cause the endosmotic current to 
nullify that in the opposite sense due to diffusion. The 
latter may be done by altering the current for a given 
diaphragm, or by choosing the latter with a permeability 
suited to the current employed. 

The Sheffield Compensation-Limit.—It will be 
remembered that Councillor A. Muir Wilson, a member of 
the Sheffield Corporation, refused to accept a ticket when 
travelling on the tramways, his object being to test the 
validity of a notice given by the Corporation limiting their 
liability for accidents to £25. The Sheffield magistrate 
convicted Mr. Wilson of a breach of the by-law, holding 
that the acceptance of a ticket is not a voluntary proceed- 
ing, but is obligatory under the by-law. A statement of 
the case has just been remitted to the King’s Bench for 
their opinion on the points of law involved. If the higher 
tribunal hold that the by-law in regard to the acceptance of 
tickets is itself tenable, the conviction will presumably 
stand, but there will remain the question of whether the 
notice limiting liability is not ultra vires. At the time 
of issuing this notice the Corporation had instituted reduc- 
tions of fares, and the question arises whether this ccnati- 
tutes such а contract as would relieve the tramway under 
takers from the full responsibilities imposed by the Carriers' 
Act. The view entertained by the majority of the munici- 
palities, as expressed by them when a conference was held 
upon the Newcastle inter-running question, is that it does 
not. Apparently, however, it will be necessary to wait for 
а ruling on this point until it is raised in а specific form 
by an injured passenger. 

Tramcar Obstruction.—A section of the amateur 
magistracy at Leigh, Lancs., apparently considers itself 
more capable of interpreting the law than the Lord Chief 
Justice. Some time back one of the cars of the South 
Lancashire Tramway Company encountered a van at a 
point where the width of the road would not permit of the 
vehicles passing each other unless the van crossed over to 
the other side, where there was a greater margin. The 
driver of the van refused to do this, stating that if he 
crossed over he would be on the wrong side of the road, 
and would render himself liable to prosecution. Eventually, 
after waiting nearly an hour, the motorman backed toa 
loop. The Leigh magistrates adopted the view of the 
driver of the van, and refused to convict. This set up 
a somewhat extraordinary position, seeing that unless 
every tram, on finding itself confronted with such 
a difficulty as the above, resorted to the highly 
inconvenient expedient of backing to a loop the vehicles 
might remain facing each other until doomsday. Equity 
and common-sense surely dictate that under such circum- 
stances a vehicle might safely commit the trifling irregu- 
larity, if such it be, of crossing to the other side of the 
road, and when, on the top of this, a Divisional Court 
presided over by the Lord Chief Justice holds that a 
vehicle has not an immutable right to remain on the 
customary side, one would think the Leigh jastices would 
not have found much difficulty in returning a conviction. 
However on the case, reported in our last week's issue, 
again coming before them, a sapient moiety still considered 
that there was no case against the defendant, and as the 
chairman refused to give a casting vote the charge was 
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dismissed. It is to be hoped that before long it will be 


authoritatively decided that the right side of the road is 
not invariably the left 


Steam and Electricity.—A correspondent contributes 
to the Times some highly interesting and encouraging 
figures upon the relative cost of steam and electric traction 
for railways. The returns issued by the Manhattan 
Elevated Railway, which a little over a year ago com- 
pleted the electrification of its system, extending over some 
40 miles, have foreshadowed favourable results, but hitherto 
comparisons between the two systems have been only 
approximate, as mixed traction has been in use. The 
Times correspondent now gives the result of the first year's 
working entirely by electricity, as compared with the last 
year when steam held sway—1901. The operating costs 
per car mile work out thus: 


Electricity. Steam. 
Maintenance of way and structures „  'b32bd. ... °4636d, 
Maintenance of equipment and power plant. ‘6625d. ... ‘652d. 
Power supply and connecting transportation. 3'2505d. ... 467234. 
General expenses . . . . . 297 5d. ‘36d. 
/.... ыныра акы 415404. ... 5'9885d. 


There appears to be a little discrepancy in the steam costs, 
which total rather over 6d. if the figares are correctly 
stated, but this only shows the results of the electrical 
working in a more favourable light. On the aggregates 
given, however, it will be seen that the operating costa 
show a reduction of about 1:25d. per car mile. During 
this period the operating percentage has declined from 
44 78 in 1903 to 41:2 in 1904. In the same period the 
passengers carried on the same track mileage have advanced 
to 286,634,195—an increase of 40,047,175 in 12 months. 
The gross earnings went up to over £2,837,550, an increase 
of about £400,000, while the increase of net earnings totals 
some £318,820. These figures will be gratifying to the 
London underground railways, even if they do not 
stimulate the electrification of the suburban sections of 
trunk lines. 


Interlocking Electromagnets.—A device has been 
patented in the United States for restraining the remaining 
magnets of a group from operation, accidental or other- 
wise, until the one that has been actuated is restored 
to its dormant condition. Some particulars of the inven- 
tion, with the accompanying diagram, appear in the American 


Electrician, A favourite means of accomplishing the object 
in view is to cause the magnet first operated to open the 
exciting circuits of the others. Mr. Wm. Baxter, jun, 
the present patentee, prefers to prevent the action of the 
remaining magnets mechanically, as indicated in the diagram. 
The arrangement consists of a locking bar, 50, capable of 
sliding horizontally, and held normally at the right-hand 
limit of its travel by a weight, 64, and bell-crank lever. 
The solenoid extensions each carry a pin, 16, which projects 
into an L-shaped slot in the locking bar. Should one of 
the solenoids be excited, the rising of its plunger will force 
the bar over to the left by the action of the pin in the 
slanting part of the slot, thus locking the other plungers, 
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their pins being then in the horizontal part of the slots. 
The inventor does not allude to the circumstance that, in 
order to operate a locking mechanism of this kind, each 
solenoid must be very much longer than would be necessary 
merely to lift the circuit-closing contacts—probably three 
or four times as long. | 


Electricity in South Africa.—The British and South 
African Export Gazette announces that the difference of 
Opinion on the part of Mr. R. Pape, borough electrical 
engineer at Port Elizabeth, and the consulting engineers, 
Messrs. Robert Hammond and Son, in regard to the 
character of the electric lighting supply for that town 
has been settled. Mr. Pape recommended direct current 
on the low-tension system, while Messrs. Hammond 
and Son, misled by the out-of-date map forwarded to them, 
urged a high-tension system, on the ground that the site 
of the generating station was not sufficiently central for 
the successful working of a low-tension system. The site 
is on the northern confines of the town, but it appears that 
rapid development is taking place still more northward, во 
that the site will become practically the centre of the dis- 
trict. On this being explained, Messrs. Hammond and Son 
quite agreed with Mr. Pape’s proposal, and the borough 
and consulting engineers are engaged upon the prepara- 
tion of specifications preliminary to calling for tenders. 
An expenditure on plant of £90,000 is at present 
authorised, and it is understood that the first orders will be 
for three sets of 400-kw. steam-turbine generators and the 
necessary cables, lamps, standards, switchboarde, meters, 
_ fuse boxes, etc. Arc lamps will be used in the main streets 
and Nernst lamps in the lesser thoroughfares. In this 
connection our contemporary states that there is a wide 
and somewhat neglected field for electric lamp manufac- 
turers in South Africa, and that Port Elizabeth offers a 
basis for building up a large business. As the local price 
of gas is 8a, 9d. per 1,000 cubic feet, it is expected that 
electricity will quickly step into favour for industrial and 
domestic purposes, thus creating a considerable demand for 
electrical fittings. From the same source we learn that the 
Kimberley Corporation and the De Beers Consolidated 
Mines Company have now agreed upon terms by which the 
latter will supply current for lighting the town. There are 
indications of activity among several other of the South 
African municipalities in the matter of undertaking electric 
lighting services. 

Liege International Exhibition.—An_ influential 
committee has been formed under the auspices of the 
Associated Chambers of Commerce, the London Chamber, 
and the Anglo-Belgian Chamber of Commerce in London 
to organise a section representative of this country in 
connection with the international exhibition to be opened 
at Liége on April 22 next. As the exhibition, which will 
be under the direct patronage of H.M. the King of the 
Belgians, is to be held at such an important industrial 
centre the committee emphasise the desirability of Britain 
being worthily represented, and with this en in view they 
invite subscriptions to enable them to close arrangements 
with the exhibition authorities. It is estimated that the 
expenses will total about £5,000, towards which several 
substantial sums have already been promised, and as the 
time available is short it is essential that a decision should 
be arrived at without delay on the question of British 
participation. The site selected is a specially favourable 
one, a large area in the valley of the Meuse, including the 
beautiful Parc de Cointe, having been reserved. The general 
features of the exhibition will be those which usually 
characterise international undertakings of this character, 
and there will also be special attractions for visitors, and & 
Colonial section of great interest and importance. The 
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contents of the various buildings will be classified in 21 
groups, comprising all branches of industry, art, and 


sciences. A large portion of the exhibition is to be devoted 


to mechanical appliances, and it is intended to show 
machines in actual work. A feature of the exhibition to 
which much attention will be paid, and from which 
important results are expected, is a series of congresses 
and conferences, which will be held at intervals in the six 
months during which the exhibition will remain open. 
The Associated Chambers of Commerce of Great Britain 
will hold their autumnal meeting in Liege, and it is 
proposed that other of our prominent public bodies shall 
also hold meetings. The importance of this country making 
an adequate display is accentuated by the fact that our 
great rivals, including the United States, Germany, and 
France, have already reserved large spaces. 


A New Oil Switch.—A new form of oil switch of the 
horizontal bresk type has been brought out by the Hanley 


Electric Manufacturing Company. А description of the . 


apparatus, with the accompanying diagram, appears in the 
American Electrician, The breaking distance in the lower 
voltages corresponds to the standard practice, but in the 


higher voltages it is increased by multiplying the number 
of breaka. Both the fixed and the moving contacts are 
disc-ahaped with round edges, and are interchangeable. 
When the switch is opened, the arcing is stated to take 
place between portions of these rounded edges rather than 
over the flat portions which form the contact surfaces. 
From the bank of each disc а threaded projection extende, 
which in the case of the fixed contacts screws directly into 
the end of a hollow stud. In the moving contacte, however, 
two nuts secure each to а connection strip. This construc- 
tion facilitates removal, and the expense of replacing the 
discs is trifling. Portions of the rounded edges after 
long use become damaged by the arc, and new portions 
can easily be brought into play by giving the discs 
a partial turn. This prolongs the life of the switch 
materially. The fixed contact discs are held against the 
lower ends of the insulators by hollow studs, into which 
they screw, and the lead wires are soldered into the top of 
these studs. By means of ball joints the moving contact 
dises are mounted upon the carriers, which are rigidly 
attached to the driving rod. The discs are said to be self- 
aligning in regard to the fixed discs, against which, when 
the switch is closed, they are pressed by strong coil springs. 
All parts requiring renewal can be removed and replaced 
with an ordinary wrench and screwdriver. The switches 
may be used in connection with the overload time limit or 
reverse-current relays. They are built for 2,500 and 6,600 
volts in two, three, and four pole, single or double throw, 


with or without enclosed fuses and holders or overload : 


attachment. 

Cheltenham Electricity Undertaking. — An 
enquiry is proceeding at Cheltenham into the working of 
the electricity undertaking, as the result of the criticism of 
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a section of the ratepayers. The electrical engineer, Mr. 
Kilgour, requested an enquiry by an independent expert, 
and the Corporation, who some time since passed a resolu- 
tion of confidence in the Electricity Committee and the 
engineer, requested the Institution of Civil Engineers to 
nominate the expert. Mr. James Swinburne was appointed, 
and the case for the aggrieved ratepayers was presented to 
him the other day by a representative of the ratepayers’ 
association. The substance of the complaint is that the 
Electricity Committee have not acquired a thorough grasp 
of the business; that they have acted without the authority 
of the Corporation; that loans have been anticipated before 
the Local Government Board enquiry has been held ; and 
that matters have been left too much in the hands of the 
chairman of the committee (Alderman Norman) and the 
electrical engineer (Mr. Kilgour). Specific charges against 


the management comprise the expenditure of sums of from 


£200 to £400 upon extensions of mains to private houses, 
the annual receipts for which fall short of the capital charge 
on the extensions; the absence of depreciation accounts, 
and, until the last two years, of trading and profit and loss 
accounts ; excessive public lighting; inadequate rates for 
energy supplied to the light railway company and for private 
lighting; and the accumulation of annual deficits, The sums 
` expended upon extensions of mains were in several cases 
less than the amounts sanctioned, and Mr. Kilgour pointed 
out that the extensions have been available for other 
customers, while in regard to the accumulated deficiency 
of £17,000 it was stated that fresh legislation would be 
needed if this were to be paid off by the ratepayers. Mr. 
Swinburne observed that the locality of the extensions had 
to be taken into account before the Corporation could be 
convicted of bad judgment. For the ratepayers it was 
argued that in more than half the cases of extensions 
beyond the compulsory area losses had been incurred. It 
will be remembered that the Electric Committee recom- 
mended last spring that the rates for energy should be 
revised all round so as to yield a larger revenue. The 
gross profit for the last financial year, which showed a con- 
siderable increase over that of the preceding twelvemonth, 
represented about 5 per cent. on the capital outlay. The 
ratepayers’ association state that their criticiem is directed 
not against any individual, but against the policy, or, as 
they term it, the lack of policy of the committee. The 
matter, however, is still sub judice, as Mr. Swinburne has 
yet to hear the other side of the case. 


Electricity on Railroads.—The address delivered 
by Mr. B. J. Arnold, president of the American Institute 
of Electrical Engineers, at the International Electrical 
Congress, dealt with the application of electricity to steam 
railroads. He noted that the first important use of electric 
power for heavy electric railroading is credited to the 
Chicago World's Fair, although the City and South London 
Underground and the Liverpool Elevated were started 
about the same time. Mr. Arnold believes that electricity 
will be generally used on all the main railroad terminals 
and ultimately on the main through lines for passenger 
and freight service, though he does not anticipate that it 
wil always be adopted on the grounds of economy in 
operation, nor that it will come rapidly or through the 
voluntary acts of the owners of steam railroads, except in 
special instances. At first the terminals will be equipped 
for special reasons, due either to the voluntary aet on the 
part of the terminal companies to effect economy in opera- 
tion or to public pressure brought to bear upon the owners 
through an increased demand on the part of the public for 
better service, on the ground that the use of the steam 
locomotive is objectionable in our great cities. Roads 
which run through populous countries will eicher build 
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new roads or acquire for their own protection those electric 
railroads already built and operating in competition with 
them and utilise them &s feeders to their through-line steam 
trains. Thus the steam railroad companies will gradually 
become interested in electric railways and eventually become 
the real owners of them. With these roads operating as 
feeders to the main-line system and with the terminals thus 
equipped and the public educated to the advantages of 
riding in electrically equipped cars, the next step will 
logically be the electrical equipment of the trunk lines 
between the cities already having electrical terminals. Con- 
sequently, a favourably located trunk line having a sufficient 
density of population will feel warranted in equipping elec- 
trically, and when this is once done the other roads running 
between the same competing points must sooner or later 
follow in order to hold their passenger traffio. With the 
terminals and main lines equipped electrically and the desire 
on the part of the public for more prompt and efficient freight 
service resembling that which is given by the steam roads 
in England and on the Continent, due to the great density, 
of population, there will be developed a great high-class 
freight service conducted in light, swiftly moving electric 
trains, which can be quickly divided and distributed over 
all surface tracks of smaller American cities or through under- 
ground systems similar to that which is now being built in 
Chicago. This class of freight service would soon prove во 
large a part of the freight traffic of a road that the opera- 
tion of the through-freight traffic by steam locomotives, 
though at present cheaper, would in time, as the cost of 
coal increases, grow leas, until those roads operating an 
electric passenger service would ultimately use electricity 
exclusively. Mr. Arnold considered that the principal 
problem before the electric railway engineer to-day is how 
to make the most effective use of the high-pressure trans- 
mission and high-tension working conductor and maintain 
safety of operation. 


Resonance Instruments at St. Louis.—The 
resonance instruments exhibited at St. Louis by Messrs. 
Hartmann and Braun, of Frankfort, of which a descrip- 
tion, with the accompanying diagrams, is given in 
the Electrical World of New York, include an electro- 
acoustic tonometer. In this apparatus 36 sounding steel 
tuned tongues are arranged scale-wise in a straight line, 
and exciting magnets can be passed before the tongues on 
both sides. In connection with an interrupter, which is 
constructed so that it can be driven by means of a spindle 
from the axle of a machine by holding it on directly by 
hand, the slip of motors can be demonstrated and measured 
with this apparatus. This method also gives a very con- 
venient means for connecting alternators in parallel, and 
it has the great advantage that it gives all the necessary 
information for this operation on one single scale; it 
enables the attendant to read simultaneously the number 
of revolutions of the running machine and that of the 
machine to be added ; furthermore, to know exactly the 
moment of synchronism and the moment of the machines 
being in phase. Fig. 1 illustrates the connections, and it 
will be seen that the apparatus possesses three frequency 
meters, F/1, F/2, F/3. The magnets of F/1 and F/2 have 
only one coil each, but that of F/3 has two coils of equal 
number of turns. The frequency meters F/1 and F/2 are 
of the same construction. They consist of six tongues (Z) 
each, of which three are above and three below the normal 
frequency. The frequency of F/3 has only three steel tongues, 
of which the middle one is tuned exactly for the frequency of 
the station, while the left blade is 4 per cent. lower, the blade 
on the right side J per cent. higher. "The alternator already 
in service is connected to the terminals I. and II., to which 
the frequency meters F/1 and F/3 are connected per- 
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manently, so that F/1 indicates the momentary and F/3 
the normal frequency. Should another alternator be con- 
nected to the switchboard in parallel to the first, the 
voltage of this machine is impressed upon the terminals I. 
and IL, the switch U being thrown to the right. Then 
only F/2 is connected and indicates the number of revolu- 
tions of the alternator, so that the switchboard attendant 
is able to see if the prime mover has to run faster or 
slower. As soon as this question is settled, the switch, U, 
is thrown to the left, sending the current now into the 
second coil of F/8 and bringing this frequency meter in 
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action. The magnetic field of F/5 is then composed of two 
magnetic fields of equal strength, but unequal frequency, 
bringing the tongues into vibration. If synchronism is 
approached very closely, these vibrations become slow and 
clearly pronounced so that they increase gradually from 
zero—i.e., when the tongue is standing still—to a maximum 
amplitude of 50 mm., and this extension of the amplitude 
indicates the moment when the alternators are in 
synchronism and in phase. Ап apparatus of similar 
construction is used for counting the number of revolutions 
or the velocity of а belt, etc. The counter possesses 62 
tuned tongues, and is either connected to an alternator 


with а known number of poles or to a rotating direot- 
current interrupter as illustrated by Fig. 2. 


A Gas- Turbine.—After the successes scored by 
different systems of steam-turbines in many fields of 
application which so far were reserved to steam power, 
the production of another type of engine could be antici- 
pated. The question was to combine the advantages of 
steam-turbines—that is, their simplicity of design, small 
dimensions, and ready superintendence—with the principal 
advantages inherent in that other rival of steam-engines, 
the gas-motor—that is to say, with a smaller consumption 
of fuel. A gas-motor with a wheel-shaped recipient—viz., 
a gas-turbine—had to be designed. A similar prime mover 
would, like the steam-turbine, be free from any pistons, crank 
mechanism, and flywheels; being susceptible of construction 
in small dimensions even for large outputs, such a motor 
would be of a small first cost. Its superintendence would 
be rather simple, on account of the small number of 
running parts, and very cheap because of the smallness of 
the engine, while for the same reason the acquisition of the 


ground area occupied by the engine would be rendered easy. 


These principles were enunciated by Prof. Riedler at the last 
annual meeting of the Association of German Engineers. 
This expert is of opinion that the gas-turbine is the motor 
of the future and destined to surpass both the modern-day 
gas and steam engine. The idea of a gas-turbine is, by the 
way, a rather old one, Mr. Redtenbacher in his book on the 
caloric engine having as far back as 1853 drawn attention 
to the fact that a similar kind of engine would be an ideal 
hot-air motor, though the necessity of handling enormous 
speeds induced him to think that a constructive realisation 
of this idea would be impossible. Now, our methods of 
engine construction have been immensely improved upon 
since that date, while modern-day steam-turbine construc- 
tion has shown means of reducing the speed to suitable 
limits by dividing the pressure gradient. A turbine 
designed by Dr. S. F. Stolze, of Charlottenburg-Berlin, 
patents for which were applied for as far back as 1873, 
but granted only in 1897 (this being due to some peculiar 
circumstances) is being brought out in Berlin by the 
Stolze Gasturbinen-Gesellschaft, and attracting much atten- 
tion in engineering circles. In this fire turbine," as the 
engine was originally called, the graduation of the pressure 


gradient with a view to diminishing the speed (which plays 


so important a part in steam-turbine construction) has 
already been made use of ; in fact, the specification of more 
than 30 years ago describes fully the application of multiple- 
step turbines, while, on the other hand, a tightening device 
very similar to the labyrinth tightening designed sub 
sequently by Parsons, is made use of. A large size engine 
of an effective output of 200 h.p. is in course of construction 
according to the above patent, and the following are the 
most striking features of this engine: On a common axle 
are mounted two sets of turbines of different design. One 
of these serves as air-compressor pump, while the other 
drives the shaft by means of heated air. Both of 
these consist of several rows of guiding vanes fitted to the 
engine casing, and of several rows of running vanes of a 
corresponding design, which are fitted to a common 
rotating cone, turning along with the shaft. Now, one of 
these turbine sets of turbine vanes will suck fresh air, 
compressing it to a given pressure through a preheater, 
which is heated with exhaust gases, and conveying the 
greater part into a chamber lined with fireproofing material. 
The smaller part is conveyed beneath the grate of a pro- 
ducer, where it gasifies a convenient fuel. The gas 
thus formed penetrates into the above-mentioned chamber, 
to be burnt there in suitable burners by the com! 
pressed air to carbonic acid and water vapour, while 
evolving large amounts of heat, these gases penetrating 
into the second turbine system, where they yield 
useful work by expansion in traversing the various 
steps. The process is thus mainly analogous to the 
cycle characteristic of all combustion engines, and which 
consist of a suction of air followed up by compression, 
mixing with fuel, combustion, expansion, and discharge. 
In most of the gas-motors now being built, the mixing, it 1s 
true, takes place before compression, and the combustion 
under increasing pressure. The working cycle of the gas- 
turbine resembles most the one of the Diesel motor. The 
efficiency of the turbine is doubtless susceptible of being 
increased beyond that of any existing type of prime movers. 
The Carnot cycle is, for instance, approached to more closely 
than with any other design of motor. Instead of producer 
gas, any other kind of gas can evidently be used, as well 
as carbonated air or benzine, alcohol or petrol vapours. 
The high practical importance of this system for automobile 
construction, which so far had at its disposal no other 
smoothly-running motors than electromotors in connection 
with accumulators, with their drawbacks, need hardly be 
pointed out, | 
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THE GUANAJUATO HYDRO-ELECTRIC TRANS- 
MISSION. * 


The accompanying sketch map (Fig. 1) shows the location 
of a notable hydro-electric power development and high- 
potential long-distance transmission recently completed in 
the States of Michoacan and Guanajuato, Republic of 
Mexico. This plant is a very interesting one because of 
its many advanced engineering features, the remarkably 
short time within which it was constructed, and the fact 
that the work was completed within the estimates of cost. 
Under a concession from the Department of Encourage- 
ment, Colonisation, and Industry of the Republic of 
Mexico, the Guanajuato Power and Electric Company 
constructed a canal, pipe line, power generating station, 
transmission line, sub-station, and distributing systems for 
developing and marketing the energy of 8,000 litres 
55 cubic feet) of water per second, diverted from the 

uero River at the confluence of the Camecuaro and 
Chilchota Rivers, and returned above the Chaparacho 


am. 
The following are some of the distinctive features. The 
head works, canal, and power-house are of massive and 
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Company, and who had been obliged to leave New York 
and go to Colorado on account of his health, was sent 
to Guanajuato by clients to examine the title to certain 
mining properties there. In the course of this examination 
he became interested in the place, and was impressed with 
the very high cost of the power used for mining operations. 
Being familiar with modern developments in long-distance 
electrical transmission, it occurred to him that the condi- 
tions there were exceedingly favourable for the introduction 
of electric power if a suitable water power could be found 
within working distance. He employed a young American, 
whom he found there, to search for a water power, giving 
him a radius of 100 miles from Guanajuato to work in. 
The water power which has since been developed was found 
and an option obtained on it during the following year. 
In the meantime Mr. Henry Hine, under whose manage- 
ment the Stanley Electric Manufacturing Company had 
been built up, and who had resigned his position in that 
company when the ownership of it changed hands, had 
joined Mr. Curtis in Colorado, and the two had taken 
up the installation of power transmission plants together. 
After making a preliminary examination, they presented 
the matter to prominent capitalists at New York and 
Boston, who quickly subscribed the necessary capital, 
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p construction. Special arrangements are made 
or regulating and measuring the water, and for collecting 
and disposing of the detritus carried by the water during 
the rainy season. The pressure pipe is large, conducting 
the water at a low velocity. It has no horizontal bends, 
and only а few vertical bends, all made with long radii. 
It is bedded in masonry at each end and is laid in a deep 
trench and completely covered. It terminates at the bottom 
in branches leading directly to the waterwheel nozzles. 
The nozzles are the largest yet used. The hydro-electric 
generating units have two 1,125-h.p. waterwheels mounted 
directly on the ends of the generator shaft and overhanging 
the two bearings. Energy is transmitted at 60 kilovolts a 
distance of 101 miles, over 19-strand hard-drawn copper 
cables, carried on specially designed porcelain insulators 
larger than any heretofore used. It is the first long-span 
ateel-tower transmission line. 

The inception and development of this enterprise are 
interesting. Some three or four years ago Mr. Leonard 
E. Curtis, who had been for a Jong time counsel in patent 
matters for the Westinghouse Electric and Manufacturing 


* Abstract of a paper read by Robert McF. Doble before the eighth 
annual convention of the Pacific Coast Electric Transmission Asaocia- 
tion, Monterey, Oal. Reprinted in the Journal of Electricity, Power, 
and Gas, San Francisco, 


subject to an engineering examination. This examination 
was made by Mr. Robert McF. Doble, of San Francisco, 
Mr. Н. Н. Filley, of Kansas City, and Mr. Charles Т. Main, 
of Boston. Their report was favourable, and the company 
was organised and proceeded with the construction work. 
Mr. Filley was employed as chief engineer of the company, 
Mr. Doble as consulting engineer, and Mr. Norman Rowe, 
formerly with the Westinghouse Company, was put in 
charge of the construction work at Guanajuato, and now 
has charge of the plant as general superintendent. 

The watershed which supplies the Duero River has never 
been thoroughly explored. Its area is estimated at 
400 square miles; it extends to the Continental Divide, 
and includes high timbered mountains and land-locked 
lakes. This portion of the State of Michoacan is а 
series of fertile valleys, lying one above the other, very 
like a series of vast terraces. The elevation is from 
5,000 to more than 12,000ft. above sea-level. About 
10 miles to the south of the Zamora Valley, and about 
400ft. higher in elevation, lies the broad, beautiful, and 
fertile valley of Tangancicuaro, beyond which, to the 
south, at a greater elevation lies the valley of Los 
Once Pueblos (The E'even Villages) The Tangancicuaro 
Valley is nearly surrounded by mountains, which toward 
the south are timbered and reach an altitude of from 
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10,000ft. to 12,000ft. Lake Patzcuaro, a large and deep 
lake with no known outlet, is located high up in this 
mountain range. The entire area is of volcanic origin. 
The rain-waters falling upon the high mountain lands 

netrate the crevices in the basalt, slowly percolate to 
ower impervious strata, and then issue from the springs 
which abound in the valleys mentioned. The catchment 
area is so extensive, and the distance which the water 
probably traverses so great, that the subterranean reservoirs 
yield an exceedingly uniform volume through the numerous 
springs, which, during the dry season, furnish the entire 
volume of the Duero River. Such geological formation 
and source of supply for a river of considerable and of 
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Fic 2.—The Head Works from the Fic. 3.—The Rating 
Flume. 


down-stream side. 


uniform discharge is not without a parallel, though some- 
what uncommon. Similar cases may be found in the lava 
districts of Northern California. The Duero River is formed 
by the confluence of the Camecuaro and Chilchota Rivers, 
which unite at the northerly edge of the Tangancicuaro 
Valley just above where a low ridge of basalt crosses 
between the neighbouring mountains. Through a break in 
this formation the river commences its rapid descent into 
the Zamora Valley, about 400ft. below. The Chilchota 
branch, with its many tributaries, extends in several direc- 
tions throughout the Tangancicuaro Valley and to the 
similar valleys terraced above it, notably Los Once Pueblos, 
where are located the Chilchota Springs. It has a very 


extensive watershed, reaching to the high timbered 
mountains, and from it extensive irrigation is practised. 
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Fia. 4.— Inside the Masonry Aqueduct. 


Hence during the rainy season it becomes a rushing torrent, 
and during the dry season the demands made upon it 
greatly diminish its volume. Its bauks are closely lined 
with the sabino, or ahuehuete, trees, and from an eminence 
its course can be plainly traced through broad wheatfields. 

The Camecuaro branch is only about a mile in length, 
with practically no catchment area. It is supplied by a 
large group of springs, the water issuing from the lava 
formation on the northerly side of a low hill. These 
potare que springs are surrounded by a fine grove of very 
arge sabino trees, which also closely line the banks, and 
confine the stream within its meandering channel until it 
unites with the Chilchota. The Camecuaro branch has 
very little fall from its source to the Chilchota, and it is 


plainly evident that its volume is remarkably uniform 


throughout the year. No water is taken from it for irriga- 
tion, but at times it receives a small addition to its volume 
as а result of the excessive irrigation of the wheatfields 
lying above it with water brought through a ditch from 
another spring. A number of careful current meter 
measurements were made, and compared with figures 
collected from every possible source, to determine the 
minimum discharge of the Duero River. These data led to 
the conclusion that there would never be less than a sufficient 
quantity of water available to warrant the construction 
of a generating plant of 8,000 e.h.p. capacity. The 
possibility of increasing the low-water flow by means of 
storage reservoirs located in the high mountains has not 
yet been fully investigated. Between the point where the 
water is taken from the Duero River—namely, at the con- 
fluence of the Camecuaro and Chilchota branches—to the 
point where it is returned to the river—namely, at the 
Chaparacho Dam—there are three dams in the river for 
the purpose of diverting portions of its waters into irriga- 
tion canals for the ranches of La Rojena, La Planta, and 
Tamandaro. 


FIG. 5.—Looking out through the mouth of the great Oval Taper Section 
during thc construction of the Penstock. ; 


The masonry diverting dam is built of volcanic rock, the 
interior being laid up with lime mortar, and the exterior 
with Portland cement. It is a curved structure, with a 
radius of 88 19m, the length of the crest being 80m. Its 
elevation is 1,662:40m. above sea-level. It is computed as 
a gravity dam for a maximum depth of 1:60m. of water 
over the crest. A heavy steel fender, securely braced 
against the masonry, protects the entrance to the canal 
from the drift brought down by the freshets during the 
rainy season. Water is admitted to the canal through 
four head gates (see Fig. 2), each with an opening 
125 by 200m at a maximum velocity of about 
080m. per second. These head gates run in an angle- 
iron frame set in the concrete. They are made 
of wood heavily ironed, and are operated through a 
worm gear which runs on the threaded gate stem like a 
nut This worm gear nut is held stationary between ball 
bearings. The worm which turns it is provided with 
bronze thrust collars, and is mounted on a spindle having 
a removable hand crank at one end. The canal is 
6,650m. long, is of trapezoidal section, 4m. wide on 
the bottom and 210m. deep. The side slopes are 
1:1 in soft earth, 05:1 in hard rock, and 02 ; 1 where 
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the canal is lined with cement. Its slope is unifom 
1: 2,500. Its carrying capacity is 283 cubic feet per 
second at a velocity of between 2ft. and 3ft. per second. 
To provide for accurately measuring the volume of 
water allowed under the concession, a “rating flume” was 
constructed near the head works. It is about 100ft. of 
straight canal, lined with Portland cement held in place 
by sheets of expanded metal. The top of the wall on the 
side towards the river is finished with an adjustable metal 
weir (Fig. 3), which is set so as to act as a spillway when 
more than the proper volume of water is flowing. A short 
distance down stream the canal is widened and deepened, 
causing a reduction in the velocity of the flowing water to 
about one-third of the normal, so that any sand may settle 
to the bottom. This settling basin is provided with six 
valves opening from its bottom into a culvert which leads 
out from under the canal to the river. These valves are of 
new and interesting design, consisting of a circular cast-iron 
opening 18in. in diameter, closed by means of a conical 
cast-iron bell, drawn point up into the opening from below, 
and held there by means of a threaded stem and nut, 
which rests upon two channel beams spanning the canal. 
By turning the nut the cast-iron bell may be lowered to 


maximum water-level is maintained in the forebay ; if there 
is a surplus of water, it overflows from the forebay into the 
reservoir over a suitable weir. Whenever the require- 
ments of the waterwheels are in excess of the quantity of 
water flowing in the canal, the water-level in the forebay 
is lowered, relieving the pressure on the outside of the 
automatic gates, which then open and let the reservoir 
discharge to make up the deficiency. At the entrance to 
the forebay the water passes over а measuring weir. On 
passing from the forebay to the penstock the water flows 
through а screen which removes all ware! débris. The 
massive masonry penstock is strengthened by iron hoops 
embedded in its walls, and is interesting because of its 
excellent hydraulic lines. The water, after passing through 
the screens and through four gates similar to those at the 
head works, enters two ellipsoidal masonry basins, which 
gradually diminish in diameter toward the bottom, 
merging into the great oval taper sections, which are the 
odi of the pipe lines (Fig. 5). The design causes а 
gradual acceleration in the velocity of the water, and also 
prevents the formation of the whirling vortex which 
would draw air into the pressure pipes. The pipe line is 
5,500. long, with no lateral bends.’ It varies in diameter 
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FIG. 6.— Plan of Generating Station. 


open the valve and wash out the sand which has collected at 
the bottom. Immediately below the settling basin there 
is an adjustable submerged weir. By means of the head 

tes and by the adjustable lip at the rating flume, in con- 
junction with the ш weir, һе quantity of water 
flowing in the canal may be closely regulated. From this 
point the canal meanders along the southerly side of the 
cry ge ; under a substantial masonry arch road bridge, 33ft. 
wide and 16ft. span; over а massive masonry aqueduct 
(Fig. 4) to a spillway, and thence to a second sand-trap, 
near the forebay. The spillway and second sand-trap are 
located so as to make use of the Barranca de la Rojena as a 
waste waterway leading to the Duero River. 

A small storage reservoir is constructed alongsids the 
canal at the forebay, by means of which a sufficient reserve 
of water is maintained to admit of cleaning the canal when 
required, and also to carry a very considerable peak load in 
excess of the normal capacity of the canal. A simple 
arrangement is provided for allowing the surplus water to 
flow into the reservoir from the canal during the hours of 
light load, and during that time to maintain the maximum 
head or pressure on the pipe line, regardless of the elevation 
of the water in the reservoir. Four suitable automatic gates, 
like flap-valves, are placed in the reservoir, near its bottom, 
opening outwards into the forebay. So long as the supply 
of water in the canal is equal to or in excess of the discharge 
through the waterwheel nozzles in the power-house, the 


and thickness, as shown in the following table, and was 
designed with a safety factor of 5. 


Inside diameter Thickness of Арск 

of pipe. plate. ength. 
59 i...... inn = 1. 100ft. 
ODID: — cce tere АНУ inn anaieoi - 1,000ft. 
Nr rar CN — 100ft. 
DI. жаака аад ДИИ alls. Tc А 5501. 
OND: ĩ ² ˙ m T In - 350ft. 
Sinn 8 Win анан эш 200ft. 
nr.... УЕ Z.... - 200ft. 

joi t . 6,000ft. 


The decrease in the diameter of the pipe sections causes an 
acceleration in the flow of the water as it descends. This 
also made possible the nesting of sections for shipment. 
The pipe was made up from steel plates, in sections: 274ft. 
long, and weighing from 7,0001b. to 10,0001b. each. The steel 
plates were carefully selected and tested, the metal being 
required to have the following characteristics: tensile 
strength, 52,00010. to 62,000lb. per square inch; elastic 
limit, not less than one-half the tensile strength; elonga- 
tion, 25 per cent.; 180deg. cold quench bend flat on itself 
without fracture on the outside of the bent portion. 

There are 480 separate plates in the pipe, each rolled 
tapering, the small end of one fitting inside the large end 
of the one next below it. All seams were lapped, and the 
longitudinal seams were designed so as to have at least 
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70 per cent. of the strength of the plate. These longi- 
tudinal seams were placed so that еу аге оп ор оѓ А 
pipe and alternately opposite, with the caulking edges 
up. The longitudinal seams are double riveted, the 

seams single riveted. All the shop riveting 
was done by a large hydraulic riveter. The field rivet- 
ing was done by hand by a gang of expert boiler- 
makers sent to Mexico for that purpose. Two 
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and is provided with drains into the tail race. There are 
two 10-ton hand-operated cranes, which run the entire 
length of the building over both generator and transformer 
rooms. The erection of these cranes was an unusually 
simple matter. They were rolled into place from the 
surface of the ground, and subsequently constituted the 
basis of а movable platform, upon which the roof trusses were 
carried to place. The cast-iron branch pipes convey the 
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riveters, a helper, and а man at the forge to heat the 
rivets could finish one circular seam a day. When 
riveted the pipe was caulked and an extra coat of 
rvative paint was applied. Each section of the pipe 
on top near its lower end a hole, through which the 


hot rivets were passed from the forge to the man inside. | buried in concrete. 


The hole was appa and a plug screwed in after the joint 
was riveted. h section was plainly marked at the 
factory with letters indicating its position in the pipe line. 
The common practice of laying pipes of this character 
on top of the ground and supporting them on piers was 
not followed. A deep trench was dug, the bottom of which 
was graded on long tangents and with slight vertical angles. 
The pipe was laid in this trench beginning with the section 
nearest the power-house, and riveting on section after 
section, working up hill. Bell-holes were dug in the bottom 
of the trench so that the riveters might have room to swing 
their hammers. The back filling of the trench was done 
with great care, the earth being dampened and thoroughly 
tamped under and around the pipe. During the early 
morning hours, while the pipe was cool and at its minimum 
length, the top covering was completed. On Aug. 24, 
1903, the pipe was Мере апа во well had the work been 
done that not a single leak was found, although there are 
over 70,000 rivets. The pressure pipe terminates at the 
bottom of the hill in branching cast-iron pipes leading 
through the south wall of the power-house to the nozzles, 
as shown on the plan (Fig, 6). 

The power-house (Fig. 7) has masonry walls, built of 
native volcanic rock. The roof is of galvanised iron 
supported by steel roof trusses, and lined with an anti- 
condensation lining. As shown in the illustration (Fig. 7), 
it is built in an excavation extending to a considerable 
depth below the natural surface of the ground. This was 
done for economical reasons. The pipe line profile is quite 
flat at the lower end, where the pipe line is the thickest and 
most expensive, and it was concluded that it would be 
cheaper to excavate a longer length of tail race and to dig 
deeper for the power-house than to extend the pipe line, 
as each additional foot on the 57in. pipes Fin. thick 
would cost a considerable amount. The inside dimensions 
of the power-house are: length, 200ft.; width, 52ft. The 
floor is of cement. А low wall separates a length of 40ft. 
at the easterly end of the building, where the transformers 
are placed, which portion is 2ft. lower than the main room, 


water to heavy 30in. gate valves equipped with by-passes. 
The nozzles are attached to the gate valves, as shown 
in the accompanying plan (Fig. 6). These pipes are made 
of close-grained grey cast iron, and have lip and recess 
bolted flange joints with lead gaskets and are entirely 
Ав shown in the plan, the nozzles are 
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FIG. 8. —A Water-wheel from underneath, showing Air Inlet. 

eurved in form, making а 45deg. bend, so as to bring the 
axis of the jet at right angles to the waterwheel shaft. 
Each nozzle is provided with & removable tip, of cold 
blast charcoal iron, held in place by means of 14 £in. 
Tobin bronze studs with steel nuts. The nozzle is of 
the needle regulating type, having a core piece movable 
axially within it by means of which the annular area of 
the orifice is changed. The core piece is a Tobin bronze 
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stem with a phosphor-bronze bulb fitting into the nozzle 
tip. A continuation of the stem through a gland in the 
convex side of the nozzle casting is threaded, and by 
means of a bevel gear nut operated through a hand-wheel 
stand the needle is moved in and out to adjust the quantity 
of water discharged by the nozzle, so that the maximum 
economy in the use of water may be attained. This coa- 
struction produces а solid jet of good form and of high 
efficiency over a wide range of discharge. Each nozzle 
is equipped with a deflecting hood, operated through a 
system of levers by a governor, for regulating the speed 
of the generating unit. The water, emerging from the 
nozzle tips in solid jets more than ift. in diameter at a 
velocity exceeding 14 miles per minute, with a pressure of 
138lb. per square inch, is projected into the buckets of the 
waterwheels (Fig. 8; also cross-section of generating station, 
Fig. 9). Each waterwheel has 15 huge bucketa, more than 
2ft. in width and weighing 254lb. apiece, made of close- 
ies cold-blast charcoal iron. The buckets are accurately 
tted to the rim of the cast-iron wheel centre, and secured 
thereto by means of two fitted steel stud bolts. The 
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on two bearings. The speed is regulated by means of a 
overnor, operated by an oil-pressure system, actuating the 
eflecting hoods already described. The governors and the 

oil-pressure pumps are bolted from the generator shaft, as 

shown in Fig. 10. 

The hydro-electric generating units above described are 
conspicuous by reason of their compactness and simplicity, 
there being only the stationary armature, the electric and 
hydraulic revolving elements mounted on the shaft, and 
two bearings. The 1,250 kw. unit occupies a floor space 
of only about 17ft. by 25ft. Continuous current for 
exciting the alternators is supplied by two 120-kw. 500- 
revolution-per-minute self-contained hydro-electric unite, 
each of sufficient capacity to excite the four generators, so 
that one exciter is a spare. The exciter base is extended 
80 as to receive the waterwheel housing. The waterwheel 
is mounted on the extended end of the shaft overhanging 
the bearing. Water is supplied to the wheel through a 
hand regulating needle nozzle, being conveyed from the 
main branch pipe as shown by the plan (Fig. 6). The 
current is conveyed from the generators to the switchboard, 
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Кто. 9. — Cross-Section of Generating Station. 


entrance edges are sharpened, the hydraulic surfaces are 
ground smooth and painted, and each bucket is brought 
to a standard weight so as to obtain a dynamic balance. 
The cast-iron wheel centres are machine-finished all over, 
bored taper, key-seated, and secured to the projectin 
ends of the generator shafts by means of a feather and 
a large bronze nut. 

The solid carbon steel shaft is 12in. in diameter from the 
waterwhsels through the bearings, being enlarged to 16in. 
diameter in the middle portion. The bearings are 36in. in 
length by 12in. in diameter, of ring-oiling, water-cooled 
type of special design. The generators are revolving-field, 
engine-ty pe, 2,500-volt, three-phase, 60-cycle, 200-revolution- 
per-minute machines, rated at 1,250 kw., but designed for a 
25 per cent. continuous overload. Their characteristics as 
determined by factory test are as follows: full-load 
commercial efficiency, 95:77 per cent.; three-fourths load, 
94:02 per cent. Regulation at full load and 100 per cent. 
power factor is 4 4 per cent.; temperature rise of armature, 
21deg. C. after six hours’ full-load operation. The total 
Pa of the revolving element, consisting of the field, the 
shaft, and the two waterwheels, is about 50,0001b., carried 


and thence to the step-up transformers, through lead-covered, 
rubber-insulated, copper cables laid in shallow covered 
ducts in the cement floor. The current passes from the 
generators through 600-ampere oil-break switches, each 
installed in a separate concrete compartment, to the 
2,500-volt 'bus bars. The field rheostats are supported on 
4in. I beams above the switchboard, and are operated by 
means of chains and eprocket wheels. The bus bars, oil 
switches, and wiring for the instruments are all back of the 
board and out of the way, being located in an alcove on 
the north side of the building, as shown in the plan (Fig. 6). 
The switchboard has seven marble panels, one for each of 
the generators, one for each exciter and one for two step-up 
transformer circuits. From the switchboard the 2,300-volt 
current is conducted to the 1,080-kw. static transformers, 
where the potential is raised to 60,000 volts for trans- 
mission. The transformers are delta connected on the 
low-potential side and Y connected on the high-potential 
side, having taps brought out through the top of the tank 
for line potentials of 40,000, 50,000, and 60,000 volte, the 
neutral being grounded. The efficiencies of the trans- 
formers as determined by factory tests are as follows: full 
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load, 98-295 ' per cent.; three-fourths load, 98-028 per cent. 
The transformers are of the oil-insulated water-cooled 
type; the tanks are 91ít. in height, and occupy a floor 
space of 3ft. by 6ft. 

From the step-up transformers the current is conducted 
to the transmission line, the wires passing out of the 
building through circular openings in the wall to a set of 
60,000-volt disconnecting switches mounted just outside 


of the building and thence to the first tower of the trans- 

mission line as shown in Fig. 7. On the inside wall of the 

building three rows of 60,000-volt lightning arresters are 

vga being connected through switches to the outgoing 
8. 

The 101-mile 60,000-volt transmission line differs mate- 
rially in design from any. line heretofore constructed, 
notably in the use of a hard-drawn copper cable instead 
of the usual solid conductor, metal pins, cross-arms and 


— — : 
FIG. 11.—Making a Joint in the Transmission Cable. 
Twisting. 


towers for supporting the insulators, and unueually long 
spans. From the power generating station near Zamora 
the line passes for about 30 miles over rough mountainous 
lava formation cut by deep ravines. Near Guanajuato 
also there is some rough country, but for about 60 miles 
the line passes over clear rolling country, the most of 
which is under cultivation. The conductors are 19-strand 
hard-drawn copper cables, approximately #in. in diameter, 
equivalent in carrying capacity to a No. 1 B. & S. G. wire, 


and weighing 1,340lb. per mile. This type of conductor 


was finally determined upon, after much study and many 
tests, because of its high conductivity, flexibility, and 
mechanical strength, the wires composing it having а 
tensile strength of over 55,000lb. per square inch. e 
cable was made and shipped in lengths of about two 
miles. The joints were made with special copper tube 
connectors, 12in. long and elliptical in cross-section. 
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FId. 10.— Interior of Power House, looking westerly. 


The two ends to be joined were passed through the 
connector in opposite directions, and three complete 
twists were given by means of special wrenches. 
Figs. 11 and 12 show the making of a joint. No solder- 
ing was done. The cables are placed in grooves on top 
of the insulators, 78in. apart, at the points of an equilateral 
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Fica. 12. — Making a Joint in the Transmission Cable. 
Splice completed. 
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triangle, and are tied in with No. 14 soft copper wire, it being 
considered that the small wire wrapped about several times 
would make an easy tie and not be apt to damage the 
small, hard-drawn strands of the cable. The cable was 
shipped on reels in lengths of about two miles. Where 
the topography and 8 permitted six of the reels were 
delivered from the wagons each four miles. The cables 
then were pulled out over the cross-arms on rollers and 
spliced and tied in. In the mountainous sections the cable 
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had to be cut into shorter lengths. Diagrams showing the | a wooden platform was attached. Weighed masses of pig 
proper sag to be allowed at various temperatures and for | iron were then placed upon this platform and the deflec- 
spans up to 1,520ft. were prepared, жеи оп а maximum | tions of pipe and tower noted. When the load amounted 
strain of 20,0001. per square inch, in the coldest weather | to 900lb. the pipe began to show signe of yielding ; the 
and with the most severe wind. The calculations include | tower, however, was perfectly rigid. hen the load was 
an allowance for the mechanical elasticity of the cable. 1,2541Ь., the deflection of the pipe from a straight line 

The insulators are larger, heavier, and better than any | amounted to about 6in. On removing the load a perma- 
heretofore used, and were required to stand a test potential | nent deflection of about lin. was found. The load was 
of 120,000 volts for five minutes. They are over 12in. in | replaced and increased about 70lb. at a time. With each 
height and 14in. in diameter, and weigh about 15lb. They | increase the pipe took an additional permanent set, and at 
are made of porcelain with a brown glaze and consist of | a load of 1, 560lb, it continued to bend until the load 
four parts, as shown in the cross-section (Fig. 13). The | rested on the floor. The transportation and distribution 
top and the first petticosts were glazed together in the | of the towers was carefully planned and very satisfactorily 
kiln, and the other two joints were made with neat Port- carried out. The necessary quantities of parts were 
land cement. The pins were likewise secured into the | shipped to the several railway stations which had been 
completed insulator. The pins are of cast iron, conical in | selected as centres for the distribution along the line. 
shape, and cored hollow. The pin which carries the top | From the railway stations the towers were hauled in 
insulator has an enlarged base, threaded on thé inside, | wagons to convenient points on the highway and then 
and is screwed on to the end of the 3]jin. extra heavy | were transported piecemeal through the fields on pack 
pipe, which projects from the top of the tower. The | animals to the proper places on the transmission line ; some 


pins which carry the lower insulators have degen Ager 
ases, which are securely clamped between the en 
the 4in. channels which constitute the cross-arm, as 


Fig. 13.—Cross-Section of 60,000-volt Insulator and Pin. 


shown in the sketch of the top of the tower (Fig. 14). 
The insulators were says ae in two parts in barrels, and 
the cementing together of the parts and the cementing 
in of the pins had to be done in the field. After the 
parts were assembled the “field” was covered with the 
packing straw from the barrels in order to protect 
the insulators from the hot sun while the cement was 
hardening. The completed insulators, with the pins in 
place, were then carried out from the construction camps 
to the required location on the line two at a time by 
"man power.” This was found to be the most satis 
factory and economical method, ав human labour is very 
cheap in Mexico. | 
The towers (Fig. 15) are special 40ft. four-post galvanised 
ateel structures weighing about 1, 500lb., made of дїп, by 
біп. by Fin. angles, braced and stayed with smaller angles 
and rods. Each post terminates in an anchor consisting of 
a piece of angle iron 30in. long secured at right angles. 
А 40ft. tower with the 3jin. extra heavy pipe fixed in 
position at the apex was built for testing. This tower 
was bolted in its assembled state to the 50in. wall of a 
five-storey brick building, so that its axis was horizontal 
instead of vertical as normally. A rope sling was attached 
to the pipe 70in. above the apex of the tower, and to this 


of the longest pieces being carried by two burros іп tandem. 


s of| The assembling and erecting of а tower in place required 


of six Moxicans could assemble 


skil and care. А gan 
is was done with the tower lying 


three towers a day. 
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FIG. 14.— Sketch of Top of Tower, showing Cross-Arm and Pipe. 


on the ground. A gang of 12 Mexicans under an 
American foreman could easily erect 12 towers a day. 
The all-metal construction of the supports for the trans- 
mission line was determined upon only after very thorough 
study and analysis and with a full realisation of the fact that 
the insulators must then be of the most reliable and ample 
construction. The quality and suitability of the insulators 
were, therefore, carefully looked after. 

The advantages of long spans, with consequent reduction 
in number of supports and of insulators required, were во 
obvious that it was at once decided to adopt that type 
of construction. After careful study and many calcula- 
tions and estimates the 40ft. towers spaced 12 to the 
mile were determined upon. The towers are spaced 
440ft. apart, 12 per mile, except near Guanajuato, 
where the nature of the ground necessitated the use of 
a few 60ft. towers and spans up to 1,320ft. in length. 
Two No. 9 B B double galvanised iron wires for a telephone 
circuit are fastened on the transmission towers 10ft. below 
the copper power cables. They are tied to regular glass 
insulators placed on 12in. painted oak brackets bolted 
to tower legs. The telephone wires are transposed one 
complete revolution every four towers; the power cables 
are not transposed. . High-resistance instruments are 
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used, and the telephone service is quite satisfactory. 
The climatic conditions for high-voltage transmission 
are usually good, and during the dry season, when the 
water is lowest, and when all the losses should be kept at a 
minimum, the atmospheric conditions are very favourable. 
Once or twice insulators at the OP of the pole have been 
shattered, possibly by lightning. The long line of shining 
galvanised steel towers will catch the eye of the traveller 
as the train nears Palo Verde on the Guadalajara branch 
of the Mexican Central Railroad, or on approaching 
Irapuato on the main line from the north, at which points 
the transmission line crosses the railroad. It is almost 
straight, there being only a few slight horizontal angles. 
The line is divided into four sections of about 25 miles, 
and isin charge of a superintendent whose headquarters 
are at the middle storehouse. At each of the three 
division points there is a first-class storehouse, a set of 
60,000-volt disconnecting switches in the main line, a line 
foreman, and patrol man both mounted. In the middle of 
each section there is a second-class storehouse in the care 
of a mounted patrol man. At Guanajuato the transmission 
line cables enter the sub-station through a set of 60,000- 


volt disconnecting switches, the same as at the generating 
station. The Guanajuato sub-station is а handsome stone 
building with brick trimmings and a flat roof, standing in 
a beautiful grove of trees. e dimensions of the building 
are: length, 113ft.; width, 89ft. There is a central por- 
tion two storeys high, with well-proportioned one-storey 
wings on either side. . One wing contains an office for the 
general manager, а drafting room, an accounting room, and 
а reception room. The other wing is fitted up for a repair 
shop and storeroom. The central portion contains the 
transformers. A 10-ton hand-operated crane runs over the 
shop and transformer room, passing through folding iron 
doors. The electric current enters the building, passes a 
set of lightning arresters with disconnecting switches, like 
those at the generating station, and goes to a bank of eil- 


insulated water-cooled transformers, where the line potential 


is reduced to 15,000 volts. These transformers are rated 
at 970 kw. each. Their efficiencies as determined by factory 
test are as follows: full load, 98:195 per cent.; three- 
fourths load, 97:93 per cent. From the step-down trans- 
formers the cables pass through ducts under the floor to 
the switchboard, thence to the six 15,000-volt three-phase 
distributing circuits, each of which is equipped with 
lightning arresters, and air-break switches with tube fuses. 


The solid copper wires of the distributing circuits are 
carried on 5łin. brown porcelain insulators, supported on 
wooden pins in wooden cross-arms on square yellow 
pine poles, 30ft. to 35ft. in height, 9in. by Qin. at 


the butt, and 7in. by Тїп. at the top. The iron tele- 


phone wires are carried on the same poles, but are 
frequently transposed. The power wires are not trans- 
posed. At the mines and mills where the electric power is 
used, the potential is reduced in three-phase transformers 
from 15,000 volts to 460 volts for motor service. The 
Guanajuato city two-phase, 2,100-volt lighting system is 
supplied through a bank of 150-kw. three-phase to two- 
phase transformers, with a feeder regulator in each phase. 
A branch line leads from the main transmission line to 
Irapuato, the “Strawberry Station” on the Mexican 
Central Railway. The Irapuato sub-station is a brick 
building equipped with 60,000-volt disconnecting switches 
and lightning arresters, and the following oil-insulated, air- 
cooled transformers: four 200-kw. line potential to 15,000 
volts; four 75-kw. 15,000 to 460 volts for motor service ; 
two 40-kw. 15,000 to 2,200 volta for the city lighting 
system. Power is supplied to various small industries 

roughout the city, including three grist mills, a foundry, 
a wagon works, a paint factory, and various pumps used in 
irrigating the strawberry fields. 

o the ingenuity of the American engineers, backed by 
American capital, is due this noteworthy development by 
which the energy of the swift and boisterous Duero River 
has at last been harnessed, and after conversion into elec- 
tricity, has: been transmitted over the 100 miles of 
intervening country to revivify the mining and other 
industries of the picturesque old city of Guanajuato, 
famous for its great mines, which are said to have produced 
during the past 550 years about one-fifth of all the silver 
in the world. Of late years these mines have not been 
worked to any great extent, largely because of the high 
cost of power. There were many interesting as well 
as difficult features connected with the construction work. 
The task of hauling to the construction camp was by 
no means easy, although the distance was not more than 
10 miles. The way lay through the city of Zamora, thence 
to the little town of Jacona, and thence about six miles 
along the State highway to the construction camp at the 
little Indian village of El Platanal, where the power generat- 
ing station is located. American mules were purchased, 
and specially-designed American wagons were provided, 
in order that adequate means should be at hand for carry- 
ing the heavy parts to their places. The roads through 
the country are mostly over black adobe soil of indefinite 
depth, and a few rainy days are sufficient to convert 
such roads into regular quagmires. The haul through 


Zamora and Zacona was by far the worst part, since the 


streets had been improved (1) by a pavement of stones of 
no small diameter, and in spite of the wide tyres the 
wagons would break through the pavement into the under- 
lying mud during the short intervals of time allowed for 
the animals to rest. It is to the credit of the trans- 
portation organisation that all of the hauling was done 
without the loss of or damage to a single piece of 
apparatus. Carrying out a project of this magnitude in 
Mexico is made doubly difficult by the dense ignor- 
ance and absolute carelessness of the labouring class. 
The labourers, or peons, are mostly Indians or half 
breeds, except where they are specially imported. These 
people wear as little clothing as possible, eat and drink 
whatever comes to hand, smoke cigarettes incessantly, are 
always ready to talk or play, and are never ready to work. 
From time immemorable they have carried things on 
their backs, and it becomes necessary for the American to 
adapt himself to their ideas in order to get work done. It 
is exceedingly difficult, if not impossible, to teach them new 
methods of working. The customary method of handling 
dirt is by means of baskets or costals (a small piece of 
burlap) carried on the back. It is reported that when one 
contractor attempted to introduce the use of wheelbarrows 
the peons preferred to carry the barrow, load and all, on 
their backs rather than learn how to wheel it on a runway. 
The wages paid to Ше labouring man vary from 40 cents 
to 60 cents per day, Mexican, if he be unskilled, 75 cents 
to 1:25dol if he be a cabo (gang boss) from 2°50dol. 
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upwards if he be a skilled artisan, and are br gr aa 
greater than he knows what to do with. On Saturda 
night the man whose week's work has brought him 2:40dol. 

e in Mexican silver is so wealthy that he makes a bee-line for 
some place where he can spend his money with the least 
exertion. Saturday night is usually spent in drinking the 
vile intoxicante, which are very cheap, and in gambling, 
and there is rarely a Sunday in a large construction camp 
that is not celebrated by some shooting or stabbing affray. 
Monday has been christened San Lunes (Saint Monday), 
because the men are entirely missing or medio crudo (half 
drunk), and trying to taper off. In addition to Sundays 
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year, and in October, 1908, the plant was put into regular 
operation. This undoubtedly establishes a record in Mexico 
for rapid and efficient execution of construction work of a 
technical character and of considerable magnitude, especially 
in view of the fact that the work was completed within the 
estimates of cost. 


SHOREDITCH ELECTRICAL EXHIBITION. 


If the number of visitors to this exhibition, the opening 
of which we chronicled last week, be any index to its 
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Shoreditch Rlectrical Exhibition. 


and Mondays, there are in each month a few church 
holidays upon which no good Mexican works. The men 
bring their wives and families into the camp and set up 
housekeeping in a one-roomed shack, easily constructed in 
half a day, of boulders, and thatched with weeds. Packing 
boxes were good enough for some, and one family squatted 


success, then assuredly the efforts of the promoters will be 
well repaid. When our representative paid another visit 
to the exhibition on Wednesday he found it thronged, and 
the borough electrical engineer, Mr. C. Newton Russell, 
informed us that the sightseers up to that day totalled 
something over 14,000. More gratifying still, we under 


Shoreditch Electrical Exhibition, 


in a short spare length of steel pipe 69in. in diameter. 
Nature is kind to these people, furnishing warmth and 
food, such as it is. The only incentives to work are 
euriosity and a desire to obtain the means with which to 
get drink and to gamble. 

The short time in which this project was executed is 
most remarkable, and is characteristic of the management. 
The preliminary examination was made in March and 
April, 1902, construction was begun in the fall of the same 


stand that the exhibitors’ order-books have been in frequent 
requisition, and that there have been numerous enquiries. 
Through the enterprise of one of the committee, a series of 
picture postcards with excellent views of the exhibition 
has been produced. These postcards, specimens of which 
we reproduce, are on sale at the exhibition, and are in great 
E 
ur attention was specially directed to the plani 

machine exhibited by Messrs. J. Sagar and Co., of Halifax, 
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and Watling-street, E.C. This machine, with two others 
they are exhibiting, was driven by a 64-h.p. motor, and it 

forms a variety of planing operations with the greatest 

lity. A good deal of interest attaches to this exhibit, 
as woodwork is one of the chief industries of the neighbour- 
hood. Now that those engaged in the trade have had an 
opportunity of seeing the efficiency and economy of electric 
motors, from the smallest size upwards, it may reasonably 
be expected that.there will be a substantial increase in the 
demand. The appliances of Mesars. Joseph Richmond and 
Co. for manufacturing articles of stationery attracted a good 
deal of attention. After the gum has been applied to the 


An illustration of the firm’s combined motor and reducing 
gear appeared in last week’s issue. The reducing can 
be used with the motors of any maker. It is in all 
standard ratios from 5 to 1 to 20 to 1. The anie coupled 
to the armature spindle of the motor; it has a ce double 
drive; and the gearing, which runs in an oil bath, is 
covered in so as to protect it against dirt and dust. The 
results of tests given in Messrs. Humpage and Co.'s 
catalogue testify to ite high efficiency. ' | 

Messrs, Marryat and Place had crowds watching their 
electric furnace, in which steel was being melted. The 
following night platinum was to be subjected to the 
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Shoreditch Electrical Exhibition. 


paper by the Pellatt machine, layers of the paper are 
operated upon by the “Reay” folding macbine, with the 
result that, operating at a moderate speed, 2,500 envelopes 
are turned out per hour. 

The Electromotor and Dynamo Company include in 
their extensive exhibit the Grisson E. D. C.“ speed- 


>x TU 
Aa 
РЈ 


9 
=: 
^ jd Ы. АТ 
ао, > 
, * z 
д РЕ 
Рр 


NY mE - 


жү, = 
y! L 
4 


AA 


furnace, which develops a temperature of 3,700deg. C. 
The General Electric Company’s stall, on which demon- 
strations are given of the manufacture of the Robertson 
lamp, was likewise surrounded, this attraction being in 
great favour with the onlookers. The other prominent 
features were recorded in last week’s issue. 
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Shoreditch Electrical Exhibition. 


reducing gear. This ingenious device occupies pr: space, 
of 95 to 


runs silently, and has a mechanical efficienc 


96 per cent. We had a further тигиш of witnessing 
the admirable qualities of Messrs. Humpage, Jacques, and 
Pedersen’s electric hoist. This apparatus is under complete 


control, being self-sustaining on the brake. 
driven b i disce 


gears. 


The hoist is 
urrent motor coupled direct to the high- 
speed side of one of the firm's special enclosed spur reducing 


The promoters are certainly to be congratulated upon 
the extensive patronage which is attending their efforts. 
Those who have not been to the exhibition should lose no 
time, as it closes to-morrow. 


__————=—— 
Portsmouth.—A proposal is on foot to carry the arc light system 


into all roads in the borough where there sre tramway lines, The 
matter is under consideration by the Corporation. 
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NOTES ON MOTOR-STARTING SWITCHES. 
[ CONTRIBUTED. | 
( Continued from page 551.) 


In addition to the above requirements, which apply 
equally to every starting switch no matter for what 
purpose it is required, there are also special necessities in 
many starting switches which are called for owing to the 
special purpose for which the motors they control are used. 
The switches so far considered have been for direct-current, 
shunt-wound motors, leaving out of the question alternating- 
current motor switches. ere are other types which must 
recelve consideration. These include the starting switches 
for series-wound and compound-wound motors, and also the 
switches required for reversible motors. This latter type 
of switch is usually employed for lift work, and while in 
the majority of cases the lift is controlled only at the cage, 
there are many instances where it is necessary, or at any 
rate desirable, to control the motor from one or more 
points at a distance. When the pointe of control are 
manifold, it is essential that while each shall be independent 
of the others, yet it shall be impossible for the operator at 
one point to supply current for 3 downward direction of 
the cage at the same time tbat an operator at another point 
is supplying current for an upward journey. All this 
means special contrivances in the switch. In dealing with 
hoist switches, it may be remarked that for dinner lifts it 
ig usual to рө the controlling apparatus so that the 
lift will travel only to the intended floor. Various other 
starting switches are reguired for special purposes. At 
times it is necessary that the motor shall be started auto- 
matically when the water-level in а tank attains a certain 
height, and soon. Whatever the special purpose, or what- 
ever the apecial type required of starting switch, the 
requirements already laid down hold good, and the switch 
should conform to these ; the special arrangements must be 
considered as additionals, and not as equivalents for some of 
the specified requirements. | 

The conditions specified as necessary are not difficult of 
attainment, and if the customer will pay the price for a 
well-designed switch, he can be supplied with one that will 
be a sound electrical and mechanical engineering piece of 
work, and which will last for years without giving any 
trouble provided it receives anything like fair treatment. 
The unfortunate part is that, as a general rule, the 
customer is not prepared to pay the price of high-grade 
switch, but requires something cheaper and at the same 
time reliable. This being the case, some of the spécified 
conditions must be deleted and others modified, and the 
question then becomes which of the conditions shall be 
abandoned. 

The type of starting switch which is most commonly 
met with in practice is derigned so as to be simple in con- 
struction, and usually has a movable lever operated by a 
coiled spring so arranged as to bring the lever back to the 
zero position if the retaining force is withdrawn; the 
switch is usually fitted with a no-load release. This is 
made in the shape of a small electromagnet energised by 
the shunt current, a small soft-iron armature being fitted 
to the lever of the switch, so that when this latter is 
pressed right home the soft iron closes the magnetic path 
across the poles of the no-volt bobbin. The lever is thus 
magnetically held in position ; should the current be inter- 
rupted, the bobbin loses its magnetism and the lever flies 
back and so opens the switch. In addition, the switch may 
or may not be fitted with an overload preventer. The 
contact lever may either be operated by hand, in which 
case the speed at which the motor is started is left entirely 
to the discretion of the operator, or the lever may be moved 
by means of a screw and worm wheel. In this case, when 
either tbe no-volt release or the overload preventer comes 
into operation, a bar drops во as to prevent the current 
being switched on again until the lever has been screwed 
back to its off position. This type of switch appears to 
answer all the necessary conditions, provided it is well 
made and is of ample size to deal with the maximum current 
taken by the motor, and also provided that the shunt is so 
eoupled up that а path for the induced current is afforded. 
The switch, however, is far from being a perfect piece of 


mechanism, and possesses several faults. In the first place, 
it is not advisable to leave the speed of starting in the hands 
of the operator, and the device of adding a wormwheel, while 
it cures part of the evil, is not altogether satisfactory. We 
have seen that the break from contact to contact should be as 
quick as possible, while the lever should rest on each contact 
sufficiently long to enable the motor to attain the speed 
corresponding to the current supplied at each contact. This 
condition is not attained, and instead of the time of starting 
being occupied only while the lever is on the contacts, it is 
0, distributed over the whole operation of break 
between contact and contact and of resting on the contacts, 
so that burning must inevitably occur. | 

Another point of great moment is that the price of the 
switch has to be cut to compete against other makes, and 
consequently due attention is not paid to the resistance 
coils. These are usually mounted behind the slate on which 
the switch proper is mounted, and then enclosed in a venti- 
lated iron cover. Too often the coils simply consist of iron 
wire woumd on a removable mandril, which is withdrawn 
after the coils are wound, and there is nothing to prevent 
sagging taking place. The iron should be, and often is, 
galvanised, but in time it rusts, and then the switch gives 
infinite trouble, the only cure being to rewind the coils 
entirely. At times an advance is made on this method, 
and the coils are wound on fibre or paper mandrils. This 
is only a temporary improvement, for the mandrils or cores 
prevent the free radiation of heat, and are soon affected by 
the atmospheric conditions, and commence to buckle. Then 
the effect of sagging is greatly aggravated, and the coils 
must be rewound. 

The effect of starting the motor too rapidly is to cause a 
big rush of current through the armature. Now, while in 


‘theory we know that Ohm's law holds universally in every 


case, there are modifications which occur in practice and 
which can be usefully employed. If there are two paths 
open to the flow of a current of electricity, theory will 
atate that the current will divide itself between the two 
paths inversely in proportion to the resistance of each. 
Practice shows that if the resistance of the two paths 
varies greatly, all the current will flow through the path of 
low resistance and none through the path of high resist- 
ance. This is shown in the case of a shunt-wound gene- 
rator, which will refuse to excite on closed circuit if the 
resistance of the outer circuit is very low. It is also shown 
in the action of the overload preventer of many starting 
switches, which simply short-circuits the release coil, thus 
offering a path of such negligible resistance that no current 
will flow through the higher resistance of the bobbin. The 
same effect has been used in the design of one type of 
starting switch. The switch is fitted with two handles, so 
arranged that it is impossible to move the second switch, 
which actually controls the supply of current to the motor, 
until the second switch has been first moved to its far 
position. This auxiliary handle is held in its on posi- 
tion by means of a small subsidiary coil, similar to 
the release coil of the ordinary starting switch, and io 
parallel with the main supply. If, now, the main lever 
be gradually moved from step to step the motor will start, 
but if moved suddenly, so that at any time there is a large 
rush of current, the small coil will become demagnetised, 
and the auxiliary handle will fly back, and the whole 
operation must be started again. In а similar manner, 
other makers have devised various ratchet forms of attach- 
ments for operating the starting lever. This device is a 
distinct advance on the differential arrangement just 
described, for while in the former the time of starting is 
uniform over the whole range, in the ratchet type of switch 
a most important condition is fulfilled, and the lever rests 
for an appreciable time on each contact, and the break 
between contact and contact can be made very rapid. The 
worst feature about these ratchet type switches generally 
is that the parts being complicated some of them have to 
be put at the back of the slate, and there is no easy method 
of getting at them in case repairs are necessary. Some 
makers put the ratchet gear at the back, and some the 
demat or contact part. It is questionable if either 
arrangement possesses any merit over the other. It is 
essential that the contacts should be examined from time 
to time, in order that any effects of burning may be made 
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good, while at the same time the ratchet gear is liable to 
get out of order, and should therefore be continually 
inspected. Notwithstanding this drawback of hiding part 
of the gear, the switch posseses undoubted merita, and if well 
made should be capable of fulfilling its functions satis- 


factorily. | 


In all these switches there is a great necessity to see that 
the resistance coils are well wound, and, therefore, as it is 
desirable to prevent any tendency to buckling, the adoption 


of а type of switch in which the coils are surrounded with 
sand is not to be condemned. In this case, however, the 
sand should be removed, and the coils thoroughly inspected 
before the switch is mounted, for while the sand will serve 
а useful purpose it will also hide any defects which should 
be sought for before the apparatus is put to actual work. 
The writer fully admite the usefulness of sand, but at the 
same time, if porcelain mandrils are employed, good resist- 
ance wire ured, and the whole properly mounted, there is 
no necessity for any substance such as sand, and the appa- 
ratus is easier of proper inspection, and any fault which 
may develop can be seen and put right without any trouble. 

In the cheaper form of switches the contact pieces are 
generally made permanent. This is a great mistake, and it 
would be well worth the additional money to have them 
made renewable. Care should also be taken to see that 
the pressure of the lever on the contacts can be adjusted if 
necessary. Above all, attention must be directed to seeing 
that the switch is fully equal to ite work, and if a 5-h.p. 
switch, for instance, is ordered it should be distinctly under- 
stood that 5 e.h.p. is not meant, but 5 bhp. In none of 
these switches is much attention paid to arranging the 
.amount of resistance between the various steps, and, there- 
fore, if the motor to be controlled is of any size, with the 
order for the switch should be given information ав to 
whether the machine will customarily start up light or 
under load. 

With the higher priced startera the control is usually by 
means of electrical solenoids. This is a great advance on 
either the magnetic control of the differential type switch we 
have already described, or on the ratchet device. One of the 
great benefits that is to be attained is that with solenoidal 
control only a small shunted current need pass through the 
actual contacts of the switch, while at the same time a more 
flexible and perfect piece of apparatus generally is the 
result. The solenoidal type is of rather restricted use, but 
lends itself to an infinite arrangement of the parte, and it 
will be advisable in this regard to study the construction of 
switches actually on the market. 

In the majority of instances the solenoid switch is 
arranged so that the current first of all passes through a 
main solenoid-controlled switch, which when closed causes 
the contact lever to move from step to step; the current 
' that passes through the lever may be the main current or a 
shunted current only. In the former case the switch then 
acts in the usual manner, but if а shunted current only 
flows through the contacts, the amount of resistance in 
circuit with the main path is cut out by subsidiary 
solenoidal switches. The principle is well illustrated in 
the switch shown in Fig. 3, which may be considered as a 
forerunner of the solenoid switch. The figure shows a slate 
slab, on which are mounted a number of knife-type switches 
in а line, also а small no-volt release сой in the upper left- 
hand corner, and below it a maximum release or overload 
preventer. The principle on which the switch is designed 
is the familiar one we have already dealt with—that if the 
current has a choice of two paths which have great differ- 
ence of resistance between them, the majority of the current 
will flow through the path of low resistance. The armature 
external resistance is connected up with the various switches, 
so that when the first switch is closed all the resistance is 
in series with the armature circuit ; when the second switch 
is closed, a certain part of the resistance is cut out, as this 
switch opens a path through the resistance at a point nearer 
to the armature. The current may all flow through the 
second switch, or part may flow through the path of higher 
resistance offered by the first switch—this is immaterial. 
The third switch cuts out more resistance, and so on, until 
when the last switch is closed the armature circuit is 
directly connected across the mains, and all the resistance 
is cut out, 
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This switch is not automatic in its action, and differs 
therein from the solenoid type of switches ; apart from this 
it possesses some very good features. In the first place, | 
slow motion is attained, as it is impossible for any operator 
to close the switches instantaneously, and it is equally 
impossible to close the switch in the wrong order. is i8 
prevented by a special interlocking arrangement, and the 
switch is also arranged so that should the automatic 
no-volt release or overload preventer come into aetion, all 
the switches automatically open. The second good point 
is that the break from switch to switch—the equivalent of 
from contact to contact in the ordinary type of starting 
switches—is a quick break, and a specially good point is 
that the break occurs on parts specially adapted for it—viz., 
between the blades and the contact pieces of the switches— 
and there is nothing like the same tendency for the аго to 
be maintained, or for burning to take place, as there is 
with the ordinary flat surface contacts of a step switch. It 
will also be noted that the requirement that the time spent 
in operating the switch should be chiefly used while the 
lever makes contact with the various steps and not during 
the different breaks is fulfilled, and that there is ample time 
for the armature to attain the speed corresponding to the 
value of the current supplied while the operator is releasing 


Fig, 3. 


his hold on one handle and taking hold of the next in 


operating this switch. 


(To be continued. ) 
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FORTHCOMING EVENTS. 


— ——— 


FRIDAY, Ост. 21. 


Engineers.—At 8 p.m., ‘‘ A Scientific 
Investigation into the Possibilities of Gas Turbines,” by Mr. 
R. M. Neilson. 

North-East Coast Institution of Engineers and Shipbuilders, — 
At Newcastle, general meeting. 

SATURDAY, Ост. 22. 

Institution of Electrical Engineers. — Manchester Students’ 
Section: visit to British Westinghouse Company's works. 
Assemble at Trafford Park at 2.15 p.m. 

Fripay, Ост. 28. 

Physical Society.—At 4.15 p.m., council meeting. At 5 p. m., An 
Interference Apparatus for the Oalibration of Extensometers,” by 
Mr. John Morrow and Mr. Е, L. Watkin ; 4 Sensitive Hygro- 
meter," by Dr. W. M. Thornton; and Note on a Property of 
Lenses," by Dr. G. E. Allan. 

Institution of Electrical Engineers (Glasgow Section).—At 7 
p.m., annual dinner, at the Grosvenor Restaurant. 

Saturpay, Ост. 29. 

Junior Institution of Engineers.—At 3 p. m., visit to the National 
Physical Laboratory, Bushy House, Teddington. 

Glasgow Technical, College.—At 7.50 p.m., '" The Law of Work. 

— men's Compensation," by Mr. W. B. Anderson, 
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OBSOLESCENCE. 


We do not know who imported the terms obsolete, 
obsolescent, obsolescence into financial discussions upon 
electrical undertakings, but whoever he was, either his 
imagination was defective or the immediate object served 
his purpose. Usually the usage comes to the effect—of 


course, from an opponent—-that a municipal authority is not 


running ite concern in the proper manner—not making 
sufficient allowance for depreciation. If you mildly suggest 
that the sinking fund is really a depreciation fund, you gain 
no credence, and at the next speech or in the next 
article the formula is repeated—insufficient allowance. 
It must have been a grand acquisition to the opposition 
when someone brought out the idea of obsolescence, and it 
has done duty ever since. The poor, much-abused authority 
is condemned upon every possible and impossible count. 
The good old English custom of looking upon a man as 
innocent till he is proved guilty has gone by the board. 
We now assume guilt, and will not admit innocence. The 
authorities take up duties which we think ought to be 
rigidly outside their sphere of operations. Having under- 
taken these duties at the behest of the majority, it is not 
within the sphere of our operations to assume ignorance 
or incompetence to organise and carry them out success- 
fully. It is not within our sphere to interpret their 
actions in а different manner to the interpretation put 
upon the actions of a company. We ask then, When, 
where, and in what manner obsolescence has in days gone 
by been accepted in the working of companies? We are 
rather given to archeological studies, but the term is new 
to us so far as it applies to company working. We never 
heard of a factory or railway company being expected not 
only to depreciate, to put aside for reserve, eto, but also for 
obsolescence, and it seems to us that to do во would partake 
of foolishness. The London and North-Western Railway 
did not scrap their old engines when Webb’s compound 
was introduced. The improvement of a type of machine 
has never been taken to indicate that all users of 
the unimproved machine must scrap what they have got 
in order to instal. the new arrival. Farther, if there / 
is anything in this cry of obsolescence, it is ten 
thousand times more important in the organisation of 
competing concerns than in those that are of the nature of 
monopolies. Our conception of the case as concerns 
municipal authorities is this. Their large undertakings 
are generally of the nature of monopolies. Assume for a 
moment such an undertaking as a tramway scheme—where 
there is no horse or competing tram system—assume the 
design for the undertaking to be in competent hands, the 
material and apparatus fully up to date. The income and 
expenditure is estimated upon the use of this material and 
apparatus—ite life, ite effectiveness, its economy, its every- 
thing is taken into account, and we cannot see why 
further you should take into account possible improvements 
that may or may not be introduced during the years to 
come. Those who contribute the income have the benefit 
in the years before the improvement is introduced, and 80 
gain by early enterprise. The loss in efficiency is generally 
small, and only comes into play, and then only compara- 
tively, during the later years of life; the gain, on the 
whole, averages out all right. Assuming materials and 
apparatus to fulfil the expectations they were estimated to 
fulfil, where does obsolescence come in? Simply like this, 
An opponent comes along years after the original installa? 
tion commenced work, says improvements have been 
made; things can now be done more economically and 
on a bigger scale; you are losing so much a year 
by working as you are working, compared with what 
would happen if you worked as we would Бате you 
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work. Unless there is an absolutely new departure, the 
natural obsolescence, old age, out-of-datism is allowed for 
in the first instance, and, therefore, nced not be allowed for 
two or three times over. If the idea of obsolescence be 
pushed to extremes, it forbids all work or all progress, for 
we cannot conceive of machinery or systems not being 
improved. If the authority or company is so old-fashioned 
as not to accept the improvemente made when extending 
the business or making renewals, the authority is to blame; 
but because a man says “I should not do that or use that 
now if I was starting,” is no proof that originally he ought 
to have waited or to have estimated differently to what 
he did. | 


LETTERS FROM AN OLD HAND TO A YOUNG ONE. 


XIL.—ON COMPETITION. 


My DAR Youne 'UN,—I beg to acknowledge receipt 
of your last letter, the contents of which made me взек. 
You were їп а paddy when you wrote! I imagine that if 
you had had the gentleman you refer to within your power, 
you would have torn him up and thrown him away. Fail- 
ing that, you sat down and gave me the biggest treat I 
have had for a month. 

And what's all the rumpus about? Just because “а lout 
who never passed his Seventh Standard, and whose highest 
engineering diploma is an Ordinary South Kensington 
Machine Construction Certificate,” to quote your own 
graphic epitome, has been promoted to the marking-off 
table when you thought you were going to get there, you 
how! as if you had buckled your front wheel and smashed 
three ribs in a cycle spill. The best I can hope for you is 
that you haven't exhibited any traces of this nasty temper 
to the fellow or to any of the other shopmates. Jealous 
words are like boomerangs—the harder you thow them, 
the quicker they come back and hit you. And another 
thing—don’t despise a man because he Las not had the 
same educational opportunities as you have. You can’t 
judge a cigar by the picture on the box; neither can you 
estimate a man by the school he went to. I don't think, 
after the letters I have previously written, you will accuse 
me of underestimating the value of education, but I would 
point out to you that most of our pioneers were indifferently- 
educated men, and that even nowadays from the heads of 
our engineering firms (and not sleeping partners, either) 
can be picked out men who look woebegone when you 
mention calculus, but who know what organisation and 
initiative mean. When they want pure science they hire 
a tame theorist, and supply the gumption themselves. 

Your best mental attitude will be that of comparative 
analysis of your own ability and that of the man who has 
beaten you. Schedule your attainments: (1) theoretical 

undwork, (2) accuracy, (5) energy, (4) stamina, 
5) resource, and so on. Give yourself and the other 
fellow comparative marks; tot them up, and see which 
is the better man on analysis. You may be pluming your- 
self on some out-of-the-way virtue and neglecting the rest. 
You had better cast back, and see if you can recollect any 
time when some action of yours gave your foreman a 
_ strongly unfavourable opinion of some part of your 
character. A foreman may try to be as honest as he can, 
bat his knowledge of the men under him is largely experi- 
mental, and some unfortunate accident may have created 
a bad impression which it will take some time to eradicate. 
If you can spot the mischief, lay yourself out to neutralise 
it. It is no good chucking your tools about, and sayin 
that so long as the foreman has favourites it is no good 
trying. You will have favourites when you become a fore- 
man, unless you have got batter pudding where your brains 
ought to be. The point is to make yourself one of the 
favourites. 

Too many fellows when they are in the shops make the 
same mistake that astronomers used to fall into. Before the 
days of Galileo and Copernicus we on this planet had a very 
inflated notion of our own importance. The sun used to circu- 
late round us, and the stars used to come and play bo-peep 
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with us. When Galileo came along and blared out the 
truth, the principalities and powers that then were got so 
mad that they never let up on Galileo until he had signed 
a document to the effect that he had made a slip of the 
tongue, and was sorry he had ever had the audacity to be 
born. But the truth remained all the same. We aren't so 
big as we thought we were. In the same way, some fellows 
think that their shopmates, their foreman, the works, and 
the engineering firm exist for their benefit, and get wild if 
everything doesn't go as best suits them. If you fall into 
this error, you must at once readjust your mental centre 
of motion. You are not a fixed star. You are only a 
planes; and if you don’t do your work and be civil, you 
will soon be a shooting star. Other fellows must have their 
chance as well as you; and if other fellows—whatever their 
initial position may have been—use their chance better 
than you, don’t grumble when you find them walking on 
your head. 

Again, one man oftentimes gets a pull over another 
because he is more adapted to the particular set of circum- 
stances. A wedge gets on because it has got a sharp nose 
followed by a strong flank. A piece of straight bar steel 
may have more substance than the wedge, but it won't 
push along at а quarter the rate, because its substance isn't 
properly disposed for the work. When you are in com- 
petition (and when are you not!) you must study your 
ciroumstances and adapt yourself to them. You may 
depend on it your employer will soon size you up, and if 
you are the tool for the work he wants done he will push 
you forward. There are two old saws applying to com- 
petition which I recommend to your earnest consideration. 
The first, which I strongly agree with, is One man's meat 
is another man's poison." You are feeling sick because the 
other fellow has'got the job. He is probably as pleased as 
a dog with two tails. Just store that up in your memory 
against the day when you succeed against other competitors. 
Don't gloat; the others are feeling bad enough already, 
and they will put 5 into your tea if you aren't 
careful. No battleship goes forth to meet the midnight foe 
with the deck lights burning. It isn’t safe to laugh much at 
other people's expense in this wicked world, and if you 
must do it, get into the middle of a lonely field and put 
deri handkerchief in front of your mouth before you 

egin. i 

The other proverb, which strikes me as a highly immoral 
one, is—'' All's fair in love and war.” Most people add, 
“and business”; but I venture to suggest that everything 
isn’t fair. Some men seek to appreciate their own virtues 
by telling lies about those of others. It is common to lay 
snares in order to trap competitors. I know that engineer- 
ing is in a great atate of depression just now; but if it is 
necessary to do dirty gutter business like this in order to 
make a livelihood, I almost wonder whether the time has 
not come to see if a clean living cannot be made at navvy- 
ing.— Yours, THE OID UN. 


DESCRIPTION OF THE ELECTRICAL EQUIPMENT 
OF AN ENGINE WORKS AND SHIPYARD, WITH 
NOTES THEREON.* 

BY Н. О. WRAITH, ASSOC.MEMBER. 
(Concluded from page 556.) 


Starters. Wherever possible, liquid starters and controllers 
were used. For non-reversing machinery a type was used 
with an automatic release, which т consisted of a 
solenoid coil, in the shunt circuit, which held the dippi 
blade down. If current was shut off the blade was released, 
and a spring caused it to fly up. No overload release was 
used. These were tried on some metallic starters, but 
were found to be too “kittlish for use іп a place where 
non-stoppage of work is essential. A momentary overload 
which would not seriously affect a motor, and is of too 
short duration to blow the motor fuses, makes the overload 
release act, and stops the motor until somebody can be 
found who knows where to look for the cause of stoppage 


* Paper read before the Leeds Local Section of the Institution of 
Electrical Engineers, | 
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and how to put it right. A fuse is reliable enough to act 
when the overload is serious, or of long duration. Each 
motor was fitted with a double-pole main switch, double- 
. pole fuse, and starter, in addition to the double-pole fuse 
on the distributing board, so that there were two sets 
of double pole fuses to safeguard each motor. The 
author does not deny that there are excellent metallic 
starters on the market, although many of them are badly 
arranged, badly divided off, and too light for their work. 
There is, however, no fault to be found with some, on what- 
ever ground, as a starter. It is not, however, on technical 
grounds that the author prefers liquid starters, as on the 
general grounds of the use to which they are put. Asa 
rule it is inevitable, without over-manning the electric staff 
grossly, that in a works of this description motora have 
mostly to be started by unskilled men, or, rather, men who 
know nothing about electrical machinery. Even if the 
shop foreman is the only non-electrical man allowed to 
start a motor, there are plenty of shop foremen who are 
quite capable, after dozens of lessons, of putting in the 
main switch, cutting out all the resistance with one 
vigorous shove, or even of reversing the order of those 
operations, and then cursing because the motor does 
not start. The liquid starter, to the uneducated mind 
of the ordinary workman, more resembles а stop 
valve. He can see something is happening by the 
bubbling of the solution. If it bubbles too much he is 
moving too fast, if it doesn’s bubble at all, and the motor 
doesn't start, something is wrong and he sends for an 
electrician. But with the majority of metallic starters 
a handle projects in some form outside a closed box, and 
the man starting the motor cannot see anything going on, 
beyond flashing at the contacts, which probably takes place 
under any circumstances. So he doesn’t take so much 
interest, and moves the handle at the pace which seems most 
expedient to him. In addition to this the liquid starter 
can be constructed in a much simpler manner, and with 
fewer parts to get out of order, than a metallic starter, 
which makes repairs easier and cheaper. In the case of 
cranes and other reversing machinery the same thing 
applies. The liquid controller, to the mind of a man 
accustomed to steam, resembles a stop valve, and if he 
treats it as he would a steam-engine stop valve he will 
not go very far wrong. For cranes, eto, the tramway 
controller is probably as capable of withstanding rough 
usage as any liquid controller, but its initial cost is high, 
which will, where low prime cost is an object, throw the 
balance in favour of the liquid controller. A great advan- 
tage of the liquid controllers is that all making and breaking 
contact is done on the surface of the liquid, and so sparking 
at metal contacts is avoided. The chief objection to the 
liquid starter —viz., that the solution must be of the 
necessary strength and quantity, and tbat it is liable to 
creep and make things in a mess—has no grounds in a 
works where an electrical staff must be kept, and where 
someone can be made responsible for examining and 
attending to them all at stated intervals. 

Cranes.—The electric cranes in use were all in the engine 
works and brassfoundry, as follows : 


Maximum|——-Motor B.H.P.-—~ 


Situation. load, | Hoist-| Travel- | Travers. 155 
tons. ing. ling. ing. troller 
Brassfoundry ......... - 5 6 4 5 Liquid. 
Erecting shop. 50 15 10 5 Metallic. 
"ED 0 6 2 Liquid. 
Boiler shop ............... 50 14 8 4 = | Liquid. 
Unloading gantry ..... 20 15 10 4  |Liquid. 
Boiler shop ............... 40 30-h.p.| single motor — 

ET „| 10 20 „ ‘i — 
Erecting shop „ „ „„ „ „0 m 20 16 » $) — 
Turning shop (2)......... i 1 — Metallic. 
Upstairs fitting shop (2) i 1 1 — Metallic. 


Besides these there were one or two small hoista in the 
shipyard. All the three-motor and two-motor cranes were 
fitted with automatic brakes, to act when current is shut 
off. The trolley wires, except in the case of the brass- 
foundry, where an old solid rod trolley wire was used, were 
of stranded hard-drawn copper, and were both mounted on 
one side of the shop, to save the expense of a douhle get of 


brackets, and to minimise the number of holes drilled in 
the girder work. The current collectors were all of the 
sliding shoe pattern, which lifted the trolley wire off the 
brackets as the crane passed along. Collectors of the wheel 
type were tried, but these were found very liable to jam 
and wear the trolley wire badly, and were all replaced by 
long shoes. At first the crane circuits were protected by 
double-pole fuses only, but as one or two short-circuits 
occurred, owing to careless men putting oil-cans, etc., down 
on the two trolley wires and bringing out the generator 
circuit breakers in the power-house, all crane circuits were 
protected by overload circuit breakers. After they were 
fitted, they answered perfectly satisfactorily. The author 
thinks that all cranecircuite, where bare trolley wires are used, 
should be fitted with automatic overload circuit breakers, 
as in the case of a dead short, fuses heavy enough to stand 
the ordinary load act too slowly, and there is a danger of 
bringing out main circuit breakers when these are used. In 
the case of ordinary motors, driving tools of any kind, a circuit 
breaker is unnecessary. He is unable to remember a case of a 
short-circuit on а motor other than cranes bringing out the 
dynamo circuit breaker, and the rareness of the occasion 
justifies the leaving off of circuit breakers on all circuits 
(other than crane circuits). Stranded trolley wires were 
used in preference to solid ones, because of the greater ease 
of handling and repairing. However badly a stranded 
wire is burnt by short-circuiting, it is possible to patch it 
up, во that, at any rate, it can be used till a new one can 
be run, whereas if a solid wire gets burnt through, or 
nearly through, the chances are it cannot be used at all 
again, and the shop crane? have to stand till a new one 
is put up. It was the author's practice always to keep 
ready to hand a spare pair of trolley- wires for the erect- 
ing and boiler shops (which were of the same length), 
for the cranes are the life of a busy shop, and without 
them the shop soon comes practically to a standstill. 
Spares.— In converting a works of any size to electric 
driving, as a rule not nearly enough attention is paid to 
the matter of spare gear. No man nowadays hesitates to 
insure his premises and goods against fire, and to pay heavy 
sums annually, so that he may not lose, or that his loss 
may be а minimum, in the case of fire breaking out. At 
the same time he may be firmly convinced that a fire could 
not possibly happen in his works. Spare parts are an 
insurance premium, paid to cover the risk of serious loss 
from stoppage of work due to breakdown of machinery. 
Thirty or forty years ago, and even with some firms to-day, 
steam-engines and other machinery were only in very 
exceptional cases built so that the parts of any two 
machines were interchangeable without an excessive amount 
of fitting, even though the machines were supposed to be 
exact duplicates in every dimension. But with present-day 
electric, steam, or gas machinery, as, of course, with many 
other classes of present-day machinery, all parte which are 
likely to require renewal, or are likely to break down in 
case of anything untoward happening, can be made exactly 
interchangeable for machines of the same type and size. 
For the generating sets a stand by plant is necessary, and 
this is a complete set of spares by itself, so that, in the case 
of the dynamo, no spare armature is wanted, nor need any 
other spare parts be kept, except small parts, a set of piston 
rings, a complete set of governor or other springs, carbon 
brushes, and any other special part that might require renewal. 
It is advisable, where possible, when deciding on the correct 
plant to buy, to keep the units of exactly the same size and 
type, and, moreover, of such a size and type that it will suit 
for any future units that may have to be laid down for pos- 
sible extensions. Then one set of spare gear will fit each 
and all of the units. This is not always possible, but unless 
there is a strong reason against it, the units ought to be 
kept identical, for not only are spare parte reduced to a 
minimum, but the attendants get more familiar with, and 
handle more easily, a number of identical unite than a 
heterogeneous collection of machines. A spare armature 
should be kept for every different size motor in the works. 
Great improvements have lately been made in the manu- 
facture of motors, and as a machine they are now, 
mechanically and electrically, perfectly sound. But acci- 
dents will happen As an instance of an accident, the 
author has known cases of a playful lad throwing а nut, or 
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some such handy missile, at an equally playful companion, 
and hitting the open door of а motor, the nut getting 
jammed between a pole-piece and the armature, fireworks 
and a stoppage resulting. As everybody can appreciate, 
very serious losses may result from the stoppage of even 
а small section of a shop, if it is a case of rewinding an 
armature or waiting for a spare one to be sent off from the 
manufacturers, whereas even in the cases of motors up to, 
say, 50 h. p., it is, as a rule, only a case of waiting one to 
three hours to put in a spare armature that is ready to 
hand. А small, though important, point about all armatures 
is that the pulley should be fixed on by a set-screw and 


feather key, or in some manner so that it may be easily 


removed from the shaft, to prevent loss of time in getting 
out a stubborn-driven key. It therefore behoves the buyer 
of plant to use as small а number of sizes of motors as 
pana and have a spare armature for each size. It is 

tter to underload a motor in a case where only one or 
two of the correct size would be wanted, so as to keep 
to the standard size and have the use of the standard 
spare gear for that size. 
necessary for each size of motor, and may save a good deal 
of time in renewal work, which must necessarily be done 
in overtime, when the shop is not working. 

Recording of Loads.—The methods that were adopted for 
registering current generated and consumed were chosen 
so that as much information as possible might be obtained 
from the readings taken, and at the same time the 
instruments and readings might be easily understood by 
the working staff. The system consisted of three com- 
pound-wound dynamos, feeding in parallel on to a pair 
of common main bus bars, off which bus bars all 
circuits were taken through double-pole switches and 
fuses. An automatic circuit breaker, with netic blow- 
out arrangement, protected each generator. The current 
fed on to the 'bus bars by each of the three generators was 
registered on а recording low-potential ammeter on the 
main switchboard, with a paper speed of lin. per hour. 
As the shipyard was worked as a separate department 
from the engine works, the switches for the shipyard 
circuits were all mounted on а separate panel of the main 
switchboard, and for the purpose of determining the con- 
sumption of current by the shipyard, an ammeter of the 
above type, with paper speed of lin. per hour, registered 
the aggregate current passing to this panel. A portable 
ammeter of the same type, with a paper speed of 6in. per 
hour, was kept for the purpose of testing loads on motors, 
or any particular circuit, etc. This speed, „in. per 
minute, was ample to show the exact durations of the load, 
as well as its magnitude, and the instrument was very 
useful. The paper recording instrument was used іа pre- 
ference to the summation type for recording the dynamo 
current and the current used by the shipyard, because of 
the greater amount of information to be obtained from the 
charts. On them could be traced the exact nature of the 
load at any minute of the day, and any apparent irregu- 
larity could be enquired into. Also it acted as a check on 
the regular rotation of running of the three dynamos, the 
load during portion of the day being small enough to be 
carried by two machines, the third being put in when the 
lighting load came on; and it was an object, as far as 
possible, to distribute the work evenly between all 
the machines. All records were filled in books kept 
for the purpose, the working up of the results being 
extremely simple, and done as follows: The total 
area enclosed by the line marked by the pen and 
the zero line, was measured by a planimeter register- 
ing in square inches. This ares, multiplied by a con- 
stant depending on the paper speed, the breadth of the 
paper and its graduations, gives the total ampere-hours. 
Thus, suppose the paper speed is бір. per hour, paper 
breadth is 3in. and graduated to 200 amperes, area of card 
12:5 square inches 


( 12:5 x 200 x ) (= total ampere-hours) x 225 (voltage) 
| = 32,500 = total watt-hours. 


This method of recording, although it may be open to the 
charge that it is not as accurate as if the watt-hours were 
recorded direct on a watt-hour meter, is, nevertheless, 


Spare brush gear is also a. 


| accurate enough for all purposes, and possesses the advan- 


tages that it is simple and one can see exactly where the 
various loads are coming from and going to. | 
Relation of Current Demand to Motor Power.—In 
the shipyard, where there was only one small two-ton 
crane, the aggregate brake horse-power of the motors of 
all kinds employed was 553. Taking four amperes at 220 
volts as being required to give 1 b. h. p. from the motor, the 
total current required if all the motors were working 
simultaneously at full load would be 2,212. Let us call 
this the rated full-load current. Then from observations 
taken 
Maximum actual demand by motors 800 
pated full-load current 2,212 j 
In the engine works and brassfoundry, etc., the aggregate 
rated brake horse-power of the motors was 504, but this . 
included 
Two 30-ton three-motor cranes. 


= 3862. 


One 40-ton single- motor crane. 
One 


ne "n ," $ a9 , 


9 E T! n ‚Опе 10 a9 39 
ne T, " | 
The engine works rated full-load current was, therefore, 
2,016 amperes, and the actual maximum demand about 
700 amperes. Therefore, for the engine works, : 
Maximum actual demand by motors _ 700 2:347 
rated full-load current 2,016 
Generating and Coal Costs.— In giving tables and figures 
for generating costs, etc., the author does not claim that 
the figures are by any means what they ought to be, 
although they will probably compare favourably with a 
great many large private installations in works. They 
serve to show, however, in this particular case, wherein the 
defects in, the generating plant lay, and in a general way, 
on which the author wishes to lay stress, the enormous 
importance, not realised by a great many private owners of 
installations, of collecting and tabulating all possible data, 
so that any weak point in the installation or possible 
improvement may be spotted at once, and acted on as may 
be necessary. Of course, in all public or private supply 
stations where the business is solely generation of electric 
current, accurate figures and data are kept and published, 
and the general run of the cost figures for generating 
current are well known and accessible to anyone who reads 
the weekly technical electric: papers. Unfortunately, or 
fortunately, the installation which the author has made the 
basis of his remarks was put down piecemeal, and prior to his 
advent on the scene it was deemed advisable to lump all 
electrical generating and upkeep coste with the ordinary 
works maintenance cost accounts. In addition to this, the 
feed-water system for supplying water tothe steam-boilers for 
driving the electric plant was common to another boiler used 
for driving steam hammers, feed-water pumps, and a steam- 
driven set of accumulator pumps. Steam from the boilers 
raising steam for the electric generators was also taken for 
driving two air-compressors of about 25 h p. apiece. The 
whole of the water softened was not used for the electrical 
plant boilers, some of it being sent down to the shipyard 
for feeding an auxiliary boiler there. In spite of these 
difficulties, the author took all possible readings and 
observations with the object of ascertaining exactly the 
proportion of coal and water used for the generating of . 
electric current, and managed to fix down pretty accurately 
the proportions he wanted. Although, therefore, he cannot 
say that the figures are scrupnlously exact, they are 
reliable, and serve the purpose for which they were 
intended—viz., to find out, in detail, what the generation 
of electricity was costing the firm, and whether the figures 
arrived at represented the best practice under the circum- 
stances. The figures given are not picked in any way, but 
are taken from the electric costs book, and are taken from 
five continuous months during which both double—; e., 
night and day—and single—+.c, day only—shifte were 
worked. 
GENERATING Cost DxrAILS PER BOARD or TRADE UNIT. 


Month ............ Sept. Oct. Nov. Dec. Jan. 

Shift Double Double Double Single Single 
]] 8 441 ‘407 845 gd 421 
JJV 026 022 022 095 024 
ro MC . '082 ‘084 084 117 115 
Stores and repair material, etc... 015 027 ‘106 055 058 
Wages for repairs ................ . ‘OT? '092 092 087 090 


598 


Works’ te. . ... 639 632 648 702 "708 
Taxes, rente, and general charges 092 101 117 1585 150 
Interest and depreciation ......... 202 186 188 280 289 

Total oost.... mass 935 919 955 1117 1˙127 
The capital outlay per kilowatt was £23. 4s. The average 
price paid for coal was 11s. 6d. per ton. Now let us 


examine these figures. 'The cost per unit of coal in 
September is nearly 50 per cent. of the total cost per unit. 
Referring to the coal sheets, we see that the total coal used 
during the month for electrical purposes was 314 1 tons. 
The total output of the plant (double shift) was 98,274 
Board of Trade unite. This works out at 7:1751b. of coal 
per Board of Trade unit, or, taking 82 per cent.as the 
average combined efficiency of engines ahd dynamos, 


4:5910. of coal per 1 h. p. per hour, or, in, 5:35lb, 
of coal per electrical horse-power per hour. is seems to 
be higher than it ought to be, a thing the author expected 


to find, for, as before said, the feed-water heating arrange- 
ments were very defective, and there was a run of about 
100ft. for the main steam-pipes from the boilers to the 
engines, and this, although the pipe was covered with non- 
conducting composition and run inside the building, must 
have been a source of considerable condensation. The 
cooling tower had also for some time been too small for its 
work, and, in consequence, the condensing water returned 
to the condenser at too high a temperature to keep a proper 
vacuum, which would, of course, cause a rise in the с 

consumption. However, an investigation was made to see 
whether any immediate steps could not be taken to reduce 
the coal consumption, with the result that it was found 
that the mechanical stokers on the boilers, although they 
reduced smoke, were, from whatever cause, throwing the 
coal badly, a good deal of hand firing having to be done, 
as well as admitting too much air to tha furnaces. 
They were, therefore, as hand firing could be done without 
increase in the number of firemen, dismounted and hand 
firing resorted to, with the result that in October the cost 
of coal per unit is reduced by nearly 8 per cent., the coal 
used per electrical horse-power per hour in October being 
4-03lb. on а total output for October of 106,641 Board of 
Trade units. This is an improvement, although the figure 
for coal consumption was by no means as low as 16 ought 
to be, and may be, with а well-designed installation. 
Iu November the coal cost is still further reduced. No 
special reason can be given for this, except that the con- 
denser was retubed at the beginning of the month. The 
cooling water was extremely hard, and the inside of the 
condenser tubes very speedily became coated with a very 
hard flinty scale, very difficult to remove. In fact, the 
author has not come across a tube brush or scraper that 
would efficiently cope with it, and the condenser had to be 
periodical] төю. The coal used per electrical horse- 
power in November worked out at 4:18lb. per hour, on a 
total output of 104,977 Board of Trade unite. None of 
the other figures for the first three months call for any 
special comment, except, perhaps, the high figure for 
stores and repair material in November. was 
due to two new- sets of piston rings being charged, 
and also examining and overhauling the cylinders of three 
engines in that month. Depreciation was calculated at 
5 per cent. on the total capital outlay on generating plant. 
At the end of November the night shift was knocked off. 
First let us see what reduction is made in the output of the 
electrical machinery. The average output per month for 
September, October, and November, when two shifts were 
running, was 103, 297 Board of Trade units. The average 
for December and January, with only a single shift, was 
71,580 Board of Trade units, or a reduction of, 
roughly, 30 per cent. of the output due to the night 
shift being stopped. It may be objected that December 
and January are, owing to the holidays, broken months, 
and, therefore, the comparison is hardly fair, but that does 
not affect the broad principles which the author is seeking 
to prove. As a matter of fact, as will be seen from a com- 
parison below, the actual number of hours during which the 
electric plant was running was about 60 per cent. in 
December of what it was in November. This high propor- 
tion was due to a large amount of overtime worked during 
December in the shipyard, and would be expensive running 
for the electric plant. Returning to the cost sheet, we see 
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that in December and January the coal cost per unit has 
risen again to nearly what it was in September, although it 
is not such a large proportion of the total cost (about 55 per 
cent.) To see exactly how this extra coal used was to 
be accounted for, and what proportion went to banking 
up, etc, the coal used in the electric plant boilers was 
accurately measured for every hour of the day fora number 
of days, as well as the output of the dynamos during each 
hour of the day. The figures given below represent the 
mean of the daily readings taken. 


Солі, USED DURING DIFFERENT PORTIONS OF THE DAY. 


- Before|? жаш 8 =a 9 a.m.| 12 to 2 o iris Bank. 
6 a.m. 8 a.m.|9 аш! 12. |2 p.m. p.m. | down. ing up. 


Total lbs. 
coal used. 2,987 | 5,92C | 933 | 3,593 | 2,659 | 3,920 | 1,960 | 1,260 
Total unite 

generated. 97-5 |714:25| 163 1882:92,5318:25| 870|5555| —, 


Lbs. coal per 
E.H.P.hour| 23 4°1 | 4:27 | 3°04 6°23) 3:56 | 4°35 


The shipyard breakfast time was from 8 till 8.50 a m., and 
dinner hour from noon till 1 pm. The engine-works 
breakfast time was from 8.50 to 9 a. m., and dinner hour 
from 1 to 2 p.m., so that 8 to 9 алш. and noon to 2 p.m. 


оа] |. were times when the load was light. The reason of the 


coal consumption being so bigh between 12 and 2 was 
that advantage was taken of the light load to clean out the 
boiler fires during that time. Now, during the actual time 
the plant was being used—i.c., from 6 a m. to the time of 
stopping—the total amount of coal used was 16, 985ʃb., or 
about 80 per cent. of the gross total, for a total output of 
5,285:92 Board of Trade unite. This gives us 5 0lb. of coal 
used per electrical horse-power per hour, or taking into 
account the coal used in banking up and restarting 4 7]b. of 
coal per electrical horse power per hour, as against 4:56lb.of 
coal per electrical horse-power per hour used in October and 
November, the two months of double shift, during which 
the boilers were being fired under similar conditions. 
During the period of double shift the night load was 
about five-twelfths of the day load, so that these figures 
show that the extra coal used per unit in banking up and 
restarting is not, very much more than the increase per unit 
of coal used during double shift due to the decreased 
efficiency of the working of the night load. We may 
expect that had the night load while double shift was 
running been the same as the day load, the coal used would 
have come out at about the 3 9lb. per electrical horse-power 
per hour given above as the coal actually used during 
working hours. We see also that wages for running the 
plant were increased about 40 per cent. per Board of Trade 
unit, rents and general charges about 28 per cent., and 
interest and depreciation about 48 per cent., due to the 
night shift being stopped. The following comparison 
shows the proportion in which the various items were 
increased or decreased by the stopping of the night shift. 
CoMPARISON BETWEEN DOUBLE AND SINGLE SHIFT. 
November, 


double shift. single shift, 

Total output.. e 8e s 100 70:5 
Total hours run. . . . . . 100 60°2 
Deter рево наеоу аваг 10 85°0 
Oost per Board of Trade unit.. . 4. 100 ....— 1172 
Total coal used. — а. ДОО. 8 96:5 
Coal per electrical horse-power hour.......... 110 121˙1 
Total water use. .. 100 ....—.« 70*0 
Total wages— Electricians ........................ 100 72:7 

Enginemeenmnsnsn 100 51'6 

Firemen.............—.... "—————— — 100 ....... 00-0 

Millwrights .................... an voe 100 ...... . 1010 
Interest and depreciation per B.T.U. ......... 100 ........ 148:9 
Total labour per B. T. U.. e . 100 . 1160 


The items of proporticnate increase of cost on stopping the 
night shift are, in order of importance, interest and depre- 
ciation, coal and labour, which are, of course, just as we 
should expect them. The labour and coal are not very 
excessive when double shift is running, in spite of the 
defective condensing and steam-pipe arrangements men- 
tioned before, but the change in the total cost when single 
shift mya worked is very marked, which goes to show, 
what probably all present know, that the nature of the load 
makes very much more difference to the cost per unit gene- 
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been had he laid the first рач down on the assumption 
that he needed 2,000 h.p, altogether. Of course, the idea 
of such a man is that the “experiment” may be a failure, 
and have to be pulled out again: therefore, looking to such 
a contingency, he wishes to keep his possible loss as small 
as possible, but, as was said before, electric driving is now 
well past the experimental stage, and electric machinery, 
as now manufactured, is as reliable as, or more reliable than, 
any other kind. It only needs proper knowledge of the 
local circumstances to be able to say definitely what is the 
most suitable plant to lay down in any particular case, its 
prime cost, and the cost of running it. 

Adaptability of Electric Driving —As a very good instance 
of the pliability and adaptability of electric driving, rather 
than with any idea of its being in any way extraordinary, 
the author introduces a disastrous fire which occurred in 
the engine works in September, 1901. It was discovered 
about 5 o'clock in the morning, when a day shift only 
was тогы by men coming in to fire up the boilers, and 
the net result of it was that a great portion of the engine works 
was gutted. Fortunately, the power-house was unharmed, 
but the supply mains to the shipyard which passed along 
portion of the engine works roof were damaged. By 
9 o'clock in the morning it was possible to get up to 
examine tbe shipyard cables, when it was found that ver 
little damage was done, except that the insulation was 
burnt off for a considerable distance and one supporting 
bracket was broken down. This was soon temporarily put 
in working order, and the supply to tbe shipyard resumed 
by mid-day. The engine ate tA however, was in a different 
plight. The whole of the small machine shop, erecting 
shop (containing the larger planing, turning, and borin 
machines), and portion of the boiler shop were gutted. 
Luckily, the new  brassfoundry between the engine 
works and the offices was practically completed, and 
it was at once resolved to convert this into a tem- 
por shop for the smaller machine tools, and let 
the large machine work out to neighbouring firms. 
A pair of 1°/,, was at once run to the brassfoundry 
building, wooden baulks and platforms were erected to 
support the necessary shafting, and tbe shafting put u 
in two sections with two 20-h.p. motors, which happen 
to be available, with starters, etc, to drive it. thes, 
etc., were wired for and put down with all possible speed. 
The motors were, without haste, ready to run within two 
or three days of the fire, and the shafting very shortly 
after, and, if necessary, all this portion of the work could 
have been ready in 48 hours. In consequence of electric 
power being available, therefore, a few machines which the 
makers had bad in stock were running witbin about a week 
of the fire, while within three weeks nearly as much work 
was being done in the temporary building as had been done 
in the burnt-out small machine shop. The pliability of 
electricity was further illustrated in rebuilding the engine 
works, in the use of temporary arc lamps and clusters, and 
of portable saw benches, a tool largely used in ED work 
for sawing joists, flooring, etc. These portable saw benches 
have, in the works under consideration, almost entirely 
superseded hand sawing and hand adzing on ships in course 
of construction, with a large saving in cost. 

LigMing.—Although in deciding on the number of аго 
lamps to put in & building each case must be considered 
from its own standpoint—that is to say, the reflecting 
power of the surface of the walls, any o ctions there 
may be, etc., have to be allowed for—the author gives 
below a few figures for the watts installed in arc lamps 
alone in various shops. He is inclined to be in favour of 
enclosed lamps, on the ground that they cost less in 
upkeep, although not so much light is obtained for an 
equal consumption from enclosed as from open type lamps. 

Approximate Watts per 


Shop. floor area 1,000 eq. ft. of Remarks, 
(sq. ft.). floor area. 


rated of a plant than any mechanical defects or perfections 
of the machinery used. The author does not mean to imply 
by that that not much attention need be paid to mechanical 
and labour-saving details. Very great attention must be 
given to all details of an installation, so that all apparatus 
used is of the very best and most economical type, but the 
refinement of cost-saving machinery may easily be carried 
so far that some of it saves less than it costs in interest and 
depreciation, especially in the case of poorly loaded plant, 
and there is no doubt that this happens so in the case of a 
great many central stations. In far too many cases where 
it is decided to instal electric plant the subject is not 
understood by anyone in the employ of the works 
owners, and the matter is placed in the hands of a 
well-known firm of electric contractors. They will 
probably supply machinery satisfactory enough in itself 
on the scanty information furnished, but as often as not, 
not the most suitable class of machinery for the par- 
ticular circumstances. To get the best results the 
matter must be investigated thoroughly by an employé 
of the works owner, who knows exactly, or can find out, 
the system under which work is carried out, the nature of 
the probable load on the generating plant, in general, knows 
the particular set of circumstances under which the plant 
will have to work, and, of course, knows intimately all the 
different points about generation of electricity in all possible 
manners—steam, gas, water, h transmission of power 
by electricity. Above all, must all possible data be tabu- 
lated and all costs kept in such a manner that all fluctua- 
tion in loads, consumptions, and costs may be readily seen 
and the cause investigated, and, if necessary, remedied. 
This is a most poraa, point. Thirty or forty years ago 
people would stick down a set of boilers, steam-pipes, and 
engines and connect them up to their shaftings, and never 
up to the present day had they the faintest idea what work 
they were doing, or what they were costing. But that was 
in the days when fortunes were made. Nowadays manu- 
facturera have to take orders at under cost prices (or so 
they say), and it behoves them to see that, among other 
things, their methods of generating power are the most 
economical and, therefore, efficient possible. As an instance, 
a few months ago the author had the pleasure of advising 
the head of a large works to adopt electric driving. On 
going roughly into the question, it was clear that a saving 
of at least £2,500 per annum could be made in the works 
expenses with a capital outlay of about £8,000, and there 
must be hundreds of works in the country where similar 
results could be arrived at. In this case the owner had 
not much idea how much his power was costing him, 
beyond the fact that he was burning so many tons of 
coal per annum, and some of that in heating furnaces. 
Another very general and also fatal mistake that is made in 
converting large works te electrio driving, is converting by 
degrees, and not allowing in the first instance for the 
maximum proportions to which the installation may extend. 
Electric driving is new past ite infancy, and its performances 
and capabilities are pretty well known, but, in spite of that, 
the man who is thinking of converting the whole of his 
works, taking, say, 2,000 h.p., will be distrustful, due to 
ignorance, and will convert a portion of the works, taking, 
say, 200 h.p. Instead of laying down his power-house, 
boiler plant, generating units, eto., on the assumption that 
ultimately he will require 2,000 h. p., he sticks down a 
little 200-h.p. dynamo in a corner of the shop out of 
the road, and makes his arrangements so as to spend 
as little as possible over his “experiment,” instead of 
employing somebody who knows intimately all about 
his little "experiment" and laying down proper plant. 
The consequence is that when he finds electric driving 
seems to be quite practical and much handier than 
steam, that nothing explodes or misbehaves itself, although, 
perhape, he has only a general idea that he has made any 
saying in £ s. d., he decides to convert the rest of his 


works, and must then face two alternatives: (1) add to the A Harking of ler 27009 эё n ашы inverted rot 
plant he has already bought, without regard to its suit- 3 Turning shop....... 6,400 . 1,630  .. Enclosed aros. 
ability for the larger ins (2) ch = d economy : Ereoting. E en a Ка ы ME E 

in running expenses; or (2) disre or altogether | ор , e ө п агов. 

the plant һе hag bought, and lay down complete an : ee оа 1 772 m гем e Enoldsed ar 
up-to-date 5 plant and station. In this case his | g. Plur нор shop... 1,850 .. 600 = 
total capital cost is a good deal greater than it would have I 9. Pattern shop........ 6400 ... 1,00 .. me 
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No. 1 is, the author thinks, the best illuminated shop he 
has ever seen. No. 3 is rather a dark shop, with a great 
number of belts. The arranging of the lamps was rather 
difficult in order not to leave any badly-lighted corners. 
In addition to the are lamps, there were, in Nos. 2, 4, 6, 
7, 8, a number of incandescent hand lampe for use on 
machinery, inside boilers, etc. where local light was 
required. | 

n conclusion, the author wishes to express his indebted- 
ness to Messrs. W. Donford and Sons, Limited, for allowing 
him to publish the figures in this paper. 


DUDLEY ELECTRICITY ACCOUNTS. 


The accounts of the Dudley electricity department for 
the year ended March 31, 1904, show a total expenditure 
on capital account of $70,727. An abstract of the revenue 
account, together with the statement of electricity gene- 
rated, sold, etc., is given herewith. 


REVENUE ACCOUNT. 

Dr. Expenditure. £ s.d. 
Generation of eleotricity............. e À T 4,177 0 4 
Distribution of electrioity ............................. ec 114 17 3 
Attending and repairs to public lampde . . 298 5 0 
Rente, rates, and ta res 2. 385 10 10 
Management expenses, salaries, ste arora -.. 624 7 3 
Special charges, insurance, eto . e ы 49 18 2 

5,649 16 10 
Gross profit carried to net revenue account............. .. 5,012 2 1 
£10,661 18 11 

Or. Income. £ ad. 
By sale of current per meter . . . 9,230 16 2 
Public arc lighting .............................. —— De 110 0 0 
Ditto incandescent lamps .......... M ее 19618 8 
Rental of motors, meters, eto. ..... а P ЕЛЕР js 64 19 4 
Sale and repairs of lamps and other apparatus са 9 18 10 
ee, ИЕНА ЕТА НЧЕСЕ зеен ваа а 010 6 
Miscellaneous receipt. . "— "—— M— 48 15 5 


£10,661 18 11 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Quantity generated in B. T. U.. . . . ; 56,240 
Publio lamps . — 112,117 

Quantity sold; Tramway company............... 1,035,021} 1,526,715 
Private consumers by meter... 379,575 

Quantity used on works ................. оа е 01,065 

Total quantity accounted for.. . se soose 2.2 1,627,778 

Quantity not accounted от......................................... 108, 462 


Total maximum supply demanded (kilowatts) : trams, 850 ; lighting, 
354. Number of public lamps: 56 arcs, 222 incandesoents. 


HACKNEY ELECTRICITY ACCOUNTS. 


From the accounts of the borough of Hackney electricity 
department for the year ended March 31, 1904, it appears 
that the total expenditure on capital account to that date 
amounted to £246,575. Appended are abstracts of the 
revenue account and balance-sheet and statement of elec- 
tricity generated, sold, etc. 

REVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
Generation of ө1есїт1оїїу...............................——.—.- — 6,170 19 8 
Distribution of electricity ......... PEN — 495 15 1 
Attending and repairs to public lamps................—....... 1,014 17 7 

ts, rates, and taxes ........................................ . 1,25218 9 
Management expenses, salaries, etc. .................... — 1,567 19 9 
Total expenditure ....................... TP . 10,502 8 10 
Gross profit carried to net revenue account.................. 16,190 2 10 
£26,692 11 8 

Or. Income. £ ad. 
By sale of current, less discounts ...... € de 20, 750 16 4 
Public Наһйод........................ш.. ..... .. . . 4860 4 11 
Current supplied to dust destructor......................... . A "789 0 9 
Rental of meters and other apparatus .. ............ ........ 328 3 4 
Free-wiring rentals, sale of lamps, ete. ..................... 715 4 
M eous гөсөїрїв...............................—.......... - 011 0 

£26,692 11 8 
CAPITAL BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
Loans from London County Council, less redeemed ......241,439 0 0 
Sundry oreditor UE . ͥ =.. 1.515 18 10 
Treasurer —overdraftt . . . . . . . 35622 15 11 

£246,575 14 9 


Or. Assets. £ s.d. 
Oapital acoount—amount expended for works . . .. - 246,575 14 9 


£246,575 14 9 
REVENUE BALANCE-SHEET. 


Dr. Liabilities. 2 s.d. 
Sundry oreditora .......... FFC . 1,549 17 11 
Consumers’ deposit account (security for current). 39 0 0 
Reserve fund acoounnttt eee eee eee eorr ennt 2,450 17 1 
Reserve fund account for renewals, eto. ............ ........ 1,851 6 3 

£11,877 1 3 

Or. Assets. 2 s.d. 
Reserve fund and interest on deposit (—— 2,291 2 7 
Stores in dn!!! зеге өөө» ess... 1,581 19 2 
Sundry debtors . o — á—— 7,781 11 3 
Oash in hands of officials ....... 3 — m x 

£11,877 1 3 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Quantity genoa Шш Hue of Trade units e c s ,083 
; ublio lamps .......... РРР ; 

Quantity sold { private ыы: 8 3 1.58816 2,181,591 
On works. e oss . 2359, 

Quantity used On accumulators.................. 51,780 566,692 
On distributing system... 166, 

Number of 8.0. p. lamps connected ...................... ere 94,816 

Total maximum supply demanded (kilowatta)................ КА 1,479 

Load factor ....... oe PIE . 16°83 


— eama 


EASTBOURNE ELECTRICITY ACCOUNTS. 


Appended are abstracts of the revenue account, general 
balance-sheet, and statement of electricity generated, sold, 
etc., taken from the accounts of the Eastbourne electricity 
department for the year ended March 31, 1904. 

REVENUE ÁCCOUNT. 


Dr. Expenditure. £ s.d. 
Generation of electricity eee 2.2. 6,165 2 5 
Repairs, etc., of buildings and plant 3 357 15 3 
Distribution of electricity ......... — КИРА . 401 19 4 
Public lamps. e.. vm T Vc erred Б ens» 99 9 10 
Purchase of motors ............... ————— 78 15 4 
Installation and repairs of motors T UR 29 5 2 
Renta, rates, and taxes ..............................ә»— . 1,041 3 0 
Management expenses........... — d РО . A 856 511 
Coats of electrical exhibition ............. снега error саа 15 4 7 
Miscellaneous expenses . . ee. 135 14 0 

8,412 12 10 
Gross profit carried to net revenue account... ..... ......... 13,008 11 10 
£21,421 4 8 

Or. Income, £ ad 
Sale of current, meter rents, eto ^... 20,976 17 0 
Sale of carbons, testing fees, eto - 6 1 2 
Rent of cottages, electric light sign, eto. esoe 54 9 0 
Installation and repairs ...................-..... € = 87 16 10 
Miscellaneous—work done and ashes ——— 8 48 18 5 
Sale and hire of motors . . 106 10 3 
Radiator and cost of running engine for private lifts 27 17 6 
Returns from exhibition —— ЯУ а 69 14 8 


£21,421 4 8 

Note. — The net revenue account shows a profit of £3,858, £750 of 

which was allocated in aid of the rates, 21,000 added to the reserve 

fund, and the price per unit reduced from 64d. to 6d., and for public 
arc lamps from £25 each per annum to £22. 


BALANCE SHEET. 


Dr. Liabilities, £ s. d. 
Oorporation stock — less redeemed................ —À 156,252 6 3 
Sundry creditors .......... — —— — € .. 6,279 19 11 
Cash owing to bank. . o me esses 2,041 1 10 
Oash owing to revenue acoount —— sess — . 8710 4 8 
Depreciation fund acοõο, t...... . . 3.000 0 0 
Sinking fund in hand for redemption .......... exem» 14,755 6 8 

А £168,518 19 4 

Or. Assets. £ ad. 
Capital outlay on buildings and plant.... . - 145, 988 15 6 
Apportionment of costs of issue of sto. es.» — 14,955 12 11 
Sundry debtors........... m . m ees 7.552 18 9 
Stock on hand....... 3 азе сава . 221 12 2 

£168,518 19 4 

STATEMENT or ELECTRICITY GENERATED, SOLD, ETC. 
Quantity км is BIU EE 3 Y 1,106,266 
, іс lightinng ...... es 

Quantity sold Private consumers 8 785, 528 897,195 
Quantity used on works 8 3 E 15,841 
Total quantity accounted for. wss. „ OLLOA 
Quantity unaccounted for . . e — 195,832 
Number of lampe connected oss m. . 62,990 
Number of consumers oonneot ed . а 988 


үа 7 ү 
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TRADE NOTICES AND NOVELTIES. 


Linolite Lamps. 


We have received а copy of an interesting report on these 
lamps by Mr. J. S. Dow, A. C. G. I., who subjected eight of the 
lamps to an extended trial lasting 1,200 hours. The trial was 
made with a double object, the first being to see whether the 
reflector had any effect on the life of the lamp, and, further, to 
ascertain the average life and efficiency of the lamps. Oa the 
first point, the evidence is clear that the presence of the reflector 
close to the lamps, to which the distinctive name of Linolite 
has been арр ied, has no influence whatever on the 
life of the filament. Of the eight lamps under trial, 
one failed after 650 hours, but the other seven were 
still in operation after the 1,200 hours. The curves 
acoompanying the report show that the average decrease in 
candle-power mien d the first thousand hours is about 15 per 
cent. The interesting feature from the consumer's point of 
view is the energy consumed per candle-power hour. At the 
beginning of the teat the average consumption for the eight 
lamps was 3°75 watts per candle-power, the average watts per 
lamp 47:15. At the end of the thousand hours' run 
the average watts had only increased to 47:21, which is an 
increase of 169 per cent. This is considerably lower than the 
average increase with the ordinary type of incandescent lamps. 

п the same way the mean watts per candle-power rise from 
35°75 to 4°40, being an increase of 17:95 per cent. This figure 
is also good, and leads one to the conclusion that either the 
Linolite Company are exceptionally Successful in the choice of 
their filaments, or that the form of lamp has some influence on 
the life of the filament. 


Street-Lighting. 


The Reason Manufacturing Company, Limited, of 11, 
Victoria - street, Westminster, S. W., and Brighton, have 


. p xad 
2y — 
-— 


Id. 1.—Reason Three-Way Limp Bracket. 


specialised in street-lighting, and that they do not intend 
being left behind is evident from their latest catalogue, which 
includes much interesting matter, and is, moreover, exceedingly 
well printed. Accompanying are illustrations of a few examples 
of their recent progress in fittings for the purpose in question: 
Fig. 1 shows a three-way lamp bracket of the firm's K 5" 


shadows. Another advantage of this lantern is the accessibility 
of the lamps and internal fittings, it being only necessary to 
unscrew the top finial to remove the cover. In the tramway or 
arc lamp-post fitting (Fig. 5), the brackets are so arranged that 
they can be adjusted to any horizontal angle. By means of the 
firm's patent reflector system, which this fitting also combines, 
the candle-power is increased in the required direction to that 
shown by the figures on the illustration when using 16-c.p. 
incandescent lamps. The lamps, which are of the ordinary 
type, are fixed vertically, which is the position most suited 
to withstand the strain of vibration. Diagrams are in- 
cluded in the catalogue to show that in praotico the 
„ Reason” system of reflectors and globes increases the 
efficiency by about 200 per cent. Thus the 16-c.p. lamps, 
instead of giving a mean of 32 c. p., give a maximum of 
80 с.р. and a minimum of 32 c.p., or а mean of about 60 c.p. 
No pretence is made to compete with aro lamps, but, on the 
other hand, it is clalmed that by the aid of these reflectors the 
cost of lighting with incandescent electric lamps is reduced to а 


Fic, 2—Reason Globe Type Lantern. 


minimum, enabling it to compete successfully with incandescent 
gas when using 80 watts per post. The Reason Manufacturing 
Company certainly deserve every encouragement in the efforts 
they are making to develop the use of electricity for street 
lighting, and a copy of their latest catalogue should be obtained 
by all who are interested in the question. 


FIG. 3.—Reason Double Bracket Fitting. 
2 


type. This fitting can be supplied with switches and fuses if 
desired, and is suitable for use with “А” and "B" type 
Nernst lamps or small enolosed arcs. Attention is par- 
ticularly called to the new reflector lantern (Fig. 2). This is 
one of the latest developments for Nernst, incandescent, 
or small arc lamps. It can be supplied either with clear 
or frosted glass, and when two lamps are used there are no 


New “Lundberg” Switches. 

We illustrate herewith some new switches introduced by Mr. 
A. P. Lundberg, Pioneer Electrical Works, 477 to 487, Liver- 
pool-road, Islington, N. The pivot intermediate” switch 
(Fig. 1), Mr. Lundberg informs us, 1s the first switch of tumbler 
action, on a single base, ever produced for intermediate wiring— 
t.e., for controlling lamps from any desired positions in a circuit. 
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Previously, turn-type switches have been employed throughout 
the circuit, or tumbler-type switches have been used for the 
terminal positions and turn-type switches for the intermediate 
positions, so that no uniformity existed. Occasionally, when 
tumbler-type switches were specified for use throughout, it was 
necessary to couple two two-way switches together for the 
intermediate positions. This meant an ugly fitting being 
employed and more complicated ' circuit connections. The 


Fie, 1. 


acoompanying diagram of connections (Fig. 2) will show how 
simply the switches can be arranged. To Mr. W. H. Massey, 
M. I. C. E., are we indebted for the introduction in 1891 of this 
system, which ensures that all switches are on one pole, 
and consequently safe from short-circuiting faults. The 
method is found most useful for the lighting of corridors, 
staircases, or large rooms, allowing control from any door, floor, 
or position respectively. The ‘‘ pivot intermediate,” although 
а little higher, is of the same diameter as standard single and 


Fie 2., 


two-way switches of the tumbler type, and all covers, eto., used 
with those switches are interchangeable with it. It has a patent 
variable leverage action, which is very definite. The patent 
locked type of cover can be fitted, and large size loop-in 
terminals are arranged, or it can be supplied for flush work, and 
all a тре of standard fronts, eto., are interchangeable. It may 

conveniently used as a reversing switch. Another 
application is its use as a parallel-series switch for hospital 
wards, nightlights in nurseries, etc., the removal of one of the 
copper contacts on the rocking contact arm being the only 
alteration necessary to convert it for this purpose. In the 


improved bowspring pear switch (Fig. 5) the current - carrying 
parts are mounted on a vitreous porcelain base. A wider break 
than in previous patterns is also arranged, in addition to 
improved terminals. The porcelain base is easily removable 
from its containing case, in order to facilitate wiring up. 
Samples of these switches submitted to us for inspection are of 
excellent finish. 

Workshop Gauges. 


А new catalogue recently issued by the Newall Engineering 


Company, Limited, Atherton’s-quay, Warrington, deals with 
workshop gauges of the several types manufactured by the firm, 
who inform us they have now extended their well-known 


system to limit gauges, and make a number of new gauges. Ав 
an example of the latter, mention may be made of a very useful 


form of internal micrometer. This instrument has three measur- 


Ing points, which are hardened and ground on the outside ends 
to a spherical form, the diameter of this sphere being somewhat 
below the smallest diameter the tool is intended to measure. 
These three measuring points are operated by means of a micro- 
шеќег spindle contained in the body. The conical end of this 
spindle comes in contact with the inner ends of the three legs. As 
the spindle moves forward, so the three legs are thrust outwards 
until they come in contact with the sides of the hole that is to 
be measured. Fine springs keep the legs in sontact with the 
conical end of the spindle. The thimble which operates the 

spindle is gradusted to thousandths of an inch, and may be 
adjusted to take up wear. The legs are made interchangeable, 
80 that one or two handles, with several sets of legs, will cover 
a range of sizes. The further contents of the catalogue include 
measuring machines, standard measuring rods, adjustable and 
fixed point external limit gauges, double setting and reference 
bert, standard snap gauges, surface plates, etc. 


THE USE OF ELECTRICITY IN FACTORIES. 


A circular letter has been issued to all occupiers of factories 
by the Home Office with regard to the use of eleotricity in 
factories, etc., accompanied by a draft of regulations which the 
Secretary of State poses to make, in pursuance of Section 79 
of the Factory and Workshop Aot, 1901, for the use of eleotricity 
in factories and other places under that Act as follows: 


FACTORY AND WorksHop Act, 1901. 


Druft Regulations for the Use of Electricity in Factories and 
other Places under the Factory and Workshop Act, 1901. 


Whereas the generation, transformation, and use of electrici y 

in electrical stations and in any factory, workshop, dock, wharf, 
quay, warehouse, or other place to which Section 79 of the 
Factory and Workshop Act, 1901, is applied by that Act has 
been certified in pursuance of the said Section 79 to be 
dangerous, I hereby in pursuance of the powers conferred 
upon me by that Act! make the following regulations, and direct 
that they shall apply to all places named above, other than 
electrical stations, in respect of the distribution and use of 
electricity where the normal working pressure is greater than 
250 volts and less than 650 volts between any two conductors : 
. All wires in connection with the supply shall, where 
practicable, be completely enclosed in strong metal casing, and 
where this is not practicable they shall be so arranged that there 
shall be no danger of any shock or of fire. 

2. All main ana branch circuits shall be protected by switches 
and by fuses or other automatic cut-outs. 

5. The supply to every motor or arc lamp shall be controlled 
by means of an efficient switch, so placed as to be easily handled 
by the person in charge of the motor or arc lighting, and oon- 
neoted so that by its means all pressure can be cut off from the 
motor or arc lamp, and from any regulating switch resistance or 
other device in connection therewith. Provided, however, that 
where the arc lamps are connected in series across the outer 
conductors of a three-wire system and the pressure cannot 
exceed 250 volts from earth, it shall be sufficient if one such 
switch be provided for each series of arc lamps. 

4. All switches and cut-outs shall be so enclosed and pro- 
tected, or be in such positions or of such construction, that 
there shall be no danger of any shock being obtained in the 
ordinary handling thereof, or of any fire being caused by their 
normal or abnormal action. 

9. All metal holders for incandescent lampe, the frames of 
all motors, and the metal casings of all wires, switchos, fuses, 
and cut-outs shall be efficiently connected with earth. 

6. Where the electricity is derived from a public supply, the 
following conditions shall be observed: (a) A suitable safety 
fuse or other automatic cut-out shall be inserted in each service 
line, as close as possible to the point of entry into the premises, 
and contained within a suitable locked or sealed receptacle of 
fireproof construction, except in cases where the service 
line is protected by fuses in a street box, but no fuse 
or cut-out shall be inserted in the intermediate conductor 
of a three-wire system. (b) All service lines and apparatus 
shall be highly insulated und thoroughly protected against 
injury to the insulation and against access of moisture, 
and any metal forming part of the electric circuit shall 
not, unless efficiently connected with earth, be exposed so 
that it can be touched. All electric conductors shall be so 
fixed and protected as to be free from risk of electrical dis- 
charge to any adjacent metallic substance. Provided that in 
regard to service lines and apparatus under the sole control of 
а person other than the occupier of the premises to which the 
supply is given, it shall be a sufficient compliance with Regula- 
tion 6 on the part of such occupier if he obtains from со 
person in the month of January in eacia year a certificate 
the regulation is fully observed in ге; ard to the said hmm 
lines and apparatus. Such certificate t hall be produced at any 
time when required by H.M. inspectors. of factories. 

These regulations shall come into for: е on Jan. 1, 1905. 
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LEGAL INTELLIGENCE. 


DISPUTE ABOUT AN ELECTRIC METER. 
Midland Hectrical Corporation v. Parsons and Sons. 


This action was tried at the Wolverhampton County Oourt on 
rary before Judge Roberts. The plaintiffs were the Midland Elec- 
trical Oorporation for Power Distribution, represented by Mr. R. О. E. 
Plumptre (inatructed by Mr. Hayward), and the defendants (for whom 
Mr. J. Clarke, of West Bromwich, appeared) were Messrs. David 
Parsons and Sons, ironfounders, The Leys, Brierley Hill. 

The plaintiff company sought to recover £46. 19s. 3d. for electrical 
теу маш by the defendants at their works between Sept. 28 
and ‚ 51, 1903. 

Mr. Plumptre, in stating the case for the plaintiff company, said 
the defendants were under a contract to receive electrio power from 

bis clients at the rate of 44d. per unit. On Dec, 21 a man named 
Bray, in the employ of the plaintiff company, went to the defendants’ 
works to take the reading of the meter. According to his reading 
the meter on that date registered а consumption of 770 units. Bray 
was а man of very little experience, and it was evident he had made a 
mistske, because on a further reading of the meter on Jan. 5 it was 
found to register a consumption of 1,770 units, although during the 
interval the works had not been in operation, and no electrical energy 
had passed (ощ. There might have been а leakage owing to a 
era in the installation, but the company were not responsible for 

а 

Counsel called several employés of the plaintiff company, who gave 
evidence as to the readings of the meter at different times. One of the 
witnesses stated that on his visit to the works he found a leakage in 
the installation, and he reported his discovery to a member of the 
defendants’ firm. On March 10 last the meter was taken out and 
tested, and it was then found to register 2,772 units. It was also 
found to be 7 per cent. slow on а full load. This was rather against 
the plaintiff company and in favour of the defendants. 

For the defence it was stated that Messrs; Parsons had not had the 
benefit of the number of units for which they had been charged by 
complainants. 

The case was adjourned for independent expert evidence in regard to 
the meter, 


TRAMCAR COLLISION. 


Au action arising out of a collision between а tramoar and a wherry 
was heard last week in the Leeds County Court, before his Honour 
Judge Greenhow. The plaintiff, Richard Atkinson, mineral water 
manufacturer, of 190, St. Ives-terrace, Armley, sued the Corporation 
of Leeds to recover £37 damages sustained by his wherry in the 
collision. The Corporation counter-claimed £4 damages done to the 
tramcar. 

Mr. Arthur Willey appeared for the plaintiff, and Mr. Coutts 
Trotter, instructed by the town clerk, represented the Corporation. 

The collision occurred on Feb. 27 of this year on the Staaninuley: 
road, in a blinding snowstorm. The plaintiff's wherry was crossing 
the road, when it was run into by a tramcar coming from Leeds, Both 
the wherry and the car were сш, апа a quantity of boxes and 
bottles on the former were smashed, whilst the driver was seriously 
injured. On behalf of the Corporation, it was contended that the 
driver of the cart was on the wrong side of the road at the time, was 
driving at an excessive speed, and disregarded the warning given by 
the driver of the tramoar. 

His Honour found for the plaintiff, holding that the wherry was run 
into whilst it was crossing the road, and that the driver of the tramcar 
did not give sufficient warning. He awarded £15 damages. 

The slain of the driver of the cart for £60 pro om for personal 
injaries was not contested by the Corporation, Mr. Trotter, on their 
behalf, consenting to judgment for the amount claimed, with costs. 


TRAMWAY COLLISION. 


At the Westminster Oounty Court last week, before his Honour 
Judge Woodfall, Messrs, Wild and Robbins, market gardeners, of 
Sipson, Middlesex, sought to recover damages from the London United 
Tramways, Limited, in respect of an accident at Isleworth, whereby 
one of their vans was damaged. 

From the plaintiffs’ story it appeared that a market van drawn by a 
small traction engine was proceeding towards Hounslow, following 
another van heavily laden with manure, etc., when the driver had to 
pou out on to the up track to pass а steam-roller. А car approaching 

om Hounslow was then 50 yards away, and tho car driver not making 
any effort to stop, collided with the van. 

Wm. Connell driver of the traction engine, gave evidence in 
support, and in cross-examination admitted he had had several 
соо ions with tramcars, and that the collision was the second he had 
had that day. 

For the defence the Car Driver stated that he rang his gong on 
seeing the manure van coming, and when he was passing the van the 
traction engine suddenly shot out from behind the market van on to 
the track. He at once applied his brake,, and was almost stopped 
when the collision oou red. 

Oross-examined : He was quite unable to see anything behind the 
first market van, as it was loaded up so high. He did not consider it 

to stop his car when approaching laden vans in case anything 
should drive out from behind. 


His Honour, in giving judgment, said he could not see there was 
any oe on the part of the car driver, and if he accepted the 
proposition of the plaintiffs’ counsel that the car driver should have 


stopped when he saw the first van in casë any Other vehicle should 


come out from behind, it would be an utter impossibility to run trams 
at all. Judgment for the defendants, with costs. 


OVERCROWDING. 


A conductor of one of the West Ham Corporation electric trams was 
summoned for carrying 20 passengers in excess. The bulk of the 
риле» were going to the football match between West Ham and 

ottenham Hotspur. A police-inspeotor said the conductor could have 
had 30 policemen to help to evict the excess passengers if he had 
wanted ; while the defending solicitor pointed out that the Act under 
which the defendant was summoned was passed in 1842, long before 
electric cara were thought of. A string of cars ought to be allowed 
to stand so as to take the people away,” said the chairman (Mr. Berry). 
"I can’t understand the police acting inthis way. i am speaking 
my own mind now. The summons will be dismissed.” 


ACTION AGAINST LANARKSHIRE TRAMWAYS COMPANY. 


In Hamilton Sheriff Oourt Mr. David Colville, ironmaster, of 
Motherwell, sued the Lanarkshire Tramways гошрапу for £40, 
representing the damage done to his brougham by its being run into 
by one of the defenders’ cars. The Sheriff fouud that the driver of 
the car was only learning his business under an experienced driver, 
and the accident was caused by his failure to keep a proper lookout, 
while no fault was proved on the part of the driver of the brougham. 
Judgment for pursuer for £30. 13s., with costs. 


WESTINGHOUSE METER PATENT. 


With regard to the report that the Westinghouse Company are com- 
mencing an action against Messrs. A. W. Tait and Arthur Whittaker, 
receivers and managers of Ferranti Limited, for infringement of meter 
patent, we are informed the firm are defending this action, also that 
they are giving indemnities to anybody thinking it пезеввагу. 


COMPANIES' MEETINGS AND REPORTS 


EDISON AND SWAN ELECTRIC LIGHT. 


The twenty-first ordinary general meeting of this Compsny was Leld 
at Winchester House, Mr. H«nry Wolfenden presiding. 

Iu moving the adoption of the report and accounts (of which we 
gave particulara last wock) tho Chairman said that the quality of 1he 
manufactures and the costs were alke favourable, and the i ancial 
position had continued t» improve. They had still to contend ug. inst 
active competition, which they were fully prepared to meet, aud the 
Board's confidence in the future was unabated. Their stocks had 
been priced in the ueual conservative manner. After providing £18,760 
for debenture interest, £5,000 had been appropriated to depreciation of 
freehold and leasehold property—a muoh larger sum than in previous 
years—and £5,000 had also been allocated to depreciation of plant, this 
being about 64 per cent. of the sum at which it stood in the books. They 
had written off 21,000 from tool account, stocks had been written down 
by £1,442, and the usual £1,000 had been provided for future stook 
depreciation. The balance of the Altrincham debt had been reduced 
by £1,466. As to the auditors’ reference to this debt in their report, 
he considered that the Board were acting in a perfectly correct manner, 
They had no reason to assume that the debt was not a good one. The 
resolution for reducing the N of the Company was confirmed by 
the Oourt on July 26 last. The amount cancelled, however, fell short 
of the debit balance brought forward last year by 43, 589. This 
amount, therefore, had to be deducted from the credit balance brought 
into the net revenue account, leaving £5,302 to be carried forward. 
The Board were advised that, whether they wished or not, this eum 
could not be dealt with in any other way this time, the sanction 
of the Oourt having only been given after the termination of their 
finanoial year. 

The report was adopted. 


UNDERGROUND ELECTRIC RAILWAYS COMPANY OF 
LONDON. 


This Company has issued its second annual report, covering the year 
ending June 50 last, and we append the balance-sheet : Share capital, 
£2,500,000; 5 per cent. profit-sharing secured notes, £7,000,000 ; 
amounts received in respect of construction contracts, £636,276. 10s. ; 
liabilities in respect of parliamentary deposits, £203,093. 188. 11d. ; 
sundry creditors, credit balances, and retentions, £576,600. 18s. 8d.— 
total, £10,915,971. 7s. 7d. Freehold land and buildings at Lots-road, 
Ohelsea, including expenditure to date on construction of generatiny 
station and transmission line, £826,553, 4s, lld.; investments in 
stocks and shares at cost, £2,501,124. 10s. 9d. ; parliamentary deposita 
(£292,493. 11s. 9d. Oonsols) at cost, £277,256. дв. 5d. ; cost of railway 
construction and expenditure chargeable to various construction con- 
tracte after crediting income from investments, £5,022,513. 88. 7d. ; 
discount on issue of 5 per cent. profit-sharing secured notes (issued at 
96), £280,000 ; sundry debtors, debit balances, loans, and deposits, 
£51,845. 4e. Id.; cash at London and Westminster Bank, Limited, 
£1,556,157. 11s. 2d. (profit-sharing secured notes trustee account) ; 
oak Hi short call and on hand, £400,723. 58. 8d. —total, £10,915,971. 

8. 7d. 

The ordinary general meeting was held on Tuesday at Hamilton 
House, Mr. Oharles T. Yerkes риш 

The Chairman said that the power-house at Ohelsea was nearly 
finished. The electrification of the District Railway had been kept 
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back somewhat by the manufacturers of materials and by the car 
builders, and while it was expected that electric trains would be on the 
railway by the first of the year, the whole of the line would not be 
тай electrically аё that egeat E os 5 and ко 

ilway was progressing quite rapidly. e Oompany wou ea 
little late there owing io the laying of the permanent way and the 
building of the street ststions, but the delay would not amount to 
much. The Great Northern and Brompton and the Oharing Cross, 
Euston, and Hampstead were going along as fast as could be expected. 


Replying to a question, the Chairman stated that in all probability’ 


the electric trains on the District Railway would be run from 
Ealing to the Mansion House. 

The report was adopted. 

The Chairman then moved a resolution to the effect that the 
directors be authorised to borrow a sum of money for the шр of 
the Oompany not exceeding £850,000, and in doing so said that the 
present authorised amount would leave the Company s little short of 
the sum required, and the directors therefore asked for the authority 
to borrow the amount stated. 

The resolution was carried. 


NORWICH ELECTRIC TRAMWAYS. 


The ordinary general meeting of this Company was held last week 
at the offices, 20, Bisho Жы Ма Within, Baron E. B. d'Erlanger 
presiding. Particulars of the report for the year ended June 50 appeared 
in our issue of last week. 

The Chairman said that satisfactory progress had been made 
during the year oovered by the report, but the advance had not been 
quite so rapid as could have been desired. Taking into consideration, 
however, the bad state of trade throughout the country, and especially 
in the Eastern Counties, it was encouraging to find that the net income 
had exceeded that of the previous year, and was sufficient to allow the 
directors to recommend a dividend of 3 per cent. instead of 24 per 
cent, In addition to paying the dividend, the directors proposed to 
pisce £1,200 to reserve, which would bring that fund up to £3,196. 

t would be the directors’ policy to increase the reserve and to hold it 
as much as possible apart from the affairs of the Company. Of course, 
that object could be attained not only in buying trustee securities, 


bat aleo by purchasing the Com fe debentures, which yielded a 
better rate of interest than could ес tained on stocks ed in the 
Trustee Ас, 

The report was adopted. 


ELECTROLYTIC ALKALI. 


The report for the past year states that, after allowing for expen- 
diture on maintenance of buildings, p'ant, and machinery, and for 
depreciation, the net profit amounts to 2581; this, with £852 from 
previous year, is carried forward. The process is working well, but 
great depression exists in the market for bleaching powder. 


NEW COMPANIES REGISTERED, 


Soottish Electric Traction Company, Limited (Edinburgh). — 
Сара], £500. Objects: to promote, form, assist, and establish 
companies, syndicates, and associations for the purpose of carrying' on 
any business or adventures of any description, whether relating to 
electrical enterprise or not, eto. 

Amman Anthracite Collieries, Limited.—Oapital, £3,000. 
Objects: to carry on the business of colliery proprietors, coke manu- 
facturers, tin, terne, and black plate manufacturers, miners, smelters 
engineers, electric light generators, steel converters, etc. Registered 
office: Brynamman, Glamorganshire. 

Premier Light, Limited.—Oapital, £3,000. Objects: to carry 
on the business of manufacturers, importers, and exporters of and 
wholesale and retail doalers in incandescent and other lamps, burners, 
mantles, and all apparatus and appliances used in connection with the 
employment, supply, generation, and distribution of gas and elec- 
tricity, etc. 

Hughes's Atlas Works, Limited.—Oapital, £1,000. Objects: to 
pi an agreement with the Industrial Bank, Limited, and to carry 
on the business of gas and electrical engineers and fitters, manufac- 
turers of liers, chandeliers, electroliers, and gas and electric fittin 
and appliances generally. Registered office: 94, Union-court, Old 
Broad - street, Е.С. 

Muirhead and Co.—Oapital, £50,000. Objects: to acquire the 
business carried on at Elmers End, Kent, under the style of Muirhead 
and Co., and to carry on the business of electrical, mechanical, and 
telegraph engineers and contractors, engine-builders, boilermakers, 
electricians, manufacturers of and dealers in dynamos, telegraphic 
instruments, wires, cables, insulators, and any apparatus.and things 
required in connection with the generation, distribution, supply, 
regulation, accumulation, and employment of electricity, heat, steam, 
or other power. 


APPOINTMENTS VACANT. 


Draughteman. See advertisoment. 

Impiover, Mansfield. See advertisement. 

Resident Agent or Manager for Singapore electric tramways. 
Pupil, corporation lighting and power station. See advertisement. 


ME Engineer, Wolverhampton, Oct, 31. See advertise- 
men 


Assistant Electrical Engineer, Erith Urban District Council, 
See advertisement. 

Assistant to Canvasser, Woolwich, £2. 2s. per week, Oct. 22. 
See advertisement. 

Engine-Driver, lighting and traction station in the Midlands, 
Oct. 31. See advertisement. 

Assistant Electrical Engineer, Farnworth Urban District 
Council, Salary £120 per annum. Applications by 3let inst. 

Lecturer and Demonstrator in Electrical Engineering, New 
Zealand Government. Sslary £300; saloon psessge, Oct. 29. See 
advertisement. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Melbourne.—The Federal Postmaster-General requires tenders for 
6,000 yards of telegraph cable. Tenders by Nov. 15. 

Crejour (Roumania).—The Municipality require tenders for con. 
struction and working of tramways for 50 years by Nov. 7. 

Middleton. The Oorporation invite tenders for dust destructor, 
boilers, etc., at the electricity station. Tenders by 25th inst. 

Porto Alegro (Brazil).—The term for receiving tenders for an elec- 
tricity station, already announced, has been prolonged to Nov. 30. 

Pretoria.—The Oommanding Royal Engineer at Army Head 
quarters, Pretoria, is calling for tenders for the electric lighting of 
cantonments. 

Guirgia (Ronmania)—Tendera are required for the electric 
lighting of the town. Particulars from the town's secretary. Tenders 
by Jan. 28, 1905. 

Ipswich.—The Corporation invite tenders for the supply of con- 
tinuous-current meters for the ensuing 12 months. Tenders by 24th 
inst. See advertisement, 

Mexico. —The Federal District Railway Company of Mexico require 
tenders for the electrification of six tramway lines in the town. Appli- 
cations are to be made direct. 

Richmond (Surrey).—The Guardians invite tenders for the installa- 
tion of electric telephones at the workhouse, Grove-road. Tenders to 
the Guardians by 4 p.m. on 27th inst. 

Pangbourne.—Tenders are required for lighting the village during 
the coming winter, for the Pangbourne Parish Council. Particulars 
may be obtained of Mr. C. West, jun., clerk. 

Rugby.—The Urban District Council invite tenders for the supply 
of about 440 yards of *15 three-core low-tension paper-insulated an 
lead-covered cable. Tenders by 25th inst. See advertisement. 


Erith.—Tenders sre invited for material and work in connection 
with the installation of electric light at the Education Committee's 
offices at Picardy, Belvedere. Tenders by Nov. 11. See advertisement. 

Liege. —Tenders are required for the construction and working (соп: 
cession) of three electric tramways. A deposit of £400 is required. 
Particulars from the Provincial Government, Liege. Tenders by 
Nov. 14. 

Darlington.—The Darlington Co-operative and Industrial Society, 
Limited, invite tenders for installing the electric light in their offices 
in Priestgate, and their premises now in course of alteration in Cor- 
poration-road. 

La Paz (Bolivia).—The Municipality require tenders for the 
electric lighting of the town for 12 years, There is an old central 
station and water power of 150 vb to 200 ыр, which is sufficient for 
the number of lamps required. Tenders by Jan. 15, 1905. 

Cumberland and Westmoreland Lunatic Asylum, Carlisle.— 
Tenders are Qs vs for plant. Oopies of tender may be 
inspected at the office of the Consulting Engineer, Electricity Works, 
Northallerton, Yorks. Tenders to the Olerk to the Committee of 
Visitors by Nov. 1. 

Mexico. —A consular report states that there із at present a demand 
for the undermentioned classes of manufactures : electrical accessories 
for street railways, including traction, rolling-stock, rails, posts, cables, 
etc., electrio conduits, electrio motors and other accessories for motive 
power, irrigating machinery, steam and electric. 

Rochdale.—The Tramways Committee require tenders for the 
wiring of car depót. Applications, with £1. 1s. deposit, to Mr. О, C. 
Atchison, borough and tramways electrical engineer, Rochdale. Extra 
copies 58. each. Tenders, endorsed Саг Depot Wiring," to be 
addressed to the Town Olerk, Town Hall, Rochdale. 

Sunderland.—The Oorporation invite tenders for the supply of 
two 300-kw. three-phase generators, 5,500 volts, to be coupled to 
existing Belliss engines, and two 300-kw. synchronous three-phase 
motors, 5,000 volts, to be coupled to existing multipolar Silvertown 
dynamos. Tenders by 28th inst. See advertisement. 

Liria (Spain).—The Alcalde requires tenders for the public lighting 
by electricity of the town, in accordance with conditions which can be 
seen at the office of the Secretary of the Municipality. The total 
amount of candle-power required will be 2,000, and the basis of the 
contract will be an annual payment of 6,050 pesetas (about £175). 

Madrid.—An application has been received from Don José Xinxo 
for a concession for an electric tramway starting from the Plaza Rovira 
in Gracia and terminating at San Juan de Horta. The notice 18 
published with a view to eliciting any applications for the same conos 
e “кее advantageous terms ; such applications to be made by 

ov. 10. 

Shanghai. —The Municipal Council invite tenders for the construc 
tion and operation of about 24 miles of electric tramways on the 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines. А 
pro forma contract is open to inspection ly tenderers, and copies 
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be 7 to applicants by the Council's agents, Messrs. John Pook 
and Co., 63, Leadenhall-street, London, Е.С. Tenders by March 31. 

Craivo (Roumania). — The Moniteur des Iniéréts Materials 
(Brussels) announoes that the adjudication will take place at 4 p.m. on 
Oct. 25 (Nov. 7) at the Mayoralty of Oraiova, of the concession for 
construction and working of а line of tramways (mechanical traction) 
in the town of Oraiova. The duration of the concession is fixed at 
50 years. A provisional deposit of £200 is required. | 

Bouth Africa. —Orders for the supply of plant and material for the 
electric lighting of Vryheid will shortly be placed. Orders for 300 
direct-current and 300 alternate-current meters, also for 600 fuse boxes, 
have just been placed by the Johannesburg Municipality. The 
directors of the Nourse Deep gold mine are arranging for an extension 
of their electrical plant.—British South African Export Gazette, We 
refer to the forthcoming contracts for Port Elizabeth (£90,000) and 
other South African towns in another column. 

La Rochelle (Franoe)—The Ohamber of Oommeroe will shortly 
issue tenders for a crane with a lifting power for 30 tons. The beam, 
or the part which projects over the water or vessel alongside, should 
be long enough to unload from a point about 26ft. 6in. from the ed 
of the quay. Tte height of the distal end above the quay should 
15m. (49:21ft.); the vertical distance between the edge of the quay 
and that part of the crane directly over it, 8m. (26'4ft.). А looo- 
mobile is preferred, but should the conditions be unfavourable for 
installing such a machine, then a fixed crane would be adopted. 

Switzerland.—The Feuille Fédérale Suisse of Oct. 5 contains the 
text of a decree of the Swiss Federal Assembly, granting & concession 
for the construction and working of a narrow-gauge electric railway 
from Sierre to Inden or Rumeling, to a syndicate formed by MM. О. 
Zen-Ruffinen and H. Gentinetta, of Louèche, and three other gentle. 
men. The capital to be raised for this purpose is fixed at 2,000,000fr. 
(about £80,000). The Feuille may be seen at the Commercial Intelli. 
genos Branch of the Board of Trade, 73, Basinghall-street, E.O., any 
: y mom the hours of 10 a. m. and 5 p.m. (Saturdays, 10 a.m. to 

p.m. Jj. 

Brisbane.—Tenders are invited by the De 
for the supply and delivery at the Telegrag 
Island, of 100 tubular wrought-iron telegraph poles to Specification 
No. 11 and Schedule No. 51, and also for the supply and delivery at 
the cable tanks, Thursday Island, of three nauts of submarine cable 
to Commonwealth Specification No. 8 (Queensland, No. 22) and 
Schedule No. 50. "Tenders by Dec. 12. They must state the time 
required for delivery ; this time will be counted from the date of the 
notification of the acceptance of the tender. Specifications and forms 
of tender can be obtained at the General Post Offices, Sydney, Mel- 
bourne, Brisbane, and Adelaide. Neither the lowest nor any tender 
will necessarily be accepted. Tenderers are required to note that 
Customs' duties must be included in all charges, as per clause 2 of the 
general conditions. All tenders sent by post must be registered. 


RESULTS OF TENDERS. 


ty Postmaster-General 


Watford.—The Urban District Council have accepted the tender of 


inary Olifford and Gough, at £5,745, for additions to electricity 
wor 
Foreign Contract,—Mesers. W. F. Jones and Oo., of 50, Cannon- 
street, E O., have secured а contract from the Brussels Corporation for 
500 iron-clad three-wire house-service fuse boxes. 
West Ham.—The Town Oouncil have accepted the following tenders 
for material required in the electrification of the tram system in 
Romford-road and Leytonstone-road : 4,000 to 5,000 tons granite 
itchers, Griffiths and Co. ; 870 tons British steel raile, etc., P. and W. 
cLellan ; points, etc., E. Allen and Oo. (Askhame, Limited). 
Johannesburg (South Africa).—The contract for lighting and 
tramway cables, amounting.to £106,377, for the municipal scheme, 
has been awarded to W. T. Glover and Co., Manchester ; and that for 
со wire and cables, £10,789, to the British Insulated and Helsby 
Cables, Limited, Presoot.—HBritisli and South African Export Gazette. 
Weymouth.—The Town Oouncil have received the following 
tenders for the wiring of 12, Gloucester-row : 


Eklees Bros. and. A. W. Hine, Victoria-arcade (accepted)... £24 18 0 
W. Gee, 28, Abbotsbury-road ................ . 2 . 35 15 0 
W. Dickinson, Highfield, Bexleyheath, Kent. 58 10 0 
C. Jett, 7, Queen-street ............. — ——M—— ee. 50 16 0 
W. D. Orchard, Market Houses . . 2. 29 15 0 
H. J. Rider and Oo., 27, Chancery-lane, London, W. O. 48 0 0 
R. J. Nicolson and Co., 26, Cannon- street, Manchester... 48 6 6 


London County Council. — The following tenders have been 
received for the first portion of the Greenwich generating station: 


Steam, exhaust, and other piping, valves, etc. 


J. Spencer, Limited, Wednesbur )). =.. 59,785 2 0 
Stirling Boiler Com ; Limited, Motherwell... 9,792 15 9 
Mechan and Sons, Limited, Glasgow and London ...... 9,884 5 0 
S. Russell and Sons, Leicester . . 2 . . 10,095 19 0 
Foster Bros., Limited, Wednesbury ....... . 10, 145 14 11 
Aiton and Oo., London. XAR NEUE . 10,550 19 6 
T. Piggott and Оо., Limited, Birmingham ...... —— . 10,559 10 0 
E. Le Bas and Oo., London . . 10,592 15 0 
Westwood and Wrights, Brierley Hill, Staffs ..... s... 10,801 0 0 
J. Musgrave and Sons, Limited, Bolton .................. 11,242 7 4 
T. Potter and Sons, London. . . . . — 11,247 2 3 
Hefford and Shuttlewood, Limited, Leicester .......... . 11,515 3 6 
J. G. Moore, Hartlepool ............. — — 3 11,940 18 9 
J. Fraser and Son, London . suse vase veu ui ve 16,468 9 0 


* Recommended for acceptance, with sub-contractors as follows: 
Holwell Iron Company, Melton Mowbray, cast-iron work ; T. Piggott 


Birmingham, riveted pipes; Oape Asbestos Qompany, . 


and Oo., 
London, pipe covering, 


Office Yard, Thureday 


Loughborough... . . . oo 1,850 O 
Heenan and Froude, Limited, Woroester . . . 1,872 3 
R. W. Blackwell and Oo., Limited, London.... 1,950 0 
Oowans, Sheldon, and Oo., Limited, Oarlisle ........... 1,955 0 
J. Buchanan and Son, Liverpool ....... Mor udi os £e —.— 2,299 11 

| J. M. Henderson and Oo., Aberdeen .................. .. 2,406 0 


Condenser and other piping, valves, etc. 
J. Oakes and Oo., Alfreton* _................................. 
Sir Hiram Maxim’s Electrical Engineering Oompany, 


26,418 15 1 


ae, eccrsacorerr naaa EiS ск» 6,486 12 
J, Spencer, Limited, Wednesbury ................ es. 6,725 210 
Aiton and Oo., London. T esce» 6,910 15 10 
Holwell Iron Company, Limited, Melton Mowbray .. 6.974 18 
J. M ve and Sons, Limited, London........... ...... 7,365 
E Le Bas and Co, London. . "A 


Sheepbridge Ооа! and Iron Company, Chesterfield. 

Westwood and Wrights, Brierley Hill, Staffordshire ... 

Olayton, Goodfellow, and Oo., Limited, Blackburn ... 
* Recommended for acceptance, 


Centrifugal and other pumpe, motors, strainers, eto. 
Electric Oonstruction Company, Limited, Wolver- 


S 

eo 

= 

2 
00008 
сз со со юс 


hampton* ......................... — керкеы 28.085 0 0 
J. Cochrane, Barrhead, Glasgow...................— e. „ 8,500 0 0 
Gwynnes, Limited, London......................- . 8.575 0 0 
Entwisle and Gass, Limited, Bolton . ... . . 1 108 0 0 
Vickers, Sons, and Maxim, Sheffield..... .............. .. 9,071 0 0 
Bruce Peebles and Oo., Limited, Edinburgh  .......... . 89,795 0 0 
W. H. Allen, Son, and Oo., Limited, Bedford ......... 9, 0 0. 
British Westinghouse Electric and Manufacturing 

Company, Limited, London....................... — . 9,807 0 0 
E. Scott and Mountain, Limited, Newoastle-on-Tyne.. 9,921 3 0 
Johnson and Phillips, Limited, London  ................ . 10,228 15 0 
Electrical Oompany, Limited, London ..................... 10,519 10 0 
A. Barclay, Sons, and Oo., Limited, Kilmarnock. .. 10,500 0 0 
J. Thom, Patricroft, Lanos. (incomplete tender). S 120 10 0 

irrlees-Watson Oompany, Limited (incomplete 

tender) овоогоо 9999999090090 €0990900000900004005900009900900060 90 900900008 652 0 0 


* Recommended for acceptance, with sub-contractors as follows: 
Drysdale and Oo., Glasgow, centrifugal pumps; Edward's Air-Pum 
Syndicate, London, er ponp ; F. Pearn and Oo, Manchester, artesian 
well pump; J. Thompson. Wolverhampton, fixed strainers ; H. Wall- 
work and Co., worm gearing. i 


For the supply of three electric car traversers—two for the New Oross 
car-sheds and one for the Camberwell car-shed. 

О. and A, Musker (1901), Limited, Liverpool* ......... 

Jessop and Appleby Bros., Limited, Leicester . . 1,534 6 

Hurst, Nelson, and Oo., Limited, Motherwell. .. 1,646 8 


Ransomes and Rapier, Limited, London mue .. {2765 10 
J. Hitchin and Son, Limited, Halifax ...................- eae 34 


Dick, Kerr, and Oo., Limited, London..................... 1,828 4 
Brush Electrical Engineering Oompany, Limited, 


* Recommended for acceptance. 


Weston-super-Mare.—'The Urban District Council- have received 
the following tenders for the supply and fixing of a 5-h.p. motor engine 


for the town yard : 


Oaks and Sons (acoepted)....... ——— ÁÁ——— ..£45 5 0 
Hillman and Sons 2 3 e». 45 8 0 
F. O. Stephbensnsnsns. ——————À — 45 10 0 
Brush Electrical Engineering Oompan TOT 50 10 0 
Bryant and Sone sccvsiveece еее ненен оона se ai 5b 6 6 
Star Engineering Company . . . . . 62 11 6 
Lea ver and Foz....« dee tees nter rema a ters e 7 10 0 


BUSINESS NOTES. 


TRACTION. 


Aberdeen.—A sum of £25,000 is to be borrowed for finishing the 
incomplete routes. 

Bury, Rochdale, and Oldham.—The transfer of the company's 
undertaking was formally carried out last week. 

Dover.—The Tramways Oommittee sre to consider the question of 
constructing a light railway to join the tramways. 

Blackpool.—Penny fares on the Promenade and Morton sections of 
the Corporation tramways have been decided upon by the General 
Purposes Committee. 

Leith.—The sub-committee appointed by the Corporation to visit 
the tramways systems of other towns unanimously recommend the 
overhead principle. Preliminary arrangements are now being made 
for the work of conversion. 

Lancashire and Yorkshire Railway.—It is reported that the 
company intend to erect a station in the near future between Marsh. 
lane and Seaforth on the electrified section of their railwsy. 

Edinburgh.—The Lord Provost's Committee recommend that the 
application of the lessee company, referred to in our issue of the 7th 
inst., for a reduction of £50,000 in the capital sum, upon which rent 
is to be charged, be not entertained. 

Huddersfield.—The receipts for the six months to the end of 
September total £37,371, and the total working ye ese amount to 
£19,199. After allowing £12,390 for interest and redemption of debt, 


but making no allowance for depreciation, th“ e iq a net surplus of 
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Proposed Electric Railway.—The old scheme of an electric 
railway between Dundee and Stanley is again attracting attention in 
Perthshire, It may be remembered that some time back futile attempts 
were made to induce one of the railway companies to undertake the 
scheme. 

Beokenham.—The Urban District Council having received an 
enquiry from the British Electrio Traction Company as to whether the 
Council would be able to supply energy for the working of the Penge 
tramways, and upon what terms, the Council desire the company to 
state when they are likely to requice the current. 


Keighley.—The tramways were opened last week. Major Pringle, 
R. E., who inspected the system on behalf of the Board of Trade, 
expressed his entire satisfaction with it. The service was promptly 
opened to the publio, and is being well petronised. 

Yarmouth.—The Council have confirmed the recommendation of 
the Tramwsys Committee that notice be served upon the Gorleston 
Tramways Company requiring them to sell, and a committee has been 
appointed to negotiate with the company. The Board of Trade have 
approved the extension from St. Peter’s-road to Queen’s-road. 


Perth.—The Council have ultimately arrived at a decision in regard 
to the tramways, which are to be electrified. Mr. Lambert, the elec- 


trical engineer, states that a more powerful engine will be introduced | 


at the generating station. and that the Corporation will be able to 
provide power for the iramwsys under highly economical conditions. 


Derby.—We are pleased to learn that the question of delay in the 
execution of works between the Corporation and Messrs. J. G. White 
and Oo., Limited, has been amicably settled. It is understood that 
the work actually carried out was largely in excess of the contract 
requirements and involved numerous changes in the specifications. 
This пишу caused the time for completion originally specified to be 
exceeded. 

Malifax.—The new double line of tramway connecting Bailiffe 
Bridge and Brighouse hes been opened. When the proposed Bradford 
extension from. Wyke to Bailiffe Bridge is carried out—as is hoped to 
be done before 12 months have passed—it will be possible to travel 
from Bradford to Brighouse, a distance of seven miles, entirely by 
electric tramcar, at a cost of 4d. The Lancashire and Yorkshire 
Railway have forwarded to the Sowerby District Council a protest 
against the suggestion that, in consideration of the Corporation extend- 
ing the tramways to Sowerby, that authority should remit the district 
rate on such property for five years. 

Leeds.—The accounts for the half-year from March 26 to Sept. 29 
show receipts totalling £161,089. 5e. 10d., as against £151,567. 15s. 
for the corresponding six months last year, an increase of £9,721. 
10s. 10d. The advance is attributed to better weather and the intro- 
duction of the split-turn system of working. There was an increase in 
the working expenses of £2,865, the total being £83,500, as against 
£80,635. The estimated gross profit was £77,585, and after the 
deduction of charges for depreciation, interest. and sinking fund, it 
is expected there will be a net profit of £39,293. 15s. 5d. This is an 
increase of £2,403. 9s. 5d. over the net profit in the corresponding 
half-year. 

Bury.—A deputation from the Ramsbottom District Oouncil 
attended upon the Tramways Committee last week with a view to the 
extension of the Tottington section. The matter is receiving the 
attention of the committee. The Bolton Oorporation have intimated 
their consent to the Bary Oorporation obtaining powers to lay tram- 
ways to the borough boundary at Ainsworth. As a consequence of 
this the Bolton Oorporation have rescinded a resolution arrived at by 
them some time ago to themselves apply for powers to extend their 
Bury-road tramways. Another conference has been held in reference 
to the Heywood tramways, and although a final decision has yet to be 
мерсе it is understood that further progress with the negotiations 
was ө, | 


Heywood.—At the meeting of the Town Oouncil, a desultory 
discussion ensued as to the negotiations with Bury and Rochdale. 
The Chairman of the Electricity and Tramways Oommittee, replying 
to the criticisms that had appeared in the local Press to the effect that 
the dust destructor onght to be used for driving the tramways, stated 
that the refuse at Heywood was much inferior to that at some of the 
towns where the destructor was employed for this purpose, so that he 
did not think there would be any advantage in connecting the 
destructor with the electrical works. Не mentioned that the borough 
electrical engineer had told him there were times when the heat 
generated by the destructor was во low that it would not work even 
a small mortar mill The borough and electrical engineers have 
prepared a report on the matter, which agrees with the views expressed 
by the chairman. 

Bournemouth.—The arbitration proceedings to determine the costs 
to be paid by the Corporation for the undertaking of the Poole and 
District Electric Traction Oompany were resumed last week. The 
amount claimed by the company is £420,589, and the following are 
the valuations of the experts. For thecompany : Mr. Sellon, £420,589 ; 
Mr. More, £458,525; Mr. Hammond, £483,778; Mr. Dickenson, 
£59,237 ; and Mr. Conachy, £377,752. For the Corporation : Mr. 
Waller, £70,400; Mr. E. M. Lacey, £66,174; Mr. F. W. Lacey, 
£55,379 ; and Mr. Baker, £68,947. Mr. J. B. Hamilton, tramway 
manager at Leeds, who was called on behalf of the Corporation, esti- 
mated the value at £70,659. The evidence on both sides having been 
concladed, Mr. Lloyd, K.O., addressed the arbitrators on behalf of 
the Corporation, and characterised the company’s claim as a grossly 
exaggerated and extravagant one. 


.—At the meeting of the Town Council the Tramways 


Leamington \ 
Committee reported that they had received a letter from the engineer 
of the British Electric Traction Oompany enclosing a set of plans in 
passing 
places, throughout the borough, proposed to be laid by the tramway 


duplicate showing a single line of tramway, with occasional 


company, and stating that such plans cancel those showing a double 
line submitted on Aug. 5, 1903. The committee recommended that 
such plans be disapproved for the following (amongst other) reasons : .. 
(1) that 4in. by bin. sett paving was shown in oertain streets, whereas 
the TENY company had agreed to lay wood paving r hout the 
borough ; (2) that the type of pole approved by the Oouncil for use in 
Victoria-terrace and The Parade could not be used if a single track 
were laid ; and (3) that for an efficient electric tram service the pro- 
posed single track would be unsuitable. The report was adopted. 


Croydon.—The Oorporation have decided to include the following 
further extensions of the tramway system in their Bill: (a) an exten- 
sion of the tramways system from Lower Addiscombe-rosd along 
Morland-rosd, Woodside, and Portland-road to near Norwood Junotion 
Station. (b) An extension from Thornton Heath terminus to the 
Gloucester publio-house, Whitehorse- road (agreed to by the Council on 
Oct. 27, 1902. This to be a single line with turn.ounts. (с) An 
extension from High- street, South Norwood, along South Norwood-hill 
to its junction with Ohurch- road. This to be a single line with turn- 
outs. The following provisions are also to be inserted: (a) borrowing 
powers for extending the Thornton Heath and Purley depóts, and for 
the provision of new cars ; (^) power to ran omnibuses. The Corporation 
have decided to oppo e the application of the British Electric Traction 
Company for an extension of three years in which to complete the 
ии Light Railway. А depét is to be constructed in Morland- 
r ө 

Bradford.—The question of the trams g under the railway 
bridge at Eocleehill was diecussed at Menday’s meeting of the Tram- 
ways Committee. The Board of Trade inspector obj to the limited 
distance between the upper deck of the cars and the bridge. It appears, 
however, that the Corporation have & number of cars, including those 
taken over from the Mid-Yorks Tramways Company, which allow of 
the necessary clearance, 80 these will be utilised for the Greengates 
route, At a meeting of the Tramways Committee on Monday a 
report on the year's working was adopted. We have already published 
particulars of the acoounts. Reference is made to some minor exten- 
sions which have been made, snd it is considered that practically every 
part of the city is well served, so far as tramways are concerned. Ia 
pursuance of the policy of undertaking the electrical equipment of 
tections without the aid of contractors, the committee are pleased to 
state that this work has again been executed by the department with 
very satisfactory results. The route length of the tramways worked 
by the Oorporation now totals 55 miles. Roughly speaking, the aom- 
mittee maintain ‘two-thirds of the surface of these atreets with granite 
paving. 

Belfast.—At Monday’s meeting of the Tramways Committee it was 
reported that the London Oounty Council had granted permission to 
Mr. A. Young to act as valuer, on the understanding that the Belfast 
Corporation would take up the minimum amount of his time and that 
he should receive no fee. The advisability of having the overhead 
telephone wires removed so that they might not interfere with the 
electric traction wires was discussed, and it was decided to give notice 
to the National Telephone Oompany in tbe terms of their agreement 
with the Oorporation, this notice to expire in Mav next. It was also 
dı cided that an endeavour should be made to effect an arrangement 
on similar lines with the postal authorities. The tramways manager 
(Mr. A. Nance) intimated that he would require the assistance of an 
architect in making the necessary alterations at the car depots, but he 
be'ieved this work could be done for a less sum than had been antici- 
pated. Alderman Wm. M’Oormick moved, and Councillor Thompson 
suconded, that Messrs. Graeme Watt and Talloch should be appointed 
architects for this and other work. It was resolved that the work in 
connection with the tramway depóts should be carried out by the 
Corporation’s own staff. A letter was received from the Belfast and 
County Down Railway Company, stating that their engineer was pre- 
pared to consult with the city surveyor in regard to the proposed 
raising of the bridge at Bridge End. It was agreed that Mr. Nance's 
office should be connected with the telephone exchange. 

Cardiff.—The annual report of the tramways manager (Mr. Arthur 
Ellis) was before the committee last week. This shows that the total 
income from all sources amounted to £1(8 442. The working ezpenees 
totalled £68,474, 4s. 2d., leaving a gross profit on the undertaking of 
£39 964. 7s. 11d. The surplus income was dealt with as follows: 
interest on loans and repayment of principal, £335,601. 93. 53.; 
estimated profit allocated to relief of rates, £642; payment out of 
revenue for construction of Fair Oak-road loop, £403. б. 4d.; leaving 
a surplus balance for disposal amounting to £5,317. 188. 2d. The 
expenditure on claims account amounted to £1,183. 10s. 34., 
leaviag a surplus of £1,361. 6s. 11d., which, added to the 
total amount brought forward last year, made a total insurance 
fund of £2,950. 106. 9d. The actual net surplus balance 
for the year was really £7,724. bs. 51., and he recommended 
that £9,137. Ов. 4d. should go towards the oreation of а reserve fund 
to mret the heavy payments that would come upon the department in 
future for the maintenànce and renewals, particularly of the permanent 
way. Oonsiderable discussion took place on this recommendation, Mr. 
Ellis pointing out that all repairs and renewals to the overhead wires 
and cars, etc., were paid for out of revenue, and there was practically 
no depreciation in those respects, but some years hence the permanent 
way would have to be renewed, and it was advisable to have a reserve 
fund for thie purpose: Some of the members could not quite see how 
tbere could be no depreciation in the cars, overhead wires, eto., 
and Mr. Ellis explained that so far as the overhead equipment 
was concerned, as soon as a piece of wire was worn it was replaced 
by а new piece, and in the course of time all overhead wires 
would be renewed in that way out of revenue. In the same way 
the cars were renewed as each portion of them became wera out. 
Councillor Orossman thought Mr. Ellis's remarks constituted a strong 
Fa in favour of the establishment of a works department. Mr. 
Ellis pointed out that the loan charges were jncreasing, and the revenue 
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was stationary as they were carrying as many passengers as they could 
expect to do, the whole of the population of Cardiff being carried in 
the cars nearly three times a week, The time had come, therefore, to 
consider the question of raising the fares on some of the routes. This 
matter, however, is to be conmdered st a special meeting to be held in 
November. Mr. Ellie’s recommendation in regard to the creation of a 
reserve fund was adopted. 
Lendon County Council.—The Council have arran with 
Messrs. J. G. White and Oo., Limited, for a reduction by £1,569 of 
the contract price of £95,000 for the reconstruction of the Kennington- 
Streatham section, as after the contract. had been prepared it was 
decided to nd the tram traffic, thus saving the contractors from 
nroviding a temporary track. The Highways Committee of the Stoke 
Newington Borough Council recommend that the Council assent to the 
overhead system for the tramways on the Moorgate-street to Manor 
House route, having regard to tho material difficulties and expense in 
connection with thd conduit system, The same committee further 
reported that, pursuant to reference, they had recousidered their 
recommendation with respect to the application of the County Oouncil 
to the Board of Trade to sanction the use of a centre conduit slot, lin. 
in width, in lien of a slot jio. in width on certain of the Coun 
Council tramways, 1 those in the Stoke Newington - road, 
High. street, and Stamford -hill. The committee instructed the borough 
surveyor to inspect the Bournemouth tramways constructed on the side 
or rail alot principle, and having heard his report, directed a com- 
munication to be addressed to the Board of Trade to the following 
effect : '' That the Council was unable to approve of the proposal of 
the London County Connal for a lin. slot in the centre of the track їп 
lieu of the ĝin. slot previously proposed, and was, moreover, of opinion 
that it was desirable that one of the rails should be adapted for a slot 
for the plough in lien of putting the same in the centre of the track 
as suggested. This system had been successfully worked in other 
places, and it must be ap t that the fewer rails there were in the 
road the less the public disadvantage. That the Council also desired 
to draw attention to the undesirability of putting the covers of the 
insulator boxes level with the surface of the road. It was proposed to 
place four of these covers across the track at every 15ft., but by placing 
the same under {Ье paving а better surface to the road could be 
maintained. The Council have rejected as grandmotherly legislation 
а proposal that all cars, buses, oto., plying for hire should be compelled 
to exhibit а list of fares outside the vehicle ; and on the ground that 
they had already made sufficient concessions, the Council also rejected 
the following proposition: That it be referred to the Highways Com- 
mittee to consider and report upon the practicability of granting to 
clerks and all women workers using the Ooundil's tramcars before 
9 s. m. the privilege of travelling at the reduced fare now enjoyed by 
all working-men up to 8 s.m." 


LIGHTING AND GENERAL. 


Bishop Stortford.—Application is to be made for an electric light. 
ing provisional order. 


Dudley.—The profit е, the municipal electrical undertaking for the 


past year amounts to E 


he treasurer’s accounts of the electric undertaking 


Bermondsey 
shows a credit balance of £512. 


-—The Borough Council have decided to supply current to 


Hornsey 
depôts and schools at a uniform charge of 4d. per unit. 


Bemoval.—Mr, A. S. E. Ackermann, A. O. G. I., A. M. I. C. E., has 


moved into larger offices at 25, Victoria-street, Westminster. 
Creydon.—An extension of mains in Melfort-road, suggested by the 

borough electrical engineer, is to be carried out at a cost of £560, 
Leek.—The Urban District Council are raising £600 as part of a 

Joan of £1,800 sanctioned in respect of the electricity department. 


Wolverbampton. —The Town Council have approved extensions of 


lighting mains at an estimated cost of £220 and £645 reapectively. 

Leeds.—The Lighting Committee have decided to recommend the 
Council to extend the supply of current for lighting purposes to 
Kirkstall. | 

Whitby.—The U:ban District Oouncil proposes to promote a Bill 
which includes power to wire private premises for electric light and to 
let out electric apparatus. 

Greenock.—The units of. electricity generated during the month of 
September amounted to 139,856, as compared with 113,272 in the 
corresponding month of last year. 

Cheshunt.— Consequent upon an enquiry by the Board of Trade, 
the Council have decided to inform that authority of the stepe they are 
taking to carry out their electricity supply order. 

Stamford.—A committee has been appointed to report upon the cost 
of electric lighting and heating at the union house. It is stated that 
at present the cost at thé house is about 2d. per unit, 

Sale of Plant.—Particalars of various sales of Pen. including an 
electric lighting plant suitable tor country residence, a 60-b.h.p. 
Tangye gas-engine, and 1-h.p. motor, appear in another column. 

Ipswich.—The Council have entered into an agreement with the 

General Electric Company, Limited, to supply motor installations for 
use within thé borough upon terms for a period of seven years from the 
19th inst. 
Margam.—The District Council on Monday, after discussing the 
draft sgreement with the South Wales Electrical Power Company, 
eld to eliminate clause 11 giving the company power to provide 
energy for collieries and works. 

London County Council—On Tuesday it was reported that the 

iod for the repsyment of the loan of £1,415,000 to St. Marylebone 
bos been fixed at 38 years. The tramway offices of Gabe are to 


be wired and fitted at а cost of 8550, 


approsohing completion. 


Wireless Station.—The wireless telegraphy station at Ushant is 


now open for business, the charge being 74d. per word in addition to 
the ordinary telegraphic rate. 


All telegrams must bear after the 
address the word *' Radiotelegramme." 
South London Electric Supply Corporation.—The company 


reporta having sold during the first nine months of the current year 
6,590,572 unite, as against 2,788,400 units for the corresponding period 


of last year, showing a gross revenue of £51,C09 as against £27,065. 


Pembroke. —The new electric generating station at the dockyard is 
The preeeat contract is for five miles of 
trenches, and in each trench two, three, or more ducts are laid. Each 
contains three cables, giving з total of 40 or 50 miles of eleotrio cable. 


Stratford.—The Town Council have resolve! to enter into negotia- 
tions with the Birmingham Installation Company with a view to an 
arrangement with them, subject to the sanction of the Board of Trade, 
to transfer to them upon terms to be agreed upon the Council's powers 
under the electric lighting provisional order. | 


Dunfermline.—The Town Oouucil have decided to engage Mr. 
William Brooks Sayers, M. I. E. E., Glasgow, to furnish an independent 
report as to the Council's position with regard to electric supply, ard 
the best course to pursue, whether under agreement with the Fife 
Electric Power Company or independently of that company. 


Holyhead —The Urban District Council have referred back to com- 
mittee a recommendation that £60 be expended on the electric works 
house to place it in a fit condition as residence for the electrio engineer. 
The work of connecting Holyhead with the telephonio trunk is to be 
proceeded with &t onoe, private persons having become guarantors for 
£101. 165. 

Marooni Wireless Telegraphy.—A contract has been awarded 
for the dismantling of the present Marconi wireless telegraphy station 
at Table Head, Cape Bioton, and for the removal of the towers four 
miles inland. The construction work will be completed by Јар, 1 
next. The station will be the most powerful yet erected by the 
Marconi Company. 

Stock Exchange.—The Stock Exchange Committee have ordered 
Metropolitan Railway £3,611,558 34 per cent. preference stock, 
£1,110,715 34 per cent. A preference stock, £3,601,278 34 per 
cent. debenture stock, and £335,214 34 per cent. ‘‘ A” debenture 
stock, in lieu of the preference and debentare stocks now quoted to be 
quoted in the official list. 

Montrose.—At the last Town Oouncil meeting a motion for the 
appointment of a committee to reconsider how the Oorporation might 
acquire the whole of the electric lightiog plant in the burgh found no 
seconder, It was contended that the negotiations would take some 
time, and it was in the ratepayers’ interest to purchase the plant, The 
company had made £11,000 of profit. 

Caversham.—The Urban District Council last week decided in 
favour of taking steps to obtain a provisional order snthorising the 
Council to supply electricity for any public or private purposes within 
the district. No actual move has yet been made, because the attendance 
at the meeting was eo small that the members would not take the 
responsibility of incurring the expense. 

Eastern Telegraph Co.— After payment of interest on the deben- 
ture stock, dividend on the preference stock, and the interim dividend 
of £1. 58. per cent. on the ordinary stock, there remains a balance 
available sufficient to pay a final dividend of £1. 53. per cent. and a 
bonus of £2 per cent. (both tax free) on the ordinary stook, making a 
total distribution of 7 per cent. for the year ended March 31. 


Wulans and Robinson, Limited.— According to a statement by 
Mr. Maik Robinson at the recent general meeting, the above firm 
proposes to tske up the manufacture on a large scale of the Diesel 
engine. We are informed that this move is being made under 
a manufacturing arrangement with the Diesel Eagine Oompan 
Limited, of London, with whom the selling rights remain and who will 
deal with all enquiries. 

Geltadale.— The Postmaster.General’s off;r to provide aud maintain 
8 double-wire circuit fitted with four telephones between the water- 
works engineer a office, Fisher.street, Oarlisle, and the attendants’ 
cottages at Cumwhintom, Oastlecarrock, and Binney Bank, for an 
annual rental payable in advance of £141 under an agreement for 10 
years, has been accented. Messrs. Mansergh are to have the work 
between Carlisle and Cistlecarrook put ia hand at once, 

Callender's Cable and Construction Co.—The directors have 
decided to pay an iatecim dividend of 58. per share, being at the rate 
of 10 per cent. per annum, on the ordinary shares of this company. 
The ordinary share register will be closed from the 20th to 31st inst., 
both days inclusive, for the purpose of preparation of such dividend, 
and the warrants will be payable on Nov. 1. Sir J. Fortescue 
Flannery, M.P., has been elected а director in place of Lieut.-Colonel 
G. A. Elliot, deceased. 

Islington. —At to-night meeting it will be proposed (1) that the 
salary of Mr. Percy E. Rycroft, the assistant engineer and works 
manager at the electrico hghting station, be increased to £250 per 
annum as from the 26th inst.; (2) that increased siding accommoda- 
tion be obtained at the electric Jighting station from the Great 
Northern Railway Company, the company having intimated that for 
an annual payment of £5 they will construct an additional siding ; (3) 
that £568 be expended upon extension of mains. 

Woolwich.—We understand that at a meeting of the Woolwich Non 
Political Ratepayers’ Association last week the following resolution 
was carried: That in the opinion of this association the immediate 
extension of the electric lighting and power works st Shooter's Hill, 
Eltham, and Lee Green is desirable both from a business and economic 
point of view, and this association trusts that the Borough Council 
will decide to adopt the ssheme submitted by the Electricity 


Committee on Sept. 29, with a view of carrying on the same,” 
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Perth.—The electric light has been introduced into St. Paul's 
Established Ohurch. There are 113 16.c.p. lampe, the gallery being 
lighted by electric standards, and the body of the church by electroliers. 

esere. M'Leish, Morrison, and Oo., Mill-street, Perth, were the con- 
tractors. The work was carried out according to specifications drawn 
up by Mr. Lambert, the electrical engineer, while the fittings have 
been supplied by the Ediswan Company. 

Huddersfield.—The borough electrical engineer’s last report shows 
that at the beginning of October there was a total of consumers amount- 
ing to 1,974. as against 1,954 in September, an increase of 20, whilst 
there were 135,468 lamps connected, being an incroass of 1,255 over 
the number in September. The total length of mains on Ost. 1 was: 
primary, 88,485 yards ; secondary, 65,864 yards. Їп connection with 
the proposed supply to Golear, it bas been decided to apply for sano- 
tion to borrow £4,300. Mr. A. V. Anderson has been appointed 
junior assistant at a salary of £78 per annum. 


Oriental Telephone and Electric Co.—The directors have 
declared the following dividends: (1) an interim dividend of 3 per 
cent. on the 6 per cent cumulative preference shares for the current 
year (less income tax) paysble to those shareholders whose names are 
on the share registers of the company at this date; (2) an interim 
dividend of 3 per cent. on the ordinary shares for the current year 
(free of income tax) payable to those shareholders whose names are 
on the share PH eis of the company at this date. The warrants in 
both cases will be posted on lst inst. The share transfer books are 
closed until 31st inst., inclusive. | | 

Electric Lighting Shares.— With the coming of the dark. winter 
135 and the consequent calling of the public’s attention to electric 
lighting companies, the usual improvement in this class of investment 
may be regarded as probable. Moreover, the best class shares їп this 
section return a 4j to 5 percentage to their proprietors, and the 
management of electric lighting concerns has now reached such a 
pitch of excellence in so many instances that investors can confide 
their money safely to the shares. If the market is not particularly 
free, it is а very steady one, and dealings are at all times easy in а 
reasonable amount of shares. — Westminster Gazette. 


Hydro-Eleotrio Plant.—Don José Luis Gomez Navarro is to appro- 
priate 10 cubic metres per scond of water from the River Segura at the 
point called Rio Muerto, for the production of electrio power, to be 
used for industrial purposes in Murcia and other towns. e Gacetas 
containing the foregoing notice may be seen at the Oommeroial 
Intelligence Branch of the Board of Trade, 75, Basinghall-etreet, E. O., 
any day between the hours of 10 a.m. and 5 p.m. (Satardays 10 a.m. 
to 1 p. m.). Snr. Andres Lifebore has obtained from the Mexican 
Government permission to utilise the water of the Amacuzas, in the 
Tetecala district, State of Morelos. The maximum to be taken is 
BO cubic metres per second. 


Dartmouth. —At the end of 1903 the Urban Electric Supply Com- 
y, Limited, had connected to their mains 225 consumers with a 
total of 6,610 8-c.p. lamps, The corresponding figures on Sept. 30, 
1904, were 566 and 9,473. The average of 318 8-c. p. lamps per month 
is 50 per cent. above the estimated number at the beginning of the 
year, while there are still 20 consumers waiting to be connected, 
equalling some 760 8-c.p. lampe, which will make over 10,000 at the 
end of the year. The works last year generated 112,192 units, out cf 
which 73,650 were sold. This year up to Sept. 30 they have generated 
109,470 units and sold 77,187. There being still three months to 
complete the year's working, it is hoped that over 150,000 units will 
have passed out of the dynamos. 

Walsall —The Electricity Committee in their last report give the 
total number of consumers supplied on Sept. 50 as 366. During the 
past month the total units generated at the station was 125,755. The 
total output from the main generators was 119,857 units. The total 
units from the transformers was 93,617 (estimated). The total units 
registered on the meters was 88,416. The machinery was run for 685 
hours. The wages paid amounted to £123. An offer of the Reason 
Manufacturing Company, Limited, has been accepted, who will take 
back the old demand indicators, which, owing to the change in the- 
method of charging consumers, will not now be required, and allow а 
credit of 10e. on the large size and 7s. 6d. on the small size, on the 
condition that the oommittee purchase some of their ordinary meters 
at 47s. 

Tonbridge.—At the last meeting of the ratepayers’ association 
Admiral Pattisson said he hoped the electrio light was making a move 
in the right direction, and he thought they should do all they could to 
support the Council in carrying out that undertaking. He had seen 
that several members of the Oouncil had run down certain lighte and 
the undertaking generally. It wasa mistake. It was their duty to 
support it all they oould— the school had done во and they ought to do 
80. It would pay sooner or later, and it ought to have their help. 
Several members spoke in a similar strain, and a wiitten question put 
by another member was as follows : Is it good form for some 
members of the District Oouncil to continue to deprecete and hamper 
the progress of the electric light now that it is the property of the 
ratepayers ?” 

Salford.—The abstract of last year’s accounts of the Electricity 
Committee show receipts for current, rent of meters, etc., of £67,287, 
oat of a total revenue of £68,767. The expenditure amounted to 
£25,907, leaving a balance to credit of profit and loss amounting to 
£42,860. The generation of electricity оов £15,141. After liqudist- 
ing a deficiency of £2,394 on last year's account, and paying £51,086 
in interest and redemption of loans, etc., the committee placed £8,000 
of the gross profit to credit of a depreciation and renewals fund, and 
the balance £1,380— was transferred to the district fund in relief of 
the rates, The expenditure on capital account to March 31 last was 
248,255, and the income £42,627, showing a debit balance of £5,606. 
The total liabilities amount to 2521.537, and the assets to £563,693, 
showing а balance of ats over liabilities amounting to £42,155, 


Hammersmith. —Application is to be made to the London County 
Council for a loan of £18,482 for electrical machinery. The probable 
expenditure of the additional plant which the Council has recent! 

to provide comprises the following items: Three boilers (includ- 
ing brickwork, feed-water heater, forced-draught apparatus, economiser, 
pumps, piping, eto.) —total estimated expenditure for completed exten- 
sions, £12,100; total amount of contracts accepted to date, £4 899 ; 
estimated value of contracts yet to be settled, 27,201; estimated pay- 
ments on account of extensions to March 31, 1905, £3,600. Two 
1,500-kw. turbo-alternators (including condensers, eto.) £20,000 
(£18,482 ; £1,517 ; £10,500). Ash conveyor, tank, battery, chimney, 
flues, extension of condensing main, buildings, etc.— 25,900 (£2,067 ; 
£3 832; £2,054). Olerk of works and sundries—£2,000 (— ; £2,000; 
£500). Feed pump, superheater, etc., already installed (transferred 
to capital account from last year's revenue account)—(£1,828). 
Totals— 40, 000 (£25,449 ; £14,651 ; £18,482). 


Kings Lynn.—The electrical engineer in his last report stated that 
since the last meeting applications had been received for a supply to 
539 additional lamps of 8 o p. or equivalent, making a total of 19,696, 
and that there were now 480 connections to private consumers, being 
an increase of four. The following statement was submitted: Units 
generated—July, 1904, 25,436 (1903, 18,149); total units sold to 
private consumers (light and power), 21,484 (8,633); units sold at 
power rates, 15 643 (4,919) ; cost of fuel, stores, repairs, and wages at 
station, £116. 18s. 10d. (£100. 19s. 11d.) ; cost per unit generated, 
1:1034d. (1:5855d.); wages of lamplighters and outside staff, £18. 
16s. 9d. (£19. 15e. 5d.). Units generated, August, 1904, 29,974 
(1903, 22,977); total units sold to private consumers (light and 
power), 15,998 (11,663) ; units sold at power rates, 9,729 (4,793); 
cost of fuel, stores, repairs, and wages at station, £120, Os. 10d. (£93. 
lls. Id.); cost рег unit generated, 0'96114. (0°9771d.) ; wages of lamp- 
lighters and outside staff, £21. 32. 5d. (£17. 16s. 6d.). 


Liverpool. .—On Wednesday the Electric Power and Lighting Com- 
mittee passed a vote of thanks to Mr. Richard Dart for his services as 
chairman during the past municipal year. Mr. Dart, in responding, 
said, according to the Liverpool Courier, that the number of consumers 
of electricity in the city had increased from 4,790 to 5,545. The 
total amount of energy supplied for lighting and power showed an 
increase of 20 per cent. over last year, and 124 per cent. increase 
on the electrical energy supplied for tramways, the increase on 
the total output being 15 per cent. The new power station at 
Lister-drive would commence work in the course of a few weeks, 
and additional plant was being provided for sub-stations, Oonsequent 
upon active building operations five miles of new streets had been 
lighted, and the work of lighting passages, commenced in 1896, had 
now been completed, 2,664 a having been fixed at a first coat of 
£21,300. The annual additional charge would be 24d. 500; 5,435 gas- 
meters had been tested, and 578 rejected; 2 936 electricity meters 
tested, and 1,079 rejected. The average illuminating power of the gas 
had been 20°83 candles, the parliamentary power being 20 candles. 
The city was at present lighted by 18 312 lampe —eleotrio and gas. 


Bedford.—An enquiry has been held into the Town OCounoil's 
application for sanction to borrow £44,950 for oses of electric 
lighting. Mr. Hedley Baxter, the town clerk, said the estimated 
population of the borough was 37,100, the last census showing а 
population of 35,144. e rateable value was £197,614, and the loans 
on the district fund £19,006. He understood there was to be no 
opposition to this applicstion. In 1898 an ssi was made to 
the Local Governmeat Board for sanction to a loan of £41,000, which 
was granted. At that time the number of consumers connected with 
the mains was 376, апа the number on March 31 this year was 1,140, 
or an increase in six years of 773. The number of inhabited houses 
in the borough was 7,550. During the last two years there had been 
а profit on the electric works undertaking for the first time; they had 
now turned the corner. The profit for the year ending March 31, 1905, 
was £23. 11s. 8d., and for the year ending March 31, 1904, the profit 
was £744, 11s. 6d. The electrical engineer (Mr. W. R. Phillips) gave 
details of the proposed expeaditure. He also stated that Wi reap 
had under-estimated the demand. It had been contemplated that 
there would be 150 increase in the consumers; but they had spent 
£7,730 on house connections alone, instead of. 21,500. 


Electrical Mining Plant.— Messrs, Scott and Mountain, Limited, 
of the Olose Works, Newcastle-on-Tyne, have just secured a contract 
from the Alquife Mines and Railwsy Company for a complete electrical 
plant for their mines in the South of Spain, which installation is of 
considerable interest on account of water power being used. The 
Alquife Mining Company have secured the water rights of the Rio 
Alcazer, and from this river they are able to get, under the worst con- 
ditions, from 3,000 h.p. to 4,000 h.p. with a fall of 280ft. The elec- 
trical plant consists of a 300-h.p. double Pelton wheel, with a special 
form of governor, the turbine being fitted with a heavy flywheel and 
directly coupled to one of Messrs. Scott and Mountain’s three-phase 
alternating-vurrent generators of 250 kw. 5 This generator 
delivers three-phase current at an E. M. F. of 500 volts to a transformer, 
where it is transformed to 5,500 volts, and conveyed from the power 
station to the mine, a distance of nearly 10,000 yards, by bare over- 
head wires. At the mine the current is again transformed down to 
500 volts by means of ороо transformers for the power motors, 
and to 250 volts for the lig шо the private houses, workshops, and 
offices, At the mine there will be installed two motors of 100 h.p. 
each for driving the briquetting machinery, and six 15-h.p. motors for 
driving the elevators, etc.; also nine 6-h.p. motors for driving the 
feeding gear from the kilns, hoists, workshops, etc. About 275 inoan- 
descent lamps will also be installed throughout the workshops, offices, 
eto. 


London Gazette.—The partnership between George Becker and 
Otto Bohndel, carrying on business as agents for electrical fittings at 
29, Oock-lane, Saow-hill, London, under the style of Schoen Bros., haa 
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been dissolved by mutual consent. The partnership between George 
Arthur Smith and George Herbert Huntsworth, carrying on business 
as electrical engineers at 180, Regent-road, Liverpool, under the style 
of Smith and Hurtsworth, has been dissolved by mutual consent, The 
partnership which has for some time pest been carried on by Albert 
Olulee Hands and George Hands under the firm of Hands Bros., at 
50 and 34, Snow-hill, London, in the trade of electrical engineers, 
manufacturers of electrical fittings, eto., has been dissolved by mutual 
consent. A general meeting of the London Telegraph and Steam- 
Gauge Electric Company, Limited, will be held at 4, Romford-road, 
Stratford, Essex, on Nov. 21, 1904, at 4 p.m., for the purpose of having an 
account laid before them, showing the manner in which the winding-u 

has been conducted and the property of the company disposed of, 
The creditors of the Bath Electric Manufacturing mpany, Limited, 
are required to send their names and addresses and partionlars of their 
debts or claims to Mr. Augustus О, Comley, Albion-chambers, Bristol, 
liquidator. The Electrica] Bleaching Oompeny, Limited, has been 
wound up voluntarily, and Mr. William Barrett Winnicott. Queen. 
street, Nottingham, accountant, appointed liquidator. 
meeting in the estate of James Marsden, 39 and 10, Woodcock-street, 
Birmingham, electric fittings mannfacturer, will be held on Oct. 26, 


at 11 s.m., at 174, Oorporation-street, Birmingham. The last day for 


receivip шо in the estate of Thomas Нуош, electric light fitter, 
eto., 159, Fawcett-road, Southsea, is Nov. 1, 1904. 

Lichfield.—At the last City Council meeting a report was adopted 
giving tbe history of the Council's electric lighting order. 
report the Electric Lighting Committee said they had had before them 
several proposals for working the electrio lightin 


whereby the Oorporation should borrow to the extent о 


pot down an electric lighting station with mains thereto, and then 
to a company or firm for a term of years, upon 

conditions which should include under an ample guarantee and satis- 
y or firm should repay 
ing fund charges during 
the term, thereby ше айда any burden on the rates, and at the end 
f and works should become 


ease the unde 


factory security a provision that such com 
the principal and interest, including all si 


of such term the whole of the undertakin 
Property of the Oorporation. The parliamentary agents, however, 


vised that in their opinion the Board of Trade would not consent to 
, a8 they would regard it as being practically a transfer 


such a proposal 


of the order, and that the only way to carry such an ment into 


effect would be for the Corporation to apply at once for a further order 
extending the time for carrying out the original order and providing 
for its transfer toa company or firm which would have to be specifically 
The committee consequently resolved not 
to apply for the farther order, but to await the fature development of 
the matter, seeing that two notices had been served upon the Oorpora- 
tion by firms intimating their intention to apply for electric lighting 
powers in the city. Mr. Geo. Ashmall has been appointed the secretary 


named in the further order. 


to the Electric Lighting Committee at the annual salary of £25, 
exclusive of parliamentary, litigious, conveyancing, and other legal 
work, and out-of-pocket payments. 


Dublin.—The adjourned enquiry was held on Tuesday into the 
applications made by the Corporation for sanction to borrow £21,000 
in connection with the scheme for li 


ghting the city by means of elec- 
tricity. Mr. Ignatius O’Brien, K.C., and Mr. 


Mau, that the necessity for 
une success of the electric lighting scheme. 


of four separate units. These units consisted of plant capable of 
880 two lots of 500 kw. and two of 1,000 

„000 kw. The estimate was 1,000 kw., but the works were so con- 
structed that they could be increased fives upon demand. Mr. Hammond 
estimated that something more than 2,000 kw. could be safely pro- 
duced without risk out of the existing works, but the margin which 
he estimated for was only 200 kw., or 10 per cent. The existing 
boilers were capable of producing 2,500 kw., placing no undue stress 
on the installation. That was a material figure. The capacity of the 
cables was 2,800 kw. But the demand had entirely exceeded the most 
sanguine hopes of the original projectors of the scheme, and as they 
were under obligation to supply electric light to every person occupy- 
ing premises within the area in a street where a circuit ran who 
demanded it, under a penalty of £2 а day, it was clear that the works 
would have to be extended. It was not a question of speculation, but 
one of fact. There was an almost certain increase of demand to face, 
and it was absurd to say that they had either to run the existing 
installation, taking the risk of one of the units breaking down, or to ask 
sanction for the erection of a new 400-kw. set. It seemed to him 
that as a matter of business it was wise to go on with the extension. 
Mr. F. J. Allen, secretary to the Lighting Committee, was examined as 
to the made by electric lighting in the сісу since the com- 
mittee n to enter into agreements for the supply of light to the 
citizens. He stated that the number of agreements in existence at 
March 31, 1903, was 522. Since then three had been cut off, leaving 
519 still working. The new sgreements entered into from March д1, 
1903, to Oct. 13, 1904, were 580, of which two had been since cut off, 
and 35 of which were only extensions of alterations. The new agree- 
ments entered into showed a steady progress month by month. The 
total consnmers connected to the system on Oot. 13, 1904, was 816, 
and consumers whose ments were completed but who were await- 
ing connection were The total 8-c.p. lamps on the system at 
March 31, 1903, were 55,000, and from that date to Oct. 13, 1904, after 
allowance of 58 which had been subsequently cut off, there had been 
46,042 installed. The number at present on supply was 79,042, and 
. connection 6,440, The total demand for 8c. p. lamps for 
which the Corporation were liable was 85,482. Mr. Mark Ruddle, 
resident engineer at the Pigeon House, stated that from his experience 


The first 


In this 


order which the 
Council obtamed in 1901. At first it had been considered that the best 
course to be adopted would be by arrangement with a er or firm 

£10,000 to 


hilip White. who 
appeared in support of the spplication, said, as reported in the Dublin 
the loan aroee from the absolutely 
The existing 
electric light plant at the Pigeon House consisted of a generating plant 


w.—a total of 


he was of opinion that it was necessary to add to the generating plant 
for the purpose of immediately coping with the demand. The boilers 
had been immensely improved. 


Port Elisabeth. — The British and South Gazette 
authoritatively announces the settlement of the difference of opinion 
between Port Elizsbeth’s borough and consulting engineers as to the 
most suitable system of electricity supply for the municipality, and 
that commercial benefits will accrue within the next six or eight weeks. 
The whole difficulty has arisen out of the fact that insufficient data 
were originally placed before the consulting engineers in London— 
Messrs. Robert Hammond and Son. As we have previously announced, 
the plans of Mr. R. Pape, the borough electrical engineer, provided 
for direct current on the low-tension system. These plans, together 
with maps of the town and district, were submitted to Messrs. 
Hammond and Son for their approval, but were returned with 
a strong objection to the low-tension system, and an urgent 
expression of opinion in favour of a high- tension scheme, 
on the ground that the site of the generating station was 
not sufficiently central for the successful working of the former. 
After consultation with Mr, Pape, who arrived in Eogland a week or 
two ago, Messrs. Hammond and Son have cancelled their objection to 
the low-tension scheme, and are now engaged with Mr. Pape in draw- 
ing up specifications, eto., peepee as to calling for tenders. The 
report continues as follows: Details of the plant which will be 
required, and on which an expenditure of £90,000 is at present aatho- 
rised, are not yet public property, but we are fortunately able to give 
our readers some hitherto unpublished particulare. The earliest 
indents will be for three sets of 400-kw. steam-turbine generators, 
of about 1,800 h.p. total, delivery of which wil be spread over a 
period of 12 mon The first will be required cally at once, 
and will meet the earliest demands for power. е second will be 
held in reserve, but it is calculated that the demand for current will 
double itself in 12 months, во that by the time the third set arrives 
the first two sets will be working to their full capacity. Even after 
the ereotion of these three generators is completed, considerable exten- 
sions are expected to prove necessary at an early date. In addition to 
this heavy plant, large orders are to be given out for cables, lamps, 
standards, switchboards, meters, fuse boxes, and the many other items 
of equipment required to complete the full municipal light and power 
scheme. Arc lampe will be erected in the main streete, but in the 
lesser thoroughfares the lately - introduced Nernst lamps will be 
utilised. Apart from the important and immediate orders which the 
municipal authorities are about to place, the installation of an electrici 
supply system at Port Elizabeth has a more general commercial signif 
cance. A considerable demand for current for industrial purposes is 
anticipated, and as the local price for gas is 8e. 9d. per 1,000 cubic 
feet, it is ол that electricity will quickly step into favour as a 
means of domestic lighting and heating. This means that a new trade 
in electrical fittings and supplies will be created at Port Elizabeth, and 
а new source of custom provided for manufacturers of lampe, ornamental 
brackets, insulated wire, eto. It is, by the way, an extraordi fact 
that while makers of metal fittings and electric cables and are 
pushing their goods in the South African market, it is an extremely 
rare circumstance to find any evidence of a desire on the part of makers 
of electric lampe to secure Colonial trade. In the home market quite 
a variety of types of the ordinary incandescent ie dod domestic use 
are receiving constant and wide advertisement, yet brands which are 
almost household words in Europe and America are only heard of by 
accident in South Africa. Amongst other orders mentioned, we note that 
at Kimberley the burgeases have approved the agreement under which 
the De Beers Consolidated Mines Company will supply current within 
the municipality. In addition to the electrical works now in hand at 
Middelburg, Transvaal, the Town Oouncil has before it a scheme for 
the electric lighting of the cantonments, which will involve the pur- 
chase of additional mains, fittings, р etc. Orders consequent 
upon the decision of the King Electric Power Oompany, Limited, to 
extend the present lighting plant and system at Kingwilliamstown, 
have yet to be placed. At Vryheid the Local Board has two tenders 
for the electric lighting of the town under oonsideration. The 
Johannesburg telephone system is soon to be taken in hand, and 
when the new exchange is built about 10,000 connections will be 
available. The instrument to be employed is the Ericsson. Messrs. 
Harris, Lee, and Oo. have secured the concession for the lighting of 
Bethlehem in the Orange River Oolony. The installation involves 
STA for boilers, engines, dynamos, cables, etc., to a considerable 
value. 


Leeds Hospitals.—The Seacroft and Killingbeck Hospitals were 
recently opened by the Lord Mayor, the ceremony marking the oom- 
pletion of an undertaking which has been carried out at a cost of 
£266,000. There are 42 acres of buildi self-contained and inde- 

ndent as a little town, with dice station, administrative 

uildings, and school. Mr. E. T. Hall, F. R. I. B. A., was the architect, 
and Meesrs. Arnold and Son were the contractors. The whole of the 
engineering works were included in the architect's general specification. 
Mesers. Shepherd and Courtney, Leeds, were the consulting and super- 
vising engineers for the electric plant and installation, and Mr. E. G. 
Hillier, Manchester, for the boilers and steam-piping. Messrs, Olayton, 
Son, and Oo., Limited, Leeds, were contractors for the engineering 
works, plant, etc., consisting of three high-pressure Lancashire boilers 
28ft. by 7ft. 6in., and three low-pressure boilers 30ft. by 7ft., all com- 

lete with Messrs. Hopkinson's mountings, valves, eto. There is a 

reen's economiser, consisting of 144 pipes, six pipes wide, built in 
two groups. Messrs. Dargue, Griffiths, and Op., Limited, Liverpool and 
London, made the connections, etc., consisting of steam-pipes for boilers, 
electric light, pumps, kitchen, heating, hot-water supply, laundry, etc. 
The boiler steam mains and connections, consisting of duplicated 6in. 
cast-iron pipes jointed with Taylor’s corrugated copper rings, are taken 
to two cast-iron steam-separators 15in. bore 3ft. Soop ow the бів, 


branches fitted with inside diaphragm plate and reflex water gauges, 
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The separatora are drained by means of a jin. Sentinel steam - trap 
with valves and by-pass arrangements; duplicated бір. cast mains are 
taken across the engine-house with 2jin. bore copper pipes from 
each main connected to the 24in. engine stop valves.  Cist-iron 
pipe connections are taken from three 6 x 4x6 Worthington pumps for 
economiser and boiler feed. The whole of the condense from the steam 
mains, electric and laundry engines, calorifiers, kitchens, laundry, etc., 
is taken to the cast-iron hot-well fitted at the suction end with three 

filtering grids so that no water can pass except through the 
towelling. The well provides hot boiler feed during the day 
load. The Electric Oonstruction Company, Wolverhampton, were 
the contractors for the generating sete, consisting of three 50- kw. 
and one 13k-w. Belliss.Morcom-E.O.C. sets. The dynamos are 
compounded. The main switchboard contains four dynamo panels, 
one meter panel, two feeder panele. Each dynamo panel is 
fitted with ampere and voltmeter, two-way voltmeter switch, shunt 
resistance switch, two siogle-pole fuses, one double.p»le 200-smpere 
switch, one circuit breaker, and automatio reverse-current release 
switch. The meter panel contains two wattmeters: for 450 and 150 
amperes. The feeder panel contains four ampere-meters reading to 
150 amperes, four single-pole fuses, four single-pole switches, four 
circuit breakers, with automatic overload release, for 150 amperes 
normal maximum. Messrs, J. Н. Taylor and Oo., Huddersfield, were 
the contractors for the feeder distributors, wiring, telephones, fire- 
alarms, etc. The feeders and distributors, amouuting to upwards of 
34 miles of British Insulated and Heleby concentrio, lead-sheathed and 
armoured cables, have been run partly in stone troughing filled in solid 
with pitch, and partly on multi-step cast-iron brackets in the subways. 
The feeder, distributor, janction, and service boxee, amounting to 
upwards of 100, are cast-iron boxes filled in solid with pitch, designed 
apecially by the consulting engineers, and supplied the British 
Insulated and Helsby Cables. The wiring is carried out on the 
double-pole distributing fuse-board system for 2, 800 lights, on 2,400 
switches. The wires are laid in American whitewood casings of the 
architect's ial rounded section, and looped from terminal to 
terminal. The casings are multi-grooved—one groove, one circuit. 
The fittings in the wards are steel-bronzed, plain tube pendants, with 
loose non-rotating joints. The telephone exchange is arranged for 
100 lines. The cables and wires are insulated with pure and vulcanised 
rubber, enclosed in lead sheathing, partly run uuderground in wood 
troughing filled in solid with pitch, and partly in the snbways, the 
connections being made by means of about three dozen connecting 
cast-iron watertight boxee, The fire-alarm installations, consisting of 
about 30 belle, are fixed in the various buildings occupied by the staft. 
The bells are rung simultaneously by means of switchesin the gate 
porter's lodge. e wires are vulcanised rubber, lead-sheathed, and 
run in wood troughing filled solid with pitch, and laid underground, 
local batteries being supplied for ringing the bells, the circuit bein 

closed by means of relays, The electric goods lift was supplied an 

erected by the Leeds Hydraulic and Engineering Company, Limited. 
Amongst the minor electrical plants we note а 192-h.p. motor in the 
laundry by Messrs. Dargue, Griffiths, and Oo., Limited, electrically- 
driven bakery plant by Messrs. Morley and Co., Halifax, and a number of 
electrically-driven labour-saving appliances in the kitchen. Other 
contractors were ; (1) Laundry, 16-h.p. engines by John Fowler and Oo., 
Limited, Leeds, and other machinery by Messrs. Bradfords and W. 
Summerscales and Sons, Limited ; (2) kitchens, the latter firm and 
Messrs. W. Moorwood and Son and Co. ; (д) sanitary engineering and 
plumbing, H. Braithwaite and Oo., Leeds ; (4) pipe covering, the non- 
conductor amounting to 61,000ft. super, supplied by Messrs, J. 8. 
Miller and Oo., Leeds, asbestos for high - pressure work and the 
special covering '' Unradium for low-pressure work. There are eight 
miles cf drains, 26 miles of steam, water, and other pipes, and 464 
miles of electric light and telephone wires, and 80, Ht. of electric 
light wood casings, etc. It is said that there will not be a penny extra 
on the contract. 


PROVISIONAL PATENTS, 1904. 


Oct. 10, 


21684. Improvemonts in alternating-current electric motors. 

Union Elektricitäts-Ges., 83, Cannon-street, London. (Date 
` applied for under Patents Act, 1901, Oot. 9, 1903, being 

date of application in Germany.) (Oomplete specification. ) 

21094. Improvements in or in connection with electric motor 
controllers. Henry Vincent James, 3, Brown- street, 
Market-street, Manchester. 

21728. Improvements in rail joints and electrical bonds con- 
€ алто Richard Heber Radford, 15, St. James- 
row, Sheffield. 


21726. An improved system of suspending conductor wires 
for the distribution of electrical energy. Albert Enoch 
Cooper, 118, Abbey-street, Rugby. 

$1729. Improved swivelling coupling for  electrio cables. 
Edwin Burbidge Phillips and Thomas Oreswell Parkin, 22, 
Southampton-buildings, Ohancery-lane, London. 

91780. Improvements in automatic thermal and magnetio 
circuit breakers. Robert Starke, 195, Upper Thames - 
street, London. 

21784. Improvements in the method of and apparatus for 
automatically opening or breaking at predetermined 
times an electric circuit or circuits. Percy F. Oorkhill, 
6, Lord-street, Liverpool. 

21795, An improved o-eleotrio olutch. Robert von 
Lieben and Eugen Reisz, 46, Linooln's.inn-fields, London. 
(Complete specification. ) 


21892. Improvements in electric aro 


21895. Improvements in electric telegraphs. 


21796. Improvements in and relating to controllers for 
electric motors. Alexander Ohurchward, 83, Oannon- 
street, London. (Date applied for under Patents Act, 1901, 
Oct. 10, 1903, being date of application in United States.) 
(Complete specification. ) 

Ост. 11. 

automatioally-operated telephonic 
exchangos fer a small number of lines. Albert 
Morrison Bullard, 55, Chancery-lane, London. (Complete 
specification. ) 

21846. Improvements in electric switches. Thomas Ames 
Cameron, 615, F. St., North-West, Washington, D. O., 

United States. (Complete specification.) 

21848. Telegraph recorder. Willis Joseph Roussel and Alphonse 
King, 615, F. St., North-West, Washington, D. O., United 
States. (Complete specification.) 

21889. Electrio alternating-current machinos. Karl Arvid 
Lindstróm, 65, Chancery-lane, London. (Date applied for 
under Patente Act, 1901, Oot. 16, 1903, being date of applica- 
tion in Sweden. (Oomplete specification.) 


21819. Improvements in 


. Frank Michael 
Lewis, Norfolk House, Norfolk-street, Strand, London. 


21804. Improvements in regenerative dry batteries. W. Iliam 


Hackett Gregory, 53, Chancery-lane, London. (Oomplete 

specification. ) 

Siemens Bros. and 
Oo., Limited, and George Sylvester Grimston, Birkbeck 
Bank-chambers, Southampton-buildinge, Ohancery- lane, 
London. 

21908. Improvements in and relating to dynamo-electric 
machinos. The British Thomson - Houston Company, 
Limited, and Reginald Olarles Olinker, 83, Cannon.street, 
London. 

21903. Improvements in electricity meters. The British 
Thomeon-Houston Oompany, Limited, and William John 
Lloyd, 83, Cinnon- street, London. 

21911. Improvements relating to electric batteries, eleotro- 
lytic apparatus, or the like. Pascal Marino, 7, South · 
ampton-buildings, Ohancery-lane, London. 

21913. Improvements in the manufacture of galvanio cells. 
Rudolf Ziegenberg, 18, Buckingham-street, Strand, London. 
(Complete specification.) 


Ocr. 12. 

21906. Improvements in electric heat alarms. Robert William 
Bul and Sidney Bill, 9, Headingley-rosd, Handsworth. 

21995. Improvements in and relating to interoommuuiocation 
telephono systems. Isidore Bernard Birnbaum and 
Herbert George White, 322, High Holborn, London. 

22000. Improvements in electric motors. Paul Jigouz>, 40, 
Оһапсегу-Јапе, London. (Date applied for under Patents 
Act, 1901, Oct. 21, 1903, being date of application in 
France.) (Complete specification. ) 

$9003. Improvements in conduits for electric cables or 
conductors. Thomas Easton Devonshire, 47, Lincoin's 
inn-fielde, London. 

Ост. 15. 

29029. Improvements in the means of operating switches or 
points of tramways and overhead cables in оош 
nection therewith. Philip Reader, 2, Ohurch-gate, 
Nottingham. 

Ост. 14. 


99085. A wireless telegraphy receiver capable of recording 
or printing only waves of a given strength.  Franc.s 
Patrick Reid, 37, West Nile-street, Glasgow. 

22100. Improvements in or relating to oertain parts of 
electrical oirouit breakers and automatic switches. 
The Electric and Ordnance Accessories Company, Limited, 
and Robert Frederick Hall, 24, Temple-row, Birmingham. 

98118. Improvements in apparatus for automatically operat- 
ing the points of electric tramways. William Redfern 
Evans, 55, Market-street, Manchester, 

23156. Improvements in commutators for dynamo-eleotrie 
machinos, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

92157. Improvements in dynamo-clectric machines. The 
British Thomson-Houston Oompany, Limited, 83, Cannon- 
street, London. (The Genera] Electric Company, United 
States.) 

22164. Improvements in or relating to apparatus for use in 
the distribution of alternating electric current. 
Arthur Francis Berry, 46, Lincoln’s-inn-fields, London. 

22171. Improvements in connection with electric switoh. 
boards to protect persons from injury. The Elek. 
trizitäts Akt.-Ges. vormala W. Lahmeyer und COo., 47, 
Lincoln's.inn-fields, London. (Date applied for under 
Patents Act, 1901, Dec. 31, 1903, being date of spplication 
in Germany.) (Oomplete specification. ) 

22173. Improvements relating to electric heating. Francis 
Edward Spon, 22, Southampton-buildings, Ohancery-lane, 
London. 

Ост. 15. 


£2236, Improvements in electric lamp fittings. Albert John 
Bonnella, 9, Warwick-court, Gray’s-inn, London. 
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222900. Electro: 


magnetic press. Sir Benjamin Scott (Knight), 
Edwin Herbert Quarrington, and Tom Hill Hodgkinson, 


James-street, Carliale. 


23210. An improvement in or in connection with dry voltaio 


28213. An improved electric wire terminal clip. 


22247. 


cells and primary batteries. Olarence Metcalfe Stead, 

50, Park-row, Leeds. 

George 

Robinson Oartmel, Market - street, 
Halifax. 

Improvements in and relating to the distribution of 
electricity for electric traction. Oharles Gibbs, 70, 
Ohancery-lane, London. 

Improvements relating to electric lamps. 
Keith Baylor, 83, Cannon-street, London. 


Palatine - chambers, 


Armistead 


COMPLETE SPECIFICATIONS ACCEPTED. 


15077. 


20857. 


18949. 
19245. 


19611. 


To be published Nov. 3, 1904. 


1903. 
Autematic switchboards for telephone and like 
exchanges. Hanson. (Date applied for under International 
Convention, July 7, 1902.) 
Dynamo-electric machines. 
Telephene systems. Fairweather. 
and Supply Company.) 
Electric potential governors. 


Martin, Lowson, and Ssye!s. 
(Kellogg Saitchbosrd 


Boyden. 


. Electrical transmissions of energy through space. 


Artom. (Date applied for under International Convention, 
Aug. 23, 1903.) 

Electric starting switches for electric motors and the 
like. British Thomson - Houston Company, Limited. 
(General Electric Company.) 

Telephone systems. Falk, Stadelmann, and Co., Limited, 
апа Thurnauer. 

Electrical ignition apparatus for internal-combustion 
engines and the like. Napier. 

Electric heaters, Krause. | 

Apparatus for electrically igniting miners’ 
lamps. Best, Best, and Best. 

Electric arc lamps. Orompton and Oo., Limited, and 
Hodgson. 

Electric gas or vapour lamps. Le Tall. (Potter.) 

Trolley wheels or collectors for electric currents. 
Estler and Jack. 


safety 


1904. 
Casings for dynamo-eleotrio machines, 
Elektricitäts Akt.-Ges. and Emmerich. 
Electric signalling systems for railways. Struble. 
Ne applied for andar International! Convention, Feb. 13, 


Saarbrücker 


Alternating-current integrating and indicating watt- 
meters, Oonrad. (Date applied for uuder International 
Convention, Feb. 20, 1903. 

Storage batteries or accumulators. 
Storage Battery Company.) 

Method of selecting electrical impuises, Troy. 
1906 applied for under International 6 July 11, 
1903. 

Method of produoing zinc from sulphate solutions by 
electrolysis, Abel. (Siemens und Halske Akt. Ges.) 

Post for electric conductors, lamps, trolley lines, and 
the like. Weller. 

Receiving system for wireless communications. 
Harrison. (Date applied for under International Conventio», 
Aug. 27, 1903.) 

Manufacture of incandesoent electric lamps.  Canello. 
con applied for under International Oonvention, Sept. 12, 
1 


Fairweather, (Vesta 


Safety guard for conductor or live rails of electric 
railways. Sale. 

Automatic signalling for electric railways or tramways. 
Wilson and Marshall. 


Controlling apparatus for electric motors, Klinkenberg. 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 


Name. раа. Last price 
Commereial and Industrial.— £ g 
Alliance Elecurical Oo., 5 cent. Cum. Pref., н 1-70,000 1 . bE 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1 -125, rote i-o 45 
British Insulated and Helsby Cables, Ord., 1.10, 00. 5 X 5; 
6 per = t баш, Pref., 0 E 5 .. ore 
——— 44 per cent. Mortgage "Debe ntures .............. 00 .. 101-104 
асте Thomson-Houston Co., 44 per cent. lst Mort. Deb. 00 100308 
e Elec. and Manut., 6 per cent. Pref., 
0 ] ]˙”ꝰÿ.f енеке аа 5 3-34 
——— 4 per cent. Mortgage Debenture Stock .......... . 879) 
Brush ary, Nos. 1-105, 781 2 +? 
— Non. Cum., 6 per cent. Pre J ЕЕЕ Еу А 2 sax 14 
~ 44 per cent. lst Debenture Stock........ 100 .. 94-97 
— Pet cent. 2nd Debenture Stock ...... .100 . 70-75 


ри 


estminster, Ordinary 
— DD per cent. Onin. ‚ Pref., 110,101- 138 Б 


Eleetrie Tramways.— 
Anglo: Argentine, 5 per cent. Cum. Pref, 1-260,007 ...... А 


Name. 
£ 

Callender’s Cable, Debent uren E T 
. D per cent. Pree до оиын 5 — 
Crompton and pei REA E E E E TT, i 00 is 
Baison а coud ewan Swan United "YU Shares, 1-99,261 .......... 5 — 
“А” Shares, 01-017,139 ........ 5 — 

— per cent. Dobent uren. — 100 .. 

4 per cent. Deb. Stock, Red. .................... 100 „ 
Electric Construction, Limited, Nos. 1 to 112,100 ........ а „ 
7 per cent. Cumulative Prei... 2 — 

4 per cent. Perp. 1st Mort. Do) 100 .. 
Ferranti Limited, 5 per sei" cant: lst Mort. Deb. Stock, Red. 100 .. 
General Electric Com (1900), 6 cent. Pret... 10 aa 
"Tuc . Telegraph Works e ” - 
. T. s Telegra orks, Ordinary .............. ЕА 
44 per cent. Preference ........................ 8 o 
cent. Debentures JJV 100 . 
India Rubber, Gutta Parchi a and Telegraph Works ...... 10 .. 
4 per cent. Debent ure 100 .. 
Parker, Thos., Limited, тае 3 8 10 .. 
Telegraph Construction and бепапсе................ 12 . 
—— D per cent. Bonds nO зо оо ао ос (aO mo (D сю оо по ос e mo mo 100 = 

Eleetrie Lighting and Supply.— 

Bournemouth and Poole, Ordinary 10 . 
ee ont, Cum. Second Pret Pret, 15.001. 28.86“ .. 10 I 
per cent. Cum. Secon е a 

г cent. Debenture Stock. Red. ............ 100 . 

Bromley (Kent) Electric Light МАР Pewee 89G 5... 
——— 44 per cent. Ist Debenture Stock, Red 100 .. 
Brompton and Kensington, Ordinar / oo 5 ~ 
ГЕ cent, Preferene eee : 5 — 
Oaloutta tric 20001 85.809 Corp., Ordinary, Nos. 1.60, 000 - - 
Cambridge Mentee Supply Company, Ltd., 210 Ord. . 8 „ 
Central Electric E ly, Ld., 4 per cent. Guar Deb. Stock 100 эз 
Charing Сгола frana, 2 ов. 1-70,000 ................ 2 = 
— t со Сш. Cum. 8.60 55 ТҮҮЛҮ Pr el., ee i 40, 000 : e 
—— y Undertaking," 44 p.c. Cum. ~ 
40, OOM 20 000 oso cia hr ER Re вы eR RR qn 5 .. 
=——— 4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 
Chelsea Electricity Suppl. 5 a 
— AL cent. r. 8 100 „ 

Olty of London, Ordinary....................- eee eer m "E 
——— per cent. Cumulative Pref..................... 10 „ 
—— 5 per cent. Debenture Stook .................... - 
——— 44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) a 
County . ndon Electric Supply, Ordinary ............ E — 
—— 6 per cent, Cum. Prei... re = 
——— 44 per cent. Nehentures Prov. Certs. All pd. Rd. 100 
——— 44 per cent. 2nd Debentures Prov. Certs .100 .. 
Edmundsons' Electricity Corporation, Ordinary, 1-50, Oo. 6 
—— per cent. Cum. Prein... 6: 
CIE pron т cent. First Mort. Deb..................... 100 . 
жеше Tractn. Со. of Ausb., Ld.,6p.c.Om.Pf.,1-50,000 5 . 
per cent, Debenture OO PETENS 100 „ 
rolkestone LI Supply, Ltd., Ord. Nos. 1-10,000.. * 10 = 
per cen ооооовоовоове ee = 

Havana Electricity, Limited, 1. 15.000 6 10 
Hove Electric Lighting, Limited, N кона Жав б — 
Isle of Wight Elec. Lt. and Pwr., ўр е p Stk. epi 100 . 

Kalgoorlie Electric Power and Made ng, Limited, 6 per 
cent. . Pref. э 1- 150, Ele ee ‘Lt. "Ltd. оға. 1-21,000 - ач 
Kensington bridge Elec. - 
Kensington КЕСТЕ and Notting Hil), 4 per 

cent. Debenture Stock Re /..... o a =e — 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 „ 
London Electric, Ordinary ..............-- eee eee eor 5 „ 
6 per denn Fre ons 5 „ 
i 4 Г cent. 1st Mortgage Debenture Stock, Red... 100 
etropolitan Ordinary .....................-.......... 66 es 
4 — cent. t Mortgage Debenture Stock .... 100 
per cent. Cum. Pref. ........................ 15 5% 
54 per cent. ake aay Debenture, Red. .......... - 

Midland Electric Power Dis., Ld., 44 p c. "186 Mort. Deb. 100 z 
Newcastle-u wo Tyne Blectric Supply, агу ........ ч РЕ 

Notting Hill Electric 1263 ting 33 K iM е 

4 per cent. First M Debs Nos. 1-500 (Reg.) 
Oxford Electric, » 1-96 ana e -14,510............ ~ 
Ro Jal Ele ааа Панама Бош 4) per cen t. First 8 
ae per cen 

d Dobentures . . . . . . Е 
Smithfield Markets песца Su y, Lid., Ord., 1-12,000.. 65 .. 
South Lon „Ordinary CCC an 
South Metropolitan Electric с Ligh and Power Co., Ord... 1 .. 
7 per cent. Cum. Pref. .......................... L * 
—— — 44 per cent. lst Mort. PCV 100 .. 
d axes da T 190} e.e. 101.0000 —— —— 5 ee 
t. ames's an Mall, отошау, 9 ee о.о ae ae ed 
— 7 ак. Pref, 0.9 08 %%% % %% % „% 6688 6S „%% „%% 08 „%%% „% es a 
d per cent. Deb, ...................-.... as ww 10) uu 

Urban Electric puppy Oo., Ordinary, 8-30,007 .......... - 
—— § per cen Cumulative Preference, 50,001-80,000 5 


Perdu nent 6 per cent. Debenture Stock. 1888 .. 100 
Auckland Elec, Trams., Ld.,5 p.c. Ist Mor. Deb. Stk., Red. 100 


Barcelona Tramways Limited, Ord., 1-20, 00õ6hhůõ esssoo 10 

5 per cent, Cum. Pref. Shares, 1- 10, 000 .......... 10 .. 

——— 5 percent. Deb., Red., 1-600 .................... 100 .. 
——— 43 per cent. Red. Deb. Stock.... 100 
Bath Hes amways., Ld, Pref. Ord. Зі. 75,001-1§0,606.. 1 
per cent. Cum. Pref. Shares, 1-59,394 .......... 1 
Belfast MD Tramways, Ord., 1-26,600 .................. 10 
Blackpool and Fleetwood Tramroad 1 — 10 
Brisbane Tanwar Invest. Ord., 1-75,000 ........ 6 
— § per cent. Мәш bret ‚ Мов. 1 75,000............ б 


5, 
——— 4} per cent. үзү Red., Prov. аа oe 100 
British ( a Onl, Pret Electric Railway Oo., Ord. Def. 
Non.Cum. 5 per cent. |. MEN A ОРТАА А 
; per cent. 1st Mt. Debs... Nos. 1-6, 250, of £40each 40 
——— 44 per cent. Vancouver Power De 
British Hiectrio Traction Ord. 1-500,000 & 60 ,001-90,000 10 
— 6 per cent. Cm. Pf., 50,001 *9 00 9.9 of BO mo 
— 5 per cent. P. tual Debenture Stock e». «^ a. 100 
ess — 14 per cent. 2nd Deb, Stock 100 


A Last price. 


£ 
101-105 
-104 
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Name. аа" Last price. Name. geet НЫ Last price 
8 £ 2 
Buenos Ayres and Belgrano Tram. , Ord., 1. 100, 000 5 55-4 Oldham, Aston, and Hyde Tramway, Ordinary... 10 = 12-184 
1 A 6 per cent, Om. FI., 1-40, 00 .... «e ~e ~e ~ b — 64-52 6 per cent. Саш, > me фе e me ma ao 0-0 mo me mo os me 10 as 5 
« В’ 6 per cent. Om. Pl., I. 27, 500 5 = 51-00 Perth Elec. Tramways (W. A.) 5 per cent. 1 Mrt. Dob. 8k. 100 —ß 1 
§ per cent. Deb. Stock, Red. 6 6 6% O %õũe овоо 9.9 48 100 ae 1 108 Potteries Electric Trac on, ‚001-40, es an 10 е» е, 9 
— Proy. Oert., 6 6 „ 6 % %% % оо осо ов оо оо оо оо 100 - 102-105 per cent. Qum. Pref., 1-90,000 сю me as on оо ою as 10 an 91.40 
Buenos Ayres Electrics Trams., Ld., 5 p. c. Deb. Stk., Red. 100 99 44 per cent. Debenture Stock ..........-. = = 100 .. 101-104 
Calcutta Tramways, Limited, 1-103, 268 8 5 . T. South Lancashire Electric Traction and Power Oompany 
44 per cent. lst Deb. Stock, Red. ............. . . . 100 .. 105-108 £850,000 Ordinary ann. -s =e =o =o ee ao am om ~ = emo ow 1 
Саре Electric Tramways ‚Мов. 1-480,000 ................ 1 13-11 £101,138 6 per cent, Preference .............. 
City of Birmingham Tramways, 6 per ceht. Cum. Pref... 6 —  4%y-5xd — £528,095 44 per cent, Debenture Stock 10 с. 
M per cent. lst Mortgage Deb., 1-5,000 (1917).... 100 101 xd Eleetrie Rall 
Colombo е. гаштае and Lighting, 5 per cent. lst — ӨвїР1в ways.— 
Mortgage nuure г сесоосоо „% 9 9 OS 9.9 њо — ы 2 x 
Cork Hegels Tramways and Lighting Oo. Ordinary ~— 10 = 1115 nn чч Ыбы ж занын ж.м э ee 100 I 100-102 
— per oen Cum. R ‚ ne no ao an ar — ° — deferred А 00 с 79-81 
— 4 т cent. Debentures . % „% MO 99902509000 0 9 0 0 SS Өз aD 100 эр 101-102 id " yu се ооо те еее поо 8 
pas Ven Debe . Fri Her: 0 С Я or aa ende, Рт вара бана Шу . О — р 
——— 6 per cent, Prof., Nos. within 160,000 - —— 10 . — 1516 —— 4 per cent, Debenture Stock 100 = 106-109 
LIO or E DER: MENTRE eL PE 
рте Р cen @eeoaneeeneveneneoeeeee ee 
Isle of TbaRet Electric Tramways and Lighting, Sper c. Liverpool Overhead, 5 per озак cree. 355 n = ae 
Cum. Pref., Nos. 50,001-60, өө 00 GE 0.0 BE оо BE „ә OF 0.0 OO 3 4 J per cent. Mortgage Debentures, Red. 1-1,700.. Еа 101. 
4 рег cent. Debenture Stock „ 6 %% %% %% %%% „%% 66 „ „ „ 00 a Underground Rlectric Railways of London 5 per cent. - 
ps Waited ым (130156 spon bey, бшш A niin n 21 нету Profit-Sharing Secured Notes eae emana 1| a 98-984 
on 0 3 . о оо me ow = Ыы 
— par gon 196%. DD. Stock, Bed. ss atic Кой. 100 7. 102105 VVV 
Madras Hlec. s. , Ld., 5 per cent. Deb. Stk., Red. is - и 
Metropolitan Elec. Trams., Ld., Defd., 1,000,001-1,314,016. 1 .. 3/166/16 Telephones. 
—— 5 per cent. Cum. Pref., 500,001-1,000,000 ... .... 1 51 National Telephone, Preferred 100 = 104-106 
43 r cent. Deb. Stock, Red. s... coves esesseon 100 10 102 — Deferred Stock $906 oo 99 Qu) mo оо ою ою GO те те оо те эз 100 = 92. 
Milwaukee Electric Rail and Light. о pes cent. 30-yr. Cons. — 6 per cent. Cum. First Pref. . 10 — 1214 
Mort. Bonds, 1926, 1-5,500 and YA 1-8 000 —ͤ— 2222 000 ee 108-113 — 6 per cent. Cum. Second Pref. ою аю ею эю aD ою эз a 10 еә 11-13 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., — — D per oent. Nou. Cum, Third Pre... 6 
Sr MM" 100 100-103 —— М per cent. Deb. Stock, Red. 2-100 „ 93 
Sterling 44 per cent. Deb., 1922, 601-2,000........ 100 .. 103-105 — 4 per cent. Deb. Stock, Rd... 100 — 104-106 
New General Traction, Ordinary ee me ee „% 08 % 09000909 оз &2 о њо à — 4 per cent. Prov. Corti eec nnana a кез — ee 67-69 
— D per cent. EJ ᷣ ca eusecses-. D эе 1-8 Orteatal Teleghone «nd Blecteic Company = = = =~- J . 15/16-1 1/16 
—— per cent. Mortgage Debentures, 1-1,715 (Rad.) 100 2 88-95 6 per cent. Cum. Pref............ koe a eu xke y. d. ous 14-14 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| Miles of 
Traffic Returns for Increase or Accounts for past year. | 
week | 752 — single track, past у | Cont 
Line, — Cem = рег 
| | | Current: 5 Total P C її Р on ril t nile 
x 1 | ota assengers | Car miles as - ar e of | mile, 
Ending | 190 1908 | Week, | year. 1904. p | Ending recelpts| carried. run. в'п ег mile.| track. | 
| 5 17,97 . | | 74 d, | 4 £ d. 
Aberdeen Corporation 0% 8| 1,320 | 1,140 |+ 179) +-30,453%/ 191 19, | May 51 37,951 | 9,099,715 794,641 | 0°98 13°02 | 1,970 |. 6'1 
Ayr Corporation "Twp Ee - — | 8 | 8 | 15) 14,169 5,201,586 356,049 103 10˙11 1,770 | 504 
Barking Corporation.......... | » 15 a1); — | — = TE L1 — € Ks дё лч — | — #4 
Birkennead Corporation | » 16 1,015 | 1,091 |- 76 — 230 2355 235 | March 31| 55,03 | 11,327,932 1,319,701 |1:158| 998| 2, 3835 61 
Birmingham Tramways ......| „ 15) 5,456 | 5,151 | + 325 — | 6£| 6; | — | — | — — — — — — 
Blackburn Corporation. | » 24 869 | 816 |+ 55| + 2,877 | 23 | 23 „ 25 43,374 | 7,742,692 951,484 — |1094 2 4-59 
Blackpool Corporation........| „ 13] 658 | 528 + 140| + 5,619 | 178 | 174 | 31/211,168 | 6,169,121 784,445 | 1°52 | 108 — — 
ee i Trams. Sep. 5 1,465 | 1,58 85 — | 164 | 164 Dec. 31 32,021 2,258,981 600,757 | 3°24 |12775| 2,001 | 705 
ton Corporation ..........| ct. 15| 1.704 | 1895 |- 399 — | 38 58 | March 31 94,161 | 19,895,496 | 2,188,030 |114 |10:22| 5,766 | 589 
Bournemouth Corporation....| „ 12| 1,009 | 999 |+ 10 + 1,901 10.15 105 — laco = — — — — — 
Bradford Corporation ........ „ 15 4,457 | 5,605 | + 831 - тї | — | = — - = | — — — 
Brighton Corporation „ 16 939 894 |+ 45 + 3,165.44 9 | 74 „ 310 — 10,432,508 1, 031.928 100 | 10°10 -- -- 
Bristol Tramways Company. , 14 4,818 | 5018 |- 250 — | 515 513 Dec. 319 255,150 | 44,591,459 | 6,035,528 — - — — 
Burnley Corporation | » 15| 1,045 | 805 ＋ 233 — 1050 10 — — — = — — — - 
Burton Corporation | н: 20) 325 351 — 5 — 84 — Much 51) 11,574 | 2,556,154 282,578 108 984 | 1,570 | 7°57 
Casdiff Corporation „ 25| 1,922 | 1,962 | — 40 = | — -— | — | — a = г = — 
Carlisle Tramways Company. ,, 15 182 | 192 — 10 – |= — Dec. 517) 9,937 2,805,277 334,393 — 1/7942 ЕР — 
Central London Railway...... | „ 15 6,780 | 6,445 | + 357 — K € 6 „ 91/362,471 | 44,955,938 | 1,292,674а | 1:87 | 64°87 | 58,229 | 55% 
Jity & South London Railway; , 16) 2,056 2,761 | — 225| — 13571 1 68 | „ 511165,005а! 19,069,519a — va im — on 
Colchester Corporation ......|Sep. 14 521 — | — <i a. = == = a w : — = 
Cork E. Т. апа L. Company . . Oct. 15 479 492|— 15| – 2475 | — — „ 3191 25,657 6,555,325 919,676 |100 | 6:95 — 5:9 
Darwen Corporation.......... P Ја 225 224 |— 1 E | 7:25, 7:25 Магеһ 510) 12,541 2,560,755 254,279 | 1:25 1155 1,707 | 956 
Dover Corporation .......... » 19 202 208 |- 6 — 43 4) „ ZI] 11,255 | 2,871,552 280,901 109} | 965 | 2503 | — 
Dublin & Lucan Electric Бу...) „„ 14) 154 121 | + 10 — hj 7 64 | Dec. 517) 6,231 $88,905 107,164 | 3°88 | 14:09 952 | 7°39 
Dublin U. T., electric cars....| ,, 14 4,015 | 4,023 |- 8 17 | : 
Dublin S. District, Electric ..| „„ 14) 952 859 ＋ 65 | „ 46 „ 5190/184,643 * 5,429,556 | — | — - * 
Duadee City Tramways ...... „ 12 921 939 — 18 | — 22 22 May 15 35,874 9,084,522 752,814 | 0°93 |11:276| 1,650 — 
Eas) Ham Corporation „ 15 644 988 | + 80 + 1,370 | 1077 | 1075 | March 51, 54,512 | 12,950,259 807,002 |65 |10°2 — — 
Glasgow Corporation ........| „ 19| 14,565 | 14,081 | + 482 416,012. 145 | 123 May 31g/656,572 | 177,179,549 |14,008,750 | 0°88 [11:25 | 5,4891 7°40d 
Gloucester Corporation ......|Sep. 21 sé | — — | — | § — — WE = — ah ү m a "- 
Halifax Corporation.......... [Oct. 5 | 2,850 2,95 | + 34 + 5,416 | 33 504 | March 51| 68,289 | 16,322,054 1,387,885 170 1179 2,059 877 
Huddersfield Corporation ....| ,, 15| 1,269 1,201 | + 68! + 2,758 | 55 35 „ Ol} 65,545 11,893,287 1,652,000 12 9:31| 1,873 = 
Hull Corporation, E. 8........| „ 15) 3,544 | 2,559 | + 784) + 8,594 | 25 19 „ 31| 87,707 | 21,065,999 | 2,218,696 |100 | 9°49) 65,004 | 59 
Ilford Corporation .......... » 19 590 545 |+ 47 — 104 hes Res D ^m cm — — et ые — 
Ilkeston Corporation OER 123 148 | - 20 — — c -— Pr cc! жы == d -< dua - 
Kirkcaldy Corporation ..... » 12 215 — | — — | — — — — | — = — - — 
Leeds Corporation „ 15 5,615 | 5,137 |+ 476 410,520 89 814 „ 29,289,562 | 60,759,234 | 6,215,799 |110 1094] 5,407 — 
Leicester Corporation ........|Sep. 5 1,906 | — — | — 74 | - E | - — — eae ae NES ы 
Liverpool Corporation........ Oct. 8| 10,724 | 10,474 | + 250 412,330 | 103 | 105 Dec. 51g/531,484 |113,057,234 [11,784,888 | 1°11 | 10°73| 5,160 | 698 
Liverpool Overhead Railway..| „ 16| 1,455 | 1,593 | — 141) —_1,06 657| — | June 30 79,252 | 10,466,726 985,185a | 182 |19°30a| 5,110 | —в 
London County Council ...... „ 8| 13,047 | 10,5:6 | +2,491 72.931 464 | 40 E E кы dA aie UAT == EJ б 
Lowestoft Corporation ..... sn. M 174 | 206 — 84 -— — — — = = — MO — "- =» 
Maidstone Corporation ...... „ Д9 13 — - — 2 е as — 2 oe "S - БЫ - 
Manchester Corporation..... „ 15 12.199 | 11,455 | + 691 1314 — | — E -x- == = à A. x 
Metropolitan Elec. Tramways) „ 14| 1,735 1,164 | + 629| + 7,575 n 10 | — - | : == - — — — 
. чау gi n 8 1 Mor А ee + E + 1,105 | 121 | — | March 31| 5,200 1,420,759 171,132 | 8:3 647| — — 
ewcastle-on- ee 565 | 5,501 | + 62 — 45 58 25/135 9 715.12 39.9 ‘ 19 
Newport (Mon.) Corporation.. „ 15 487 402 + 25 15 | — | A si le ун | кыы * д ae zie v d 
Portsmouth Corporation. ..... | н - | — | 2 29 „ 51 91,448 | 18,204,426 | 1,828,193 | 1165 |1239] — — 
Rochdale Corporation ........ =. — | 4 | 44 | 510) 5416 925,281 127,456 |138 | 1027| — 7A 
Rotherham Corporation gaat ola TE F: 444 457 13 — —— — | „ 51| 22,968 4.914.479 | 525.840 1:02 | 9:570 | 2.247 6:68 
Salford Corporation .. ....... — ч Й 24 (Миг " AR PN | Hà ы 9 2 à 
Scarborough Tramways Co.... , 15 97 : T | | à & 7 | » = = by = 
Sheffield Oorporation ........ „ 16|] 4,571 1.840 209 2,659 SIE. — „ 259 216,309 | 55,812,049 | 4,926,083 |0904 |10:428| 7,510 | 70 
Southampton Corporation ....| „ 15 | "940 374 — 34 — 11 1 „ 31 35,874 9,084,522 | 752,814 0846 11˙436 3.760 | — 
Southend-on-Sea Corporation.. „ 12 20 1247 | + 39 + 1,27! 64 — — * Mei. чы Ке * | у | > 
Stockport Corporation ...... 14 ра 219 | + 139 + 6.954 114 — — : £ 2 as — н. 
Mandarinan Corporation ...... 2| 1 са 1,218 |— 2| + 399 | 19°53 18-48 31 62,506 | 14,848,958 | 1,433,463 101 |1046] — |60 
Swindon Corporation = | 512 — - - 51 — : ` ; | А E | m2 "J » UT 
Wallasey U. D. C00. ,, 15 710 657 ＋ 53 1.3 10:5 | 10-5 1 55 564,49 88 “28 « | 60 
West Ham Corporation ......| „ 15 1,085 - : — 8°62 -— n s os " ume | яе — 1 | ақ, E 
Wolverhampton Corporation. . 12 111 445 | + 258 AM 74 ы 310 20.878 4 265,066 | 417.335 — 112-006) үт: | on 
m | : | | 
е Iucludes maintenance of ent way and proportion of profita paid to the tramw term xpired lease. Train 
b Per mile of single e a Include rail and tram. " d including depreciation" Includive coc section m nores waction. e, А Half rare Age 


j Only eight months—expenditure includes large special items incidental to starting new department. 
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NOTES. 


The Royal Sanitary Institute. His Majesty has 
been graciously pleased to confer the title Royal upon 
the Sanitary Institute, and to signify his pleasure that the 
institute be known as the Royal Sanitary Institute. 

Rontgen Society.—This institution will open its 
session on the ёга prox., when the presidential address 
will be delivered. The following dates for general meet- 
ings have been provisionally arranged: Dec. 1, Jan. 6, 
Feb. 3, March 2, April 6, May 4 (exhibition evening) 
June 1, and July 6 (annual meeting). 


Faraday House.—Judgment was given in the action 
Eason versus the Syndicate of Electrical Engineers, Limited, 
on Tuesday, in favour of the defendants, with costs. This 
was an action in reference to ancient lights at the back of 
the new Faraday House in Southampton-row, and we are 
glad to note that the Electrical Standardising Institution 
has been successful in resisting it. 

Electrolysis of Water-Mains.—The report of the 
Metropolitan Water and Sewerage Board of Boston, U.S.A., 
after commenting upon the large degree of electrolysis 
sustained by the water and drainage mains, observes that 
an insulating joint with a connection made of rubber gasket 
jin. thick, placed between two flanges, has been found 
useful in preventing the flow of electricity from adjoining 
pipes. 

High-Voltage Experiments.—Some time ago a con- 
siderable sum was contributed in America to enable Mr. 
R. W. Mershon to take up certain high-voltage experi- 
mental work, the results of which he will describe in a 
paper. The preparations for this work, which will be 
carried out on the American side of the Niagara Falls, are 
practically completed, and the tests will be commenced 
very shortly. It is proposed to take measurements on an 
experimental line up to at least 100,000 volts, and possibly 
as high as 200,000 volts. | 

Electric Fire-Alarms for Theatres.— We are 
pleased to see that the May-Oatway fire-alarms recently 
installed in the Theatre Royal, Edinburgh, have already 
proved of service. There was a fire in the theatre on 
Tuesday last during a rehearsal, and the Edinburgh fire 
brigade was called automatically to the spot by the electric 
fire-alarm. In the meantime the theatre staff had succeeded 
in extinguishing the fire, but the prompt call to the brigade 
would have been of inestimable service had the fire proved 
too much for the theatre staff. We understand that thia 
is the first fire in a theatre of the United Kingdom which 
has been so reported, but there are four Scotch theatres 
which have this safeguard. Owing to the refusal of the 
London fire brigade to have this automatic signalling in 
their stations, this form of protection is not used in any 
London theatre. We think, however, it is time that the 
County Council reconsidered ‘their decision on this point. 

Brighton Telephone Service.—The municipal tele- 
phone service was opened on Oct. 5 of last year, when the 
number of instruments connected was 12. On the anni- 
versary of that date 1,448 instruments were working, in 
addition to which there were 21 junction lines. The con- 
struction of over 1,400 stations in 12 months compares 
favourably with any similar undertaking in the country, 
especially as the Council thought at one time that a 
1,000-line exchange would suffice. All the subscribers in 
Brighton, Hove, Preston, and Kemp Town are connected 
directly with the central exchange, ensuring a quicker 
service than with a number of sub-stations. In another 
column we publish an approximate revenue account for the 
six months ending Sept. 30. From this it will be seen 


that after charging all working expenses, interest, and 
sinking fund, a balance of £98 remains. The revenue 
during this period averaged £411 per month. It is anti- 
cipated that the account for the year on March 31 next. 
will show that the revenue has been sufficient to cover all 
expenses, including capital charges, and show a substantial 
balance. The committee and the engineer are to be con- 
gratulated upon such an excellent result. 

London Trafüc.— The chairman of the Highways 
Committee of the London County Council has returned 
from the United States, whither he proceeded а few 
months ago to study the traffic problem, a confirmed 
believer in the conduit system for the tramways of the 
Metropolis. He was greatly impressed with the conduit 
trams of New York, which run the entire length and 
breadth of Manhattan Island, and would have the arrange- 
ment duplicated here by aline from Shepherd's Bush to 
Stratford, running right through the City, and another 
from Highgate to Streatham. To this and a shallow 
underground railway with similar ramifications, Mr. Baker 
looks for a solution of the traffic problem. Few, however, 
will expect to find the former included when the London 
Traffic Commission issues its recommendations. Two 
features in the New York tramway service attracted Mr. 
Baker 's attention. Higher speeds prevail than in London, 
and there are no restrictions on overcrowding. Mr. Baker 
thinks that some revision in the latter respect may be 
necessary here. There would probably be little harm in 
allowing a certain degree of latitude, as is done in some 
of the provincial towns, but the desirability of unlimited 
overcrowding may well be questioned. 

Tram Accident.—Asz one of the Brighton Corporation’ 8 
cars was ascending Elm-grove the other day some leaves 
from the adjacent trees were crushed under one of the 
wheels, causing insulation. The car began to travel back- 
wards, but an application of the slipper brake promptly 
checked the speed, with the result that at the foot of Elm- 
grove the car turned a curve without accident. Having 
reached level ground, the car was brought to a standstill. 
Meanwhile the passengers had taken alarm, and a number 
of them crowded on to the platforms. Apparently none of 
them attempted to jump off, but owing to the pressure 
of those behind five were thrust off, and in’ falling 
two of them were rather badly hurt. The moral 
of the. accident is the same as can be drawn 
from practically every tram accident—i.c., that it is 
safest for the passengers to remain in their seats. Out 
readers will perhaps remember an accident of a similar 
character a year or two ago at Glasgow, in which the, 
injuries were considerably more than at Brighton. In 
this case the tram, after running down a hill backwards, 
finally broke into a shop. The construction of the car 
was во substantial, however, that not even the windows 
were broken. The passengers who sat still were also 
uninjured; but it is a difficult matter to educate the 
public in this respect. 

The Tubes and Hygiene.—The Lance considers that 
the tube railways adopted a mistaken policy in having one 
class of train only. Further, it charges the companies with 
providing inadequate ventilation. When the compart 
ments, remarks our contemporary, are full, the characteristic 
sickening smell of human exhalation is most revolting to 
the passenger entering fresh from the outside air. This 
leads the Lancet to ask, Why, if the tunnels are well 
ventilated, as stated, cannot the train partake of this 
ventilation, instead of the doors being closed as soon as 
the train leaves the station? This question seems a reason- 
able one, and worthy of attention on the part of the 
companies, On the question of classes, our contemporary 
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observes that in a one class compartment the cleanly- 


disposed are compelled to be wedged in amongst the 
indifferent, and it believes that many passengers, especially 
ladies, would willingly pay a higher fare to travel in a 
distinct compartment, not from social considerations, but in 
order to secure greater comfort and a better sanitary 
environment. Such an arrangement would, our con- 
temporary predicts, amply pay the companies. This does 
not seem to quite accord with the experience of the steam 
lines. Probably the provision of, at any rate, one distinct 
car in each train would meet with considerable appreciation. 
It would, however, lengthen the period of stopping in each 
station, and thus delay everyone. 


Salaries of American Locturers.—At the farewell 
banquet given in his honour by the physical science 
departments of the Brooklyn Institute of Arts and 
Sciences at New York, Sir William Ramsay had something 
to say upon the remuneration of those engaged in teaching 
science in America. In the course of his remarks Sir 
William stated that daring his sojourn in the States he 
had been greatly impressed by the high power of organisa- 
tion displayed by leading manufacturers and commercial 
men, but had also learned that men employed in a scientific 
capacity, especially those engaged in teaching the science, 
were receiving less than they would earn if they were 
engaged in industrial pursuits. ‘This condition of affairs,” 
said Sir William, unless remedied, and remedied soon, 
before long will lead to the lowering of the whole educa- 
tional status, for it will inevitably react upon the training 


- Of professional and scientific men in this country. If 


trained by third-rate teachers—as they must be—it is 
unlikely that they wil take the rank which they would 
have taken if their teachers had been men of first-rate 
ability." It was not necessary, Sir William added, that 
every professor should receive high emoluments, but he 
considered that those who filled the most important posi- 
tions in the leading universities of the country should be 
well paid. He recommended that some of the donations 
from public benefactors, instead of being devoted to the 
erection of new buildings, should be used to increase the 
emoluments of existing chairs. 

Association of Technical Teachers.— Meetings of 
teachers engaged in London polytechnics, technical 
institutes, and kindred foundations were held in the 
summer, at which the formation of an association of 
technical teachers was discussed, and the principal aims 
and objects agreed upon. The main objects comprise the 
advancement of technical education generally, the inter- 
change of ideas or methods of teaching, and the safe- 
guarding of professional interests. Ata further meeting 
held at the Birkbeck College on Saturday, Mr. W. J. 
Lineham (Goldsmiths’ Institute) who presided, remarked 
that the distinct interests of technical teachers rendered 
such an association necessary. It was proposed, he 
said, that the association should, in the first instance, 
be formed for the county of London, but ulti- 
mately it might become a national institution. Similar 
societies in Manchester and the West Riding of Yorkshire 
had, in fact, intimated their willingness to join a national 
movement. There are already organisations of teachers in 
elementary and secondary schools, and the promoters 
consider that a federated committee of the various 
associations would be of considerable assistance to the 
Board of Education. The following resolution was carried: 
“That this meeting hereby decides to form an association 
of science, technology, and art teachers engaged in the 
London polytechnics, technical institutes, and schools of 
art, such association to comprise both permanent staffs 
and evening teachers, other than those engaged in purely 


secondary work.” An executive has been appointed to 
formulate the constitution, and to report to a general 
meeting in January. | 

Seats for Tramway Employes.—The report of 
the Highways Committee presented to the London County 
Council on Tuesday dealt with the question of providing 
seats for drivers and conductors. With reference to the 
former the committee have come to the conclusion that, 
having regard to the operations which a motorman has to 
perform in dealing with the controller, the electric aud 
hand brakes, the foot-gong, and the sand pedal, it would be 
quite incompatible, either with the efficient working of the 
tramways or the safety of the public, that the motormen 
should be allowed to sit down while at their work. With 
reference to the provision of seats for conductors, the com- 
mittee consider that, having regard to the large carrying 
capacity of the cars, to the number of short jd. stages 
which are so extensively used by the public, and to the 
importance of the conductor being in а position to attend 
to intending passengers, and to assist persons in mounting 
and alighting from the cars, it would be very andesirable 
that this practice should be adopted. The committee 
point out that the men have already serious difficulty in 
collecting all the fares between the different stages. As an 
experiment the committee gave instructions some time ago 
that conductors should be allowed to rest against the end 
of the cars when not engaged. This was found to be 
unsatisfactory, as the conductors failed to notice many 
people who were waiting for care at stopping-points. In 
the course of the discussion that ensued, Sir William 
Collins, speaking as a hospital surgeon, stated that tke 
provision of seats would make an immense difference to 
the health as well as the comfort of the men. No decision 
has yet been arrived at. 

Inspection of Electrical Equipment.—aA paper on 
" Maintenance and Inspection of Electrical Equipment" 
was presented by Mr. J. Lindall, of the Boston Elevated 
Railway, to а meeting of the American Street Railway 
Association at St. Louis. An abstract of the paper appears 
in the Electrical Review of New York. After suggesting 
that the practice of supplying railroad literature to motor- 
men and conductors should be extended .to inspectors and 
repair men, the author emphasies the necessity of inspec- 
tion of electrical equipment being systematic. Mr. Lindall 
remarks that the question of how often to inspect depends 
entirely upon the equipment and conditions of operation, 
but as the primary object is to prevent failure, the cost of 
inspection should be weighed against the direct loss in wag: s 
of trainmen while handling crippled cars, and the loss of 
patronage due to interrupted service. Under the system 
employed by the Boston Elevated Railway, surface liner, 
trolleys, switches, controllers, and motors are inspected 
alter three days’ service. Some of the cars which operate 
under particularly heavy work are inspected daily. In 
addition to this inspection, there is a monthly inspection 
which consists of opening up motors and cleaning and 
lubricating all the parts. Controllers are taken apart 
yearly, and thoroughly cleaned and painted. The wires 
are also inspected yearly for insulation weakness. The 
system employed on the elevated roads does not differ 
materially from that used on the surface roads. The 
equipment is inspected twice a week, and the controlling 
mechanism is tested. The best system of inspection, 
concludes the author, is one that is frequent enough to 
take care of the equipment properly with the least incon. 
venience to the service. 

Electro - Therapeutios.— An animated discussion 
on the treatment of cancer occurred at the recent 
Dermatological Congress at Berlin. Prof. von. Petersen 
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spoke on the subject of non-surgical treatment, and 


came to the following conclusions : (1) that epithelioma is 
curable without operation only in its initial stage ; (2) that 
the best results are obtainable by “ Finsenlicht,” inasmuch 
as this treatment has no deleterious effects, though, 
unfortunately, it is very expensive; (3) that Röntgen 
rays are often productive of good resulte, but they must 
be employed with great caution ; (4) radium rays give 
positive results, but are accompanied by dangers still 
greater than those arising from the use of Röntgen rays ; 
(5) small surface epithelioma can be healed by continued 
bandaging with a solution of from 5 to 15 per cent. of 
soda. Prof. von Bergmann maintained that every kind of 
epithelioma can be permanently healed by means of surgery, 
whereas only a portion of th» cases are healed by treatment 
by light. He admitted that when severe complications 
already existed the surgeon could not cure the patient. 
But in those cases the Róntgen rays also failed. Hitherto, 
he said, no cancer which has proved impossible to operate 
for had been healed by the Róntgen rays. It was true that 
in perfectly hopeless cases the pain of the patients could be 
alleviated by Róntgen and radium rays, but this simply 
meant the prolongation of the life of the patient and not his 
cure. Dr. Leredde, of Paris, stated that a clever doctor 
could always svoid causing harmful effects when using 
radium in cases of cancer. He had obtained good results 
from the use of radium. The president of the congress 
pointed out that -a careful distinction must be drawn 
between the different kinds of epithelioma. Deep-rooted 
eancer, he thought ought to be operated upon immediately 
if an operation were possible, but superficial epithelioma 
should be treated by Róntgen rays. 


Shoreditch Electrical Exhibition. — To com- 
memorate the exhibition undertaken by the Shoreditch 
Borough Council, the exhibitors gave а dinner and smoking 
concert to a large assembly of guests on Monday at the 
Great Eastern Hotel, the Mayor, Councillor Н. B. Bird, J. P., 
being in the chair. From all indications this exhibition 
has been a decided success. No fewer than 24,000 visitors 
inspected it, and Mr. C. Newton Russell, the borough elec- 
trical engineer, expressed his belief that the seed thus sown 
would fall on fruitful ground. In the course of his exeel- 
lent speech in reply to the toast in his honour, he specially 
associated his staff with his own efforts in organising the 
exhibition, and predicted that its benefits would be particu- 
larly apparent in a great accession to the number of small 
power users. Monday’s pleasant function demonstrated 
that Mr.  Russel's talents are not confined to 
matters electrical, his rendering of The Bandeleiro ” 
being much appreciated. In regard to the excellent 
dinner provided, the novel menu seems to merit 
preservation as a memento of the compiler’s genius: 
'" Crême à la Russell; anti-sulphurie ; boiled cable in bitumen 
sauce; cut-outs on shorts; contractor cutlets with earths ; 
exhibitor’s delight; L. C. C. regulations; hot bearings; 
hashed specifications; armature salad; welded joints; 
boiled shear-legs ; baked field coils ; casual enquiry ; units ; 
balancers.” After this the company were regaled with an 
entertaining vocal and instrumental programme, and con- 
viviality was the order, notwithstanding the efforts of one 
gentleman with bellicose tendencies to introduce Mars. 
When the organising secretary, Mr. C. S. Syer, gave The 
Death of Nelson," this gentleman sighed for the resuscita- 
tion of the naval hero for the edification of the Russian 
Baltic Fleet. This in no wise detracted from the harmony, 
which reigned supreme throughout the evening. Messrs. 
Н. F. Joel, Marryatt, and А. W. Penrose were responsible 
for some felicitous remarks in proposing the various 
toasts. 


Hot-Wire Measuring Instruments.—A description 
appears in the Electrical World of New York of the Whitney 
Electrical Instrument Company’s new design of voltmeters 
and ammeters of the hot-wire type. The principle on 
which these instruments operate is novel, and it is claimed 
that they constitute a distinct advance in the art of 
measuring apparatus of this class. The underlying principle 
is illustrated in the accompanying diagram. A wire, a-b, of 
high resistance, low temperature coefficient, and non-oxidis- 
able metal, is secured at one end to a plate, c, passed around 
a pulley, d, secured to a shaft, e, and its free end brought 
back again and mechanically, though not electrically, 
attached to the same plate, c. Plate с is kept under stress 
by the spring, f, which constantly tends to pull it in 
& direction at right angles with the axis of the shaft, e, and 
is so guided that it can be moved in that one direction only. 
To the shaft, e, is likewise an arm, g, bifurcated at one 
end and counterweighted at the other. Between the 
extremities of the bifurcated ends of the arm, g, is another 
shaft, ^, on which there is a small pulley, and to which is 
attached the needle, i, that gives the desired indications. 
A fine silk fibre is attached at one end to one of the arms 
of g, then passes around the pulley and the shaft ^, and 
finally has its other extremity secured to the other arm. 
The arms are springy, and serve to keep the silk fibre 


taut. The current to be measured flows through the 
wire a, only, entering and leaving as indicated by the 
arrows, Evidently, when a is heated by the passage of 
current, it expands, which, as a and b were originally 
under the same tension, makes as tension relatively 
less than that of b, and equilibrium can be restored 
only when the pulley, d, rotates sufficiently to again 
equalise the strain. The rotation of d, of course, carries 
g with it, and g, in moving, causes the silk fibre to 
rotate the shaft which carries the needle. If the tempera- 
ture of the air surrounding the instrument changes, a and b 
are affected alike, and their resulting equal expansion simply 
results in a movement of the plate, c, back or forth in ite 
path without any tendency to rotate the pulley. The 
advantages claimed for this design include perfect com. 
pensation and very limited tension on the wire. The new 
instruments being normally worked at a lower temperature 
than former types, there is a margin of safety such that 
an overload sufficient to cause the indicating needle to 
swing over 120deg. beyond the extreme normal limit of 
the scale when the cap is removed may be carried con- 
tinuously without even affecting the calibration. The zero 
adjustment used is also novel. The entire moving system, 
shown in the diagram, is mounted on a single base plate 
free to rotate over a small angle around a heayy shaft 
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secured to it immediately below and in line with shaft Л, 
around which the needle swings. By means of a lever 
secured to this base plate and projecting slightly beyond 
the cap that covers the mechanism, the position of the 
needle relative to the scale may be altered at will without 
interfering with the wire in any way. While already 
nearly dead-beat in their action the instruments are pro- 
vided with an auxiliary damping device, consisting of an 
aluminium disc secured to the shaft to which the needle 
is attached and swinging between the jaws of a small 
permanent magnet. 


. Electrolytic Oxidation of Hydrocarbons.—<At a 

meeting of the Faraday Society on Tuesday, Messrs. Н. D. 
Law and F. M. Perkin presented a paper on the electrolytic 
oxidation of hydrocarbons of the benzene series. The 
paper dealt with the methyl group, comprising toluene, 
ortho-xylene, meta-xylene, and para-xylene, mesitylene, 
and pseudo-cumene. The authors had repeated Renard's 
experiment in regard to toluene with somewhat different 
results, particulars of which wil be communicated in a 
future paper. The oxidation of the xylenes brought out 
points of considerable interest. It was found that 
with ordinary oxidising agents the three xylenes 
behave very differently. Thus ortho-xylene, when sub- 
jected to the oxidising action of chromic acid, is 
completely decomposed with carbonic acid and water, 
whereas both meta- and para-xylene yield the corre- 
sponding dicarboxylic acids. Dilute nitric acid converts 
ortho-xylene into ortho-toluic acid, and para-xylene into 
para-toluic acid, but has no effect upon meta-xylene. 
Potassium permanganate, on the other hand, yields the 
corresponding dicarboxylic acids. The electrolysis was 
carried out in a rectangular glass battery jar of about 
1,200 cubic centimetres capacity, which was placed in a 
vessel through which cold water was caused to slowly flow. 
The cathode compartments consisted of two narrow porous 
cella, which were placed against opposite sides of the 
battery jar, and contained cathodes of sheet lead. The 
electrolyte in the cathode compartment is either acid of 
the same concentration as that employed in the anode cell, 
or a 15 per cent. solution of sodium sulphate. When 
sulphuric acid is employed, it is necessary to refill the cells 
every 24 hours or so, owing to the depletion of the elec- 
trolyte through the migration of the SO,” ions. In the 
centre of the anode cell is placed a glass stirrer, worked by 
a water-turbine or electromotor, and on either side of it 
two platinum gauze or sheet platinum electrodes, each 
having half a square decimetre of surface ; or two gauze 
electrodes of one square decimetre surface are fixed about 
1 cm. from each of the porous cells, this latter arrangement 
having the advantage of lowering the E.M.F. A current 
density of from one to two amperes per square decimetre is 
usually employed. A great difference of action is exhibited 
by slight modifications in the mode of conducting the 
electrolysis. 


Electrical Extraction of Nitrogen from the 
Air.—A paper on this subject, of which an abstract 
appears in Electrochemical Industry, was presented by Mr. 
J. S. Edstrom to Section C of the International Electrical 
Congress. The author, having indicated the necessity of 
making provision against the exhaustion of the Chili salt- 
petre mines, deals with other means of producing com- 
pounds of nitrogen. The nitrogen in the air is the source 
which has most naturally been turned to in seeking to 
produce a commercially useful article. Having reviewed 
the work of other experimenters, the author describes 
the process of Messrs. C. Birkeland and S. Eyde, of 
Christiania, which is based on a compound with 
oxygen. This process is founded on the fact that 


the current in the arc, and with it the arc iteelf, can be 
deflected by a magnetic field, the deflection being at a right 
angle to the lines of force. If the horizontal electrodes 
are connected to a generator in series with a suitable 
inductance coil, and a strong magnetic field is applied near 
the electrodes in horizontal direction and at a right angle 
te the direction of the electrodes, the arc between the 
electrodes will momentarily be carried upward or down- 
ward. It will then be broken, while simultaneously a new 
straight arc is formed between the electrodes, which is 
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again carried outwards, etc. The speed of the formation, 
motion, and breaking of the ares is so rapid that the arc can 
be formed several thousand times а second. In the practical 
form of the ovens only some hundred arcs per second are 
used. If the magnetic field is excited by a direct current, 
and the generator delivers direct current for the arc, a 
continual series of arcs will be formed moving radially 
with a speed corresponding to the strength of the magnetic 
field. The striking points of the arc along the surface of 
the electrodes are also moving away from the points at 
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the same speed. Thus, the phenomena appear to the 
eye like & disc of ares in the shape of almost a 
complete semi-circuit. The movement of the arc near 
the electrodes is usually more rapid at the negative 
than at the positive electrodes, shifting the centre of the 
circular disc somewhat to one side of a line joining the 
electrodes. If the magnetic field is excited by alternating 
current, and the arc is fed by direct current, the arcs will 
vibrate between opposite sides of the electrodes. This will 
also be the case if the arc is fed by alternating current 
and the magnetic field by direct current, in which 
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case the phenomena will appear as indicated in Fig. 1. 
In Fig: 2 is shown the electric oven complete in 
a vertical section at right angles to the electrodes. 
The air that is to pass the oven is forced through the 
channels, A, and thence into the arc chambers of the oven, 
B, around and in the neighbourhood of the electrodes, E. 
Having passed this space from the centre, and coming into 
intimate contact with the disc of arcs, the air passes out 
into the channel, C, leaving the oven mixed with a certain 
percentage ‘of oxidised nitrogen. The advantage of this 
apparatus is that the economical efficiency increases with 
the amount of energy employed at the electrodes. In spite 
of the relatively large current which can be employed in 
this type of oven, the electrodes exhibit marked durability. 


Tests on a Transformer having High Electro- 
static Capacity.—In a contribution to the Elektrotech- 
nische Zeitschrift, L. Lichtenstein deals with some tests 
carried out on a high-tension alternate-current trans- 
former built by the Siemens-Schuckert Company, and 
having a primary consisting of 2 x 30 turns of 066 square 
inch section copper strip with a resistance of 0096 ohm 
per limb, and a secondary winding of 2 x 30,000 turns 
of ‘Olin. diameter copper wire giving a resistance of 
about 12,150. ohms per limb. The low-tension primary 
coils were permanently coupled in parallel, whilst the high- 
tension secondary ones could be coupled either in parallel 
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or in series. In this way the ratio of transformation could 
be made either 1: 1,000 or 1: 2,000, and as the primary 
was designed for about 100 volts at 50 ~~, a secondary 
voltage of 200,000 could be attained. The secondary 
current with the limbs in series was 05 ampere, so that 
the normal output of the transformer was 10 kw. It was 
noticed that on test with open secondary circuit, the 
primary current, at constant primary voltage, reached а 
different value according to whether the high-tension 
secondary limbs were connected in parallel or in series. A 
series of further tests was therefore carried out, and showed 
that there were also differences of primary current accord- 
ing to whether one pole of the secondary was earthed or 
both: poles were insulated. The following table shows the 
results of the various tests : 


Primary Primary Secondary Secondary Primary Arrangement of 


voltage. current. voltage. current. ape the MY 
45 2 8"78 45,900 ‘00844 858 Fig. 1* 
45 13°38 90,000 0155 "686 Fig. 27 
46 8:65 90.000 00496 ‘852 Fig. 3° 
452 10°4 45,200 — 64 Figs. 44 and 4в* 
*Primary coil lagging. 1 Primary coil leading. 


It will be seen that merely changing the secondary coupling 
affected the primary current to the extent of about 50 per 
cent. The explanation is to be found in the fact that the 
great number of turns in the secondary gives the latter an 
appreciable capacity. This causes a charging current to be 
set up whoge value depends on the coupling up, and these 
currents react on the primary current as shown in the table. 
The correctness of this explanation was confirmed by direct 
measurement of the charging current by means of a standard 


voltmeter (dynamometer) calibrated as а milliampere- 
meter, and having an internal resistance of 10,000 ohms. 
Since the charging current, as in the case of a cable on open 
circuit, is different at different points, the milliampere-meter 
had to be inserted at the point of maximum current. This 
point, when the two limbs are in series and both poles 
insulated, is in the middle of the winding — e., midway 
between the two limbs (Fig. 3). When one pole is earthed 
the point of maximum current is in this earth connection 
(Fig. 2). This is also the case when the two limbs are in 
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parallel with one pole earthed (Fig. 1) With the limbs in 
parallel but insulated at both poles the point of maximum 
current occurs midway along the winding of each limb, but 
in this case it was not possible to obtain direct measure- 
ments of the secondary currents. The primary current was, 
however, found to be the same whether the secondary 
limbs were connected or not (Figs. 44 and 45) The 
various current measurements obtained are shown in the 
fourth column of the table. The seventh column shows 
that the primary current is a leading one in the case of the 
Fig. 2 connection, so that the capacity of the winding was 
sufficient to actually reverse the phase relation of the 
primary current. This question of the leading or lagging 
nature of the primary current was determined by successive ` 
measurements of the current at constant primary volts: . 
(1) with a choking coil in parallel with the primary, (2) 
with the choking coil alone, and (3) with the transformer 
alone. By applying the vector. diagram for the three 
currents it was easy to determine definitely whether the 
primary current was а leading or а lagging one. In 
conclusion, the writer proceeds to compare the test 
results with calculated results on the assumption of 
uniformly distributed capacity per unit length of secondary 
winding and for а sine wave of E.M.F. He shows that the 
maximum secondary currents measured by the ammeters in 
the arrangements indicated by Figs. 1, 2, 3, and 4 respec- 
tively should be in the ratio of 2: 4 : 1 :*5, whilst the actual 
measurements for Figs. 1, 2, and 3 gave currents in the 
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ratio of 1:7:268:1. This is as good an arrangement as 
could be expected considering that the assumptions made do 
not accurately represent the conditions. The whole capacity 
of the winding calculated from the currents and voltage 
measured with the Fig. 2 arrangement is about 001 micro- 
farad. It is clear that such а transformer might easily lead 
to resonance effecta, for even with open secondary circuit 
all the components of a resonant circuit are present, the 
secondary leakage flux forming the self-induction and the 
capacity being the capacity of the winding itself. The 
comparatively frequent occurrence of voltage rites when 
making insulation teats may perhaps be explained in thid 
way. 
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ELECTRIC GOODS LOCOMOTIVES FOR THE МОВТН- 
EASTERN RAILWAY COMPANY. 


Through the courtesy of the British Thomson-Houston 
Company, we are able to give the following details of the 
heavy electric goods locomotives they have supplied to the 
North-Eastern Railway Company. These locomotives are 
for use on the electrified sections of the company’s lines 
round Newcastle-on-Tyne, and are constructed to haul 
heavy loads. For instance, according to the specification 
of the consulting engineer to the railway, Mr. C. H. Merz, 
each locomotive is capable of handling a 300-ton train on 
the level and of hauling it at a speed of 14 miles per hour. 
When working on grades under all conditions of weather, 
the locomotives are also capable of starting а 150-ton train 
up a grade of 1 in 27, and of running up this grade at a 
speed of nine to ten miles per hour. From this 16 will be 
seen that these locomotives, which weigh about 50 tons, are 
quite capable of handling the heavy goods traffic such as is 
found on the lines round Newoastle-on-Tyne. We are 
pleased to state that the whole of these locomotives were 
made in England. Thus the trucks and cabs were built 
by the Brush Electrical Engineering Company at Lough. 
borough, and the electrical apparatus, with the Sprague 
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on two nests of coil springs of circular section, and is 
provided with cast-steel wearing plates, cast-steel centre, 
and side bearing plates. The side frames are supported 
on the axle boxes by laminated springs of heavy design. 
The axle boxes are of cast steel, machined to work in the 
horn plates, which are also of steel and machined, being 
riveted to the side frames, which are cut out to receive 
them. The axle boxes are provided with wings to take 
the shoe beams, and are fitted with heavy brasses babbitted. 
Ample provision is made for lubrication and exclusion of 
dust. The brake gear is of specially heavy design, as it 
plays an important part in the work that the locomotive 
has to handle, which is chiefly on heavy grades. Blocks 
are fitted to each side of each wheel, and all gear is heavy 
enough to stand operation by air pressure. e wheels are 
of the cast-steel disc type, balanced, and fitted with rolled. 
steel tyres Shin. wide by 21in. deep on tread, held in place 
by retaining rings and also by eight set screws. 
motors are carried on the transoms by means of cast-ateel 
brackets, in which the nose on the motor reste, being held 
there by & forged strap. 'The shoe beams are of oak, and 
bolted to the axle boxes, the shoes being hung outside the 
wheel base as shown on the drawings. All holes are 
drilled, edges of plates planed, and rivets hand riveted. 
The underframe is constructed of steel sections, and 
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Side View of the N. R. R. Electric 50-ton Gouds Locomotive made by the British Thomson-Houston Company. 


Thomson-Houston multiple-unit system of control, were 
supplied by the British Thomson-Houston Company from 
Rugby. From actual trials we understand that the loco- 
motives are able to exceed considerably the demands of the 
specification. 

Ав will be seen from the two illustrations given herewith, 
the locomotives are of the double-bogie type with a central 
cab and stoping ends. The four motors are of the G.E.-55 
type with two-turn armatures and 328 to 1 gear ratio, 
one being mounted on each of the four axles. The control 
adopted is the Sprague-Thomson-Houston multiple-unit 
atem and is similar to that nsed on the passenger trains. 

he following are the leading dimensions : gauge, 4ft. 81in.; 
length over central cab, 9ft. 01in.; length over headstocks, 
ó5Ít.; length over buffers, 37ft. llin.; pivotal centres of 
trucks, 20ft. бір.; wheal base of each truck, 6ft. 6in.; width 
over cab, 7ft. біп; width over eide soles, 7ft. l0£in.; 
width over all, 8ft. 8in ; height from rails to top of cab, 
110. 9in; height from raile to top of floor, Aft. 3 in.; 
diameter of wheels, 3ft.; diameter of axles at centre, olin : 
diameter of axles at wheel seats, 7 28; diameter of axles at 
journals, 6in.; length of journals, 10in. ' 

The trucks are of the steel-plate frame type, in accord- 
ance with English railway practice, strengthened with steel 
angles and gusseta with swinging bolster built up with 
steel sections and steel castings. The bolster is supported 


ballasted with cast-iron bloeks to bring up the weight 
desired. Each side sole is formed by a girder 12in. by 6in. 
by 54lb., and of I section: There are two centre long. 
tudinals, each 8in. by 34in. by šin., of channel section, 
these four longitudinals being connected at their ends by 
headstocks 15in. by 4in. by fin., of channel section. To 
the front of these is bolted oak headstocks 15jin by sin. 
The whole frame is firmly riveted together with steel 
angles and gussets, all holes being drilled and edges of 
plates machined. The underframe bolster is formed by 
two girders, each біп. by Sin. by $in., of I. section, held 
together on the top by a plate. 3ft. wide and jin. thick, on 
the lower side being a plate 17in. wide by jin. thick. 
Between the bolsters evenly spaced there are five cross 
girders, each 8in. by zin. by zin, of channel section, 
backed with а plate 15iu. wide by fin. thick. On the top 
of the frame is a floor of fireproof wood 1{in. thick, fixed 
transversely, with a top or lining floor of fin. thickness 
laid longitudinally. . The draw gear, side couplings, and 
buffers are of the standard English pattern. 

The centre cab is constructed of jin. steel plate and 
angles, and is separate to the sloping ends, which are also 
constructed in а similar manner, all three portions being 
bolted to the underframe. The cab is provided with two: 
side windows on each side, the one at the driving corners 
being arranged to lower. A sliding door is fitted on each 
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side, of ash, glazed at the top and panelled at the bottom, 
| ng on the outside the arms of the company in transfer. 
The doorways are 21t. din. wide and 6ft. in the clear. At 
the ends of the cab are two windows arranged to slide 
transversely. Arrangements are made for driving the 
locomotive from each end of the cab, and it is therefore 
fitted complete in duplicate with master controller, air 
brake, sand and whistle valves. In the centre of the cab 
is fitted a cast-iron column to carry the hand brake gear ; 
on each side їз а panel for the control and pump circuit 
accessories, with a main panel at one end for main and 
control switches, etc. Air gauges and ammeters are also 
fixed in each driving position. Under the sloping 
ends are fixed the contactors, reversers, and rheostats ; 
the apparatus for each two-motor equipment being 
fitted in its own end of the cab, the four-motor 
equipment being thus split up into two equipments as 
far as possible as regards location. The contactors are 
supported from an angle-iron framing built on the floor 
of the cab, the reversers and resistances being bolted to 
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in use from the cab by a hand-wheel actuating a worm and 
wheel device. All the cables used are asbestos-covered, and 
are run either in wood troughing lined with uralite or in 
steel tubing. Besides being fitted with the nine-wire 
coupler at each end for the control circuit, bus or main- 
line and pump-line couplers are also provided, so that two 
locomotives can be coupled together if necessary, and 
operated by one man for dealing with heavier loads. 

The more extended trials in daily work of these loco- 
motives will afford most valuable information to other 


railway companies contemplating the electrification of their 


lines. 
— RUD 


THE LACKAWANNA AND WYOMING VALLEY 
RAILWAY. | 


At the present time, when schemes for railway electrifica- 
tion are rife all over the country, the doings of others in 


End View of the Locomotive, showing the Slippers for Collecting Current from the Third Rails, and also the Bow Trolley. 


the floor, but raised above it so that the cable runways 
may run underneath them. The air brake is of the quick- 
acting pattern, air being supplied by a B. T. H. electrically- 
driven compressor of the CP. 14 type, which is hung 
underneath the frame. This compressor will compress. 
against a pressure of 90lb. per square inch with a cylinder, 
displacement of 20 cubic feet per minute. The air reser- 
voirs are fixed ia tbe ends of tbe sloping cabs, as also are 
the sand hoppers, the sand being carried by flexible tubes 
to the fixed pipes on the trucks, the air operating pipes 
being connected to the same at the base of the hoppers. 

The lighting is effected by a shaded lamp fixed in each 
driving corner, with tbree lights in each of the sloping ends 
and a headlight on each end. All lamps are of 32 c.p., and 
are arranged for working six in series on a 600-volt circuit. 
Two portable lights are also provided. 

As the locomotives have to operate over sections fitted 
both with overhead line and third rail, a sliding bow trolley 
has been provided of special design, automatically reversing 
itself according to the direction of travel of the locomotive, 
and also capable of being reversed and lowered when not 


this respect become of more than ordinary interest, par- 
ticularly when they are surrounded by adverse conditions 
such as are not usually met with. The recently completed 
third-rail line of the Lackawanna and Wyoming Valley 
Rapid Transit Company is one that has been carried out 
unger conditions of competition that are certainly ahove 
thé average. No less than filfif-steam lines ars in operation 
between the cities of Scranton and Wilkesbarre, the termini 
of the new electric line, and yet so immerisely syperior has 
electric passenger and goods traction proved itself ‘that, 
although the opening of the main section only took place 
in December, 1903, results have alrdgjly been obtained that 
fully justify whas would appear at first sight a decidedly 
risky project. | | 

The two cities of Scranton and Wilkesbarre are situated 
in a thickly-populated mining district of Pennsylvanie, 
about 20 miles apart, and their population is respectively 
150,000 and 75,000, suburbs included. In the immediate 
territory are several thriving cities, town, and villages, 
varying in size from Pittston, with 25,000, and Carbondale, 
with 15,500 inbabitantz, down to some with a popc'ation 
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of from 7,000 to 1,000, all more or less dependent upon the 
two larger cities for commerce and pleasure. The steam 
main lines running between Scranton and Wilkesbarre had 
given little attention to the commercial needs of these inter- 
vening places, excepting so far as the mining interests were 
concerned, and did not touch at them ; so for this reason 
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shop, а machine shop, an armature repair room, and ой, 
sand, salt, and tool rooms. Contiguous are sundry offices, 
waiting-rooms, and lavatories, and the whole building, which 
is thorougbly fireproof, is lighted by electricity and heated 
by hot water, both furnished from the adjacent power- 
house. Close by ina private street are six small houses for 
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Fia. 1.—Power House, Lackawanna and Wyoming Valley Rall way. 


an electric line intersecting all the mining towns of any 
importance and passing through the centre of Pittston, the 
principal city, became a feasible project. The essential 
idea of the line is to provide a high-speed service, and as 
it was evident that more than the usual amount of difficulty 
would have to be encountered consequent upon the rugged 
nature of the country and the great number of silvas 
and road crossings necessary, owing to their large expe- 
rience in such matters, arrangements were made with 
Westinghouse interests to carry on the work, and the 
design, construction, and equipment of the property was 
entrusted to Westinghouse, Church, Kerr, and Co. With 
much difficulty suitable rights-of-way were obtained, and 
extensive properties secured for termini. in the business 
centres of Scranton and Wilkesbarre. The more important 
of the two is the former, which covers about 98 acres of 
land, containing the passenger station, the goods station, 
the power-house, and the car-sheds and repair shop, all 
built of red briok.with sills, lintels, etp., of moulded con- 
crete blocks. | 
The passenger station is E-shaped, 83ft. long and 27ít. 
deep. It has a basement and two storeys, and is arranged 
with 11ft. loggias on each side, which provide covered 
sage-ways from the street to the platform in the rear. 
‚ Гре waiting-rooms are well found, with mosaic floors and 
dark oak panelling, and the whole building is amply 
. lighted electrically. The goods station, placed about 30ft. 
away from the passenger station, is one storey high and of 
rectangular shape, measuring 100ft. by 50ft., with an office 
extension at one end. The whole construction is upon the 
lines of heavy mill work, and is so designed as to afford 
every facility for the rapid handling of freight of all 
descriptions. 
. The car-house, situated at one extreme end of the yard, 
has a frontage of 146ft., a depth of 177ft. and a height of 
28ft. 6in. clear. It is divided into three bays by brick 
walls running the entire length of the building ; and each 
bay contains three tracke, each of which can accommodate 
three cars. While all can be used for the storage of cars, 
two are designed for that purpose exclusively, and the 


. 
motormen or other employés whose presence may be needed 
promptly in case of emergency. 

The power-house (Fig. 1) is divided by a brick wall into 
separate boiler and engine rooms, ‘and is rectangular in 
shape, 90ft. wide, 133ft. deep, and 42ft. high in the clear, 


FId. 2.—Interior of Boiler House. 


third is provided with all arrangements to facilitate repairs, | It has been designed in every detail to allow of easy and 


which are accomplished in a specially-equipped extension. 
This latter bay is provided with two 15-ton travelling 
cranes and a compressed.air supply for operating pneumatic 
tools and for cleaning purposes. The repair shop runs the 
full length of the building, and ig divided into a blacksmiths’ 


cheap extension. The boiler-room (Fig. 2) is arranged to 
accommodate seven 400-h.p. water-tube boilers of the 
Babcock and Wilcox type, five of which are already 
installed. Each is equipped with a Roney mechanical 
stoker, specially adapted to burn with minimum lahour the 
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Various grades of coal which the locality provides. Coaling | by the blast from two blowers installed in the basement. 
ш effected by trucks running on a treatle-supported track at | The boiler-room auxiliary plant consists of two Wortbing- 
the side of the building, and falling through chutes into a ton compound pumps connected in duplicate to several 
conveyor, the coal is automatically distributed into the | sources besides the hot-well. From whichever of these the 
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Ета. 3.—Interior of Engine Room. 


bankers above the boilers. From here it falls, as usual, by | feed is taken, it is passed through a specially designed 
gravity into the stoker hoppers, the quantity being con- horizontal, closed feed-water heater, where it attains a 
trolled by gates. The ashes are collected by a truck run- | suitable temperature. 

ning on a track underneath the boilers, being directed into | The steam-piping throughout is of standard full weight 
it by hoppers. wrought-iron pipe fitted with extra heavy flanges, standard 
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FIG. 4, —Back of Alternating-Current Switchboard. 


The chimney is of the well-known Alphons Custodis | gate valves with outside voke and screw, and covered with 
construction, and is 118ft. high, 9ft. 10in. internal | the best magnesia compound. It is arranged in a system 
diameter, and rests on a concrete foundation. Access to | of interconnected manifolds, with valves so placed as to 
its interior is possible through a door in its base, and an | make isolation of any part for repairs possible without 
iron ladder rans from the ground to the top, both inside | interfering with the running of the plant. Draining is 
and out, Its draught may be supplemented, if necessary, | automatically effected by the Holly gravity return system, 
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and the wastefulness of steam-traps and their accompanying 
pipework thus avoided. 

Coming now to the engine-room, an interior view of 
which is shown in Fig. 2, the two main engines already 
installed will, when occasion arises, be supplemented by a 
third, the bed for which is already in. Each of the present 
engines is of the Westinghouse vertical cross-compound 
type, with Corliss valve gear, and wben supplied with 
l60lb. pressure steam and condensing will indicate 
2,000 h. p., with a capacity for 60 per cent. overload at 
higher pressures. The oiling system is entirely automatic, 
and provides for the collection, filtering, and distribution 
of the oil. Each engine is coupled to a Westinghouse 
double-current generator of 1,250 kw. capacity supplying 
three-phase alternating current with a preasure of 390 volts 
and direct current at 650 volts. The exciter is at 125 volts 
pressure, and is derived from independently driven dynamos. 
A switchboard is provided for each side of the system, the 
one containing the controlling and measuring gear for the 
direct-current supply, which is used locally, and the other 
for the alternating current before ita connection with the 
step up transformers, where it is raised to a pressure of 
22,000 volts and sent out to the line. There is no wood- 


work in connection with these switchboards, the whole 
Fig. 4 shows the 


being of marble, дїп. thick, set in steel. 


arrangement at the back of the alternating-current switch- 


The high-tension transmission line is carried on 30ft. to 
ó5ft. cedar poles spaced 100ft. apart, and consists of three 
No. 4 B. & S. hard-drawn bare copper wires arranged in a 
triangular manner and supported on umbrella type glass insu- 
lators. It is 14 miles in length, the far end being taken to 
the sub-station at Hancock, where the current is transformed 
and converted into direct. This is carried out in а fireproof 
room and tower separate from the main buildings, which 
are equipped for passenger and goods service along very 
similar lines as the main stations. 

Between Scranton and Wilkesbarre the permanent way 
is double tracked, with cross-overs, and is carried out in 
the heaviest class of construction. The rails are of 901b. 
A. S. C. E. section, fixed to 7ft. by Sin. long leaf yellow- 
pine sleepers, spaced 2,640 to the mile, which in turn are 
bedded on ballast and broken stone of a minimum depth of 
10in. Under the fishplates two 4/0 protected bonds are 
placed, and every 500ft. the track is croas-connected by 
bonds of 250,000cm. The third rail, of 75lb. A. S. C. E. 
section, is placed in the centre of the track, and is bonded 
with two 400,000cm. foot bonds. It is broken at the 
stations, approach blocks being provided to make and 
break the circuit, and ш is maintained by 
the aid of two 300,000cm. cables run underground 


Fig. 5. —Combination Passenger and Baggsge Са”. Lackawanna and Wyoming Valley Railway. 
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on the solid system. The whole right-of-way, which 


varies from 60ft. to 150ft. in width, is protected by. a. 


wire fence. Speed being the primary consideration, much 
trouble has been taken to make the line as straight апа 
level as possible with the result that there is only one 
12-degree curve, and one grade greater than 14 in 100. 
The natural and artificial difficulties of the country, as 
stated, have been very great, in places necessitating long 
cuttings through hard material, largely solid rock. One 
case that occurred at Pittston, where there is a 1,000ft. 
cutting, 25ft. deep, through rock and hard pan, is typical 
of these difficulties ; and here, in addition, the Erie Railway 
had to be maintained in operation on one side, and a road 
carried across by means of a temporary bridge, while the 
water from two collieries and one washery, and the surface 
drainage from a very large area, had to be diverted by 
means of timber flumes. Such difficulties have almost 
proved the rule more than the exception, and might be 
extended into a formidable list. Roads, railways, and 
houses have been moved, in some cases considerable dis- 
tances, and bridges and viaducts have been necessitated in 
great numbers. Of these, the one at the approach to 
Wilkesbarre, a viaduct 554ft. in length, has embraced the 
greatest engineering difficulties, as at this point the line is 
carried over the road, the Wilkesbarre Traction Company's 


trolley line, several tracks of the Lehigh Valley Railway, 
and the Central Railroad of New Jersey. The road and 
the tramcar line have been moved 30ft., and an embank- 
ment has been built across the old highway to bring the 
line to the viaduct. The Wilkesbarre terminus is the 
southern extremity of the line, and, as in the case of 
Scranton, provides ample accommodation for both passenger 
and goods traffic. 

The rolling-stock comprises 10 regular passenger cars, 
three combination passenger and luggage cars (Fig. 5), four 
freight care, and one for construction and repair work. 
They are all of the same dimensions, 42ft. long over end 
panels and 52ft.'over platform, and were built by the 
American Car and Foundry Company to special designs. 
The trucks were made at the Baldwin Locomotive Works, 
and are of the M.C.B. 5 equalised bolster type; 
the motors are 150 h. p. of the single-reduction Westing- 
house make, being attached to the rear truck by the aid of 
Gibbs cradle suspension. The passenger cars contain seat- 
ing accommodation for 59, and are divided up into two com- 
partments, one being for smokers. As the cars traverse 
loops at each terminus there is only one motorman’s cab, 
and the backs of the seats are stationary. The construction. 
and repair car has movable sides, and is equipped with two 
single-reduction 75-h.p. Westinghouse motors, which will 


enable it to make fast runs in emergency and perform. 
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anow-plough ‘and other heavy work. In addition to this 
there is a 50-ton steam locomotive, that is looked upon as 
a stand-by in the event of a serious failure of the current. 
All cars are fitted with trolley poles for use in the yards, 
and Westinghouse automatic air-brakes are installed, as 
well as vertical hand-wheel brakes. The wheels are in all 
cases cast steel, with steel tyres and axles, except the con- 
struction car, which has chilled cast-iron wheels. At present 
& 20-minute schedule of running trains is inaugurated, 
which will be shortened as rapidly as the passenger traffic 
may demand. 

We are indebted to the Westinghouse Company for the 
above particulars. 


NOTES ON MOTOR-STARTING SWITCHES. 
[ CONTRIBUTED. ] 
(Continued from page 598.) 


The solenoid-control switch is an extension of this pattern, 
bat with more perfect automatic action. This type of 
switch is shown in Fig. 4. This figure shows a slate on 
which are mounted a large solenoid switch, above this the 
ordinary multiple-step switch, the lever of which is con- 
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nected at one end to a plunger which works in a dash-pot, 
while the centre is connected to a plunger of a second 
solenoid. Down the right-hand side are also shown a 
number of subsidiary solenoid switches. The method of 
working this switch is very simple, and the whole arrange. 
ments are carried out so as to attain a perfectly automatic 
reliable switch. The main solenoid is wound with many 
turns of fine wire, and this is energised by а ourrent taken 
from the mains and controlled by a small tumbler switoh 
capable of dealing, say, with one ampere. As soon as the 
circuit is made through the main solenoid switch by closing 
the tumbler switch, the switch is closed and the current is 


supplied to the shunt of the motor, and also to the armature |. 


through the whole of the external armature resistance, 
which is mounted at the back of the slate, the main 
solenoid switch acting as the main switch for the motor, 
although in the complete equipment a double-pole main 
switch ought also to be included. Upon closing this main 
switch a small current is supplied to the upper solenoid, 
and the plunger is attracted ала so rises slowly upwards. 
The speed at which the plunger, and consequently the contact 
lever, moves is regulated by the dash-pot in two ways; in the 
first place, the viscosity of the fluid in the dash-pot can be 
varied, and, in the second, the end of the plunger forms a small 
jet in which there is an opening to allow the fluid to escape 

m one side of the piston to the other. The size of this 
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opening can be altered at will, and, of course, the speed of 
the lever will increase as the opening is made larger. For 
each individual switch the correct speed is found, and is 
usually set once for all; but if it is necessary to alter this, 
it can be done, only as the dashpot has to be opened out 
and the piston removed, there is little fear of the switch 
being tampered with by any than authorised persons. 
When the lever has risen to the second contact, the top 
smaller solenoid is energised, and its switch closed. This 
acts in exactly the same manner as the switches in the 
starter just described, and opens a path to the armature 
through a shorter length of resistance. The contact lever 
now moves on to the third contact, and the second auxiliary 
solenoid is energised, and the connected switch closes, a 
further amount of resistance being cut out. There is no 
difference between this solenoid switch and the previous 
one, except that whereas in the former case, when all the 
switches were closed, all the various lengths of resistance 
were connected with the armature circuit through any 
switch. In this case, as soon as the second solenoid is closed, 
the circuit is opened through the first auxiliary solenoid, 
and this becomes demagnetised, and the switch it controls 
at once opens, so that the only path through the armature 
is that offered by the last closed solenoid awitch. When 
the final auxiliary solenoid switch, generally known as the 
master switch, is closed, the armature is directly connected 
across the mains. 

The Sturtevant Engineering Company, Limited, who are 
the makers of this switch, have fully considered all the 
possible points of improvements; it will be noted that only 
a small shunted current sufficient to energise the various 
solenoids is dealt with at the contacts, so that very little 
arcing or burning will occur here. Again, during the 
operation of starting the motor this current has to energise 
the various solenoids, and therefore has work to do, but 
when the motor is under weigh all that the shunted current 
has to do is to keep the main and master solenoidal switches 
closed, and for this a smaller current will suffice. This 
result is attained by arranging two or three lamps in series 
in such a manner that the circuit is only closed through 
them when the master awitch is closed. Again, the makers 
acknowledge the importance of dealing with the current 
due to the self-induction of the shunt, and consequently 
additional lamps are inserted so as to be in circuit at the 
periods of make and break. In starting the motor through 
this switch the lamps are seen to incandesce, and the main 
switch closes, then the lever gradually moves upwards the 
various auxiliary solenoidal switohes, closing and opening 
again in rotation. When the motor is stopped the lever 
gradually drops down to the off position, aud ав it leaves 
the last contact breaking the shunt connection the lampe 
will be seen to momentarily incandesce to a great degree, 
showing the high value of the induced EMF. The 
auxiliary. small switch required to energise the main 
solenoid need not be placed on the switch base, but can, 
and is generally, placed some distance away near the 
machine driven by the motor. In the case of the failure 
of the current, the main and master solenoids will become 
de-energised, and their switches will then open. It is 
impossible to then again start the motor until tbe contact 
lever has descended to its off position, so that the solenoids 
themselves act as а most efficient no-volt release. It is not 
eustomary to make this piece of apparatus complete with 
an overload preventer. If this is required, it should be in 
the form of a secondary piece of apparatus—viz.,a maximum 
type circuit breaker. 

The switch described above is for larger siz:s of motors. 
For the smaller sizes the switch consists of the main 
solenoidal.controlled switch and the solenoidal-controlled 
contact lever fitted with the necessary steps. All the 
auxiliary solenoids are then omitted, and the main current 
is dealt with at the multiple-step switch in Ше more 
ordinary manner. For large sizes it is better to deal here 
only with the shunted current necessary to energise the 
auxiliary solenoids. 

A simple form of switch is shown in Fig. 5 This switch 
was designed by Mr. Gibbings when chief electrical engi- . 
neer at Bradford. This town is one where there are 4 
very large number of motors let out by the Corporation on 
hire, and Mr. Gibbings found that a very large percentage 
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of the breakdowns to motors which occurred in the town 
were due solely to defective starting switches, and he there- 
fore set to work to design a switch which should answer 
5 be simple in its action, and low in 
cost. e switch is now e by Mr. Bertram Thomas, 
of Manchester, and consists of the ordinary movable lever 
and multiple steps, but the lever is moved by compressed 
air. The lever is connected toa plunger which works in 
an air-cylinder. The operator presses the handle inwards, 
and turns it so as to lock it on to the lever. This also 
releases a spring, which causes the lever to move over the 
contacts at a fixed speed, the actual rate being controlled 
by the amount of air which is allowed to escape. The air 
opening being adjustable, when the opening is completely 
closed the lever will retain its position for long periods, 
thus showing the good fit which the piston makes in the 
cylinder. The switch is also fitted with a no-volt release 
and automatic overload preventer. Recently the makers 
have further improved the switch by arranging for quick 
break between the different contacts, and they thus minimise 
to a great extent all sparking and burning. 

There are several good makes of ratchet-type switches, 
and in Fig. 6 is shown the ratchet attachment of the 
switch made by Bray, Markham, and Reiss. This attach- 


Fic. 5. 


ment is mounted at the back of the slate, the corresponding 
position at the front being occupied by the ordinary 
multiple switch. The action of starting the motor by this 
switch is as follows: The operating handle is first moved in 
one direction, carrying with it a single-pole switch which is 


held in the on position by means of a trigger which engages 


with the keeper of the no-load magnet. At the moment of 
making contact the ratchet wheel and the contact arm will 
have turned into such a position that the lever is on the 
first contact. The handle is now turned in the opposite 
direction until the pawl comes into contact with a tooth; it 
is impossible to take more than one tooth at a time, as the 
ratchet wheel is shrouded for a great proportion of its 
circumference. Stops are shown on the face between which 
only the handle must be moved ; if the operator moves the 
handle beyond these limite, or should he desire to leave 
some resistance in circuit with the armature, and зо leave 
loose of the handle before all the resistance is cut out, the 
handle will come back to the off position and a projection 
on the paw] lever will cause the single-pole switch to open. 
This is an important point, as it prevents most effectually 
any portion of the resistance being left in circuit under any 
circumstance. The switch is fitted with overload and no- 
volt releases, and also with a magnetic blow-out. As the 


the point of sparking is localised, and the addition of the 
magnetic blow-out prevents any serious burning occurring. 
Liquid resistance starting switches are of great benefit in 
many classes of works, especially where the motors and 
controlling apparatus are exposed to the action of the atmo- 
sphere, but with shunt-wound direct-current motors they 
have the disadvantage that there is yet no good switch on 
the market which will fulfil all the requirements of the 
metallic resistance switch. The usual liquid starting switch 
consists essentially of an iron tank filled partially with an 
electrolyte, and into which an iron or copper plate is lowered 
when the motor is started, the resistance being decreased as 
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more and more of the movable plate is immersed ; the final 
contact should be between metal and metal. The one great 
disadvantage is that the solution cannot be plain water, 
owing to its low conductivity, and, therefore, an acid or 
alakaline solution must be used; generaly а weak acid 
solution is chosen. The passage of the current sete up 
electrolysis, and acid fumes are given off which attack 
any metal work. The majority of the metal work can be 
painted with acid-resisting paint, but the points of contact 
cannot be, and hence there is liability of undue wear here. 
In the best forms of liquid switches no contacts are 
made directly over the tank, but rather at the side, 
and the movable plate is operated by means of worm 


break always occurs at one point, the single-pole switch, | gear to permit of the motion of the plate being slow. 
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Owing to the rough treatment which liquid starters will 
stand, they are of great service, and as they are subjected 
to usage that the metallic switches could not survive for 
any length of time, the corrosive action of the acid fumes 
is only & minor matter. When this type of starting switch 
is used, it should be in conjunction with the maximum and 
no-volt circuit breakers before mentioned. These circuit 
breakers, though of delicate construction, can be mounted 
in iron boxes and made perfectly watertight, the handle for 
setting them should they open coming through the sides of 
the cases, and they will, therefore, be protected against 
much rough usage; in addition to which these necessary 
parte of the equipment need not be fixed in such exposed 
positions as the starting switches themselves, but may be 
laced some little distance from the motor under cover. 
e writer lately examined some electrical plant at one of 
the large shipyards where liquid starters were used, each 
motor being further supplied with maximum and no-volt 
circuit ers mounted in iron cases, and he found that 
the arrangement worked very satisfactorily, and that there 
had not been the slightest trouble with any of the plant 
since erection, although at a neighbouring yard, where 
y switches were used without circuit breakers, 
the fields being directly connected across the mains in the 
more ordi manner, the breakdowns to the motors are 
far from being uncommon. 


(To be continued.) 


NOTE ON A SUGGESTED NEW SOURCE OF 
ALUMINIUM.* 
BY BUENA POOL, B.SC. 


In bringing the following results before British electro- 
chemists, I should like at once to point out that they are 
to be found in full detail in the Geological Magazine for 1903 


in the work of Mr. Holland and Messrs. Warth. The 
suggestion particularly to be brought out by this paper is 
the practical utilisation of the results. As is well known, 


practically all the aluminium produced at the present day 
is made from bauxite, of which the British Isles possesses 
but scanty deposits. It appears, however, that in India we 


& vast treasure-house and store of aluminium in 


a formation which is spread over the surface of thousands 
of equare miles of country waiting for the spade of the 
prospector. The laterite deposits of India have long been 
a puzzle to geologists. They occur spread over vast areas 
as a purely superficial deposit of depths varying from a 
few feet to a few hundreds of feet, chiefly over the Deccan 
trap area of Central India. Until recently laterite, in con- 
sequence of ite appearance and consistency, was loosely 
classed as a clay ; recent careful investigations and analyses 
seem to show, however, that it is much more closely 
analogous to bauxite, the aluminium being present in the 
hydrated form and not as silicate. 

Laterites vary pretty considerably in composition ; they 
fall naturally into two groups—the “high-level” and the 
“low-level” laterites High level laterites, as the name 
indicates, are found at higher elevations on the Deccan 
traps of Central India; the low-level laterites, on the other 
hand, are found along the coasts. The western coast-line 
of India, from Ratnigiri southwards, consists of a laterite 
formation up to the thickness of 200ft., and on the eastern 
coast-line laterite occurs everywhere. But this is a much 
less massive formation than the rock of the western coast, 
being at most only about 20ft. thick. Low-level laterites 
differ from the high-level laterites of the interior in struc- 
ture and composition; they are less hydrous and more 
concretionary ; they contain more silica in rounded grains 
and less alumina, They are apparently detrital in origin, 
being formed by water action from the high-level laterites 
Dra. Н. and F. J. Wartht have made a series of analyses 
of Indian laterites. They find that in chemical composition 
Indian laterites fall into four distinot classes : 

I. The deposit found at Kodikanal, which stands alone. 
It is a pure gibbsite (Al,O, +3H,O) ; after ignition it con- 
tains nearly 95 per cent. of aluminium oxide. It forms a 
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+ Geological Magazine, vol. X., 1903, p. 154, Composition of 
Indian ,Laterites, " 


deposit of 1ft. in thicknese, consisting of loose crusts and 
plates, over an area of at least several acres, lying between 
the surface soil and the charnockite rocks. Kodikanal is a 
small summer resort on the Palni Hills in the Madura 
district of the Madras Presidency (lat. 10° 15' 21"; long. 
77° 31 38” E). | 
. II. Laterites (from districts which are not specified) with 
pisolitic structure; they are bauxites, very rich in alumina, 
and with very little iron, closely resembling wocheinite. 
Analyses of four specimens are given in Table A. 


TABLE А. 
— Kh Pl. 
НО еа 26:47 24: 
SiO E. . оне а 95 1: 
J ев Е 1:04 3° 
со П НЫ АНЫ Е 56 : 
FeO ao | 6 
. „| 67°88 64: 
100-77 100:00 


Molecules of Water for One Molecule of Alumina. 


2-95 | dii | 215 | 2:67 


They contain little iron, very little silica, and a rather large 
amount of titanium dioxide, probably as ilmenite. 

III. The third group includes specimens such as have 
usually been called high-level laterites. These are practi- 
cally bauxites which have been formed from highly ferru- 


ginous igneous rocks ; they belong mostly to the area of the 


eecan traps. It is found that the amount of iron in the 
laterite bears a close relationship to the amount in the 
underlying ruck. This bears out the theory that they are 
derived from them. Analyses of six such specimens are 
given in Table B; with the exception of two specimens 
with admixed quartz sand they show very little silica. 
The resemblance of these analyses to those of ordinary 
bauxite is obvious and striking. A general property of 
these high-level laterites is their infusibility before the 
blow-pipe. This serves to distinguish. them from the low- 


level or detrital laterites forming the next group. 


TABLE B. | 
— Marwara. Makab. | Sartara. | Nilgiris.| Karad. | Satara. 
H,O 82 25:88 | 2070 | 1182 | 14339 
Quartz, 810. — — — 1 — 
810 90 87 3'14 4 23 90 
TiO, ese 88 4:45 — 10 1°Б9 
ОзО ...... » 85 86 — 52 "64 
MgO ......... — — — trace. '20 
Fe40, ......... 13°75 26°61 | 37°88 | 51:25 | 56°01 
AO, ......... 54°80 43°83 | 38:28 | 30°86 | 26:27 
100:00 | 100:00 


100-00 |160-00 |100:00 100 ·00 
Molecules of Water for One Molecule of Alumina, 


- | 2% 


2°83 | 511 


4:09 | 2°19 | 3°13 


IV. Low-level laterites. Free silica, and probably an 
even larger amount of clay, is present in all cases. Analyses 
of eight specimens from different localities are given in 
Table C. These analyses show that the amount of alumina 
in low-level laterites may vary from about 30 per cent. 
down to zero. The amount of free quartz also varies 
irregularly from about 40 per cent. to 4 or 5 per cent, 
depending on the locality, and clay (as Kaolin) from 17:16 
to 50:26 per cent. These laterites, as a rule, contain more 
iron than the high-level deposits; in places the iron content 
is so great that the laterite has been used by the natives as 
a source of iron. This effect is probably due to the sorting 
action of running water, which has floated away the lighter 
scales of gibbsite from the original high-level laterite, and 
во caused a relative increase of the heavier iron ore. 

Mr. T. H. Holland, “ director of the Geological Survey 
of India, has pointed out that this deposit only occurs in 
countries with tropical climate and an abundance of running 
- * Geological Magazine, vol. x., 1903, р. 59, On the Constitus 
tion, Origin, and Dehydration of Laterite.” 
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TABLE C. 
— Belgium district. Jabalpur. Dharwar. Balaghat. Birbkum. Madras distriot. 
Colour when pulverised | Lavender. | Rad. Bed. | Redd.-brown, | Brown. | Redd.-brown | Redd.-brown. | Brown. 
%%% „| . 13°31 11:49 10-93 9:64 7-75 9:60 8:66 8:40 
Free quartz, Bio . . .| 32:24 6°67 4:53 | 16°63 39°53 6-29 28:04 32:46 
Combined 810, ........................ 9°94 13°35 · 32 14°79 7-96 17:49 14:07 13°33 
ПОО а 04. 2⁵ 43 02 0¹ 04 01 01 
FFP nil nil 2; 04 = 03 — 06 
/ ðͤ ааа nil nil trace = = — — 
О оаа ном 8-77 41:50 28:09 35:81 25-58 42:33 50:51 35:34 
C .| 35°70 26:81 31°80 25:05 16:39 24-92 18:60 9:93 
10000 | 100-00 | 100-00 | 100-00 100.00 | 100-00 99:89 09:55 
/ The same with the clay calculated separately from the combined silica (kaolin = А1„8!„О,-+ 2H4O). 

Free quartz, SiO, ..................... 52°24 6°67 4:55 16:65 39: 6:29 28°07 32°61 
Olay as kaolin ....................... ‚9142 28°77 50°26 51:88 17:16 37-69 30°33 (27-59) 
CFF 10°33 7:41 5:95 5:20 5: 4-55 4:45 4°42 

Balance | TiO, .............—..--. а 0-4 95 5 02 01 04 01 01 
identical } СаО ..................... — — — 04 — 03 — *06 

with M0 iit — — — trace — — — — 
bauxite. | FeO. . | вт 41°50 28:99 35°61 28:58 42:33 30°55 35:51 

8 -.| 27:20 15:40 11:86 10:40 9:58 9:27 6:59 = 

Total ОКА 100-00 100-00 | 100-00 100:00 100-00 100 · 00 100:00 100-00 


water. (The latter suggests the possibility of water power 
for the generation of the electricity necessary to work 
the ore.) Where precipitation is low, although the climate 
may be moist, a material known as kunkar,” is found, 
which, though otherwise similar to laterite, contains a 
great deal of lime. Laterite is apparently kunkar " out 
of which the lime bas been abstracted by the solvent action 
of running water. The colour of laterite varies according 
to the particular iron hydrate present ; its consistency in 
situ is like putty. On exposure to the air, however, it 
hardens, owing to spontaneous dehydration, and becomes 
darker in colour as the ferric hydrate loses water. It is 
а very porous rock, being frequently traversed by cracks 
and emall irregular tortuous tubes; in consequence of this 
it makes very poor and barren soil. Low-level laterites 
show no structure, but the high-level ones have a 
marked tendency towards a  coneretionary structure, 
while higher still the soft material often retains a 
р cast of the igneous rock from which it is formed. 

he junction of the laterite with the unchanged rock 
is sharp, sudden, and complete. Arguing from this 
and from its distribution and other characteristics Mr. 
Holland suggests that laterite may owe its origin to 
some bacterial agency which forms it in situ by attacking 
the silicates in igneous rocks. It would thus, by absorbing 
the silica and rendering it soluble, leave the iron and 
aluminium, which would become hydrated and left as the 
bauxite-like deposit which we find. This bauxite has all 
the characteristics to render it commercially valuable ; its 
pureness, ready accessibility, widespread occurrence at all 
elevations, and association with flowing water point it out 
as an almost perfect source of aluminium. 


VOLTAGE RISES ON THREE-PHASE CIRCUITS.* 


It is well known that in single-phase installations employ- 
ing concentric cables, incorrect switching in or out, or even 
the blowing of fuses, often causes a breakdown between the 
outer conductor and the lead covering. From tests made in 
connection with this matter, the rule “ outer conductor to 
be switched in first and inner conductor to be switched out 
first has resulted. In the case of three-phase installations 
also excessive voltage rises and the consequent breakdown 
of cables or machines may result if one phase, in a circuit 
consisting of the generator, the cable, and transformers on 
open eircuit, is opened at the generator end and one of the 
other two phases at the transformer end. This arrange- 
ment is shown diagrammatically in Fig. 1. The generator 
with ite terminals jd IL, and III. is shown on the left, and 
the open-circuit transformer terminals, 1, 2, and 3, on the 
right. The cable lying between the two may be repre- 
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sented by the three capacities, CI, C; апа Cg. The switches 
or fuses are shown at a, 5, c, d, e, f, and b is assumed to be 
open at the generator end, and d at the transformer end. 
The opening of b and d may in durs occur either through 
carelessness or through the blowing of fuses. With the 
conditions stated, the following circuit exists: from I, 


| through a, the capacity C,, e, the open-circuit transformer, 


5—2, f and с, back to the generator terminal II. At the 
same time, the capacity C, is connected in parallel with the 
enerator, and the capacity C, in parallel with the trans- 
ormer. The arrangement is shown more simply in Fig. 2, 
and it will be seen that all the conditions for & resonance 
effect are present. 


D 


| Fia. 1. 


Experiments were made in the laboratory of Messrs 
Felten and Guilleaume on an artificial circuit of this sort, 
composed of three mica condensers, C, = C, = C, = 1 miero- 
farad, and an iron-cored choking coil having an ohmic 
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Fig, 2. 
resistance of 164 ohms and an impedance of 1,310 ohms at 
61 ~~ (coefficient of self-induction = 5:4 henrys), as deter- 
mined by current, voltage, and watt measurements with a 
sine wave of E.M.F. With a generator voltage of 14 volts 
at 61 — the following voltages across the several con- 
densers were measured : 
Across condenser С, = 120 volta. 
j 2 C, = 126 volts. 
т M C, = 14 volts. 

These voltages were measured on an electrostatic volt- 
meter having negligible capacity compared with one micro- 
farad. The self-induction of the generator was also 
negligible. It will be seen that condenser C, (or the cable) 
was subjected to a pressure nine times as great as that at 
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the generator terminals, which in practice might lead to 
disastrous results. The caloulated capacity for complete 
resonance with the above self-induction at 61 ~~ is two 
microfarads. An actual measurement was made with the 
choking coil connected simply in series with a condenser of 
two microfarads, and complete resonance was obtained, the 
voltage across the condenser being 126 again with 14 volts 
at the generator terminals. 

At the first glance it is not quite clear why the connec- 
tion of a one-miorofarad condenser in series with a com- 
bination consisting of a choking coil of 3:4 henry and a 
condenser of one microfard, as shown in Fig. 2, should 
give resonance, when by caloulation a condenser of one 
microfarad corresponds to a self-induction of 6:8 henrys for 
complete resonance at 61 ~~. Considering the above 
combination of self-induction and capacity as simply an 
equivalent self-induction, however, its value works out at 
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7'1 henrys from current voltage and watt measurementa, 
which showed that impedance = 2,760 ohms, resistance = 
438 ohms. Allowing for experimental errors, this value of 
7‘1 is a good check on the calculated value of 6:8. The 
impedance of 2,760 ohms also checks fairly with the value 
2,600 calculated from the expression for the impedance of 
a parallel-connected choking coil and condenser—viz : 


VR 
Impedance == I Gr ur & K 
where R = ohmic resistance ; 
L = self-induction ; 
C = capacity; 
w=2 т ~, 


The impedance of such a combination, in fact, at first 
increases as the capacity is increased until the capacity 
reaches the correct value for current resonance ; after that 
the impedance of the combination falls off as the capacity is 
further increased. 
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The substitution in the above experiment of three mesh- 
connected condensers for the three cables is not quite 
allowable, so а second experiment was made with the same 
three condensers, Ci, C, and Cg, of one microfarad each, 
star connected as shown in Fig. 5 and Fig. 4. The current 
path in this case is from I. through a, Ci, Cg, f, 3, 2, e, b, 
and back to II. In this way condenser C, with the self- 
induction 2—3, is connected in parallel with the condenser 
C, The self-induction was varied until decided resonance 
oecurred—:.e, until a large voltage increase above the 
generator voltage occurred across one or the other con- 
denser. The following results were obtained with a gene- 
rator voltage of 15: 

Voltage across С, = 35 volta 
= 84 „ 
77 „5—2 2 128 „ 
showing nearly a six-fold voltage increase across C.. 

From a test e on the selfinduetion used above 

coupled in series with an adjustable condenser, the 
"Bret 


capacity C which gave complete resonance was obtained, 
and from this and the fact that for complete resonance 


І, = x the value of L was found to be 10:2 henrys. 


This value was also confirmed by means of direct measure- . 
ment of volts and amperes in the self-induction alone at 
61 ~~. The writer shows by the ordinary rules for 
capacities and inductances in combination, neglecting 
ohmic resistance, that with L = 10:2 and C, = 1 the 
effective self-induction of the branch їп Fig. 4 containin 

C, and 5—2 is 5:58 henrys. This branch is in parallel 
with C,=1, and the effective self-induction of the whole 
is 6'72 henrys. This combination can now be considered 
ав a simple self-induction of 6°72 henrys in series with a 
condenser C, of one miérofarad. The theoretical value of 
the inductance tod give resonance in series with a one- 


. А 1 109 
microfarad condenser at 61 ~~ is L = —. = 


wo w'xil 
= about 6:8 henrys, which is a very good check on the above 
value of 6°72 calculated from the measured self-induction 
and capacities. | 

The above results show clearly that with either method 
of representing the capacities of three-phase cables, very 
considerable voltage rises may occur if one phase is opened 
at the generator end and another phase at the transformer 
end. Ав a safeguard high-voltage safety devices should 
always be installed, but care must be taken that they do 
not operate with too great a current, as otherwise the 
safety device itself may produce an excessive voltage rise. 
А resistance should be connected in series with the spark- 
gap. Further, it would perhaps be advisable to avoid 
fuses altogether in high-tension installations, and to replace 
them by automatic oil switches which cut all the phases in 
or out at the same instant. 

— GP 


BITUMEN: ITS CONSUMPTION IN THE UNITED 
KINGDOM AND ITS PRODUCTION IN TRINIDAD. 
BY W. POLLARD DIGBY, F. S. S. 


Of the properties of bitumen, either when laid by any 
pu company for the man in the street to walk on, or 

uried under the side walk forming an ока part of the 
insulation of electric light cables, and walked over by the 
man in the street, it is not necessary to write here. The 
Proceedings of the Faraday Society (Electro-Chemist and 
Metallurgist, vol. iii, pp. 322-335 and 398-401) contain 
Мг. D. A. Sutherland's paper on Bitumen in Insulating 
Compositions,” wherein the chemical properties of this 
singular natural product are discussed. It is now the 
object of the writer to show the volume and source of the 
United Kingdom’s import of bitumen for the last 15 years. 

At the onset one is faced by the question of what con- 
stitutes bitumen. Our imports of this nature are classed 
as “Asphalt or Bitumen.” Mr. Sutherland's definition 
may again be quoted: Natural bitumen is composed, as far 
as we have been able to learn, of saturated and unsaturated 
dicyclic, policyclic, or alicyclic hydro-carbons and their 
sulphur derivatives, with a emall amount of nitrogenous 
constituents. Bitumen is a natural substance composed of 
such hydro-carbons and their derivatives, which melts on 
the application of heat to a viscous liquid; soft bitumen 
consisting of alicyclic hydro-carbons, which by heating or 
other natural causes becomes converted into hard bitumen. 
The line between the classes cannot be sharply drawn.” 
Small wonder that the Board of Trade says, Oh, asphalt 
or bitumen! It doesn't matter which you call it. Call it 
both if you like so far as Customs declarations are con- 
cerned." 

Natural bitumen actually occurs in commercial quantities 
in Palestine, Venezula, California, Trinidad, Cuba, Barbadoes, 
Utah, Wyoming, Montana, Mexico, Peru, Columbia, Canada, 
and in smaller quantities in France, Italy, and Germany. 
Also in limestone (asphalt) at several places in Europe— 
chiefly at Val de Travers in Switzerland, and Limmer in 
Germany, as well as in the siliceous limestone, in sandstone, 
and in the shale formations, | 

But so far as the detailed trade returns of the United 
Kingdom are concerned, the sources known until 1894 were 
Germany, Holland, France, Italy, “ other foreign countries,” 
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90 '91 , "92. "93 
and the British West Indies, when Holland disappeared from 
separate enumeration to reappear later. As the records of 
the imports from Holland are not continuous, the writer 
has reckoned it among the “other foreign countries. In 
Diagram No. 1 the total value and tonnage of the imports 
in any one of the 15 years enumerated may be seen, as also 
the tonnage сарое obtained from France, Germany, 
Italy, and the British West Indies. The value of the 
imports from France, Germany, and the British West 
Indies in each year is also shown. The fourfold rise in 
total tonnage and in total value from 1888 to 1902 is very 
striking. Of the individual countries, France is still ahead 
of Germany in tonnage, but since 1900 the respective 
values have been about equal. The relation between the 
two totals and the two British West Indies curves is 
interesting. In 1889 and 1895 a fall in the total values 
was accompanied by a reduction in the West Indian 
importe. In 1899 this was not the case, but the fall in 
the totals of 1901 is entirely due to the falling off in the 
importe of Colonial produce. As comparisons of individual 
years are apt to be fallacious, the writer has prepared the 
accompanying Table A. 

The table shows the marked growth of the purchases of 
“asphalt or bitumen” by the United enm from all 
sources, Relatively the greatest advance been from 
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TABLE A.—Imports of Asphalt or Bitumen into the United Kingdom. 


—- Annual — — Annual — -—Annual—— 


average for average for average for 
five years five years five years 
ending 1892. ending 1897. ending 1902. 
Tons. £. Tons. 2. Tons. E. 
Germany ......... 2,721 7,861 6,075 18,748 15,466 92) 
Italy еы 2,262 5 138 4,134 6.480 5,718 16, 527 
France . 7,981 25,979 12,789 33,026 18,699 46,900 
Other foreign 
countries ..... 1,730 4,387 1, 059 3, 358 627 3,249 
British West 
Indies 4, 475 13,031 6,643 21,075 17,925 45,084 
Average annual 
consumption... 18,469 — 30,700 — 58,455 — 
Average annual 
value . — 55,595 — 82667 — 117,680 
Percentage of 
total volume 
‘obtained with- 
in the Empire. 2425 — 21:00 — 30˙69 — 
Percentage of ' 
total value pur- 
chased within 
the Empire... — 25:14 — 26°70 — 38:30 


Germany and the British West Indies, while the increases 
from France and Italy have been proportionately less. It 
is unfortunate that no statistics exist whereby it is ible 
to compute the proportionate demands of the different 
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DIAGRAM II. Trinidad's Exports of Asphalt (Raw or Boiled). 


industries using this commodity. Architects for damp- 
courses, municipal engineers for street paving, and elec- 
trical engineers for cable insulation, are all interested in 
ite supply. To the last-named bitumen spells “ Trinidad 
bitumen,” and it will therefore be of interest to examine 
how the output of this, the largest source of natural 
bitumen in the world, is distributed. 

The yearly fluctuations of the Trinidad export trade in 
“ asphalt, raw or boiled, are depicted in Diagram II., 
wherein the two upper curves denote respectively the value 


and tonnage. The chief purchaser is the United States, 


which accounts for about 60 per cent. of the output. In 
this case the price paid per ton has been practically 
£1 sterling for the 15 years under consideration, on which 
account only one curve representing the tonnage is shown 
in its entirety, while the various points on the value scale 
are denoted by small circles not connected by a separate 
curve, giving the values in each year. Separate curves are 
sven for the value and volume of the exports to Germany. 

е margin between the two curves is probably due to 
Teutonic buying of bigh-grade or boiled i. e., partially 
refined—bitumen. Probably the resultant saving in freights 
is in its turn accountable for this. In the case of the 
United Kingdom the curves move in closer sympathy than 
the German curves, suggesting that this country purchases 
an intermediate grade, more expensive than the American 
while rather cheaper than the German. Only one curve is 


shown for France, whose purchases are relatively small and 
stationary both for value and volume. It will be noticed 
that Germany, which bulks so largely in the sources of 
British imports of asphalt or bitumen, is the second 
largest purchaser of Trinidad asphalt. 


TABLE B.— Exports of Asphalt (Raw or Boiled) from Trinidad. 


-——Annual— —Annual— — Annual-— 
average for average for average for 
five years five years four years 
ending 1892. ending 1897. ending 1901. 
Tons. £. Tons. £. ons. £. 
United Kingdom 7374 9339 7,295 9,849 14,630 17,047 
United States...... 60,666 62, 76,439 76, 549 90,719 92,181 
France esses. 4,441 5,565 3,579 4,077 4,002 4,275 
Germany es.. 90 14,615 9,047 15,820 15,804 24,890 
Other countries... 2, 166 2,957 2,967 4,506 7,408 10,401 
Average annual 
export volume.. 83,237 — 99,525 — 160,765 — 
Average annual 
export value... — 94,750 — 110,801 — 128,792 


The growth of exports to the United Kingdom, the 
United States, and Germany are evidences of the growing 
repute of the Trinidad product. Those who are concerned 
in the coal tax on British воа! exports will be interested to 
learn that a revenue is raised by means of an export duty 
on the bitumen exported from Trinidad. The extent of 
the revenue so obtained and its proportion to the selling 
price are not stated in the detailed returns of the Colonial 
trade issued by the Colonial Office. 
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TECHNICAL EDUCATION. 


A great дса] has been written and spoken against the 
educational systems of this country. We regret to say 
that the great majority of those who decry the education 
which is now given have not taken the trouble either to 
acquire a real knowledge of the same or of the education 
which is given in Germany and the States, and which they 
recommend as superior. It is the usual practice of such 
apeakers and writers to judge of the value of education by 
the expense incurred in the erection and the maintenance 
of the institutions for providing the same. The fact 
is ignored that an undue expenditure may be even 
destruetive to the very purpose for which the institu- 
tions or colleges were intended, as it tends to divorce 
theory from practice. An educational department to 
do valuable work needs .as careful organisation and 
supervision as a business house. In this respect the 
Department of Technology organised and maintained 
by the City and Guilds of London Institute is a 
typical example of what can be done by business men. 
An advanced copy of the report of this department for the 
session 1903-4 has just been forwarded to us by Sir Philip 
Magnus, and is worthy of the most careful perusal by all 
interested in the advancement of technical education. The 
aid given by the City and Guilds of London Institute has 
led to the formation of numerous classes throughout the 
length and breadth of the United Kingdom, and also in 
India and the Colonies. Thus in 1904 there were no less 
than 419 centres in which instruction on some of the 
sixty-six subjects of examination were given. The number 
of classes was 2,708, and there were 41,089 students 
in attendance. It is of further interest to note that 
of these hardly one-half sat in the examinations, 
and 11,293 passed with the required percentage of marks. 
This may seem to the uninitiated a small percentage of the 
total number of students, but it is a good indication of the 
fact that the examiners of the institute require an intelli- 
gent grasp of the subject from the students. Special stress 
is laid in the general report now before us on the change 
in the form of grants given by the Board of Education. A 
few yeare ago these grants were made on the resulis of 
examinations only, and the chief aim of а teacher was to 
give just sufficient information to the largest number of 
students possible to enable them to pass the examina- 
tions. Under the new regulations, grants are given for 
attendance of students at approved courses of instruc- 


tion on subjects in which the teaching of science is 


closely associated with the application to particular 
trades and, industries. This radical departure has already 
improved the strained financial conditions of many centres 
for giving technical education, and it enables the teacher to 
instruct with profit to his employers that class of student 
to whom an examination is distasteful. In other words, it 
enables instruction to be given for the sake of imparting 
knowledge, the ultimate end of which is not the passing of 
an examination. This encouragement offered by the Board 
of Education has already resulted in a large increase in 
the number of students attending registered classes of the 
City and Guilds of London Institute. We are pleased to 
note also that the number of candidates for examination 
from India and the Colonies is also regularly increasing. 
The report now before us is too long to reproduce verbatim 
in our columns; we are therefore compelled to give our 
readers the impressions which we gather from the same 
rather than the actual text. The report clearly shows 
to us that the council is under the control of business 
men, and is conducted on the same lines which 
а business man would adopt in the extension of 
& commercial undertaking. In the first place, every 
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care is taken to secure the co-operation of the trade 
organisations associated with the various subjects taught. 
Again, the report shows that the selection of teachers is 
а matter on which the council have bestowed considerable 


forethought. Not only must these teachers be properly 


qualified before they can be registered, but they are also 
required to show proficiency in the art of teaching as 
well as in the subject to be taught. This is most 
important, as too many teachers are inclined to devote their 
energies rather to the acquisition of advanced knowledge 
than to the art of clearly instructing their students in the 
first principles of their subject. The encouragements offered 
to the students themselves are good, and it is gratifying to 
know that most of the private acholarships and exhibitions 
which are awarded are offered by the City guilds, who 
are thus fulfilling the obligations which have been handed 
down to them for centuries. . Of the examiners’ reports on 
the various subjects we propose to say little. They show, 
however, that the examiners are critical in their require- 
ments, and that they give useful hints to the teachers 
as to the points on which students’ replies give evidence 
of defects in the instruction given. In conclusion, we 
would add that the work of the department is a credit to 
all concerned, and of inestimable service to the country. 


LETTERS FROM AN OLD HAND TO A YOUNG ONE, 


‚ XITI.—On WASTERS. 


My Dear Үооме UN, — Lou have completely explained 

the presence of the milk in the interior of the cocoanut in 
your reply to my last letter. You say, "I believe the 
reason that the foreman wouldn't put me on the marking-off 
table is because he bears a grudge against me for making а 
waster of a shaft I was cutting a key-way in." Just so. 
Your foreman evidently went home to tea that day down 
in the mouth, slapped all his children because they were 
noisy, and sent them to bed, because he knew that next 
day he would get а dressing down from tbe boss about 
that shaft. 
friend ? Apparently not, for you goon to say in bitterness, 
“They only expect an efficiency of 98 per cent. from an 
up-to-date dynamo, but a workman has to be absolutely 
perfect before they stop grumbling at him.” 
Now, what I am going to say to you шау seem like 
kicking a man in the ribs when he is down. But as I am 
going to do it for your good, asthe parent says when he 
тал, I go into the matter with a light heart and a lusty 
muscle, 

You practically state the proposition that of every 
50 pieces of work you turn out, you are entitled to make 
а mess of опе. Let us reduce that to absurdity. Of every 
50 people you meet in conversation, you are entitled to 
smack one in the eye. Of every 50 meals you consume, 
you must be expected to take potassium ferrocyanide in 
one. There are certain functions in human life whicb, to 
be successful at all, must be perfect every time, and 
engineering shopwork is one of them. I suppose it must 
needs be that mistakes occur, but woe to that man by whom 
the mistake is perpetrated. He is strongly recommended 
to stick his head through the central aperture of a millstone 
and jump into the nearest canal. 

Аһ engineering firm is run upon a close-cut profit-and- 
loss system nowadays Just put yourself in the place of a 
managing director. He is competing with a dozen other 
firms for an order. Не quotes а price less the usual 
something-or-other trade discount and so much more off for 
cash within the month. Out of that net price he pays 
wages, rent, insurance, depreciation, perhaps buys a 
necessary tool for the job, certainly has to purchase more 
or less raw material and keeps himself in clothes and 
tobacco. If he doesn’t collar the job he gets nothing, how- 
ever carefully he estimates. If he doesn't quote lowest, he 
probably doesn’t get a look- in. Now, how is that man to 
be expected to estimate for 2 per cent. of silly mistakes 
And if he gets trapped and finds his profits swamped by 


Did tbis oceur to your imagination, my young 


some bungling fool of a workman, how oan you expeot him 
to maintain а calm seraphio smile? When you make a 
waster you rob him of а certain amount of jam from his 
bread, and he doesn't like it. 

This sort of thing reacts on you. If you make a waster, 
you will probably not get the sack unless you become too 
rampantly uneconomical. This is because the average 
employer has à very poor idea of the average operative. 
He may hoof Box out, but Cox comes in and plays the 
goat more giddily than ever. You will simply be written 
down an ass—an atom of that great unreasoning maes of 
come-day go-day labour that can never be trusted, must be 
always watched, and requires to be bullied or coaxed like 
an overgrown lumpish baby. In the good old happy-go- 
lucky days, when British manufacturers could afford to 
make faces at foreign competitors, they were much more 
imperfect and much more comfortable. But certain Yanks 
and Germans have shown us that to take our ease, eat, drink, 
and be merry is only a 50-per-cent. affair. We are fighting 
a deadly war game in the West of Europe—though we 
aren't making as much noise about it as in the Far East 
and military precision is the order of the day in those of 
our workshops which are going to pull through. 

Of course, there are some fellows who couldn't help 
making wasters if they were chopping firewood. Out of 
nothing, nothing comes. They are not always idiotic. 
They are very often of the most polished order of beinge— 
an ornament to any society. Only the trouble is, they are 
merely ornamental. Unfortunately, this is a world of 
much scrapping and scuffling; engineers were never noted 
for over-politeness, and our jdeas are grossly materialistic. 
The best advice that can be offered to those jack-a-dandies 
who are too languid to do the amount of thinking requisita 
to avoid disaster, is to take up the profession of book- 
canvassing or flankeying, where an oleaginous form of 
rhetoric and a distingué appearance may be used with some 
commercial benefit to themselves. As for those poor 
uncouth beggars who hover between insanity and uncon- 
sciousness, they had better take up a less dangerous form 
of existence than engineering. They would be safer in the 
middle of a large field digging up potatoes with a spnd. 

About the finest specimen of a human waster I ever 
came across was a gilded youth, who was catalogued as 
an "improver at a works with which I was connected. І 
should not bave mentioned him here—there was nothin 
about him to mention—but for one fact. He got a splendid 
testimonial from the firm, and the manner thereof was tbis. 
He had crowned a series of ingenious blunders by delaying 
the delivery of а machine for а fortnight owing to the 
thorough way in which he had wrecked an important 
casting. To have sacked bim would have involved 
regrettable incidents with a big shareholder.  Provi- 
dentially he came across an alluring job and asked for a 
reference. The shop foreman was asked what sort of a 
testimonial he would suggest. The answer was instructive. 
“For Heaven's sake, sir, give him the condemndest good 
character that can be put on paper. Say he's the best man 
in the shops bar none. Lay it on thicker than sugar on а 
wedding cake. Get rid of him by all means!” 

The waster with influence will get the very best testi- 
moniale. But the ordinary type merely fu the sack.— 
Yours, HE OLD 'UN. 


ASSOCIATION OF TRAMWAY AND LIGHT RAILWAY 
OFFICIALS. 


The eighth general meeting of this association will be 
held at the Town Hall Wakefield, on the 2nd and 3rd 
prox., when there will be a reception by the Mayor and 
the directors of the Wakefield and District Light Railways 
Company at 2.50. The executive committee will present 
their report, and Mr. Н. England will deliver his presi- 
dential address. The following papers will be read and 
discussed: Speed Allowance on Tramways and Light 
Kailways,” Mr. А. К. Fearnley, Sheffield; ‘Cost and 
Maintenance of Tramway Car Wheels and Rails,” Mr. 
А. ЇЧ. Banister, Norwich; ‘Systems of Ticket Check- 
ing" Mr, F. Coutts, Ayr; “Mr. Raworth's System of 
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Regenerative Control,” Mr. J. T. Hall, Devonport. 
The meeting wil be adjourned at six o'clock precisely, 
and at 6.50 p.m. the members and friends will meet at 
the small banqueting hall of the town hall, where they 
will be entertained to dinner by the directors of the 
Wakefield and District Light Railways Company. On 
the following day, at two o'clock, the Wakefield tramways 
system will be inspected. For the convenience of those 


members who prefer staying in Leeds on the evening of 


the 2nd, the president has kindly promised to ran a 
special car from Wakefield to Leeds on the evening of 
Rond day, and from Leeds to Wakefield on the morning 
of the 3rd. 


THE ELECTRICAL CONTRACTORS' ASSOCIATION 
(INCORPORATED). 
[COMMUNICATED ] 


The first annual general meeting of the association was 
held at Frascati's Restaurant, 32, Oxford-street, London, 
W., on Tuesday, Oct. 18, 1904, at 5 pm., for the purpose 
of considering the report of the Central Board, and the 
transaction of the ordinary general business of the associa- 
tion required to be dealt with at such meeting. There 
were present Mr. W. R. Rawlings, supported by Messrs. 
Hogan, Marryat, Berry, McDermott, Cross, Martin, Wood- 
ward, Usher, Wallis, Steinthal, Joseph, and a number of 
other gentlemen. 

Mr. RAWLINGS, in opening the meeting, welcomed the 
representatives from Ireland, Scotland, and the provinces 
to London. The SECRETARY then read the minutes and 
notice of meeting, which were confirmed. 

The PRESIDENT in his report recounted the earlier history 
of the association, the negotiation and agreement with 
the manufacturing houses, and urged members to act 
loyally to the agreement. He eulogised the work of the 
Joint Committee, and incidentally mentioned the establish- 
ment of a branch and the opposition to the Sheffield 
Corporation. He dwelt at some length on the reconsticu- 
tion and the incorporation, together with the aspirations 
of the association, and explained the composition of the 
Central Board, sectional Boards, and local branches, and the 
responsibility of members in making the association a 
success. 

The TREASURER then presented his financial statement, 
showing the deficit of £165. 10s 6d. This, he explained, 
was more apparent than real, as the subscriptions due on 
May 1 last had not been called in yet, and when they 
came to hand would pay all outstanding accounts and 
leave a balance in hand of about £100. The PRESIDENT 
spoke confirming this statement. Mr. MARTIN, of Glasgow, 
of Glasgow, moved the adoption of the balance-sheet as 
penes and Mr. WALLIS, of Leeds, seconded it, motion 

eing carried unanimously. 

Mr. STEINTHAL then proposed that the subscriptions for 
members of all classes should be two guineas per annum, 
and that the entrance fee for members and fellows be two 
guineas, and the entrance fee for associates be one guinea. 
These to be fixed amounts. Mr. WooDWARD suggested the 
probability of there being a big balance in hand at the end 
of the year, and proposed, with the idea of introducing new 
blood, that the entrance fee be one guinea to all classes, 
and that subscriptions for all members, fellows, or 
associates be one guinea also. Tha PRESIDENT replied, 
pointing out the expenses to be met, such as the salary of 
the permanent secretary and other outgoings. Mr. Steinthal’s 
motion was carried, with two dissentients 

Mr. McDERMOT then moved, That this meeting accept 
the recommendation of the Central Board, and confirm the 

urchase of the Electrical Contractor for the sum of £200.” 

r. BERRY seeonded it, and the motion was carried 
unanimously. 

Mr. BERRY proposed that the following gentlemen, 
Messrs. Cross, Steinthal, Hogan, and Marryatt, be elected 
honorary fellows. Mr. NOBLE seconded, and the motion 
was carried by acclamation. Mr. SHAW then moved that 
Messrs. Rawlings, Berry, and McDermot be elected 
honorary fellows. Mr. MARTIN seconded. Mr. JOSEPH 
moved an amendment to the effect that the three gentlemen 
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be elected simply fellows. There was no seconding. 
The Hon. Soniciror (Mr. R. Tweedie Smith) then 
explained the difference between fellow and honorary 
fellow and the difference in other grades. At this point 
there was some little misunderstanding on the part of 
Messrs. Woodward and Joseph, so Mr. MARTIN proposed, 
and Mr. STEINTHAL seconded, that Mr. R. Tweedie 
Smith be elected to the chair for the time being. The 
Hon. Souiciror then explained at great length, and in 
exceedingly good temper, the position as explained by 
the articles of association. Mr. MARTIN then pro- 
posed that Mes:s. Rawlings, Berry, McDermot, and 
Wright be elected honorary fellows. Mr. SHaw seconded 
it. The motion was put to the meeting, but as it was 
not unanimous, Messrs. Rawlings, Berry, and McDermot 
refused to accept the honour. With regard to Mr. 
Wright, Mr. Martin undertook to inform him of the 
motion, and no doubt he would signify his acceptance or 
not. Mr. Berry then proposed that Mr. Woodward be 
elected a fellow, Mr. RAWLINGS seconded it, and Mr. Cross 
supported. The motion was carried unanimously. 

The following reports from the sectional Boards was 
then taken. For London, Mr. HoGAN spoke on the excellent 
progress of the association ; and Mr. BERRY, continuing the 
same subject, eulogised the work of his predecessors, and 
gave a glowing description of the future prospects. For 
Manchester, Mr. McDERMOT reported progress, gave details 
of the large fire in Manchester, and prodaced Press reporta 
thereon stating that a large number of fires attributed to 
fusing did not arise from that cause at all, and that it 
behoved all branches of the association to investigate all 
fires attributed to electricity, to take strong and immediate 
action, and to see that the Press reports were correct, as 
sufficient harm to the industry had already been accom- 
plished by false reports. For Glasgow, Mr. MARTIN 
reported, and expressed his gratification at the spirit 
he had seen displayed, and mentioned the association’s 
opposition to the Glasgow Corporation, and to their 
conference with the consulting engineers of Glasgow and 
the favourable result thereof. 

Mr. R. TWEEDIE SMITH then gave a very interesting 
address on the subject of municipal. trading, defining the 
sphere thereof which concerned the publie welfare, that no 
corporation should enter into competition with private 
enterprise where the latter was sufficient for the purposes 
concerned. He referred to the Stoke Corporation and to 
the stopping of the contracting department, and to the 
necessity of contractors co-operating by canvass. He 
referred to the efforts with respect to Newport and Ayr. 
He pointed out that the municipalities were indebted to 
the extent of £146,000,000, which had been devoted by 
them for purposes of municipal trading. He dwelt at some 
length on the Leeds and Battersea Corporations and the 
danger of Tammany of municipal Jife, and referred to the 
necessity of enthusiastic backing of the association's efforts 
to defeat the London County Council Bill shortly to be 
placed before Parliament. Mr. RAWLINGS supported these 
statements. Mr. WOODWARD moved that the association be 
instructed to oppose municipal trading in so far as it 
affected the electrical profession. Mr. WALLIS seconded, 
and the motion was carried unanimously. 

The PRESIDENT then referred to the publications of the 
association — namely, The Model Specification” and 
the debt-collecting letter. He then read a letter from 
the Manufacturers’ Association giving notice to terminate 
the agreement on Dec. 31 next, and urged the members 
to aet up to the spirit of the agreement, taking into 
account the monetary advantage accruing therefrom. Mr. 
BERRY proposed, and Mr. Cross seconded, that the Central 
Board be instructed to enquire into the possibility of 
establishing a contractors’ supply house or make some 
other arrangements in the event of the notice from the 
Manufacturing Association being confirmed. 

Mr. BERRY commented on the sacrifice which members 
of the Central Board had to make for the benefit of the 
members of the association generally, and briefly explained 
the working of the Joint Committee. 

Mr. NOBLE proposed a vote of thanks to the president 
and to Mr. R. Tweedie Smith, and Mr. EDEY seconded it, 

This concluded the business of the meeting. 
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A SCIENTIFIC INVESTIGATION INTO THE 
POSSIBILITIES OF GAS-TURBINES.* 
. BY MR. R. M. NEILSON, ASSOCIATE MEMBER. 


A prophecy expressed frequently in engineering circles 
at the present day is that turbines actuated by hot gases, 
other than steam, will eventually come to the front as 
prime movers. The idea of employing hot gases (other 
than steam) to drive а turbine is by no means new, but the 
success of the steam-turbine has recently brought the 
question into prominence. Although the subject is interest- 
ing and important, and although many minds seem to be 
considering it, there appears to be hardly any literature 
on the subject, except what is found in patent records. 

There is no doubt that many persons speak of the 
advantages of gas-turbines without duly considering the 
difficulties to be encountered. There are probably many 
others who have valuable ideas on the subject, supported 
in some cases by experimental data, but who are apt to let 
their thoughts run in a groove, and to consider (rightly or 
wrongly) that the only possible solution of the 8 
problem lies in the particular direction in which they 
are working. 

This paper is written with the object of expressing 
and comparing as concisely as possible the advantages and 
possibilities of gas-turbines worked on different cycles, 
and the difficulties to be overcome to make these turbines a 
success. A further and more important object is to draw 
Opinions from other engineers who have studied the 
question, and especially from those who have conducted 
experiments. If these objects are attained, even in an 
imperfect manner, the author believes that a foundation 
of knowledge will be obtained and placed on record, which 
will be of considerable use to engineers who may be 
endeavouring or about to endeavour to produce practical 
machines. 

Carnot’s formula for the efficiency of an ideal heat-engine 

E = 1-1 | 
1 

is well known, but its real meaning is sometimes for- 
gotten; and it may not be out of place here to put in 
а reminder that, in Carnot's cycle, all the heat is put in at 
temperature ITI, and all the heat withdrawn at temperature 
T, An increase in the range of temperature does not 
necessarily cause a thermodynamic gain, and it is possible 
largely to increase the range of temperature (as, for example, 
by superheating steam before use in a steam-engine) without 
thermodynamically increasing the efficiency by more than 
а small percentage. 

If we have a gas-engine (reciprocating or turbine) work- 
ing on Carnot's cycle between the limits of temperature 
1,600deg. C. (2,912deg. F.) and 17deg. C., its greatest 
possible efficiency will be 

(1,600 + 273) - (17 + 273) _ 0-85 
1,600 + 273 | 


If the gas-engine is an explosion motor with compression 
to 60lb. per square inch above atmosphere, combustion 
at constant volume, and expansion to atmospheric pressure, 
the greatest possible efficiency between the same limits of 
temperature is only 0:50; and if the engine work on the 
ordinary Otto cycle with the same compression and 
between the same limits of temperature, the greatest 
possible efficiency is only 0°37. 

We must, therefore, strive not so much to get the 
maximum and minimum temperatures respectively as high 
and as low as possible, but to get the mean temperature at 
which heat is given to the gas and the mean temperature 
at which heat is withdrawn mem it respectively as high and 
as low as possible. Of these two temperatures the lower 
one is usually by far the more important. An ideal gas- 
engine working on Carnot's cycle between the limits of 
temperature 2,000deg. C. (3,632deg. F.) absolute and 
500deg. C. (572deg. F.) absolute will lose as much by an 
increase of 100deg. C. to the lower temperature as it will by 
а decrease of 500deg. C. from the higher temperature. 

Coming now to discuss more particularly gas-turbines, 
there are four cycles on which it seems to the author that 


Paper read before the Institution cf Mechanical Engineers, 


these could be worked with the possibility of good results. 
Two of these are what Mr. Dugald Clerk designates type 
2 and type 3.* The author will call them respectively 
cycle I. and cycle II. The author has not considered it: 
worth while to discuss the Carnot cycle at length, but a 
few remarks are made about it towards the end of the 
paper. A pressure-volume disgram of an engine working 
on cycle I. is shown in Fig. 1, and an entropy-temperature 
diagram in Fig 2 The working fluid is compressed 
adiabatically from А to B. Heat is then supplied by com- 
bustion at constant pressure from B to C. The gas then 
expands adiabatically from С to D. The fluid is then 
cooled at constant pressure from D to A. Reciprocating 
gas-engines have been worked on this cycle by Brayton 
and others, but bave never come into common use. iod 
Diesel engine may be considered to belong to tbis c 

although no decided constant pressure line is discernible 


0 


: AC | 

Fic. 1. —Pressure-Volume Diagram. 
on indicator diagrams taken from the engine.) One great 
difficulty that has been experienced in working recipro- 
eating engines on this cycle is that of getting complete 
combustion during the period B C without the charge 
occasionally firing back. If the air and fuel are brought 
into contact only on entering the cylinder, it is difficult 
to get good combustion during the period B C. If, on the 
other hand, the air and fuel are previously mixed together, 
it is difficult to prevent occasional firing back. Of course, 
the chamber in which the air aud fuel are mixed may be 
made strong enough to stand explosions, but any back firing 
upsets the regular working of the engine, and is otherwise 
objectionable. 

t has been proposed for gas-turbines to cause air and fuel 
to unite in а nozz'e which thereafter diverger, with the 
idea tbat the air and fuel will combine on meeting each 
other, and the hot products of combustion then acquire a 
high velocity in the divergent nozzle, with which velocity 
they will enter the turbine buckets. The results of a 


FIG. 2. —Entropy-Temperature Diagram. 


trial of such a scheme would be interesting. The author 
doubts if the combustion would be quick enough to give a 
good efficiency. If, however, a combustion chamber of 
ample size were provided in which the burning gases could 
rest a short interval before passing to the turbine, better 
results could, in the author’s opinion, be expected. The 
air and fuel would be separately pumped into the chamber 
from which the products of combustion would flow con- 
tinuously and uniformly by one or more passages into the 
turbine. 

At any rate the difficulties should not be as great with 
turbines working on this cycle as with reciprocating 
engines, as the latter have to receive the hot gases inter- 
mittently while the turbine receives a continuous flow. 
This is an important point as regards controlling the flame. 
With an engine of the Brayton type the fuel has to be 
ignited in the cylinder for every working stroke, and the 
supply of gas to the flame has to be cut off for every 
working stroke. With a turbine the fuel and air could be 


*The Gas and Oil Engine, by Dugald Olerk (Longmans and 
Oo.), chapter iii. 
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supplied at a constant velocity to the flame and a steady 
flame maintained without interruptions. This is important, 
because if a mixture of air and fuel be always supplied to 
the flame with a velocity greater than the velocity of 
ropagation of the flame, there can, of course, be no firing 
К, and this result can be obtained without the use 
of a wire-gauze screen. The maintaining of this velocity 
of supply to the flame above the required minimum when 
starting апа stopping the motor, and when running at low 
powers is, of course, а problem to be considered, and some 
consideration is given to it later on. The strength of the 
mixture of air and fuel should be kept constant. The 
power of the turbine can be varied by other means, which 
will be referred to later. It must be noted that if the 
air and fuel are compressed adiabatically to a sufficient 
extent, which depends on the nature of the fuel, combus- 
tion will occur immediately the two are brought into 
contact with each other. It is therefore necessary in such 
cases to keep the air and fuel apart until the instant when 
combustion is desired. It must also be noted that with 
a turbine there will be no hot waste gases mixed with the 
fresh air and gas to be compressed. 

This cycle allows of a fairly high ideal efficiency being 
obtained with a moderate maximum temperature. Now, 
& moderate maximum temperature is of the utmost 
importance in the case of a turbine of the Parsons type. 
A Parsons turbine with steel blades could probably be 
designed without any great difficulty to stand a tem- 
perature of about 700deg. C. (1,292deg. F.) without any 
water jacketing or cooling devices of any sort (except for 
tbe bearings) With temperatures above this, the blades 
would need to be cooled. "This would necessitate & radical 
alteration in design. .The question of designing & turbine 
to stand high temperatures will be considered later on. 


ы * 
NS 
кте, A —Cycle L, Case 1. Pressure- Volume Diagram. 


Volume. 


It is only desired here to point out the great difficulties 
with а certain class of turbine are avoided by keeping 
the maximum temperature moderate. The cycle we are 
considering may therefore have great advantages for 
turbines. 

It had better be stated here that the author has made 
several assumptions with regard to the working fluid or 
fluids. These assumptions are as follows : (1) That the 
specific heats of gases dealt with are constant at all tem- 
peratures and pressures, and are as follows: specifio heat 
at constant pressure or K p=0°238; specific heat at 
constant volume or K v 0:17. (2) That weight per cubic 
foot of gases dealt with = 0:07771b. at a pressure of 15lb. 
per square inch absolute and a temperature of 17deg. C. 


(5) That = = a constant for all pressures and tempera- 


tures. (4) That P V =a constant for isothermal expansion 
and compression at all temperatures and pressures. 
(5) That combustion produces no change of volume except 
that due to change of temperature. 

Some of these assumptions will probably be appreciably 
inaccurate in certain cases, but 10 seemed advisable to 
sacrifice something for simplicity and uniformity. As 
regards the variability of the specific heats, it seemed 
advisable to assume constancy until more knowledge on 
the subject has been obtained and a scale of change (if any) 

has been agreed upon. Pressures have been reckoned in 

unds per square inch, and temperatures have generally 
pes reckoned on the Centigrade scale, although for con- 
venience the corresponding readings on the Fahrenheit 
scale have also in some cases been given. The numbers 
on the diagrams representing pressure and temperature are 
all representative of absolute pressures in pounds per 
«таг inch, and temperatures on the absolute Centigrade 
scale. 

Referring to Fig. 2, the heat absorbed by the fluid is 
represented in this figure by the area a BC d, and the 
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heat abstracted or discarded by the area a A Dd. The 
heat converted into work is 5 by the area 
ABCD, and consequently, if E represents the ideal 
efficiency of an engine working on this cyole, 
pg. tea ABCD 
area d B Od 
Now it can be proved“ that 
Авро 
aB dO pr 
where pgr is any ordinate cutting the lines а d, А D, 
and B C, which are all constant pressure lines. Therefore 
AB DC 
E -—— 1 
aB dO Q) 
Let / represent the temperature before compression. 
Let ie represent the temperature at tbe end of compression. 
Let T represent the temperature at the end of combustion. 
Let T, represent the temperature at the end of adiabatic 
expansion. 
Then from equation (1) and referring to Fig. 2 
t,-t T-T, 
d aic: E 
This ean be proved quite well without an entropy- 
temperature diagram. The diagram, however, shows the 
efficiency better. It is important to consider the amount 
of negative work done and the ratio of this to the total or 


Ето. 4.—Cycle I., Case 1. Entropy-Temperature Diagram. 


gross work. The negative work is the work of compressing 
the gas and delivering it in its compressed state. It is 
true that with some engines there is no work of delivery. 
In а reciprocating gas engine in which the gas is com- 
pressed in the motor cylinder, the only negative work 
(ideally) is that of compressing the charge; and, even 
when a separate cylinder is used for the compression, the 
work of delivering might be avoided. With a turbine, 
however, the fluid cannot be compressed in the motor; and, 
whatever arrangement is adopted, the compressed fluid 
will have to be delivered after compression. The author 
has therefore considered it better in all cases to include 
in the negative work the amount required to deliver the 
compressed gas. The motor proper, of course, gets the 
benefit of this work. 

In Fig. 1 the work to compress the gas is represented 
by the area A b B, and the work to deliver it in a com- 
pressed state by the area y Y Bb. The total negative 
work is therefore represented by the area y Y B A. The 
gross work of the motor is represented by the area 
y Y CD of which the part y Y B b representa the work done 


J))!!!õõͤõõ . ncs 
* Since all vertical lines represent adiabatic expansion, therefore, by 
the laws of adiabatic expansion, 


ig: 
temp. at A ] press. at A | y 
temp. at B press. at В 
K 
where = 
= 
Similarly temp. at _ E at 1 Y 
temp. at 7 press. at 7 


But pressure at А = pressure at , siace А 7 D is a constant pressure line; 
and pressure at В = pressure at 7, since Br O isa constant pressure 
line, 

. AB BO 9 gr 


ee — >= — — —. 


. temp. at A _ temp. at g 
temp. at B temp. at 7 


+ See, for example, The Gas and Oil Engine," by Dagald Olerk, 
pp. 46-48. 
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before expansion, and the part ö BCD the' work done 

during expansion. By deducting the negative work from 

the gross work the net work is obtained; this is repre- 
sented by the area ABCD. This net work is the same 
as that represented on the entropy-temperature diagram 

(Fig. 2) by the area A BCD on that diagram. 

CYCLE I., CASE 1. 

If the gas is required to be used in a Parsons turbine 
without cooling arrangements the maximum temperature 
must not exceed 700deg. C. (1,292deg. F.). A case with 
this maximum temperature will now be considered: In 
all casea— 

Let ¢ and р represent respectively absolute temperature C. 
and absolute pressure (pounds per square inch) before 
compression. 

Let і, and р represent respectively absolute temperature C. 
and absolute pressure (pounds per square inch) after 
compression. 

Let T and P represent respectively absolute tempera- 
ture C. and absolute pressure (pounds per square 
inch) after combustion. 

Let T, and P, represent respectively absolute tempera- 
ture C. and absolute pressure (pounds per square inch) 
after expansion to atmospheric pressure. | 

Let v represent one cubic foot of the fluid at tempera- 
ture ¢ and pressure p. 

Let е, V, and V, represent the volume of the same at 
te, Po, T, P, and TI, Р, respectively. 


^t e 
eut 


Abs. Presa, 


Lhe. per sq. inch 


FIG. 5.—Cycle I, Case 2. Pressure-Volume Diagram. 


‚ Suppose that in all cases ¢ = 17deg. C. (290deg. absolute 
C.), and the corresponding pressure = 1510. absolute. Let 
us first try compressing to 42lb. absolute; і. will then 
be 389deg. absolute C. This compression is shown by the 
line & B on the pressure-volume diagram (Fig. 5) and on 
the 5 diagram (Fig. 4). Let heat now 
be supplied, and the gas expand at constant pressure along 
the line BC till the temperature is 973deg. absolute C. 
Let the gas now expand adiabatically along the line C D till 
the pressure falls to 15lb. absolute. The fluid is now 
exhausted into atmosphere, and as the new charge is 
taken at the same pressure and at temperature f. we can 
assume that the discharged gas is cooled at constant 
pressure and used over again. We can therefore complete 
both di by the constant pressure line D A. The 
heat absorbed by the fluid is represented by the area 
aBCd in Fig. 4, and the heat rejected by the area 


a A Dd. The heat converted into work is represented by |: 


the area A B C D and 
Ex 378 ABC D _&-—1_ 389 – 290 
area a B C d te 389 | 
= 29 0:25, 
389 


The negative work is represented in Fig. 3 by the area 
y Y B A, the gross work by the area y Y C D, and the 
net work by the area À B C D. 
.negative work area / Y BA 0:4 
gross work area y YCD i 
The expansion line is carried right down to atmosphere, 
It should be possible in practice without difficulty to very 
nearly do this in a turbine although the volume at D is 
24 times the volume at A. In dealing with large volumes 
and small pressures there is an immense difference between 
turbines and reciprocating engines. Reciprocating engines 
require large cylinders. These large oylinders, besides 
being objectionable on account of bulk and cost, necessi- 
tate great frictional losses. The low pressure dealt with 
is of little import as regards friction, which will be nearly 
the same whether the pressure is 13lb. below atmosphere 
ог 13lb. above atmosphere. With a turbine, however, the 
large volume of the fluid does not necessitate such a bulky 


Moreover, in a turbine the friction depends on 
the pressure. With high pressures the friction is great, 
with low pressures very small. In marine propulsion by 
steam-turbines it is not considered worth while пор 
the reversing turbines when the vessel is going ahead. 
These turbines are allowed to rotate (above their normal 
speed) in the low pressure which exists at the exhaust 
ends of the main low-pressure turbines. . 

CYCLE I., CASE 2. 

Seven hundred degrees C. (1, 292deg. F.) must not, 
however, be considered as the limiting temperature for 
gas-turbines. We can employ a much higher tempera- 
ture if we use water-cooling or other cooling arrangements. 
Mr. Parsons has circulated steam for heating purposes 
through passages formed in the rings supporting the fixed 
blades of his radial-flow steam-turbines.* Water could as 
easily be circulated, and there should be no great diffi- 
culty in passing the water also through the rings support- 
ing the moving blades. It has been proposed by Mr. 
Parsons and others to circulate water or other cooling 
fluid through the actual blades of a turbine, these being 
formed hollow. It has also been proposed to keep the 
blades of a single-wheel turbine cool by causing the actuat- 
ing fluid to act only at one point of the circumference 
of the wheel, while a cooling fluid is projected on to the 
blades at another point. 

By the employment of cooling devices we might possibly 


machine. 


FIG. 6.—Cycle I, Case 2, Entropy-Temperature Diagram. 


get a turbine to stand a temperature of 1,500deg. C. 
(2,752deg. F.), or even 2,000deg. C. ; 2,000deg. C. is а very 
high temperature, and there would be great difficulty in 
devising and constructing cooling arrangements that would 
keep the blades in good working order when acted on 
by gas at a temperature approaching this. Let us assume, 
however, that 2,000deg. C. is allowable for our maximum 
temperature ; then, if we keep the same compression as in 
Case 1, our ideal pressure-volume and entropy-temperature 
diagrams will be as shown in Figs. 5 and 6. A these 
figures the line C D has been reproduced from ‘Figs. 3 
and 4, and is shown in dotted lines in order that the two 
cases may be readily compared. | 

Referring to Fig. 6, the heat,absorbed by the fluid is 
represented by the area a B E /, the heat rejected by the 
area а А F f, and the heat converted into work by the area 
ABEF. Therefore, 


E. ares A ВЕР h-i 

area a BEF t, 

_ 889 — 290 
589 


9 Steam-Turbine,” by R. M. Neilson (Longmans and Oo), 
pp. 45-45, 


= 0'25. 
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The increase in the maximum temperature has, therefore, 
added nothing to the efficiency, and thia will always be the 
case if the initial temperature and pressure are unchanged 
and we compress to the same amount—that is to say, as 
long as we start the constant pressure lines from the same 
pointe, A and В, we can extend them as far as we like to 
the right, and connect them by any adiabatic line we 
please; E will remain unchanged. In Fig. 6 the additional 
area d C E f is divided by the line D Ё in the same ratio 
as the original area a B C d is divided by the line A D. 


ae’ 
; č 9 
„А ys 

= 30077 N 

7 

E 2 

45 А 

— 

E 105 

. 7 ; 

| 8 
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Fic. 7. —Cycle I., Case 3. 


Pressure-Volume Diagram. 


The negative work (in Case 2) is represented in Fig. 5 
by the area y Y B A; it is the same as in the last case. 
Tbe gross work is represented by the area y Y E F, and 
the net work by the area A B E F. 
neg. work are y Y BA 
gross work area y Y E F 

We have, therefore, very considerably diminished the 
ratio of negative work to gross work. 

СүсгЕ I., CASE 3. 


In Case 1 it was necessary to have а low compression, 
because а high compression with а maximum temperature 


Therefore = 0171. 


Nr: 2273 


a= > k 


Fio. 8,.—Cycle L, Case 3 Entropy-Temperature Diagram. 


of only 700deg. C. would have given an impractically high 
value to the ratio of negative work to gross work. in 
fact, this ratio was high even with the low compression 
adopted. With the maximum temperature raised to 
2,000deg. C., however, a much higher compression can be 
adopted. Suppose a compression to, 300lb. per square 
inch absolute is adopted. This will make % 682:5deg. 
absolute C. The pressure-volume and entropy tempera- 
ture diagrams will then be as shown in Figs. 7 and 8. 


Referring to Fig. 8, it is seen that 
E = Area AGHK e- 68255 – 290 
area aG Hk te 682:5 


which is mueh better than (more than double) that in 
Cases 1 and 2. There is, however, the inconvenience of a 
high compression, and compared with Case 1 more heat is 
likely to be lost through radiation owing to the higher 
average temperature. This question of radiation will be 
more or less important according to the type of turbine. 

The negative work is represented in Fig. 7 by the 
area 2 ZG A, the gross work by the area 22 H E. and 
the net work by the area AG H K. 


neg. work area 228. 0.3 
gross wok 22 HK 


To be continued.) 
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BRIGHTON CORPORATION TELEPHONES. 


The following is the approximate revenue account of the 


Ja}! om J OOOONO Akno 


Brighton Corporation telephone department from April 1 
to Sept. 50, 1904. | 
Dr. Expenditure £ s.d. 
dg 226 8 
Line repairs and maintenance. oes — 111 1 
Instrument repairs and maintenance . 90 61 
Exchange repairs and maintenane . . ++ 72 9 
bi lr Me ———— 60 0 
nn,... сз гаа LER E IS аа & 160 14 
Post Office commission . . . van 2 0 
Post Office royalty ......................... sesosssssesesesesso — 27 4 
Rents, rates, and insuranoee . 110 0 
Management and office ва1агїев................................. 552 15 
General expenses (stationery, eto.) ........ e нне 142 15 
Commission on call office receipt... . ... . 4 16 
Possible bad debts ............ e — Босне 50 0 
1,650 8 
Balance to net revenue account c . 1,263 7 
£2,893 15 11 
Or. Revenue, £ s.d. 
Exobange rentals e ннн 2, 588 6 2 
Privato rentals e ese e b bee e ~ 185 310 
T3008]. rr. aea ha Кы лаал Е 45 19 6 
Public {е1өрһопев................................. е а secede “ 52 2 6 
, e ИТ ЛЯНЕРНИАРЫЕНЕ И УЯ 40 0 0 
Post Office commission 2 rmn ne 32 4 2 
Removals and sales . . . . е 35 0 0 
£2,893 15 11 


FORTHCOMING EVENTS. 


Fripay, Ост. 28. 

Physical Society.—At 4.15 p. m., council meeting. At 5 p. m.. Au 
‘Interference Apparatus for the Oalibration of Extensometers,” by 
Mr. John Morrow and Mr. E, L. Watkin; ''A Sensitive Hygro- 
meter," by Dr. W. M. Thornton ; and ‘‘Note on a Property of 
Lenses," by Dr. G. E. Allan. 

Institution of Electrical Engineers (Glasgow Section).—At 
7 p.m., annual dinner, at the Grosvenor Restaurant. 

SATURDAY, Ocr. 29. 

Junior Institution of Engineers. —At 5 p.m., visit to the National 
Physical Laboratory, Bushy House, Teddington. 

Glasgow Technical College. —At 7.50 p.m., ‘‘The Law of Work- 
men's Compensation," by Mr. W. B. Anderson, 

ToxspAx, Nov. 1. 

Institution of Civil Engineers. —At 8 
Address by Sir Guilford L. Molesworth, 
and presentation of medals and prizes. 

WEDNESDAY, Nov. 2. 

Association of Tramway and Light Railway 
Ania 2 and 3.) At Wakefield. See programme 
oolumn. 


m., opening meeting. 
K. C. I. E., the president, 


Officials, — 
in another 


THuRSDAY, Nov. д. 

Rontgen Sooiety.—At 8.15 p. m., presidential address. 

Tramways and Light Railways Association.—At 8 p.m., at 
the Society of Arta, ‘‘ Notes on Permanent Way," by Mf. A. N. 
Oonnett. 

Rugby Engineering Soolety.—At 8 
Tramways,” by Mr. С. Т. Taylor. 

Fripay, Nov. 4. 
Institution of Electrical Engineers (Manchester Section).— 
At 7.50 p. m., Electric Railways, by Mr. F. O. Mills. 


p. m., Permanent Way for 
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THE PRESENT STATUS OF THE EDISON STORAGE 
BATTERY.* 


‘BY A. E, KENNELLY AND S. E. WHITING. 


Type E is the cell now manufactured and placed on the 
market in three sizes, which differ only in the number of 
assembled plates. The full capacity of the cell is found to 
be about 140 ampere-hours, which makes the total output 
at 50 amperes 175 watt-hours, and at 120 amperes 145 
watt-hours; or the specific output 13:7 watt-hours per 
pound (30 2 watt-hours per kilo) and 11:5 watt-hours per 
pound (25 4 watt-hours per kilo) at the two rates respec- 
tively. The containing cell, as also the grids and pockets, 
are made of thin sheet steel plated by а special process. 
The jar completely encloses the element, and the lid is 
soldered permanently in place. There are four openings in 
the steel top; two of these are insulated by rubber bush- 
inge, through which the terminal posts project. "The third 
opening is a filler hole with gastight hinge-stopper. The 
fourth opening is a gas vent provided with a valve and 

uze screen, to prevent escape of entrained liquid. 

he insulation between the walls of the can and the 
enclosed element is all of hard rubber. On the 
bottom is а four-barred grating, 0'4in. deep. On 
the ends are ladder-like frames, giving about 0 1 lin. 
clearance, and grooved to hold the Га of the plates. Оп 
the sides are solid sheets 0:014in. thick. It has been found 
necessary to subject all the rubber insulation to a special 
chemical treatment to prevent a foaming action of 
the alkaline electrolyte. Between the plates are 
threaded four-cornered rods of rubber about 0 lin. thick 
and spaced 0'57in. apart. The distance between opposed 
plate surfaces is about 0°04in. Plates of like polarity are 
bolted to a horizontal bar at the top, provided with spacing 
washers and joined to the vertical terminal post. 

For use in vehicles the cells are grouped in wooden trays 
containing three, four, or six cells each. Connections 
between cells are ingeniously made by os lugs, and each 
jar is insulated from its neighbours and from the base by 
spacing blocks and a rubber pad respectively. The grid 
itself and the pockets containing the active materials are 
identical for both positive and negative electrodes. The 
grid is 9'25in. high—excluding the lug—4:75in. wide, and 
0-015in. thick. It contains 24 rectangular holes, each 
2:05in. high and O'bin. wide. Into these holes are fitted 
pockets. These аге made up of strips of 0:003in. steel, 
having flange edges that telescope together to form the 
pocket or container of the active material. These pockets 
have each about 5,000 perforations. The active material 
of the positive plate is an oxide of nickel in finely-divided 
form commingled with a conducting substance, such as 
flake graphite, in order to improve the conductivity of the 
mass. The active material of the negative plate is finely- 
divided iron similarly commingled with a conducting sub- 
stance. The electrolyte is a 20 per cent. aqueous solution 
of potassium hydrate. : 

In assembling the pockets are filled with active material, 
closed, and inserted in the holes of the grid. The plate is 
then subjected to a.pressure of 150 tons for the purpose, 
first, of flanging the pockets over the holes in the grid in 
order to lock them y in position, and, second, of 
corrugating the surface of the pocket in such & manner as 
to provide adequate elastio movement of the envelope in 
view of the contraction and expansion of the contents. 
The weight of the active material in its initial condition, 
and including the conducting material, is about 3'2 grm. 
per pocket for the nickel and 4:6 grm. for the iron plate. 
This represente а total quantity of 922 grm. positive active 
máterial and 662 grm. of negative active material in an 
E-18 cell The weight of electrolyte per cell is 3-1lb. 
(1:40 kilos) at à normal density of 1:190, which represents 
about 25 per cent. of the total weight of the cell The 
Edison cell is of the oxygen-lift type—that is to say, the 
5 of charging consists in driving oxygen electro- 
ytically from the negative to the positive plate. During 
discharge the oxygen leaves the positive plate and enters 
the negative plate. The chemical actions in the cell have 
not as yet been completely investigated. The following 


* Abstract of a paper presented before Section C of the International 
Electrical Congress at St. Louis, 


conditions may, however, be accepted provisionally as 


orming a working theory : 


Condition. Positive plate. | Electrolyte, Negative plate. 
Ch aa NiO? HO F 
arged . i е 
í KOH 
Discharging g. N.O,K HO 
+ з — Ғе 
N:0, K O 
9 K toto + N03 KO H H,O FeO — 
K 
Discharged ............ N*,0, KOH FeO 
KOH 


The cycle represented in the table shows that durin 
discharge the electrolyte divides into potassium cations an 
hydroxyl anions, the former being directed toward the 
positive plate and the latter toward the negative plate. 
On arriving at these plates the ions give up their respective 
charges. At the positive plate the potassium robs the 
nickel oxide of a portion of its oxygen, and in combination 
with the water present forms new molecules of potassium 
hydrate, the original electrolyte. At the negative plate 
the hydroxyl ions deliver oxygen to the ion and form 
water. Thus the electrolyte tends to become concentrated 
in the pores of the positive plate and attenuated in the. 
pores of the negative plate. Diffusion ultimately destroys 
this difference of concentration, and leaves the electrolyte 
in its original condition, since at any instant the total 
quantity of water and of potassium hydroxide (including 
the pores of both plates) remains the same. ` 
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Fie, 1. — Edison Batcery Discharge Curve of E. M. F. 


Iu would appear from the form of E.M F. curve (Fig. 1) 
during complete discharge that. after the cell has become 
almost entirely discharged other stages of oxidisation 
develop, and further investigation may show that the 
outline of the chemical cycle above presented is very 
incomplete. Whatever the complete cycle may be, it is in 
all probability, however, of the type indicated. Various 
observations, both of the authors and other observers, show 
that the discharge curve of E M.F. of the type E oell 
possesses the following peculiarities: (1) an initial period 
of rapid descent, occupying about 10 per cent. of the 
delivery period ; (2)a nearly steady gradient of gradual 
descent, continuing until within about 10 per cent. of the 
end of the whole delivery period; (3) a final period of 
rapid descent, ocsupying the last 10 per cent. of the 
delivery period (assumed as stopping at a potential 
difference of 0-75 volt) A fair sample of this curve is 
represented by the heavy line in Fig. 1. The initial 
E. M. F. is influenced by the previous history of the cell, 
more. particularly by the time which has elapsed since the 
close of the preceding charge. The range of initial 
E.M Е. is between 1:35 and 1:65 volts. It would seem 
that this E M.F. depends upon the amount of gases 
remaining after the charge occluded in the pores of the 
cell. The E.M F. at and near the end of the discharge is 
also somewhat variable, depending in some measure upon 
the rate and nature of the discharge. It clearly accom- 
panies the exhaustion of the active materials. 

It has been observed both by the authors and by other 
experimenters that the internal resistance of an Edison 
type E cell is substantially constant during the main 
working portion of the discharge corresponding to 5 сіп 
Fig. 2. Thus, in the E-18 cell the internal resistance at 
ordinary temperatures is about 0:0022 ohm. This would 
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correspond to 0:0278 ohm іп a type E similar cell weighing 
llb, or to 00126 ohm in a cell weighing one kilo. The 
internal resistance is slightly less at the beginuing of the 
discharge, but becomes considerably greater near the end 
of the discharge. Sinoe, however, this rise in resistance 
occurs only during a small portion near the end of the 
delivery, its effect in the total discharge may be neglected 
for most practical purposes. The internal resistance 
does not vary greatly with the discharge rate within 
the usual working limits of 0 to 150 amperes. In 
other words, the drop of pressure in the cell is approxi- 
' mately proportional to the discharging current strength. 
The maximum amount of power obtainable in the external 


circuit of any cell is a watts, where e is the actual E. M. F. 


and 7 the actual internal resistance of the cell. Under 
these conditions the cell will work at 50 per cent. efficiency 
with equal internal and external resistance. The energy 
liberated in an Edison E-18 cell is 1:5 volts x 141 ampere- 
hours = 183:3 watt-hours = 14:48 watt-hours per pound 
(31:9 watt-hours per kilo), and this liberation of energy is 
constant to a first approximation for all rates of discharge 


within the working limits. The amount of this liberated 
energy which is delivered in the external circuit depends. 


only on the electrical efficiency of the circuit, or on the 
drop of pressure in the cell. Thus at 90 per cent. elec- 
trical efficiency, or 10 per cent. internal drop (correspond. 
ing to about 60 amperes in the E-18 cell), the externally 
delivered energy would be 183:3 x 0:9 = 165 watt-hours. 
The charging E.M.F. of an Edison cell is approximately 
16 volt (somewhat greater at the outset) until about 60 per 
cent. of the charge has been stored, when it rises to about 
1:75 volt simultaneously with increased evolution of gases. 
The rise ie therefore apparently connected with gaseous 
polarisation. To the E M.F. of the cell must be added the 
drop in internal resistance in order to find the potential 
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Fic. 2—Actual and  quivalent E. M. F. Curves of Edison Battery during 
Delivery. 


difference at charging terminals. The mean E.M.F. of the 
cell during charge may, therefore, be taken as roughly 
12 volts. Thé resistance of the cell during charge is 
approximately the same as during discharge, being greater 
at the outset of the charge, corresponding to the condition 
of resistance at the end of the discharge. During the 
chargé of Edison cells bubbles of gas are liberated at both 
plates, oxygen at the anode or positive plate, and hydrogen 
at the cathode or negative plate. The collected gases form 
au explosive mixturs. | 

Since the mean E.M.F. of discharge is approximately 
13 volte, and the mean E. M. F. s charge approximately 
167 volts, i¢ follows that the superior limit of watt-hour 
efficiency in an Edison cell is 157 ‚ ог 78 per cent. In 
1 it is always less than this, due to internal drop. 

he efficiency may best be examined, first, in relation to 
the voltage of charge and discharge; and, second, in rela- 
tion to the electric quantity charged and discharged. If 
there were no drop of pressure due to internal resistance, 


either in charging or in discharging, and all the elec- 


tricity charged in the cell (as expressed in coulombs or 
ampere-hours) were discharged, the ampere-hour efficiency 
of the cell being thus 100 per cent, the watt-hour 
efficiency would be 78 per cent, or thereabouts. This 
figure can, in fact, be approached by employing very 
low rates of charging and discharging—i.c., by taking 
many hours to each processe. On the other hand, the more 
rapid the charge and discharge the greater the internal 
resistance drop in the cell, and the less the efficiency even 
on the assumption of 100 per cent. ampere-hour efficiency. 
Thus at 60-ampere charging and discharging rates the 


potential difference in charge would average about 1:8 volta . 
in the E-18 cell, and the potential difference in discharge 
would average about 1:17 volts to the 0°75-volt limit, repre- 
senting a watt-hour efficiency of 65 per cent. with 100 per 
cent. ampere-hour efficiency. | 

The Edison cell would manifestly possess an ampere-hour 
efficiency of 100 yer cent. if no gases or irreversible 
substances were generated in its cycle of chemical action. 
Thus, if a certain number of grammes of iron were reduced 
and a certain number of grammes of nickel were oxidised 
by one ampere-hour of charging current, and no other 
action took place, then on discharge the reconversion of 
these masses of active material would develop the complete 
ampere-hour of electricity. Оп the other hand, every gramme 
of hydrogen (or the equivalent mass of oxygen) liberated 
and discharged from the negative plate during charge 
absorbs 0°26 ampere-hour of electricity, which is not 
returned to the circuit during discharge. The ampere-hour 
efficiency of the Edison cell is therefore determined by the 
amotnt of gas escaping during the charge. This in turn . 
depends upon the rate of charge or charging current 
strength, since the greater this strength the greater the 
drop in internal resistarice, and the sooner the plates are 
brought to that difference of potential at which the water 
is rapidly decomposed. __ M | 1 

The essential results of various tests are represented in 
Fig. 3. This chart gives the output of the Edison cell (per 
unit mass) at varying power rates of discharge. Curves I., 
IL, and III. represent the laboratory tests obtained for 
type D by the Laboratoire Central d'Electricité, Mr. Hibbert, - 
and M. Hospitalier respectively. Curve V. represents the 
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Fic 5.--Curves showing Useful Fnergy Delivered in Discharge to 0 75 Volt 
by Edison Battery. 


corresponding values for the E-18 cell on normal rated 
capacity and delivery. Curve IV. represents, on the other 
hand, the corresponding values for the E-18 cell when . 
operated under laboratory conditions of maximum capacity 
and delivery. In practice the output may be expected to 
fall between these two curves, IV. and V. Although the 
authors’ tests of the type E cell have been confined to the 
E-18, 12310. cell, factory tests of the larger sizes of this 
latest show about 12 per cent. greater maximum output 
per unit mass than corresponds to Curve V. This may he 
accounted for by the lesser proportion of deadweight 
(solution jar and connections) than is presented in the 
E-18 cell. 

Much experience has been attained in actual service from 
the Edison battery on automobiles. This experience has 
led to the elimination of some of the minor practical 
difficulties that any new battery always encounters. The 
successive improvements in the battery have, in fact, been 
due to the perception of defects discovered in actual vehicle 
practice. It would seem tbat the Edison cell is so durable 
that no electrical depreciation is discernible in the cells 
during the three years’ total experience of the practical 
construction of the battery. No mechanical corrosion of 
the plates or pockets has been discernible during that time, 
and no depreciation seems to have yet occurred in the active 
material judging from the capacity tests of celle, which 
are stated to be as great at the present time as they were 
when the cells were first constructed. The authors have 
recently confirmed this observation in the case of type D 
cells that have run nearly 5,000 miles in an automobile of 
the Edison Company in Boston. The capacity of these 
cells was found to be equal to that of new celle of the same 
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type. . Two of these cells were opened for examination, 
and the sediment in them collected and dried. The dry 
sediment weighed 2:9 grm. and 7:1 grm. respectively, 
probably less than one-third of 1 per cent. of the active 
material in the grids. In fact, a new cell fresbly set up 
will show about this quantity of material washed by the 
solution from the external surface of the plates. No signs 
of depreciation or corrosion appeared on any of the plates 
or connections. | 
According to observations at the factory, Edison cells 
lose 15 per cent. of the ampere-hour charge in eight weeks 
of idleness. Another test showed 11 per cent. of loss by 
standing one week. Hibbert's testa on type D showed 
9 per cent. loss in 48 hours and 27 per.cent, in 26 days. 
Hospitalier's tests on type D showed less than 10 per cent. 
loss after 24 days. A test of the authors on four type E-18 
cells gave, after 26 days’ idleuess, 100 ampere-hours per 
cell. This represents a loss of 9 per cent. of the normal 
rated capacity of the celle, or 28 6 per cent. of the maximum 
rated capacity. At a corresponding charge the delivery 


within 24 hours would have been about 140 ampere-hourr. 


All of the tests show that the celle are remarkably immune 
from deleterious effects due to careless treatment. Cells 
have been allowed to dry out, have been permanently short- 
circuited, or even charged in the wrong direction. Thes)» 
cells have shown fall restoration of their capacity after a 
prolonged restoring normal charge. | E" 
clusions. —The Edison nickel-steel alkaline storage cell, 
in its large output at heavy discharge rates, its low depre- 
ciation in capacity, and its durability under severe and 
adverse treatment, approaches the capabilities of a piece 
of mechanical apparatus more nearly than is ordinarily 
credited to electrolytic structures. For thia reason it 
is specially adapted to automobile service, where the 
treatment is abnormally arduous and severe. The authors 
desire to express their indebtedness to Mr. Edison for the 
cells which he placed at their disposal for test, as well as 
facilities for becoming acquainted with the facts concern- 
ing their manufacture. Also to his assistant, Mr. R. A. Fliese, 
of the Edison Storage Battery Company, who very kindly 
placed an invaluable collection of experimental data at our 
disposition. We are also indebted to Mr. C. L. Edgar, 
resident of the Edison Electric Illuminating Company, of 
ton, for the use of hie battery in tests and information 
concerning the same from his assistante. 


PERSONAL. 


The resignation of Mr. A. Le Rossignol, general manager and engineer 
of the Newcastle tramways, noted ine 1009 issue, was accepted at 
the Oouncil's meeting on Wednesday, the 26th inst. 

Mr. John G. Bruce, assistant distributing engineer to the St. Pancras 
Borough Council, has been appointed to the position of resident 
electrical engineer to the Willesden Council at a salary of £250 per 

We are informed that Prof. Harry E. Olifford has been appointed 
acting head of the department of electrical engineering at the Massa- 
chusetts Institute of Technology, Boston, vice Dr. Louis Duncan, 
resigned. 

The Reading Tramways Committee have increased the salary of Mr. 
Arthur G. Shearer, chief assistant engineer, from £120 to 2150 per 
endum, in appreciation of the satisfactory manner in which he has 
conducted his duties, 


The. Blackburn Corporation are considering the following appoint- 
ments: Messrs. J. H. Cowell and Johnson joint managers of the tram - 
ways at a salary of £250 each; Mr. P. P. Wheelwright manager of the 
electricity works at a salary of £500; to increase the salary of Mr. 
F. Н. Corson, second assistant engineer, to £250 ; and to appoint a 
junior aseistant in the electricity department, : 

Mr. J. W. A. Binner, chief assistant engineer of Bermondsey elec- 
tricity works, who has been appointed as superintendent engineer to 
the Havanna Electricity Company, Cube, was, previous to his departure, 

esented with a handscnie dressing case, cabin trunk, and set of books 

y Mr. W. H. Vincent, borough electrical engineer, on behalf of the 
staff and employés, as a token of their good wishes for his continued 
success. Mr. Binner sailed from Liverpool on the 14th inst. in the 
** Celtic,” and his future address is La Companie de Electricidad de 
Сара, Aguiai 81 and 83, Havanna, Cuba. 


Sale of Plant, eto.--Particulars of sale of plant and goodwill of 
the business of mechanical and electrical engineers carried on by W. 
and Е. Sumner and Olementson, Limited, and of large plant which 
has been used for electric lighting of Messrs. Browett, Lindley, and 
Oo,'s works, appear in another column. | 


INTELLIGENGE. 


LEGAL 


THE MANCHESTER TRAMWAYS. 


The case of the Manchester Carriage and puis Company v. the 
Swinton and Pendlebury District Council was mentioned before the 
Oourt of Appeal on Wednesday, when the defendant Oouncil aaked 
that the hearing should be aocelerated. 

Mr. Justice Ohannell had decided that the Council must take over a 
pint in their district, and the Council are appealing against such 

on. 

The Court of Appeal considered that the Oouncil bad not made out 
a case for advancing the hearing of the matter, and the case was 
dismissed, with costs. 


THE LAYING OF TELEPHONE WIRES. 


At Brentford Oounty Court his Honour Judge Shortt, K.C., as 
arbitrator under Section 3 of the Post Office A:t of 1978, geve his 
award in the dispute between the Poatmaster-General and the Brentford 
District Council as to the location of the telephone wires. \ 
The Postmaster-General, to meet the needs of subscribers to the Pest 
Office telephone system, intended to construct lines along Esling aud 
Hanwell roads at Brentford, but the local authority refased to sanction 
overhead wires. It was contended for the applicant that he had a duty 
cast upon him to make the service as cheap as possible in order that 
the loweat feee could be charged to the public, snd he therefore pro- 


: posed overhead wires, as the roads in question were rural in character 


and little populated. The overhead installation would cost £71. 4s. 7d., 
and the underground system £364. 53. 6d., and the difference was so 
extensive as to prohibit the service being installed if the Counoil had 
its own way. Z o 

For the respondents it was urged that they had no power to inogr 
the expense of opening and closing the trenches. The district was 
thoroughly served by the National Telephone Company, and no exten- 
sion was needed. | 

Mis Honour stated that having visited the roads slong which the 
lines were proposed to be run, he was satisfied, by their narrowness, 
that they were unfit to have poles set up in them. He did not think 
the extra expense of putting the wires und und sufficient excuse to 
озне this view, and һе therefore found in favour of the respondents, 
with costs. | | 


IMPORTANT RATING APPEAL. 


At the Preston Quarter Sessions the Blackpool and Fleetwood 
Tramway Company sppealed against an aseessment by the Thornton 
Urban District Oouncil, through whose district the tremway passed. 
Under Ње Public Health Act of 1875 railways are rated at one-fourth 
of the actual value of the undertaking, and the tramway compsny 
contend that as they pass throngh enclosed ground in going from 
Blackpool to Fleetwood their line is entitled to the privilege of а 
railway constructed under an Act of Parliament. If the line passed 
through public streets ouly, it was certainly a tramway, but this line, 
it was contended, passed through enclosed ground, which bad to be 
уре by compulsory ponot. nu farther ee on rera 
of the tramway company that they to psy railway passenger du 
to the Board of Taade. | 

The Chairman said he could not infer from that that the big hil d 
was а railway, and after legs] argument on both sídes, the Be 
decided that the tramway could not be treated as a railway, and the 
appeal was dismissed, with coate. 

e Bench agreed to state a case. 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


The report for the 12 months ended June 50 last, to be submitted at 
the meeting to-day, shows an increase in gross receipts of 138, 445dol., 
aud the net earnings, after charging renewals, an inoresse of 60,649do). 
The following charges have been made against the revenue Account. — 
namely: provision for renewals maintenance, £13,572; bonus to 
employés, £2,340; amount written off preliminary and issuing 
expenses, £1,343; added to capital amortisation fund, £1,659; leaving 
as net profit for the year £49,045. The balance brought forward war- 
£1,099, making a total of £50,144. The directors recommend a 
dividend on the deferred ordinary stock of 3 per oent., making 6 per 
cent. for the year, writing an additional amount of £2,000 off pre. 
liminary and issuing expenses, transferring to reserve fund 27,104, 
and carrying forward £2,222. The number of lights in use at 
June 30, 1904, was 112,911, an increase of 19,812. The number 
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Vancouver Gas Company have been successfully carried through since 
m 50 оѓ Ас year now under review, and the price of electricity has 
n lowe 


WESTERN TELEGRAPH. 


The revenue for the half-year ended June 30 amounted to £241,981 
and the working expenses to £99,547. After poring 515,968 for 
debenture stock and debenture interest and sinking fund and £5 893 
for income tax. there remains a balance of 2198.679 ; to this is added 
the sum of £4,989 brought from December last, making a total of 
£127,611. The revenue includes £17,114 dividends upon the 
Company's investments in other telegraph companies and £7,522 
interest on reserve fund investments. A quarterly interim dividend 
of £31,189 has been paid, £22,000 transferred to the general reserve 
fund, and £18,000 to the maintenance ships reserve fund. The 
directors now recommend the declaration of a final dividend of 3s. per 
share, making, with the interim dividends, & total dividend of 6 per 
cent. for the year, and also the payment of a bonus of 2s, per share, 
both free of income tax, which, together, will amount to £51,982, 
leaving a balance of £4,439 to be carried forward. The dividend and 
bonus will be payable on Nov. 3. 


BATH ELECTRIC TRAMW AYS. 


The report of the Bath Electric Tramways, Limited, for 1903 states 
that the construction of the Company's system was proceeding up to 


the end of last year, and the accounts submitted relate entirely to. 


construction. Tbe tramways started working on Jan. 2, 1904. Upon 
that date the operation of the system commenced with a small part 
of the mileage and with some few of the tramway cars. Both the 
mileage and equipment have been increased from time to time during 
the current ‘year, and various sections of the line were at various dates 
completed and opened, until Aug. 1 last the final section of the system 
originally noatemplated by the Company was opened for traffic, and 
40 tramway, cars were in use. The traffic receipts from the commence- 
ment Чез опе to Sept. 28, 1904, а period of 39 weeks (less two 
days) amounted to £25,365. 

e first ordinaty general meeting of the Company was held on 
Taesday at Winchester House, Sir Vincent Osillard presiding. 

The Chairman stated that an additional route was being laid out 
ready for constrnction over the Midland Bridge. Under the Oompany’s 
original order it was bound to provide £11,500 for street widenings and 
city improvements. The term ''city improvements” was very wid 
but by payment of an additional £5,000 the Corporation of Bath h 
undertaken to reconstruct the Midland Bridge, which would have to 
be altered to accommodate the new route, and to release the Company 
from its obligation regarding any '' st Gira arp ” that might be 
made in the future. It was expected that 
would average £750 per week. During the construction of the system, 
owing to the conditions of the money market, the Oompany borrowed 
money privately, but it was at once going to issue £135,000 of deben. 
tures to clear off that indebtedness. 

The report was adopted. 

Subscriptions are invited at par for the issue of debentures to the 
amount of £135,000, as mentioned above, This will са 
interest at the rate of 44 per cent. The subscription list was open 
on Wednesday. | 


ELECTROLYTIC ALKALI. 


The annusl meeting of the Electrolytic Alkali Company, Limited, 
was held at Liverpool last week, Mr. О. O. Connor presiding. 

The Chairman, in moving the adoption of the report (particulars 
of which we gave last week), attributed the small profits to the general 
industrial depreesion. The productive power of the plant had been 
increased, with the result that the cost of production had been reduced. 

A Shareholder moved an amendment that a committee be formed 
to enquire into the position of the Company, and that new directors 
and auditors be appointed. 

After some discussion, the Chairman said that the Board would not 
object to the amendment, though they had the voting power to do so 
if they wished. The directors were willing to have investigation, as 
they were convinced it would show that there was no foundation for 
апу allegations of mismanagement, He warned the meeting that when 
the investigation was closed he would exercise all his power as one of 
the largest shareholders to prevent publication of any details that 
would in jure the Ор, | 

The amendment was then agreed to as far as the report to а com- 
mittee was concerned, and the meeting was adjourned. 


NEW COMPANIES REGISTERED. 


Marks and Hodgkinson, Limited.—Oapital, £5,000. Object: 
to acquire the business of electricians and electrical engineers carried 
on by J. Marks and H. Olarkson. 

Holroyd's Antematio Machine Syndicate, Limited. —Capital, 
£10,000. Object: to carry on the business of manufacturers of and 
dealers in automatic machinery of all kinds, engineers, electricians. 

Structural, Heating, and General Bnagineers, Limited.— 
Capital, £7,500. Object: to acquire and ^arry on the business carried 
on at Sussex-street, Sheffield, under the style or firm of William Henry 
Sidgwick, of civil, mechanical, electrical, heating, and ventilating 
engineers and contractors. | 

Saxonia Electrical Wire Company, Limited, —Capital, £10,000. 


Object : to acquire, carry on, and extend the business of manufacturers 
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e traffic all the year round: 


of cables and insulated electric light and telephone wires, etc., at 
resent carried on by F. 8. Thomas and 8. T. Smith, as the Saxonia 
lectrical Wire Company, at Roan Works, Roan-street, Greenwich. 


Garcin Renault Electric Cars and Aocumulators, Limited. — 
ep £220,000. Objects : to елор an agreement with Р. Verhaeghe, 
and to carry on the business of dealers in and factors and vendors of 
motors, accumulators, cycles, and other vehicles of all kinds (whether 
Lely pei by electricity or other motive power), mechanical, electrical, 
and general engineers, etc, 


Pantelegraphy Publishing Company, Limited.—OCapital, £100. 
Objects: to acquire the business of a telegraph code expert carried on 
by A. О, Baronio at 36, Lime-street, Е.О, as the Pantelegraphy 
Publishing Oompany, and to carry on the businees of compilers, 
printers, and publishers of telegraphic, cable, cylinder, and other codes 
and messages, general translators of code and cipher messages, etc. 


W. Sisson and Co., Limited.—Capital, £25,000. Objects : to 
adopt an agreement with W. Sisson for the acquisition of the business 
carried on by him as W. Sisson and Oo., and to carry on the business 
of boiler-makers, iron, brass, and metal founders, mechanical engineers, 
manufacturers of steam and internal-combustion engines, and all kinds 
of implements and machinery, smiths, tool makers, electrical enginedrs, 
eto. Registered office: Quay-street, Gloucester. ТЕ 


Liens Registered. m 
‘Royce, Limited (Electrical Engineers, Manchester) —lesue 
on Oct. 7 of £1,900 debentures, part of а series created March 27, 1903, 
to secure £25,000, charged on the company's undertakin g ano l property, 
present and future, except uncalled capital. Trustees: Law Guarantee 
and Trust Society, Limited, 49, Obaucery-lane, W.O. Total amount 
previously issued of same series, 225,100. 


Uxbridge and District Electric Supply Company, Limited. — 
Issue on заре 26 of £28,400 5 per cent. debentures, part of а series 
created July 14, 1904, to secure £35,000. Property charged: the 
company undertaking and Property, present and future, inclading 
uncalled capital. No trustees. No previous issue of same series. А 
note is appended to the return to the effect that the previous issue of 
debentures has been fully satisfied. 


APPOINTMENTS VACANT. 


Canvassing Engineor, Wolverhampton, Oct. 31. See advertise- 
ment. 
" F lighting and traction station in the Midlands, 

ct. Ol. 

Inprover, Perth Oorporation Electricity Works. Wages 12s. per 
week. See advertisement, 

Borough Electrical Engineer and Manager, Poplar. Salary 
£400 per annum, See advertisement. 

Assistant Electrical Engineer, Farnworth Urban District 
Council. Salary £120 per annum. Applications by 5186 inst. 


Lecturer and Demonstrator in Electrical Eagineering, New 
Zealand Government, Salary 2500; saloon passage. Oct. 29. See 


advertisement, 
— . ae Sie з 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Vienna.—The Government Railways require tendere for telegraph 
tape for 1905. Tenders by Nov. 5. | 


Melbourne.—The Federal Postmaster-General requires tenders for 
6,000 yards of telegraph cable. Tenders by Nov. 15. , 


Crejour (Roumania). —The Municipality require tenders for con- 
struction and working of tramways for b0 years by Nov. 7. 


Porto Alegro (Brasil) —The term for receiving tenders for an elec- 
tricity station, alresdy announced, has been prolonged to Nov. 30. 


Guirgia (Ronmania) —Tenderà are required for the electric 
lighting of the towa. Particulars from the town’s secretary. Tenders 
by Jan. 28, 1905. 


Aberaman.—The Owmbach Oo-operative Society invite tenders for 
electric lighting of new premises. Contractors to supply all wiring and 
plant necessary. Tenders to be in Secretary’s hands by Nov. 4. 


Arenas de San Pedro.—The Municipality require tenders for 
electric lighting for eight years. Particulars may be had of the 
Alcalde of that town, provinoe of Avila, Spain. Tenders by Оз. 30. 


Erith.—Tonders are invited for material and work in connection 
with the installation of electric light at the Education Oommittee's 
offices at Picardy, Belvedere. Tenders by Nov. 11. See advertisement. 


Caen (France).—The Prefect requires tenders for concession of a 
5 Ryes to Caen via Oreully for goods and passengers. 
deum в from the Prefect of Oalvedos, Caen. Tenders by Feb. 1; 
1905. 


Liege. Tenders are required for the construction and working (ооп. 
cession) of three elec'ric tramways. A deposit of £400 is required. 
Каш from the Provincial Government, Liège. Tenders by 

ov. 14, 

Hammersmith.—The Guardians invite tenders for a complete 
wiring installation for the electric lighting of their new workhouse and 


infirmary at Wormwood Scrubbs. Tenders to the Olerk to the 
Guardians by Nov. 15. S Lows 
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Lea Pas. (Bolivia).—The. Municipality uire tenders for the 
electric ting of the town for 12 years. ere is an old central 
station and water power of 150 hp to 200 h.p., which is sufficient for 
the number of lampe required. Tenders by Jan. 15, 1905. 

Cumberland and Westmoreland Lunatic Asylum, Carlisle. — 
Tenders are uired for plant. Copies of tender may be 
inspected at the office of the Consulting Engineer, Electricity Works, 
Northallerton, Yorks.. Tenders to the Olerk to the Oommi of 
Visitors by Nov. 1. | 


Ballinasloe (Ireland). —The Committee of the District Lunatic 
Asylum invite tenders for wiring the temporary buildings for 35 incan- 
descent lamps of 16 с.р. each, at а pressure of 200 volte, and the neces- 
sary overhead cables to connect same with engine-house, and all else 
necessary. Tenders by Nov. 14, 


Madrid.—An application has been received from Don José Xinxo 
for a concession for an electric tramway starting from the Plaza Rovira 
in Gracia and terminating at San Juan de Horta. The notice is 
published with a view to eliciting any applications for the same conces- 
n оп mor advantageous terms; such applications to be made by 

ov. 10. 


Craivo (Roumania). — The Moniteur des Intérêts Matérials 
(Brussels) announces that the adjudication will take place at 4 p.m. on 
Oct. 25 (Nov. 7) at the Mayoralty of Отаїота, of the concession for 
construction and working of а line of tramways (mechanical traction) 
in the town of Oraiova. The duration of the concession is fixed at 
50 years. A provisional deposit of £200 is required. 


Burslem (Staffs).—Tendors are invited for the supply and erection 
of the following electric lighting plant at the workhouse, 
Guardians of Wolstanton and Burslem Union : (Section Ay water-tube 
boilérs,- with fittings ; (B) feed - water heater, feed pumps, piping, eto. ; 
(О) two 25-kw. steam dynamos and booster; (D) switchboard ; (E) 
tables and wiring; (F) accumulators; (G) aro pe Tenders to 
Mr. J. A. Lowndes, clerk, by 12 noon on Nov. 15. : 


` Shanghai, —The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines, A 
m forma contract is open to inspection by tenderers, and copies will 

supplied to applicants by the Council's agente, Messrs. John Peok 
and Oo., 63, enhall-street, London, E.C. Tenders by March 31. 


Brisbane. —Tenders are invited by the De Post master-General 
for the supply and delivery at the Telegrag 
Island, of 100 tubular wrought-iron telegraph poles to Specification 
No. 11 and Schedule No. 51, and also for the supply and delivery at 
the cable tanks, Thursday Ieland, of three nauts of submarine cable 
to Commonwealth Speaification No. 8 (Queensland, No. 22) and 
Schedule No. 60. Tenders by Dec. 12. They must state the time 
required for delivery ; this time will be counted from the date of the 
notification of the acceptance of the tender. Specifications and forms 
of tender can be obtained at the General Post Offices, Sydney, Mel- 
bourne, Brisbane, and Adelaide, Neither the lowest: nor any tender 
will necessarily be accepted. Tenderers are required to note that 
Onstome' duties must be included in all charges, as per clause 2 of the 
general conditions. All tenders sent by post must be registered. 


RESULTS OF TENDERS. 


Stoke.—The Guardians have accepted the tender of Blackburn, 
Starling, and Co., at £48, for the installation of the eleotric light in 
the workhouse. There will be 60 lights, 11 sockets, and 55 switches. 
There were four tenders. 


Exmouth.—Mr. T. Abell has secured the contract, at £2,160, for 
erecting the generating station. The nearest tender was, according to 
the Exmouth Chronicle, by another Exmouth: builder, at £2,170 ; whilst 
& Topaham contractor quoted £2,189. 


Elford.—The Urban District Council have accepted the tender of the 
British Westinghouse Company, Norfolk-street, Strand, W. O., at 
2670, for the supply of balancer and switchboard panel and reversible 
traction booster aud switchboard panel. 

Motors.—Meesrs, Bruce Peebles and Oo., Limited, 25, Victoria- 
street, S. W., report the acceptance of the following: Natal and Durban 
Railways, Durban (locomotive “oe as motors, averaging 10 h.p. 
each; Geelong Tramways—8500-e.h.p. lighting and traction direot- 
coupled set; Oude and Rokilkhand Railway (Н.М. India Office)— 
generators, motors, motor-generators, and balancera for railway shope, 
at 24,900, 


Perth.—The Oorporation have accepted the following tenders for 
the construction and equipment of about 43 miles of route length of 
tramwsys, constructed as siogle line with pusing E s rmanent 
way and paving. including copper bonding, R. W. Blackwell and Co., 
50, City-road, Eondon, E. O.; overhead equipment, R. W. Blackwell 
and Oo. ; cables, ducts, eto., Callender's Oable and Construction Com- 
pany, Hamilton House, Viotor:a-embankment, London, E. O.; care and 
equipments, Hurst, Nelson, and Oo., Motherwell, N. B.; car depó* 
buildings—excavator, brick, and mason work, E. Me Kearney, Soott- 
street, Perth; iron avd steel work, W. Hume, Kirkside, Perth; 
carpenter, etc , T. Leith and Oo., Victoria-strect Perth ; slater work, 
J. Buchan and Son, King street, Perth ; plumber work. MaoLeish, 
Morrison, and Co., Mill-street, Perth ; plaster work, T. P Jameson. 
Baillieston, Glasgow ; glazier and painter work, G. R. Douglas and 
Son, Prince’s-street, Perth. S | 

Sub-Contracts.—Messrs. Browett, Lindley, and Co., Limited, 
Patricroft, report the following recent orders: From Messrs. Mather 
and Platt, Limited, Salford, three 200-kw. engines and one 100-kw. 
engine for the Priddy’s Hard Victualling Yard and d 85 Forton 
Barracks, to Admiralty specifications ; from Mesarg. Bruce eebles and 


the diphtheria pavilion, borough sanstorium, 


Chell, for the | 
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Co., for Canada, two engines, each to drive a 250-kw. al үг, and 
to give a further 50 per cent. overload : from the British, Westing- 
house Electric and Manufacturing Company, for the Frodi am Iron 
and Steel Company, one 575- b. h. p. engine — this engine Si bo capable 
of giving 100 рег cent, overload ; from the Cellulose Fabri 
Norway, one 40-b.h.p. engine; from Messrs. Steel Bros. and Co., 
London, for delivery to Rangoon, one 50-b.h.p. engine; from the 
Union Oard Paper Company. Montresl. Oanada, one 80-kw. engine; 
from Messrs. Campbell and Isherwood, Bootle, two 30-b.b.p. engines 
for shiplighting—the above orders totalling up to about 5,500 b. b. p. 
Brighton.—The Town Oouncil have received the кое tenders 
for the installation of éleoctric light, telephones, and fire-alarms in 
Bear-road, Brighton : 


Skoteelven, 


G, Hignett and Oo., 2, North-street-quadrant ....... 2. „ 8328 5 0 
Private Wire and. Telephone Installation Company, | 
Limited, 5, Palmer-street, Westminster, S. W.. ... 241 5. 0 
H. J. Galliers, 3, St. James's-etreet.......... TM ev». 240 0 0 
O. G. Reed and Sons, Limited, 26, North-street .......... А 10 0 
Wright, Methuen, and Oo., 54, Pall-mall, Manchester .. 199 18 0 
Electrical Engineering and Maintenance Company, 5, 
Eastcheap, E. O. . TR JJ; 90 
e and Miles, Limited, 60, Western- road . .. 197 15 0 
А. E. Fellingham, 10, North - street - quadrant . . 190.0 0 
Cox- Walkers, Darlingtorn .. . . . —— — 170 18 6 
G. Virgo, 40, R eee ЗВО: UNE 
est o 


Brighton. 


BUSINESS NOTES. a 


TRACTION. 

‚ Wigan.—Tria] runs оп the line to Ashton have proved satisfactory. 

Pudsey.—The Council have instructed the olerk to publish notice 
of intention to apply for a provisional order, ee СЕК Са 
„Cambridge. The syndicate have arranged with the Corporation 
fox the exclusion of the Silver-atreet route from the tramway scheme. : 

"aeeobport—The Oerporation have passed а confirmatory resolution 
forthe putehuse of the company's undertaking at a price of £24,000. 
^ utet to&.—The last of a series of extensions was opened 
£5 ‘the Board of Trade inspected the Wedneefield route 
| it quite satisfaotory. b 
maeti The arbitration proceedings between the Corpora - 
fion and the Poole Electric Tramways Company closed last Friiay, 
when Mr. Balfour Browne addressed the arbitrators on behalf of the 
company, | 

Glasgow.—Lord Balfour of Burlei 
Board of Trade in connection with 
tion:and the Paisle 
and inspected the line. 

Cheshunt.—The Urban Oouncil are отсода кн by one of 
its members that the Council should stipulate wi ө ty Council 
and the company for a minimum roadway width of 456, in connection 
with the proposed tramway. 

- Wellingborough.—Replying to а letter from the Oorporation, the 
company state that they cannot say at present when the work of con- 
struction will actually be commenced, but that they have no intention 
of allowing their powers to lapee. | 

Blackpool.—The proposal of the General Purposes Committee 
thet ld stages should allowed on the Marton route has been 
confirmed. There will be two such stages. A proposal to have 
Id. stages on the promenade route was rejected. | 

Leioester.—A trial trip over the new routes, Humberstone-road 
‘Kast -Park-road, and Evington-road, took place on Wednesday, an 
this was followed by an announcement that the Humberstone-road and 
East Park- road sections will be opened for traffic on Tuesday next. 

Belfast.—In his report upon the estimates prepared by the Oor- 
poration officials for the electrification of the tramways, Mr. Lacey, 
the consulting engineer, substantially agrees with such estimates, The 
terme of the penalty clauses in the contract are to be finally settled by 
the town clerk. ЖЕ 

Leith.—The transfer of the tramways to the Corporation has been 
completed, and plans relating to the reconstruction for electric traction 
have been forwarded for approval to the Local Government Board, and 
also to the Corporation of Edinburgh, the latter being the road 
authority in respect of a portion of the system. 

Handsworth.—By the invitation of the South Staffordshire Tram. 
ways (Lessee) Company, the members of the District Council and their 
officers inspected the tramways the other day. A special car was put 
on, and after a pleasant journey the party sat down to luncheon at the 
New Inna Hotel, when some amiable speeches were delivered. 

Birmingham.—The Bill providing for tramway extensions has 
been drafted. and will be considered at а special meeting on the 
lst inst А deputation of ratepayers. and shopkeepers attended 
before the Tramways Committee with a petition that alternative routes 
to Corporation-street and Martineau street should be adopted. 

. Metropolitan Railway Co. —The settlement of differences between 
this company and the Great Central Railway Company is announced, 
The latter company is to beoome the owner of the duplicate lines con- 
atructed. by. фе Metropolitan Company between Neaeden and Harrow, 
and joint owners of the section between; Harrow and Quainton Road. 

Coventry. The „ have rel ved to inform the Coventry 
and District Tramways Oompany that Боен троса: із шаде 
with the Smithford-street extengions they will a to the Board of 


, the arbiter appointed by the 
е diepute between the Corpora- 
amway Company, visited Paisley on Saturday 


'** the intolerab 


to form a joint committee with power to take such steps 
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Trade, Tbe company кте unable to accede to the application of the 
inhabitants for an extension of the Karlsdon section, as the outlay 
entailed would be somewhat heavy. 

King's Nortom.—At а special meeting of the Discict Council on 
Tuesday the following resolution was carried: ‘‘That the Tramways 
Committee be instructed to present s special report to the next 
meeting of the Council upon the question of all their negotiations as 
to the fature working of the tramways in the district of the Council, 
and the present position of such negotiations with such recommenda- 
tions thereon as they might deem advisable.” 


Bury.—It bas been decided not to proceed with the ex‘ension of 


the Tottingion rection, but to apply for powers to continue tbe Elton 
lines through Ramsbottom to Htubbins. 
required to construct the line to Stubbins within three years, or the 

wors will pass to Bámsbottom ; and if after the lines are constructed 
bs Bury they are f.ued to be financially successfal, Bury will be com- 
pelled to continue the tramways to Edenfield within seven years of the 
passing of the Bill. 

Aocorington.—Terms have been arrived at by the Tramways Com- 
mittee with the Oswa!dtwistle Urban Council with reepect to the 
running of trame up Union- road, Oswaldtwistle. Iu order to widen 
the way the Oorporation purpose acquiring some old property in 
Union-road, aud the Urban Council will be allowed to fix gas brackets 
or éleotrio lights to the standards. The application of the Clayton-le- 
Moors Urban Council for a double line within the tow nship and round 
Sparth-road to the Forts Arms has been refused. 

Tipton.—At the meeting of the District Council on Tuesday the 
Tramway Oommittee reported that they had considered with the 
Couneil’s solicitor the clauses of the agreement with the company ia 
view of the stoppsge of the cars on the Bloomfield line. They found 
that the company had failed to carry out several matters mentioned іа 
the agreement, and particularly in reference to the electrification of 
the line. They recommended that the solicitor take ateps to enforce 
the terms of the agreement, and that the Board of Trade be requested 
not to grant any farther extension of the licsnse to use steam on the 


West Fife.—A conference of the authorities interested in the West 
of Fife electric tramway scheme was held last week, when the follow- 
ing districts were represented: Dunfermline, Inverkeithing, Cowden- 
beath, Lochgelly, &nd.Kirkoaldy. · The question particularly discussed 
was that of municipal control. Failing this, several members voiced 
the opinion that there might be joint action for arranging uniform 
terms. After full interchange of views on the subject it was agreed to 
adjourn the conference until'such time as plans had been submitted by 
the Tramway Committee and examined by the municipal and district 
authorities interested. | ane 

London United Tramway Co.—A conference of Middlesex local 
authorities was held on Tuesday at the Town Hall, Esling, for the 
purpose of determining what procedure should be adopted with the view 
of prevailing р the London United Tramways Oompany to abate 

e nuisance " caused by the noise of its care. Resolu- 
tions were unanimously peesed recommending the authorities concerned 
as were 
necessary. The conference did not explein how the *'intolerable 
nuisance ” is to be abated, and the convenience of the tramway service 
to the inhabitants generally shonld ontweigh the objections of a 
seotion of the community. 

Heywood.—The Tramways Committee are not prepared to accede 
to the suggestion of Bury and Rochdale that Heywood should pay Ба, 
per car mile for working expenses. They accordingly again offer to 
рау 44d. per car mile run, or in the alternative to psy the actual 
working costs to be fixed by an expert or by an arbitrator appointed 


by the Board of Trade. If this is not acceptable to Bury and Roch- 
dale, the committee t that Heywood shall provide their own 
oars and work them, and that each Corporation shall have runnin 


powers over the lines in their respective boroughs between Вагу an 
Rochdale, the number of cars run to be according to the length of line 
in the boroughs. E A 

Huddersfield.—After & lengthy meeting on Saturday last the 
following resolution was passed by the tramway employóa: ''That 
this meeting of the men employed on the Huddersfield Corporation 
tramways enters ite most emphatic protest against the proposed annual 
medical examination. We also decide to gratefully acoept the good 
offices of the Trades Council with a view to their bringing pressure to bear 
on the Town Council, and secure that а most reasonable and equitable 
regulation shall be substituted for the one passed at the last Town 
Council meeting.” It is reported that the men have decided to write 
to the town clerk asking him to cause tle matter to be deferred six 
months, and if, in the meantime, any men are instructed to go to the 
medical officer, they are to refuse to go. 

N.E R. Electrification.—A remarkable performance in electric 
railway operation was accomplished recently oa that portion of the 
line of the North-Eastern Railway near Newcastle which has been 
electrically equipped by the British Thomeon- Houston Company. 
Limited. Owing to the festivities occasioned by the visit of the 
Channel Squ-dron to Newcastle, the nger traffic on the electrified 
line was enormenely increased, necessitating on the first day the con- 
tinuous sunning of 86 out of the possible 89 available cara, and on the 
following day the fall complement of cars (89) between the hours of 
5 p.m and 11 p m. Although the equipment was subj-cted то « xueed 
ingly heavy and ueual demands, not а single breakdown or interruption 
to service was experienced. The successful operation of this line, one 
of the firet and largest surface electric railwaysin the United Kingdom, 
and its ability to successfully meet sudden and heavy demands 
certainly augurs well for the future of heavy electric traction. 

Southend.—At last week's meeting of the Town Council the borough 
surveyor submitted plans and estimates for the extension of the tram- 
ways from Pleasant-road aud Southchurch-svenue to the Half-way 


Under the Bill, Bury will be 


ways. 


or 901:9 


House ae follows: laying of the track, 27, 100; making road and аі. 
ing sea-wall to the Half-way Н. use, 210,560 The -lectrical engineer 


| estimated that the cost of eqa'pment would be 26,559. Having regard 


to the large cost of extending the roadway and sea-wall to the Half- 
way House, the committee thonght ic desirable in the present instance 
to limit the extension of the tramways to а point near the end of the 
existing paved promenade. It was recommended that the borough 
engineer be authorised to carry out the work of laying the nermavent 
way as far as the end of the existing parade at an estimated oost of 
£2,600, and that the electrical engineer be authorised to carry out the 
necessary electrical equipment of such extension at an estimated cost 
of £5,951. Та deference to the Law and Parliamentary Committee, it 
was decided to postpone the matter for the present. 


Plymouth.—In November, 1905, the Devonport and District 
Tramways Oompany, who work al] the tramways in Devonport and 
district, and own part of them, gave the atatutory рой е of their 
intention to apply or powers under the Light Railways Act of 1896 
to construct in Devonport and Plymouth light railways, the effect of 
which would be to link up practically the whole of the tramway 
system of the Three Towns. As the result cf a conference between 
representatives of Plymouth ded ee and the company it was 
arranged that the company should not proceed with their proposed 
scheme until after the Uorporation had applied for a provisional order 
to construct tramways from Tavistock.road to the borough boundary. 
Since then the Corporation has obtained such provisional order, but 
up to the present no steps have been taken towards the construction 
of the tramways. It is now reported that the company, being of 
opinion that the extensions projected by them would meet a public 
requirement, have decided to proceed with their application to the 
Light Railway Commissioners. 

Newoastle.—There was an animated debate at a meeting of the 
Corporation on Wednesday concerning the position of the electric 
tramway service. Oa the motien that the г tion of the genera] 
manager, Mr. Le Rossignol, should be accepted, Alderman Ellis, the 


new chairman of the committee, said 146 there had beeu reckless 


extravagance. Alderman Newton said that 82 men had been doing 
the work of 28 men, and cars were built simply to give men employ- 


ment. There was а number of walking gentlemen whose only business 
it was to draw ealaries, 
| under the new régime amounted t» nearly £20,000 per annum. The 
general manager’s resignation has been accepted, his salary to be р ій 
up till Ded. 9. A letter was read frou Mr. Ls Rossignol, ia which, 
after recounting the progross of the tramways, he stated that since the 


It was stated that the economies effected 


commencement of this year the attitude of a member of the Tramways 
Oommittee had been unendurable, so that when he received the offer 
of an appointment in the Oolonies, he decided to accept it. It is 


reported that, with & view to reducing expeiises, the service on some 
of the sections will be curtailed. a | 


Liverpool.—Responding to а vote of thanks for the ability with 
which he had presided over the Tramways Oommittee during the past 
ear, Sir Charles Petrie, chairman of the Tramways Committee, gave 

t week воше interesting figores showing the progress of the tram- 
During the nine months ended Sept. 30, compared with the 
seme period in 1897, which was the last year of the old company’s 
control, the passengers had increased from 29,000.0C0 to 87, 500, C00, 
per cent.: the mileage hai increased from 4,500,020 to 
9,100 000, or 102:8 per cent.; and the revenue from £219,000 to 
£406,784, or 85:1 per cent. The average length of the Id. fare fs 
Liverpool was 2j miles, The entire Jength of the tramways was 101 


miles, and the committee had under consideration the question (f 


extending the trem ways, and: have recommended the City Council to 
obtain parliamentary powers this ssseion to construct 334 miles (f 
additional line. Having ref-rred te the subetantial provision made fer 
1 he stated that daring the next year the carriage of parcela 
and light merchandise would receive consideration. The scheme of 
light railways has been rejected, except in regard to the route from 
Onurch. lane to Eston-road, which will be proceeded with by Bill. The 
di cassion on tramway extensions has been adjourned. After coo- 
sidering a canvass of the iahabitauts, the Tramw sys Committee rcc m- 
mend that the Harborn> route should be omitted. It is proposed 10 
lengthen the route from Five Ways to Monument-road. 


Salford.—The report on the year's working of the tramways shows 
gratifying results. The fares amounted to 2108 422. 7s. 6d. In addi- 
tion, £161. 18s. Id. was received from the Manchester Corporation as 
the proportion of fsres due to Salford for working the Bury Old.road 
lines, апа £65. 15e. 8d. was recovered for damage done to cars, making 
& total income of £198,646. 1e. 8d. The expenditure on revenue 
account was £138,641. 68. 4d., showing s groes profit on tbe year's 
working of £60,106. 14а, 11d. Carrent cost £47,986. 10s. 2d. The 
traffic expenses amounted to £57,508. 17s. 1d., of which £40,494 was 
for wages of motormen, conductors, etc., £7,649. 13s. Ad. wages for 
cleaners, oilers, eto., and £1,429. 17s. 3d. wages uf clerks and inspectors. 
The profit of £60,348. 178, 8d. was disposed of as follows: interest and 
redemption of loans, £34,005. 14s. 2d.; renta of lines, £10,903. 4s. Ба, 
(Manchester Corporation 6.555. 12s. 7d., Eccles Corporation £4,147. 
118. 103., and Prestwich District Council £400); depreciation and 
renewals fand, £3,439. 194. 1d.—the balance (£12,000) being trans- 
ferred to the borough fund in aid of rates. In addition to this large 
contribution in relief of the ratepayere, the committee paid the sum of 
£5,250. 10s. 6d. in ratee. The high price paid for electricity (2d. ner 
unit) has hampered the Tramways Committee, and as the result cf a 
vigorous protest, the Tramways Committee are now charged 13d. The 
substantial saving thus effected will, it is expected, enable the com- 
mittee to deal with the reserve and renewals fand in a more ad«quste 
manner. | : 

London County Council.—The Ocuncil have decided to intrr- 
duce ''tokens" for use on the tramways. The Duchy of Lancaster 
objecting to the plan relating to the construction of the tram subway 
in regard to the portion nesr Waterloo Bridge, the Highways Com. 
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mittee recommend that parliamentary powers sheuld be sought to make 
а slight alteration in the structural arrangements. The City Oorpore- 
tion have unanimously agreed to submit the Council's proposal for а 
tramway slong the Embankment to the committees concerned for a 


Joni report. Several members expressed approval of the scheme. 


ext week the Council will be asked to vote £22,500 for tramways in 
Rosebery-avenue. In the letter sent by the Oouncil to the Oorpora- 
tion it is stated that the adoption of a circular route will enable the 
Oounty Oouncil to fully and adequately meet the requirements of the 
requirements of the public oe its tramways, and will also toa large 
extent relieve the difficulties which at present exist in dealing with 
the traffic at the termini. during the busy hours of the morning and 
evening. The experience which has been gained in the electrical 
working of the tramways has convinced the Highways Oommittee 
that the linking-up of the existing services in the manner proposed 
is urgently required in order that the Council may adequately cope with 
the fresh conditions arising from the use of mechanical power on 
the tramways, while, in addition, the committee feels that the new 
tramways afford travelling facilities of the utmost value to those 

ing to or returning from their work on the north side of the Thames. 
41 the junction of Blackfriars Bridge and the Embankment the County 
Council proposes that both tracks should be constricted in the carriage- 
way south of the statue of the late Queen Victoria. With regard to 
the method of traction for the proposed tramways on the Embankment, 
it is suggested that the underground eonduit system should be adopted, 
in which case it is anticipated that some small alterations may be 
rendered necessary in the roadway. 


LIGHTING AND GENERAL. 


.—The immediate necessity for improved lighting of 
ent House-road is. 


Beckenham 
the main road between Olock House Station and 
being urged. 

Wellingborough.—The Urban District Council are negotiating with 
the Northampton Electric Power and Traction Company as to lighting 
and cleaning. 

‘West African Telegraph Co.—The direstors have declared an 
interim dividend for the six months ended June 3) at the rate of 4 per 
cent. per annum. 

Hampstead.—The income from the electric lighting undertaking 
for the six months ended Midsummer was 250,491, as compared with 
£24,643 during the first half of 1903. - 

Eooles.—The Electricity Supply Committee bave under considera. 
tion a report from their engineer as to the purchase by the Corporation 
of electrical motors for hiring-out purposes. | 

Glastenbury.—The Post Office authovities are willing to erect А 
telephone exchange in the Shepton Mallet ares. The Oounty Council 
bave agreed to become subscribers for the police stations. 


Putney.—The Municipal Alliance have decided to lay their ‘corre: 


spondence with the Oounty of London Electric Supply Company on 
Ha: maximum demand system before the Borough Oouncil, ' 
Bingley.—The Highways Committee have referred to а sub. 
committee the consideration of ап application by the National Tele- 
рьопе Company for permission to lay underground telephone conduits 
n the atreets, 
New Title.—The name of the Angus Electric Light ani Power 


| Company. Limited, Montrose, bas been changed to the North cf 


Scotland Electric Light and Power Company, Limited, owing to the 
extension of their undertakinge. 

Kilkenny:—We understand that application has been made for 
sanction to a loan of £10.000 for electric lighting. The Citizens’ 
Association have asked the Corporation to adopt the electric lighting 
scheme for the city without delay. 

Bury.—Sauotion has been obtained to borrow £37,060 in connéction 
with the extensicn of electricity plant. The Local Government Board 
have postponed sanction to the eh of 27, 500 for stores and 
offices until plane, eto., have been submitted. | 

Shildon.—The Northern Oounties Electricity Supply Company are 
preparing for the erection of а generating station, the Council having 
sealed an agreement under which the company uudertakes under a bond 
of £2,000 to complete the scheme by Jan. 1, 1905. 

Е маза Abbot се ODunoil a HERG ы, bd tras Eleotrio 

ü mpany that they are considering the desirability of pur. 
anes a photometer from Messrs. Alexander and Oo., and have asked 
if the company would have any objection to that means of testing. 

. Chatham. —The improvements at Chatham Dockyard are now well 
advanced, and preparations are also being made to light the dockyard 
with electricity. The power station has already been commenced. 
New and more up-to-date plant for the yard is expected before long. 

Fieetwood.— Au offer has been made for the transfer of the electric 
light and power syndicate’s undertaking. The syndicate have not 
yet dec:ded whether to accept the offer. The Electric Lighting Com- 
mittee are awaiting further information before tak ing any steps in this 
matter. 

Stock Exchange.—The Stock Exchange Committee has appointed 
Nov. 10 special settling day for Oallender’s Cable and Construction 
Company's farther issue of £100,000 44 per cent. first, mortgage deben- 
ture stock, and have order.d the said securities to be quoted in the 
official list. 

Mansfield. —The Electricity Committee have suggested to the Roads 
Committee that 10 additional arc lampe be erected. If this is done, 
the oommittee will make the charge £20 each per annum for the whole 
of the lamps in the borough. Another 10 aro lamps are to be erected 
in another road. 

Kensington, —Permission has been granted to the Post Office to lay 
pipes for telephone wires, eto, in Stanhope-gardens, Collingham-place, 


Arundel-gardens, норо ран. Hanover-terrace, Barkston-gardens, 
and to the Notting Hill Elec 
mains in Kensington Park-road. | 


tric Lighting Oompany to extend their 
Yarmouth.—The Corporstion have decided to take their electricity 


cablee under the river instead of over it as at first intended under the 
powers ‘conferred by the 1897 Act. 
officials have offered no objections to the plan of the borongh surveyor, 
and the work is to be done about next February. i 


. Arbroath.—The Electric Lighting Committee have agreed to reoom- 
mend to the Town Council to han 


The Harbour Commissioners’ 


over the provisional order to the 
Empire Electric Lighting Company, the terme being (1) that at the 


end of every five years the Oounoil may be able to repurchase the order, 


and (2) that the Corporation can take it up at the end of 20 years as a 


going concern. ! 


Hanwell.—The Council have decided to approach the Ealing Oor- 


poration and the Urban District Council of Harrow as to the terms on 


which they would be prepared to supply electrical energy to this 
Council. A proposal that ateps be taken to obtain expert opinion as to 
how best to deal with the electric lighting order has been referred to 
the Lighting Committee. 

Ealing.—The business manager of the electricity undertaking, in 
his last report, states that the record number of 62 applications for 
supply bad been received since the previous committee meeting, the 
previous largest number being 46. The number of consumers now on 
the books was 2,187 ; 58 new consumers, with 1,110 lampe, had been 
connected, making the total number connected 80,188 lamps. 


Watford.—The Local Government Boerd have declined to aocede 


-to the proposal of the Urban District Oouncil to send their engineer 


aud surveyor and their electrical engineer ou a visit of inspection 
abroad in connection with the proposed electric pumping idienes, 
The electrica] engineer in his last report atates that the number of 
consumers connected to date is 360, and that the demand for current 
for motive power shows a satisfactory increase. 


Bath Electric Tramways.—Subicriptions are invited at раг for an 
issue of £135,000 44 per cent. redeemable first mortgage debenture 
stock. The company's system is aligbtly over 13 miles in length of 
route, of which about 44 miles is double and over 8} miles single line. 
It connecte Batheaston, Bathford, Weston, Twerton, and Combe Down 
with the centre of Bath. The first section of line was opened for traffio 
on Jan. 2, 1904, and the last section on Aug. 1, 1904. 


Gillingham.—The resident engineer in his last report stated that 
tbe equivalent of 82 8.c.p. lamps had been connected to the mains 
eince the previous committee meeting making a total of 11,897 8-c.p. 
lampe, with 199 consumers, connected, and that applications had been 
received for 422 8.0. p. lampe. The engineer has been requested to 
submit a plen at the next meeting of the committee for the lighting of 
Rook.svenue, А new cable is to be laid in Trinity rc ad. 


Liverpool.—An enquiry has. been held into an application of the 
in Council for sanction to borrow £400,C00 for purposes connected 
with the supply of electrical energy. Mr. Cripps (assistant town olerk ) 
said that the undertaking was іп a very prosperous. condition. Iu 
1896, when it was acquired by the Corporation, the output totalled 
only 1,550,000 units, while at present it was over 26,000,000 unit. 
ak additional capital funds were needed to incresse the plant anu 
works. 

Luton.—The electrical engineer's last report shows that since 
Sept. 16 last 15,887 units have been generated, an equivalent of 502 
8-o.p. lamps and one motor connected, making a total of 197 cou- 
sumers with 12,429 lampe and 59 motors of 1994 h. p. Applications 
have been received for over 700 additional lampe and motors equal +. 
200 h.p. The number of units generated show an inoresse of 65 рег 
Web over the number genersted during the correspondiog period of 

year. 

Uttoxeter.—The North Staffordshire Railway Company's new elec. 
tric lighting plant at the Uttoxeter Station was inaugurated last week. 
The installation has been carried out under the supervision of Mr. 
A. F. Rock, the chief of the North Staffordshire Reilway electrical 
department. The generating station is at the new locomotive shed. 
The plant consists of a Bumsted and Ohardler engine couple 1 
direct to a 20-kw. dynamo. There are at present 18 arc and over 
40 incandescent lamps at the passenger station, but it is intended 
shortly to extend the mains and light up the g-ods station and yard. . 


Maroonis Wireless Telegraph Co.—The directors have con- 
ditionally allotted to the shareholders in proportion to their holdings 
50, 000 shares of £1 each at the rate of one new share for every seven 
sharea held on Oct. 24, 1904, at the price of £1 ра share. о frac- 
tions of shares will be issued, and consequently holders of less than 
seven shares will not be entitled to paruoipate in the pro rata allot- 
ment, and shareholders holding upwards of seven shares wil] only be 
entitled to one new share for each complete seven shares held. This 
notice does not apply to shares converted subsequent to Oct. 24, 1904. 


Electricity Shares.—The best class of electric lighting shares 
return from 44 to 5 per cent. The Brompton and Kensington and 
Charing Oroes ordinary bring in 44 per cent. To secure 43 per cent. 
the investor should buy St. Jamee's ordinary, and for 5 per cent. he 
should look to Westminstere. He can secure 54 per cent. from 
Edmundson’s, and 53 per cent. from Metropolitan Electric. А new 
issue of 44 per cent, second debenture stock at per is announced by 
the County of London Electric Supply Company. А new issue of 
Bath Electric Tramways debentures is noted in another column. 


Glasgow.—The Corporation have agreed to supply onrrent to oon- 
sumers in Rutherglen and Pollokshaws on the same terms as to those 
in the city. At the last Council ше it was proposed: That, in 
consequence of the divided opinion of the Corporation as regards the 
preeent and future value of the telephone undertaking, it be remitted 
to the Telephone Committee to call in the services of an expert in 
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order to report to the Corporation as to the present state and value of 
the plant, апа probable depreciation that will require to be given 
effect to, in order to avoid loss when the undertaking will be sold to 
the Government аё, а fair value 10 years hence.” The motion was 
negatived by 30 to 4, | Жа: 
Erith.—The resident engineer has kept;s careful record of the 
lamp renewals used by each lamp attendant from May 1 to Aug. 31, 
and found that the cost per lamp per man for this period was as 
follows: 1e. Ad., 1s. 9d., 18. 84d., and 104d. for each. Having regard 
to this report, the wages of the successfal competitor have heen increased 
from 28s. to 30s. per week. Several applications have been received 
for the supply of current to houses in roads where any further connec- 
tions to the street. lighting mains cannot be made. and upon sufficient 
applications being received, distributing mains will be leid. The sur- 
veyor has been directed to proceed with the erection of the transformer 
station on the land in Avenue-road. Өт ee - 
Woolwich.—At a recent meeting of the Electricity Committee 
the Eltham electricity scheme, which waa before the Oouncil on 
Sept. 29, and taken back by the chairman, was again under con- 
sideration, It was agreed to again recommend it to the Oouncil, with 
the addition of an extension from High-street, Eltham, to New Eltham 
and Foote Отау, at an additional estimated cost of £4,500. The esti- 
mated cost of the whole scheme now is as follows: Plumstead elec. 
tricity station at Shooters Hill, £13,000 ; site and sub.station, £1,500 ; 
Shooters Hill to Eltham and Lee Green, 2102585; sites and sub- 
stations, £2,143. 10s. ; High-atreet, Eltham. to New Eltham, 29,450; 
site and sub-station at New Eltham, £21,150; New Eltham to Foots 
Отау boundary, 2900 — 888, 756. 10s. MA 
New Issue.—The County of London Electric Supply Company,. 
Limited, ате iesning to their shareholders at par £150.000 44 rer cent. 
second debenture stock, being the balance of a total of £400,000 
second debenture stock (ranking immediately after, the issued £400,000 
first debenture stock of the company), and redeemable at £105 per 
cept. in either of the following eventa: (1) the voluntary liquidation 
of the company, or (2) at the option of the company at any time after 
May 1, 1923, by the company giving six months’ notice in writing. 
When fally paid the stock will rank for issue pari "passu with the 
existing 350,000 second debenture stock. The stock may be, paid up 
in fall on allotment, and discount will be allowed on the amounts 
prepaid at the rate of 4 per cent. per annum. 


Keighloy.—Tho lest report on the electricity undertaking shows on 
оры! 2000006 а total expenditure up to the end of June of £48,556— 

‚500 on land and £39,256 on works. On revenüe account the 
er for the year amounted to £2,922. 8s., as compared with £2,102 
for the previous year, and expenditure on trading account to £2,090 as 
against £1,933 for the year 1902-3. In addition interest, sinking fand 
contributions, and other paymente amounted altogether to £2,454, 
which left a deficit for the year of £1,629. To this was added the 
deficit of £1,850 on last year’s revenue acoount, making in all 25,475, 
25,906 of which has been met out of the general district rate, leaving 
а deficit.of £267 to be carried forward. There was stated to be а steady 
increase in demand for both private lighting and motive power, the 
actual increase being nearly the same as last year. 


London dasette.— The last day for receiving proofs in the estate of 
Oharles Aubrey Smith, electrician, 25, King-street, Regent-street, W., 
will be held on Nov. 19, 1904, A general meeting of the members of 
the Metropolitan District Electric Traction Company, Limited, will be 
held: at Hamilton House, Viotoris-embankment, E C., on Nov. 28, 
1904, at 12 o'clock noon ſor the pu of having an account laid 
before them showing the manner in which the winding-up has been 
conducted and the property of the company disposed of, The partner- 
ship between Julius Edward Wedekind and Tinniswood Miller, carry- 
ing on business as electricians and engineers at 43, Olerkenwell-road, 
London, under the style of Charles: Peacock and Oo., has been dissolved 
by mutual consent. Notices of applications for electric lighting pro- 
visional orders appear by the Ravensthorpe and Bishop's Stortford 
Urban District Councils. 

Maidstone.—it has been decided to instal electric light at the local 
prison. The following statistics as to the progress of the work up to 
date are available: For the March quarter of 1902 the revenue was 
£607, 1903 £1,524, 1904 28.210; June quarter. £528, £795, and 
£1,160 respectively ; September quarter, £849, £1.249, and £1,875; 
December quarter, £1,346, 21,880, and for the December quarter, 
1904. £2,800. In 1902 the revenue account therefore amounted to 
23, 250; 1905, £5 448 ; while if the December quarter comes out as 
anticipated, there will be approximately this year £8,046. Over 
£300 is now due for current for the tramways. The worke’ costs in 
1903 totalled £2,845, and this year they are estimated to amount to 
£4,070. The coal costs in 1905 were for the March quarter £271; 
June, £209; September, 8985; December, £349 ; 1904—March, £555; 
June, £312 ; September, £490. 

Huntingdon.—Daoriug a debate last week, held under the auspices 
of the Trinity Social Union, Mr. W. E. Milns (of the Urban Electric 
Supply Company) pointed out that he was not prepared to arrange а 
scheme for Huntingdon, but he might ssy it would probably cost from 
£7,000 to £10,000. Water power had been suggested, but it was very 
deceptive, and could not be used without having also an auxiliary 
steam plant. The first year's profit of their company had been £1,100 
at Stamford and £847 at Grantham. All their other systems in towns 
of under 20,000 people showed profit, In Stamford they started with 
27 consumers and 2,000 lampe; the first year they had 238 and 9,000 
respectively ; the second 460 and 14 000 ; and up to September thie 
year 540 and 18000. Ont of this number, 128 were extensions and 
4,300 lamps were additions to the original installation. A motion was 
passed in favour of electric lighting. 

Ormshirk.—The Guardians have now finally ui es to light their 
premises by electricity generated by themselves. ey have already 
spent about £5,000, including about SI, 500 on bojlers and fittings, 


reservoir. 


and а similar sum for housing the boilers and provision for electricity. 
The wall, the contract for the erection of which has been let to Messrs, 
R. Taylor and Son, will enclose the land recently purchased from Lord 
Derby, and, when шрны, the whole of the property belonging to 
the Guardians will be fenced round with a Qin. brick wall. Formal 
consent has been given (1) to the execution of works for the purpose of 
lighting by electricity the workhouse of the union and the provision 
of boilers and other fittings in connection with the boiler-house a* such 
workhouse ; (2) to the expenditure for the above purposes of a sum not 
exceeding £4,760 ; (5) to the borrowing of the sum of £5,000, or such 
part thereof, as may be necessary for the purposes. | 


Sunderland.— An enqniry haa been held into an application for 
s notion ta borrow £25,000 for. the purposes of electric lighting. 
Alderman Bruce (chairman of the Electricity and Lighting Committee), 
Mr. J. F. C. Snell (electrical engineer), Мг. J. Haswell Brown (borou 
accountant), and Mr. Chas. Bevan (committee clerk) attended. The 
latter explained that the money was roqutred for extensions to buildings 
and machinery ia connestion with the Hylton-road and Danning-street 
stations, aud also extensions to mains and eervices to sub-stations in 
connection with the undertaking. Mr. Snell said the electrical under. 
taking bai been in existence for 10 yrars. Last year they had 
consumers, with a fotal of 197,683 8 c.p. lamps, the total kilowatts 
installed ueiog 5 5350. The total units sold last year amounted to 
5 580,159, and the financial result was a revenue of £36,168. The 
eog'neeíipg and management costs amounted to £19,769 leaving a 
gr.8: profit of £16,559, which was allocated ss follows: interest, 
£7,999 ; sioking fund, 27,114; reset ve fund. £1,246, The total of 
the loans sanctioned for the undertaking was £288,635, and the total 
amount tbat had been expended was £286,079. Some portion of 
the money they were now asking leave to borrow had already been 
expended. — | 

London: County CounciL—The Local Government Committee, in 
their rep»rt upon the refusal of the Postmaster-General to pay rates on 
the wires of the Post Offive telephones, stated that the National Tele- 
phone Oompany, with which the Post Office was in competition, were 
acsersel in respect of their wires, as were also municipal authorities 
undeitikipg telephonic service. It appeared to them. inequitable, 
therefore, th:t no contribution in lieu of rates should be made in 
respect of telephoue wires fixed for the Postmaster-General. Further, 
the policy which was being followed appeared to be contrary 
to the spirit of the Treasury. minute dated June 25. 1874, 
which was to the eff.ct that Government property should coon- 
tribute to local rates on the estimated rateable. value which 
would attach t» such property if it were ia private occupation. 
That the matter was an important one to the Council and the local 
authorities would be gathered from the fact that at the last quin- 
quennial valustion the undertaking of the National Telephone Com- 
paby їй London was assessed at about £30,000. The Council adopted 
the committee's ‘suggestion to approach the Government and to 
endeavour to secure the application of the Treasury minute of June 25, 
1874, to the Post Office telephone undertaking; and that the metro- 
politan borough councils and assessment committees should be asked to 
support the action.of the Council. 


Pentberton. —The new waterworks opened last week are int srosting 
on account of both their source and the electrio pumping machinery. 
The water, which is collected from the whole ot the gatbering ground 
on the east of Billings Beacon, lodges in the worked-out of the . 
old disused mines of the district, which serve as & vast на теа нр 
This supply has been tapped by means of а shaft) M 12ft.: 
diameter sunk to a depth of 66ft. A chamber has been constructed at 
the bottom of the shaft to receive a set of electric pumps of the same 
capacity as the set placed in the new engine-house at the top, which 
are cspable of delivering 25,000 galllons per hour. A receiving lodge 


is at the top, constructed to hold 25.000 gallons, so that in the event 


of anything going wrong with either set of pumpe, there is a reserve 
to draw upon. The pumps at the top force the water in the reserve 
lodge up to the township reservoirs, a distance of 1,500 yards away. 
The supply of the water now tapped in very dry weather makes some- 
thing between 5,000 and 4,000 gallons per day, while in wet weather 


it reaches from 750,000 to 1,000 000 gallons per day. The two sets 


of pumps are driven by two 25-h. p. -electric motors, which receive 
current from the Pemberton electric works. Tris] pumping has been 
carried out without the level of the water being perceptibly diminished. 
The whole of the work has been carried out under the supervision of 
Mr. Geo. Heaton, the consultiog engineer, and Mr. T. Partington, the 
electrical engineer, Mr. J. Fairhurst, of Pemberton, having been the 
contractor. - . 
Southport.—4Au enquiry has been held into an application by the 
Oorporation for borrowing powers for £20,000 for the purpose of extev- 
sion of the electricity estate. Councillor Ingham (cheirman of the 
Pamay Committee), the перо town clerk (Мг. E S. Harper), 
and the borough electrician (Мг. Б. 8. Downe) gave evidence. Мг. 
Harper explained that the loan wae necessary in order (олоор pace 
with the growth of the ordinary electricity undertaking. No new 
works of any magnitude were proposed on the present oocasion. The 
principal item, £1,584, was for four: miles of high-tension cables, 
which would be laid down in order to equalise the pressure in two 
outlying districts of the town—vizi, Scarisbrick New-road and High 
Park and Ohurchtown. A sum of £6,000 was required for meters and 
services, and £6,000 for low-tension mains. Experience has shown 
that it costs about £4,000 per annum to provide meters, services, etc., 
and the sum they were now asking for would last for two or three 
years. The sum for the high-tenaion cables would carry them through 
the same time. The work would most likely be carried out in 19 
months, Mr. R. 8. Downe, borough electrical engineer, handed in the 
following estimate for electric lighting for the next three years: Four 
miles high-tension cable and laying, £1,584 ; 1,000 cast-iron pipes for 
crossing streets, at 7s., £350 ; 12 50.kw. transformers, at £60, £720 ; 
four watertight transformer tanks, at £15, £60; two gub-stations 
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and switchgear, at £360, £720; services and meters, at £2,000 
per annum, £6,000; low-tension mains, at £2,000, £6,000; 
ine booster, 500 amperes 50 volte, £250; battery, $1.500; 
automatic reversible battery booster, £400; battery room, £300; 
switchboard extensions, £50 ; equipment of meter-testing room, £150 ; 
омы stokers, £479—£18, 363 ; contingencies, £1,637 —total, 


St. Marylebone,—The Finance Committee last evening reported 
that the London County Connceil have completed the loan to the 
Borough Council of £1,415,000 for the payment of the electric light 
purchase money and expenses as sanctioned by Act of Parliament, and 
that the temporary loans running since July 1—viz., £500,000 (with 
interest) from the London and Westminster Bank and £800,020 from 
other sources—have been daly discharged. The committee’s report 
further states : ''This Borough Council will have to pay to the London 
Oounty Council the discount of £3. 5s. 2d. per cent., together with 
stamp duty on the bills of 1s. per cent., the bank charge for manage- 
ment at the rate of £200 per million, say 5d. per cent., and adver- 
tising and general expenses. As to the last item, we are not ina 

ition to report, the amount not having been yet certified. Apart 

m this, the rate at which we shall have to pay will be about 
23. 68. 7d. per cent. When comparing this with the rate of interest 
on а loan raised in the ordinary way, with interest payable quarterly, 
it must be remembered that the rate of £3. 5s. 2d. is calculated, not 
upon the amount now received, but upon the amount which will be 
payable 12 months hence. Calculated upon the actual amount of money 
now borrowed, the rate works out at about £3. 7«. 4d. pr cent. On 
the other hand, the fact that we shall only have to find the interest 
at the end of 12 months instead of quarterly meaus that we shall save 
interest upon the first three quarterly payments of interest. As this 
will enable us to postpone future borrowings to the amount of about 
£12,000 per quarter, we may fairly reckon this as worth 34 per cent. 
per annum. The saving represented by this amounts to over 9d. per 
cent. on the whole loan. The rate, therefore, at which we shall рау 
works out as follows: interest on money borrowed, £3. 78. Ad.; bill 
stampe, ls. ; management, 6d.—£3. 8s. 9d. ; less value of postpone- 
ment of interest, 9d.—23. 8s., or a trifle over 3g per cent. This repre- 
sents a saving for the first year of about £1,400 on the rate of 54 per 
oent. assumed in Mr. Wright's original estimates, and about £5,000 
on the revised estimate of 33 per cent. From these cums, however, will 
have to be deducted the costs of the issue when ascertained." 


Manchester Telephones.—The work of laying pipes underground 
for the rat Abs A telephone wires is proceeding rapidly. At the last 
meeting of the Telephones Committee a report was submitted by the 
city surveyor (Mr. T. de Courcy Meade) stating that he had prepared 
contract plans and specifications for laying the pipes underground on 
the routes indicated by the cartoon made for the committee's informa- 
tion, On May 21, 1905, Mr. Meade reported that it was necessary to 
modify some of the routes selected by the National Telephone Com- 
pany, and that he was endeavouring to substitute roates away from the 
main thoroughfares, where the opening of the ground would cause the 
least inconvenience and disturbince of businese. This method has been 
followed wherever practicable. The work has been completed under 
certain contracts and taken over by the National Telephone Oompany 
in three cases, and cables are now being laid. In the other cases, the 
report states, the laying of the pipes is in progress, and will shortly 
be completed. The length of pipes is 107 miles 1,476 yards, 
and the cost of the work under 10 contracts is £37,413. 
The Corporation now receive an annual rental of £1,690 for telephone 
easements, based on the number of subscribers and the junction boxes 
in use, and the rent will be increased as the system is extended. The 
work has been carried out under the direction of the Paving Oom- 
mittee, and, considering the number of streets interfered with, the 
complaints received of inconvenience to the public by street disturb- 
ance have been remarkably few. The city surveyor thinks that 
ultimately, when all the contracts are completed, the overhead 
telephone wires on tramway routes within the а city boundary 
cao be placed underground. The National Telephone Oompany are 
preceeding as rapidly as possible with the cable-laying, and on some 
routes the number of overhead wires has already been materially 
reduced. The question of laying telephone pipes within the districts 
of Moss Side and Withington has been deferred pending the inclusion 
of those districts within the city. We underatand that until the 
necessary pipes have been laid throughout the added areas, the arrange- 
ment under which all overhead telephone wires are to be removed by 
the company from the tram routes within the city will be suspended. 


Lendon County Council.—On Tuesday it was agreed to lend the 
Ielington Borough Council £160,259 for the payment of outstanding 
loans for electric lighting. The following notices under Electric 
Lighting Acts and Orders were agreed to: St. Marylebone Metro- 
politan Borough Council, of intention to lay mains along portions of 
North-street (Edgware-road), Salisbury-street, Grove-road, Lisson- 
grove, Marylebone-road, York-street, Upper Baker-street, York-place, 

addington-street, Ashland-place, North-street, South-street, High- 
street, Marylebone-lane, Bulstrode-street, Welbeck-street, Queen Anne- 
street, Ohandoe-street, Langham-place, Riding House-street, Wells- 
street, Marylebone-passage, East-street, Dorset-street, Manchester- 
street, Blandford.street, Baker-street, King- street, Gloucester. place, 
Montague- place, Seymour- place, Bryanston- place, Queen-street, Homer - 
street, Orawford-street, Ohapel-street, Burne- street, Bell- street, Oar- 
lisle-street, Abercorn- place. Hamilton- place, Northwiok- terrace, St. 
John's Wood-road, Aberdeen-place, Ounningham- place, Park- road, 
Albert- road, Abbey - road, Grove End- road, Oircus-road, Wellington - 
road, Acacia-road, Ordnance-road, and Norfolk- road; Oharing Cross 
and Strand Electricity Supply Corporation, to build street boxes at the 
junction of Wellington-street and Russell-street and in Carey-street ; 
County of London Electric Supply Company, to lay low-tension mains 
along (a) Hotham-road, (L) Fontenoy-road, and (с) Carmalt.gardens ; 
County of London Electric Supply Company, to lay high and low 


tension mains along Luttrell-street, Larpent-street, Oampion-street, 
Upper Park-fields, Holroyd-street, Eumore-street, Tildeswell-street, 
and Colinette-road, and to build transformer boxes in Brenda-road and 
at the janction of Goldsmith.road and Hill.street ; London Electrio 
Supply Corporation, to lay high and low tension mains along portions 
of оооу есе. Unicorn-passage, Parish-street, Fair-street, Tower 
Bridge-road, and across New Oroes road, and to fix transformer boxes 
in Unicorn- passage, Parish.street, and Tooley-street; Metropolitan 
Electric Supply Company, to lay low-tension mains along portions of 
Eagle-street, Southampton-row, and Kingswav ; Notting Hill Electric 
Lighting Company, to lay maine (а) across Westbourne groya and (b) 
along a portion of Kensington Park- road; S»uth Metropolitan Electrio 
Light and Power Company, to lay low-tension mains (c) along two new 
roads and a$portion of St. German’s-place and across Kidbrooke-grove, 
and (ö) along and across portions of Vanbrugh Park-road. Notices 
served under orders grauted to local authorities were received from 
the Stepney Metropolitan Borough Council of intention to lay mains 
along Harford-street and a portion of Bridge-street and along a portion 
of Narrow-street, 

Bradford.—The Electricity Committee in their annual report state 
that the year under review has been an active one, in consequence of 
the inauguration of new worke, modifications to existing works, and 
the serious breakdowns which have oocurred to the plant. The 
planning of the lighting effects and the installation of power at the 
exhibition had also been carried out by the staff of the department, 
entailing an amount of work out of all proportion to the expenditure 
involved, owing to the special nature of the work and the conditions 
under which it had to be carried out. Esrly in their term of office the 
committee had under consideration the defects in the engines Hylda” 
aud Florence.” These are being put in order, and a thiid engine 
(a 1,000-kw. geuerator to duplicate one already supplied) is now under 
erection. The cost of this will be £11,142. Desigus fur new general 
supply and traction boards have been prepared by the engineer, and 
this will be carried out by direct labour. The total estimated cost of 
the work is £11,400. The resrrangement of and additions to the 
condensing piaut have also been decided. New mechanics’ and 
carpenters’ workshops aud new stores have been built at a cost of 
£3,820. No. 3 boiler-house has aleo been extended to the full length, 
snd au order placed for the extension, at a cost of £1,431, of the coal 
and ash conveying plant, which had previously been on order for the 
first portion of this boiler-house. A new pump-room is being equipped 
and two Babcock water-tube boilers are under erection, while an addi- 
tional Green's economiser is at the same time being provided. The 
total cost is £11,524. Two new reservoirs, having an effective 
combined capacity of 1,820,000 gallons, are being constructed under 
the supervision of the waterworks engineer for the storage of cooling 
water from the beck for surface condensing purposes. The contract 


has been let, aud the excavations are being proceeded with. The new 


reservoir will not, however, be available for use until next autumn at 
the earliest. The work involves the straightening of the beck across 
the electricity works site. The cost of the work, includiog the 
reservoir, beck straightening, the first installation of cooling plant, 
and connections will amount to about £20,000. The committee 
say that the maintenance of the supply of electricity for both 
general and traction purposes would in any event have been 
onerous on account of the alterations upon the new switchgear and 
condensing plant works. The whole output for the general supply. 
had been handled by means of temporary switchboard arrangements, 
while the traction supply had been maintained with switchgear 
excessively overloaded. As much as 2,585 kw. had been disabled 
at one time out of & total plant capacity of 7,800 kw. It had 
been necessary upon several occasions to run every available 
engine overloaded to maintain the supplv, and this had only been done 
by increasing the output of the plant in Nos. 1 and 2 works by 600 kw. 
by altering the cut-off of the engine. A 300-kw. generator had been 
erected at Sunbridge-road, and was supplied with steam raised by the 
destructor. This plant was intended for use upon the traction supply, 
and a storage battery was being provided for use in conjunction with it 
for this purpose. The generator was, however, being temporarily used 
for supplying current for lighting purposes, As the official trial of the 
dust destructor had not yet been made, it was as yet too early to speak 
about the adequacy of the latter from a steam-raising point of view. 
The committee's expenditure upon this plant had been £7,823. New 
feeder cables have, or are at the moment, being run into various streets 
for the purpose of the better controlof the tramway distribution. In 
addition to the feeder about 11,C00 yards of network had been 
laid during the year, chiefly for the purpose of linking up detached 
mains previously laid. A subway under the Midland Railway 
between Valley-road and Midland-road had been constructed in 
order to provide a direct route between the works and the 
western section of the city, and would result in a considerable 
saving in the cost of mains for both general supply and tramway 
purposes. The approximate cost of the subway was about £1,600. 
The outlay upon mains extensions, exclusive of the subway, from the 
end of June, 1905, to June 30 last was £33,591. The price of elec- 
tricity for lighting was 4d. per unit, and was subject to a discount of 
24 per cent. for prompt payment, and а free supply of incandescent 
lamps in proportion to the number of units оаа for incandescent 
lighting. The total number of consumers had increased from 1,740 to 
1,923, an increase of 104 per cent. The figures showing the number of 
units sold bring out the interesting fact that the current produced has 
increased fivefold 1n five years. The total units for the half-year ended 
June 30, 1899, was 1,019,846, and for the half-year ended June 30 last 
the total was 6,942,049. The total for the year 1899 was 2,416,130, 
and for last year 11,806,529. It is, of course, from tramway traction 
that the great increase has arisen, the current used for this purpose 
last year amounting to 7,075,300 units, as compared with 618,282 unita 
in 1899, The demand for electricity for motive power hae advanced 
steadily year by year—from 463,650 units in 1899 to 2,540,757 units 
in 1903. For private lighting the advance has not been 80 substantial, 
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though it has been steady, at the rate of about 200,000 units increase 


per year, the totals for the two ends of the qainquennial period being 
1,275,214 and 2,133,545 nuits respectively. The use of electricity for 
public lighting has varied considerably, the totale for the five years 
being as follows: 59 004 units in 1899, 76,445 in 1900, 58,797 in 1901, 
54,116 in 1902, and 56,917 in 1903. The total number of incandescent 
lamps connected is 64,024. 


PROVISIONAL PATENTS, 1904. 


Ост. 17. 9 

99987. Improvements in electrical switches. Andreas Peter 
Lundberg and Gustaf Oharies Lundberg, 18, Fulham-place, 
Paddington, London. (Complete specification. ) 

$9990. Improvenients in safety devices for the trolley poles 
of electric cars, James Hawley, Limited, and Daniel 
Richard Wallwork Hardman, 34, Oastle-atreet, Liverpool. 

$9990. Improvements in electrical ignition spparatus for 
internal-combustion engines.  Peroy Richardson, 19, 
Lancaster-road, West Norwood, London. 

29396. Improvements in oontrollers for electric motors. 
Philip Middleton Justice, 55, Ohancery-lane, London, (The 
Voltage Controller Company, United States.) (Complete 
specification.) 

29349. Improvements in aro lamp electrodes. Körting und 
.Mathiesen Akt. -Ges., 18, Buckingham-atreet, Strand, London. 
(Date applied for under Patents Act, 1901, Oct. 51, 1903, 
being date of application in Germany.) (Complete specifica- 
tion.) 

28355. Improvements in or relating to telephone installations. 
Deutsche Telephonwerke R. Stock und Oo. G. m. b. H., 222, 
High Holborn, London. (Date applied for under Patente 
Act, 1901, Aug. 25, 1904, being date of application in 
Germany.) (Complete specification. ) 

99869. Improvements in connection with arc lamp hoisting 
gear and fittings for the same. Orompton and Oo., 
Limited, and Ernest William Abbott, 18, Southampton- 
buildinga, Chancery-lane, London. 

99864. Improvements in electrical switches. Crompton and 
Oo., Limited, and Ernest Will'am Abbott, 18, Scuth- 
ampton-buildinge, Ohancery-Jane, London. 

99868. Improvements in means for generating intermittent 
electric currents for ignitors of oil-engines and other 
purposes. Franklin Wise Howorth, 46, Lincoln’s-inn- 
беде London. (Malcolm P. Ryder, United States.) 
(Complete specification. ) 

23369. Improvements in means or apparatus for regulating 
tho difference of potential between portions of electric 
current distributing systems. Arthur Francis Berry, 
46, Lincoln'e.inn-fields, London. 

Ocr. 18. 

$9372. Improvements in means for trolleys or vehicles to 
pick up and return electric current from and to 
conductors they traverse and obtain motion. bert 
Oooke Sayer, 11, Clyde-road, Redland, Bristol. (Complete 
specification.) 

$3401. Improvod automatic signalling apparatus for electric 
tramway. Charles James Jewell, 12, Chesterfielel-street, 
King's Croes. London. 

29404. A simple device for. preventing broken trolley wires 
on electric tramways from falling. William Ceoil 
Kirwan and Kyran Qaaney, 11, Brookfield-terrace, Avglcaea- 
road, Donnybrook, co. Dublin. 

99443. Combined telephone and sounding telegraph. August 
Hjalmar Andersson, 33, Capnon.streer, London. 

29470. Improvements in and relating to filaments of the kind 
usod in incandescent electric lamps and in processes 
of manufacturing said filaments. Edgar Alfred O:srolan, 
85, Osnnon-:treei, London. (W. R. Whitney, Unites 
Stt a.) 

$2475. Improvements in or in connection with overhead live 
. wires or conductors. Cherles William Wilson, 6, Lord- 
street, Liverpool, 

Ост. 18, 
99479. Improved electric lamp. Edward Thomas Pickup and 
illiam Tice, 1, Wellington-chambers, York.etreet, West- 
minster, London. 

$3505. Improvements in doors adapted to be opened and 
closed by electrically controllod means. Percy Wright, 
34, Castle-atreet, Liverpool. 

$2511. Blowing magnet arrangement for arc light lamps, 
Heinrich Beck, 216, Friedrich.strasse, Berlin, Germany. 

$2515. Improvements in apparatus for use with the X-rays 
(Roentgen rays). John Orme, 2, Drayton-road, Leyton- 
stone, Essex. 

22519. Improvements in electrical circuit makers and 
breakers. Willism Morgan and William Henry Warden 
Proctor, 18, Hertford-street, Ooventry. 

$2592. Improvements in arc lamps. John Morecraft Wellington 
and Walter Francis Daniell, 88, Chancery-lane, London. 

22529. Improvements in electrical  oonnections. Herbert 
Vincent Howard, 9, Warwick-sourt, Gray's-inn, London. 


29536. Auxiliary appliance for the prevention of the cocur- 
тепсе of excess pressures on switching on and off 
electrical installations of high voltages. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, Southampton- 
biildings, Chanoery-lane, London. (Siemens-Schuckertwerke, 
О. m. b. H., Germany.) (Complete specification.) 

Improvements relating to the overhead trolley wires 
or conductors of electric tramways and the like. 
Sidney Weiss Mitchell, 18, Southampton-buildings, Ohancery- 
Jane, London. 

Improvements applicable to electric steering 
ships and for other purposes. John Smith 
46, Lincoln’s-inn-fields, London. 

Ост. 20. 

Improvements in or connected with the wiring of 
telephone or other electrical plants. Albert Parker 

Hanson, Oswaldestie House, Norfolk-street, Strand, London. 

Improvements in electric arc lamps. James Brockie, 
55, Oban cery-lane, London, 

Improvements in methods of exciting electremagaects 
by alternating electric currents. Marius Latonr, 83, 
Cannon-street, London. (Date applied for under Patents 
Act, 1901, Oct. 20, 1903, being date of applicstion in 
France.) (Complete specification. ) 

Improvements in resistances, Ernest Francis 
Moy avd Percy Henry Bastie, Greenland-place, Camden 
Town, London. 

Improvements relating te circuit breakers. Frauk 
Roll McFestters and Adolph Frederick Ohristmas, 7, 
Southsmpton-buildings, Ohancery-lane, London. (Oomplete 
specification. ) 

. Improvements iu electric motors. Siemens Вгое. and 
Oo., Limited, Birkbeck Bank-chambere, Southampton-build- 
inge, Ohancery-lane, London. (Siemens-Schuckertwe ke, 
G. m. b. H., Germany.) (Complete specification.) 

An improved manufacture of composition or compound 
for brushes of dynamo-eleotrio machines, for bear- 
ings, and for other articles. The Morgan Orucible 
Companv, Limited, and Oharles William Speirs, 4, South - 
street, Finsbury, London. . 

Improvements relating to circuit breakers. Frank 
Roll McFeatters and Adolph Frederick Christmas, 7, 
Southampton-buildings, Ohancery-lane, London. (Complete 
specification.) | 

Ост. 21. 


Improvements in electrical generators and motors. 
Robert Ernest Workman, 5, John Dalton-st1eet, Manchester. 
Improvements in electricity meters. Obamberlain and 
Hookham, Limited, and Sydney Holmwood Holden, 4, 
Now Bartholomew-street, Birmingham. 


Improvements relating to electrical traction overhead 
conductor equipment. Charles Adolph Schierwater, 10, 
Rt. George's-orescent, Liverpool. 

Improvements in apparatus for the electrical treat- 
ment of gases. The British Thomson-Houston Company, 
Limited, 85, Osnnon.stieet, London. (The General Electric 
Company, United States.) 

Improvements in electric switches. The British 
Thomeon-Houston Company, Limited, 85, Cinnon- street, 
London. (The General Electric Oompany, United States.) 

Method of and apparatus for transforming alternating 
currents of constant voltage and frequeney into oon- 
tinuous currents of variable voltage, George Faget, 
65, Chancery-lane, London. (Complete specification.) 

Ocr. 22. 

Improvements relating to the conductors or live rails 
used in electric railways and the like. Richard 
William Scott, 3, East Mount terrace, Haughton - road, 
Darlington. 

Improvements in dynamo-electric machinery. Siemens 
Bios, and Oo., Limited, and Johu Gordon Wilson, Queen 
Anne's-chembers, Broadway, Westminster, London. 

Improvements in or relating to starting and oon. 
trolling rheostats for electromotors, George Henry 
Hooke, 111, Hatton-garden, Lundon. 

Improvements in alternating-current motors. Robert 
Lundell, 7, Soathampton-buildings, Chancery-lane, London. 
(Complete specification.) 

Improved scraper for electromagnetic separator. 
Ernst Heinrich Geist, Electrioitäts Aot..G«s., 328, High 
Holborn, London. (Date applied for under Patents Act, 
1901, Jan. 18, 1904, kcing date of application in France.) 
(Complete specification.) 

Improvements in and relatiug to electric power trans 
mitting mechanism. The British Thomson-Houston Oom- 
pany, Limited, and Bernard Hoppe, 83, Csnnon-street, 
London. 

Improvements in and rolating to systems of control 
for eleotrically-operated doors, The British Thomson. 
Houston Oompany, Limited, 83, Cannon-street, London. 
(The General Electric Company, United States.) 

Improvements in alternating-current electric motors, 
The British Thomson- Houston Cow pany; Limited, 83, 

(The General Electric Company, 


22544. 


22574. gear for 
Raworth, 


22766. 
22781. 


22743. 


22744. 


22752. 


22768. 


22789. 
22793. 
32805. 


22813. 


33817. 


22818. 


29819. 


Cannon-street, London. 
United States.) 
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22220. Improvements in and relating to variable speed 
windings for alternating-current motors. The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (The General Electric Company, United States.) 

298291. Improvements in and relating to windings for alter- 
nating-current motors. The British Thomson-Houston 
Oompany, Limited, 85, Osnnon-street, London. (The General 
Electric Company, United States.) | 

89999. Improvements in and relating to alternating-current 
electric motors, The British Thomson-Houston Company, 
Limited, 83, Oannon-street, London. (The General Electrio 
Company, United States.) 

$2993. Improvements in the oontrol of electric motors. The 
British Thomson-Houston Oompany, Limited, 83, Oannon- 
uie pm (The General Electric Company, United 

tes. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Nov. 10, 1904. 
1903. 
29090. Manufacture of electrodes and resistances. Oornaro. 
224404. Telephone switohboards. Fairweather. (Kellogg Switch. 
board and Supply Oompany.) (Date applied for under 
Patents Rule 9, Oct. 17, 1903.) 
23355. Electrically-operated valves, especially applicable to 
turbines. Warwick Machinery Company, Limited. (General 
Electric Company.) 
23375, Electric silent discharge apparatus. Schneller and 
Koeleman. 

26093. Apparatus for limiting electric currents, Агзгоја, 
24680. Apparatus for the electrical transmission, reception, 
recording, and reproduction of sound. Ora ven. 

24798. Electrically-driven vehicles. British Thomson-Houston 

Oompany, Limited. (General Electrio Company.) 
96459. Brakes for railway and like vehicles. British Thomson- 
Houston Oompany, Limited. (General Electric Company.) 

20910. Means for advertising on, and indicating tho routes 
of, electric tramcars and other electric vehicles. 
Walkden. 

"ME applicable for use in suspending electrojicrs. 

e. 

Brush-holdors for dynamo-electrio machines. The 
British Thomson-Hou:ston Company, Limited. (General 
Electric Company. ) 

Alternating - current 
British Thomson-Houston Compeny, Limited. 
Electric Company.) 1805 


Means of connection between brush-holders and pillars 
of dynamo-electric machines and electrio motors. Kees. 
Electric switehes. Babcock. a applied for under 
International Convention, March 23, .) 
7247. Eu of the ends of insulated electric conductors. 
80, 

Electric switohes. Dann. (Date applied for under Inter- 
national Convention, Aug. 25, 1903.) 

Electric block signal systems. Silvene. 

Incandescent electric lamps. O'Brien. (Date applied for 
under International Oonvention, May 25, 1903.) 

Electrical binding screws or terminals and the like. 
Bouchet. (Date applied for under International Convention, 
Feb. 15, 1904.) 

Fenders for electrico cars and other vehicles. Keith. 

Insulating electric conductors. Kitsee. 

18429. Selective telephone call mechanism. Hawxhurst. 

Electric arc lamps. Blondel. (Date applied for under 
Iaternational Convention, Sept. 9, 1903.) 

Current-oollecting devices for electrio generators and 
motors.  Elers. (Date applied for under International 
Convention, Sept. 26, 1903.) 

Electrical transformers.  Fortesoue. (Date applied for 
under International Convention, Sept. 30, 1903.) 

Manufacture of incandescenoo bodies for electric glow 
lamps, Abel (Siemens und Halske Akt..Ges.) 


27267. 
27892. 


dynamo-electric machines The 
(General 


27804. 


871. 


6716. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. Eo Last price 
Commereial and Industrial.— £ g 
Alliance Hleccrical Oo., 5 per cent. Cum. Pref., Nos 170,000 l a 8-54 
Aron Bilectricity Meter, 6 p.c. Cum. 000 1 .. 5/16-7/16 
British Insulated and Helsby Cables, Ord., I. 100,00... 5 — 516 
— per cent. Cum. Pref., 1-100,000 - "—— 5 — 546 
— — ver cent. Leth dr Ve F — 101-104 
British Ca, Aj per cent 1st Mort. Deb. 300308 
British Elec. and Manut., 6 per cent. Pref., 
275,001-575,000 ........ се оен во нкаве гнева ава — 34 
— cent. Mortgage Debent ure Stock .......... к ss 87.90 
Brush ng, orth Nos, 1-105,751 .. 2 Li 
— Non. Oum., 6 per t. Pref. 66 2 %%% %%% %%% % 6„%„„„ о е 2 р 1-14 
— 44 per cent. la D р Sol 100 .. 94-97 


Amount 
Name. paid. m price. 
— Cable, Debent ure „„ * a in 
— co og per cent. Prei. e 6 . 
Crompton and 5 33 КЕ ИЕА ЕКИН ЕРНАР 5 — 1:2 
—5 t. Dobentur ess . 100 . 9096 
Bison an Swan United, A haroa, 1.99, 2611. 5 — ti 
“д” 01-017,138 ........ 5. 
— $ per cent. g EE E T 100 .. 7984 
——— 4 per cent. Deb. Stock, Red. .................... 100 .. 78 83 
m ‚ Limited, Nos. 1 to 112,100 ........ 8 . 1-14 
—— 7 per cent. Cumulative Fre... а. 2-2. 
—— 4 per cent. Perp. 1st Mort. Deb. ................ 100 97100 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 

General Electric Compan ; per cont: Chm. Pref... 10 č 9-94 
— cent. lst Mort. ae . 100 .. 91-96 
W. T. Henley's 3 Works, Ordinary ............. . 5 .„ 10,10 
— — 44 per cent. Pref: reno „ ME Es 

— — 44 per cent. Debentures ........................ 100 . 108-171 
India Rubber, Gutta роз м and Telegraph Works ...... 10 13 20, 
—— 4 per ' cent, Реһепїлгев......................... .100 . 1 
Parker, Thos., Limited, Ordinary ........................ 10 .. 10-10 
Telegraph Construction and tenanoe... e. 18 œ 86-39 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary... 10 — 11-324 
ye Sat раш aoo ond ч ЖЕЛЕ. -22,500 . "10 Ж КЕТ, 
— oen m. п МА 
г” cent. Debenture Stock. Re.... ‚101 — (103.106 
Bromley ent) Electric tandPowerOo. .......... 8 5462 
— — 4 per cent. lst De шә боон nee 9 . 100 „ 102-105 
Brompton and Kensington, Ота!пагу................... 5 — 104-11 
—7 cent. Preference 0 6 — 104-103 
Calcutta . 295001 V5, nn 15900). T = 45. 
Cambridge Hlectrio Supp Company, Ltd., £10 Ord. .. 8. „ -155 
Oentral Electric ard Ro 1 4 per cent. Guar Deb. Stock 100 = 108-109 
Charing Cross and Nos. 1-70,000 ................ 5 = 85 
„ — 001-80, о, жек чеин МКК 8 5 í 4 
Gs Gorertaking.” 44 p.c Oum. Prof. 140,000 8 I 
— 40001-80000. ů ů ů ett raes 5 — 4 
—4 cent. Debenture Stock, Red. (Prov. боаз: 100 . 105-106 
Chelsea Hlectricity Suppl ˖ dds бы 7 
—— 44 per cent. Debentures mee a 100 . 108-111 
City of Lou on, Ord e€€959990900909090099009900990900900000000 10 eum 11 
——— 6 per cent. Cumulative Prei. ꝑ 0 „ 14 
—— per cent. Debenture 8tock .................... 9 = 120-125 
— — 44 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) = 103-106 
County of don Electric Supply, Ordinary ............ € 9 10 
—— 6 per cent, Cum. Prel .......................... 10 пш 
——— 44 per cent, Dehentures Prov. Certa, All pd. Rd. 100 л 
— 44 per cent. 2nd Debentures Prov. Oerta......... 100 .. 106-109 
Bdmundsons' Electricity ‚ Urdinary, 0:004 5 „ 64 68 
~ 6 per cent, Cum. Prei "e ae j 
ше, cent. First Mort. Db. 100 . 105-108 
Blectelo Tracta. Co. of Aust., Ld.,6p.c.0m.Pf£.,1-50,000 5 . 
per cent. 5 Stock, Tram 100 . 
кы: Р есите 8u ТАА, Мов. 1-10,000..... EM ue 
cent. t Deb. 8i Воск, Redl. 100 „  101-1C4 
Havana ectricity, Limited, 1-15,000 . ооо 99 m» 10 еә 94-104 
Hove Slectric Lighting, ине, Ort Ord.. 1-15,000 .......... бы 7 
Isle of Wight Elec. Lt. and Pwr., Ld., 4) p.c. Db. Stk. Red. 100 — 101-10 
Kalgoorlie Electric Power and ' Lighting, Limited, 6 per 
cent. Cum. Pref., 1-150,000 ........................ l = c aa 
Kensington & tabridge Med. Lt., Ltd., Ord. . 1-21,000 5 — 13 
Kensington and bridge and Notting Hil), 4 per 
tee un “toak Rl Lighting and Fraction, Pre 10 — 98-104 
Kidderminster and ес. a 
London Шс, Ону JJ 8 — а 
——— per cont. Ртеё,................................ = 
Metropolitan Ordinary еее сые чыте 18 ox УА 
ооеоововв „ %%% %% %% %% % %% „% „ 06 % „„ % оо оо ү ol 
——4 per cent. Mortgage Debenture Stock .... 100 117 
——— 4 per oent. Cum. Pref. ........................ = 81-84 
81 ver cent. элә ‚ Ве@........... 00 „ 93 
Midland Electric Power Dis., Ld., 44 p c. "Ist Mort. Deb.. 100 ш 93-96 
Newcastle-upon-Tyne Blectric Supply, Ordinary ........ 6 . 98101 
— Eh... snonccacdo unas 4 .. 100105 
Notting Hill Hlectrio Lighting ..................- eene 0. 14 105 
——— per cent .First Mort. Debs Nos. 1-500 (Reg.) .. 100 93 1 
Oxford Ж ; 1-96 ana it -14,510............ b 83-64 
——— 4 per cent. Debenture Stock — :: 100 .. 101 
Royal Hlectrical Com of Montreal 3j per cent. First 
Mortgage Debentures ........................ = 93101 
Smithfield Markets llectric Sa Ltd., Ord., 1-12,000 бы A3 
ы дег сопи, benture Stook ........... T - 9101 
South Lon Ordinary ꝗ1.dA. ез” ^ 4443 
South Metropolitan Electric Light and Power Co., Ord... 1 .. 3-1 
— 7 per cent. Cum. Pref. .......................... 1. HM 
——-— 44 per cent. lst Mort. Deb. .................... 10 . 106011 
nd мостове он T 5 yeas 
dt. — * and Mall, Ordinary, 101-0, 2 6 % 66 „66 ee cu * 
— рк ош s e 2 6 6% % % %%% %% „%%% % „% %%% „%%% %% % %% 90 0.8 oe 6 = 8.9 
ne Zur e "d о, Ordinary, е о 8-50,007 ооо зв оо & ог ов Lond иг 3 ust 
Urban 0 ply Oo., Ordinary, 8-90,007 .......... = 
——— per cent Cam ulative 7 8 50, 001-80, 000 5 = 45 
Westminster, €09990909000902000099909099 ео mo ое mo m» 6 = 124 1*4 
Electric Tramways.— 
R 5 per cent. Cum, Pref., 1-60, 007 ave x 21-53 
Permanent 6 per cent. Debenture Atock, 1855 100 . 129142 
Auckland Elec. Trams., Ld.,5 рои lst мо Deb. Stk., Red. 100 .. 10:1 
Barcelona Tramways Limited, Ord., 1-20, 00 10 9-10 
5 per cent. m Pref. паа 1-10, o 10 9.10 
— 5 percent. Deb., Red., 1-000 .................... 100 . 96 101 
——— 4) per cent, Rel Demo е 100 91-96 
Bath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606. 1 . 84 
— Der cent. Cum. Pref. Shares, 1-59, .......... l .. 16/16-11/16 
Belfast Street Tramways, Ord., 1-26,600 .................. 10 .. 10-11 
Blackpool and Fleetwood Tramroad d. 10 . 13) 13% 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 ........ 5 „ Hd 24 
б per cent. Cum. ‚ Nos. 17 17 5,000 5 6 — 44 
per cent. Deb. Stk., Кы Prov. Certs. all pd. 100 .. 9% 101 
British Columbia Electric Rallway Co., Ord. Def. ........ 100 . 99-1 
——— Ord Pref. .....ccvcecvccvecccnnccccscescoscvce 100 .. 100-105 
= Non. Cum. 6 per cent, Pref, ........— ac 10 5 1l 
— C ai percent. 150 Mt. Debe., Nos. 1.6, 50, of 240 enen чу ш 10⁴ pe 
—— 44 рег cent. Vancouver Power Deb. ............ 100 . 1 
British Electric Traction v 1-500,000 & 60,001-90,000 10 9.10 
—— per cent, Cm 001-50, 000 seee aaee — 10 — Wl 
—— per cent. Perpetual ГЕ кында Stock ....... 100 .. 115-11 
— 44 per cent, 2n Deb. Stock 6 %%% %%% „% „ 0% % % „ „ 0 10 qe 
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Наше, “paid. жа Name. рша." ои 
Baenos Ayres and Belgrano Tram.,Ord.,1-100,000 ...... б 32-44 Oldham, Aston, and Hyde Tramway, Огйіпагу.......... 10 ~ 12-184 
— A“ 6 per cent. Om. Pf., 1-40, „ 6 6e % %% оова овоо & an 54.63 per cent. Oum. € 6900090000005 %% %% оз ое ов 10 хз 
B 6 рег cent. Om. Pt., I. 27, 50000000 6 - 51-60 Perth Rlec. Tramways (W. A.) б per cent. 1 Mrt. Deb. Sk. 100 — 102-1 
5 per cent. Deb. Stock, Red. .................. 100 — 108-108 Potteries Electric Traction, Ordinary 20,001-40,00 С .... 10 „ -9 
Prov. Cert., all paid .......................... 100 „ 102 105 б per cent, Pref., 1-30,000 .............. 10 . 91.10 
Buenos Ayres Electris Trams., Ld., 5 p.c. Deb. Stk., Red. 100 .. 96-99 44 per cent. Debenture Stoc... . 100 101-104 
Calcutta Tramways, Limited, 1-10, 2 5. 7772 South Lancashire Hiectrio Traction and Power Company 
4) per cent. lat Deb. Stock, Red. aU e eee e e € 100 oe 105-108 ——— $850,000 Ordinary ee 00 ее 90 00 оо %- ов GO э» AO GU UD J 
Cape Electric Tramways Nos. 1-880000 ................ 1 . ЦИ £101,158 6 per cent, Preference .............._ 1 1 
City of Birmingham Tramways, 5 per cent. Cum. Pref... 5 .. 44-5 ——— £528,093 44 per cent, Debenture Stock 100p.o, 100 p.c. 
4 per cent. 1st Mortgage Deb., 1-5,000(1817).... 100 -101 
Colombo мше Tramway and Fighting, b per cent. lst o0 л Kleetrie Railways.— 
Mo age e nture э . 6 6 „%%% %%% % „% %%% ое ее ее е, А 
. b к — үа = écferred....................... 100 = 79 81 
A— e— r cout. e ures ease оо оо ооеоооз 2888 оо 98 OG a ` Ы ridi Lio Дн ДР еца - В 
Dublin United Tramways (1896), Ord., Nos. 180,000 .... 10 — 1514 Gli and Wich P нү ДААП СЕН OM MT Pee m AD. 
6 per cent, Pref., Nos. within 1-60,000 ........ 10 15-16 4 per cent. Debenture Stock Ee oie ате ^ 106-109 
34 per cent. Mort. Debs., 1-5,000, Red. ........ 100 . 94-97 — 5 Ber cent, Pref. Stock 5 о та ti 
Iaperial] Tramwa a Ord 99 @e оо њо оороо 88 CS OS 099 SO 65 OO all -— 18-19 B * cc 100 = 117-120 
6 per oen . eM кин ооо 2208 09 „ „ „„ ое 100 — s з x “ : FFF 100 a 113.117 
—— per oeny. e eee „„ „0% % „„ „ „ 6 оо оо bad наан Чан See m = А 
Isle of Thanet Electric Tramways and Lighting, брег с. Liverpool Overhead, б Sr ont Pret, e E i - Ling 
Qum. Pret., Nos. 50,001-60, **09*90099090000002000000€ 5 3 1 4 per cent. Mortgage Debentures, 1 d., i. i 700.. as aap 99-101 
4 per cent. Debenture Stock .................. 100 — 89-92 оаа Miectric Ralleaye of Londou D per ош. T 
забега ОАА key 6015,90 Sioa. Gs Per’ Pret. 10 2 102 4 Profit-Sharing Secured Notes — 983-991 
n n 8. è por оеп m. % a dene Z $ «P me (5b 6000 0 00 00 «» GO э GF "шз 
Londo 5 ist Mi 14. Se em paß l Bes 100 2 105105. Waterloo and Olby, Ordinary . 100 2 86-89 
Madras Elec. Trams. „Id., 5 per cent. Deb. Stk., Red. . 102 е 
Metropolitan Elec. Trams., Ld., Defd., 1,000,001-1,314,016. 1 T Telephones. | 
——— 5 рег cent, Cum. Pref., 500,001-1,000,000 ... .... 1 Н Nationa! Telephone, Preferred 0100 = 106-108 
44 per cent. Deb. Stock, Кей. .... ............. 100 10)-102 Deferred Stock —............. no esae as me as a ao ao = $9588 
Milwaukee Electric Rail and Light. 5 per cent. 30-уг. Cons. 6 per cent, Cum. First Pre „ 12-14 
Mort. Bonds, 1926, 1-5,500 and 7,001-8 000 pe ce ec өө ө ә а е 7 108-113 — 6 per cent. Cum. Beoond Pre оо то њо no во ar oo GO 0 e 11-13 
Montreal Street Kail., Sterling 5 per cent. (Mort.) Deb., —— b per cent. Nou. Cum. Third Pre... Ô m E 
‚1 Serer ee ee ere eee ee ee ee e Өө э, ee 100 100-103 — — 54 per cent. Deb. Stock, Red. оо me eo e mo GP an ow 100 an -9 
Sterling 44 per cent. Deb., 1922, 601-2,000........ 100 .. 103-105 ——— 4 ver cent. Deb. Stock, Regt... 100 . 104-106 
New General Traction, Ordinary ...................... D >- — 4 per cent. Prov. Cert. ............... MS AE == 67-69 
—— ver cent. Cum. Pref. ........................ 6 o 1-2 Эрча! ©з ann ine and -t Company —. __. _ J — 15/16-1 1/16 
—— § per cent. Mortgage Debentures, 1-1,713 (Rgd.) 100 88-93 — 6 per cent. Cum. Pref........................... 1... 14-14 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 


d Per mile of single track. — ^ !nalude rali and tram. 


4 Inclu ling de 


Traffic Returns for Increase or й Accounts for past year. 
week decrease. dp ck * Cost 
Cine. кэде — | pet 
Current Total | Passengers Car miles Pas M file of | mile 
Ending 1904. 1905. | Week, year. 1904. | 1903. Ending receipts carried. ran. s nger mile. track. | 
н £C £ ie £ £ | а. d. £ d. 
Aberdeen Corporation........ Oct. 22 1,199 1.141 + 58 — X 194 | 19 May 51 37,931 9,099,715 794,641 |0'98 15402 | 1,970 6*1 
Ayr СогрогаМоп.............. — Mo - - 8 8 „ 19| 14,169 5,201,585 536,049 |103 |1011 | 1,770 5 04 
Barking Corporation „ 22 45 — — — 133 — — — — — — — — — 
Birkenoead Corporation „ 25 1,002 1.079 77 — 2553 253 | March 31 55,03 | 11,327,932 1,519,701 1158 998 2,3885 61 
Birmingham Tramways ...... „ 22| 9,695 | 5,192 | + 453 — 64 6t — — — — < — 1 а = 
Blackburn Corporation ..... 5 4 860 315 | + 45| + 2,911 21 25 „ 25| 43,374 7,742,692 951,484 | — |1094 Pag 4°59 
3lackpool Corporation........ a 20 501 310 |+ 9 | + 5,690 174 173 „ 31 211,168 6,169,121 784,445 1:52 108 — — 
Blackpool-Fleetwood Trams. Sep. 5| 1,465 | 1,9558 + 95) — 40 | 164 | 16, Dec. 31 32,021 2,293,981 600,757 |54 |12'75| 2,001 7 05 
Balton Corporation .......... Oct. 2*| 1.815 1745 | + 7J| + 475 58 58 March 31 $4,151 | 19,835,436 | 2,188,030 114 | 10% 3,766 | 589 
Bournemouth Corporation....| ,, 19 945 921 |+ 21 + 1,92) | 1015, 10, — — — — — ЕБ Suc ба: 
Bradford Corporation ....... » 22 4,213 3.705 + 709 424.476 77 41 — — — ый — = — ] mex 
Brighton Corporation ........ TA on 901 80 |+ 91 + 5.255 9 7 ED — 10,432,508 | 1,031,928 | 1:00 | 10°10 — — 
Bristol Tramways Company MA г. 1.837 4.859 | - 22 — 514 | 513 Dec. 319 253,150 44,331,439 | 6,035528 | — - — — 
Burnley Corporation o4. AD 872 131 — 10 60 10 — — — = — - — = 
Burton Corporation » 25 $51 570 — 42 — 84 — March 31/ 11,574 2,556,134 232,578 | 1°08 9:81| 1,570 7°57 
Самій Corporation „ 22| 1,994 1.927 |+ 35 + 1,763 — — — - — =: ЗЫМ - — on 
Carlisle Tramways Company... „ 22 178 190 — 12 — — Dec. 319 9,937 2 805,277 554,595 — 7°17 — — 
Central London Rallway....... „ 22 6,69 6757 | — 38 Дд 6 6 „ 5:1562,4/1 | 449›5,938 | 1,292,674 | 1:87 | 64°87 | 58,229 | 55-60 
бу & South London Railway „ 2 2,805 2,346 | — 140 1 477A At 63 „ 31/165,0033 19,069,519a — „ Ale өе — 
Colchester Corporation Sep. 14 521 — 7 - — — — — з 
Oork E. T. and L. Company .. Oct. 20 47^ 505 — 23 2 504 — = „ 319 25,657 6,353,823 919,676 1:00 6:95 — 3-9 
Darwen Corporation.......... a 4 220 220 7:23! 7:25 Магсһ 51% 12,541 2,550,755 | 954,279 1°25 | 11:65 | 1,707 9°36 
Dover Corporation .......... «nnn 197 181 13 — 4; 44 „ 81] 11,255 2,871,332 280,921 031 965 2,503 — 
Dublin & Lucan Electric Ку...) „ 21 09 115 6 ki 6i | Dev. 319 6,23 £83,905 10/,153 | 388 1408 952 | 739 
Dublin U. T., electric cars. „ 21 5.822 3,774 18 47 3 А | n 
Dublin S. District, Electric ..| „ 21 6 852 | + 64 | > 46 „ 819,133,643 - 5,429,556 | — | — — — K* 
Duadee City Tramways ..... 2t М) ilz 815 — 25 — 22 22 May 15 35,874 9,084,522 752,814 0:95 |11:276| 1,630 — 
Eas5 Ham Corporation ...... „ 22 694 628 | + 2,| + 1,195 | 1077 | 1075 March 31 34,312 | 12,950,259 807,002 |65 |102 | ow — 
Glasgow Corporation „ 22 14,922 | 15 896 T 25 h| 145 123 May 519 656,572 177,179,549 14,008, 750 0:88 (11°25 | 5,489 Ы 7-40d 
Gloucester Corporation . Sep t 544 T д ) - „9$ 3 а c = гр — | = — = 
Halifax Corporation.. ....... Oct. 19 2,636 | 2,555 | + 10) +356 | 35 | 30ү | March 31, 68,283 | 16,322,054 | 1,387,885 |140 |117 4 
Huddersfield Corporation ... on 1255 1.275 28 + 2,736 35 35 „ 31 65,545 11,89 1,287 1,652,000 12 | p | 18 om 
Hull Corporation, E. 8. „ 222.15 1.883 281 + 8,678 25 19 »» 51, 87,707 | 21,065,999 | 2,218,696 100 9-48 5,004 50 
Ilford Corporation ..........| „ 22 506 252 T 21 zn 1961. ms os i — ғы — | as 4 
Ilkeston Corporation ....... 1ec ^d 126 14: - 21 — — ый — = = a: ex e га. = 
Kirkcaldy Corporation 19 208 — — — -— 5 = - = ^ T — ү 
Leeds Corporation.......... „ 22| 5,480 2,230 | + 250 410,693 ) 8l 25 280,562 | 60,739,254 6,215,799 |110 |10:84| 3,407 — 
Leicester Corporat ion à sep. 3 1. )6 -- - 74 = — , — = i — — ж 
Liverpool Corporation.. . . Oct. 15 10,955 | 10.242 | + 291 +12,4 105 105 | Dec. 319 551,484 113,057,234 (11,734,838 111 | 10°73 6 ‘ 
Liverpool Overhead Railway.. „ 23 1,49) 1,632 — 137 — 1,221A| 657 — June 30 79,252 | 10,466,726 986,185a | 1:82 |19°50@ 5.110 gin 
London County Council ..... „ 16} 13,145 ) f +3,569 D 461 | 40 ы а ед = — кезү жш E 
Lowestoft Corporation xl ud 155 170 — — ike = "I s * д2 — E — 
Maidstone Corporation Ae 142 = 2 E = — P = СУ: : 
Manchester Corporation.... 72 12.2 11 ) 11 1314 = _ ка — = = E кА 
Metropolitan Elec. Tramways , { 1,784 118) | + 69 7,.971A!| 10 = wv — зи — 
Nelson Virgi crm 88 22 117 1 y + 1,155 1 -— March 51) 5,20) 1,420,759 171,132 8:5 6°47 — — 
Newcastie-on-iyne Vorptn. „ 22 2,124 408 ++ 7 — 45 384 25 185,027 9.715 059,80 11°] gt 
Newport (Mon.) Corpo! ation.. 1 22 01 44 + 5 15 — 40 жч ave 2 Ce a „099, А gos ms ue in 
Portsmouth Corporation 29 | 29 51) 91,448 | 18,204,426 | 1,828,195 | 1715 |1239) — = 
Rochdale Corporation ........ , — -- 15 45 „ olg| 5,416 995,281 127.456 | 1°38 | 10°27 ай 76 
Rotherham Corporation ...... „20 126 оу 4 — — 31 25,968 4,914,479 525,840 |102 | 9:570| 2,247 6°68 
Salford Corporation .. ....... = — = — i ра -— — m ei 
Scarborough tramways Co >. 46 7 7 x — еа ЛК 
Sheffield Corporation ...... 25 | 4,689 1 344 — „ @57216,509 | 55,812,049 | 4,926,085 ' ‘428 
Southampton Corporation. A 17 6 i - 11 11 „ 831 55,874 9,084,522 183.810 0-946 11-456 2780 — 
Southend-on-Sea Corporation.. ,, 19 2/2 21 LE 29 1.232 61 f ЖЗ, 4 e эз 
Stockport Corporation "M ч 3 554 + Я Е 114 : ай = = — 
Sunderland Corporation La: 1,038 | 19:51 18-48 31 62,505 | 14,348,958 | 1.425 465 |101 |1046| — | 608 
Swindon Corporation j | 512 pst — — = — 
Wallasey U. U. C EPR » 24 67! 62 1,423 | 10:5 | 10% 31 35,863 564,493 88 "28 56 | 7 . 
West Ham Corporation ...... 5 '. 1.060 2 is * -" i ave (ons , 25 ы | иш | — 
Wolverhampton Corporation. . 19 7 T 4 319 20 878 1,265,066 117,555 — i12°006 — — 


ation. 


* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired 1 
f Including one section of horse 


j Only eight months—expenditure includes large special items incidental to starting new department, 


ease, 6 
traction. o 1905, A Half-year's figures, 


| 
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NOTES. 


Wireless Telegraphy. — It is reported that the 
` Marconi Company bas been requested by the Hungarian 
‘Government to establish wireless telegraphic communica- 
tion between Ancona and Fiume. 


The Institution —The 1904-5 session will be opened 


on Thursday next, when the president, Mr. Alexander 
Siemens, will deliver his inaugural address, and the 


premiums awarded for papers read during last session will 


be presented. On Thursday, the 1st prox., the annual 
dinner will be held at the Hotel Cecil under the ægis of the 
President and Council, when we hope that the usual large 
gathering will assemble. 


New Publications.— Life and Energy," by Walter 
Hibbert (London, Longmans, 2s. 6d.), being an account of 
four addresses given at the Polytechnic Institute, and 
embodying an attempt at а new definition of life, with 
applications to ethics and religion.— The Journal of the 
Franklin Institute (America) for October contains papers on 
“Electrolytic Receivers in Wireless Telegraphy,” by Dr. 
Lee de Forest; and Telpherage,“ by C. J. Messer. 


The American Institute.—We have received a copy 
of this association’s Transactions for October, which contains 
a paper on the telautograph by J. Dixon, Mr. B. J. 
Arnold's presidential address, and the discussions on the 
following papers: Long Spans for Transmission Lines” ; 
“Synchronous Motors for the Regulation of Power Factor 
and Line Voltage"; and The Theory of the Regulation 
of Alternators.” In his address the president reviews the 
progress of electricity, and deals with the problem of elec- 
trifying the railroads. An abstract of his views appeared 
in our issue of the 21st ult. 


Electro-Harmonic Society.—The next concert will 
be held in the King’s Hall of the Holborn Restaurant on the 
evening of the 11th inst., which will be a ladies’ night. 
The chair will be taken at 8 o'clock promptly by Mr. J. S. 
Raworth. The programme promises to be fully up to the 
standard of its predecessors, if it does not surpass them. 
Vocal music will be provided by the Misses Katherine Long- 
land and Maggie Purvis and Mr. Wm. Forington, while the 
instrumental department will be in the able hands of the 
musical directors, Messrs. Т. E. Gatehouse and A. E. Izard. 
There will also be selections by the orchestra. In addition, 
the talented artiste, Miss Helen Mar, will contribute short 
stories, Mr. Frederick Chester will present ventriloquial 
and humorous sketches, and musical sketches will be given 
by Mr. Astley Weaver. The hon. secretary is Mr. W. E. 
Lane. 

Trade Marks in China.—Messrs. W. P. Thompson 
and Co., of 6, Lord-street, Liverpool who have devoted 
special attention to the subject of patents and trade marks, 
state that they have received telegraphic information from 
China that the new regulations for registering trade marks 
in that country have come into force this week, and as one 
of these regulations is that the applications will be enter- 
tained in the order of their presentation (and the first 
comer will have the right of registration where there are 
two conflicting applications), it is very desirable that the 
marks of English firms shall be filed as quickly as possible. 
There are 54 classes: into which goods are sub-divided, a 
compilation based largely on the English and German 
classification, but a decided improvement on both, and a 
fresh applieation has to be made for each class. From 
reports in the daily Press we gather that the new code is 
mot viewed with unmixed satisfaction by some of the 
Powers chiefly concerned, and that general apathy prevails 
in regard to it; but prudence suggeste that British manu- 


facturers would do well to ишу effect ап early 
registration. 


The Students’ Section.—The opening meeting of 
the Students’ Section of the Institution of Electrical 
Engineers for the session 1904-5 will be held in the 
library of the Institution, 92, Victoria-street, on 
Wednesday, the 16th inst, at 7.50 p.m. when Mr. 
J. Swinburne, past-president, has kindly consented to 
deliver an address. The following papers are down for 
reading at the three following meetings: Nov. 50, Motor- 
Controlling Switchgear,” by L. J. Pumphrey; Dec. 7, 
“The Gordon Electric Light Installation at Paddington, 
1884-1904,” by M. G. Tweedie ; Jan. 18, 1905, Notes on 
the Construction and Maintenance of Large Telephone 
Exchange Equipments,” by A. L. Stanton. The stadente’ 
hon. secretary (Mr. A. G. Ellis, 177, Warwick-road, 


| Kensington), will be pleased to communicate with any 


student members desirous of taking part in the discussions 
on any of the above papers, and will be glad as far as 
possible to lend copies of the papers to such students. 


Personal.—On Wednesday of last week Mr. W. B. 
Esson, M.LC.E, M.LE.E, was presented by the ataff, 
foremen, and workmen of Messrs. Johnson and Phillips's 
electric light and power works with a handsome roll-top 
writing desk and revolving chair as mementoes of the 
10 years he had been associated with them while acting as 
chief engineer and manager to the firm. The presentation 
took place at the Charlton works, Mr. E. A. Brandon, who 
had been Mr. Esgon’s chief assistant, acting as spokesman. 
In making a suitable reply, Mr. Esson remarked that from 
the nature of the gift which had been so generously 
bestowed upon him, it was evident that a good deal more 
work was expected from his hands.—We learn that Mr. 
H. H. Jeffcott has been appointed assistant in the metro- 
logical department of the National Physical Laboratory. 
Mr. Jeffcott, after a distinguished career at Trinity College, 
Dublin, in physics and engineering, during part of which 
he was a pupil of the late Prof. Fitzgerald, has been with 
Messrs. Siemens Bros. at Woolwich and Stafford for the 
past two years. 


The American Student.—If we recollect тз 
Prof. Ayrton, оп .returning to this country with the 
Mosely Commission, expressed the view that in the 
matter of literary attainments the English youth compares 
favourably with his Transatlantic confrére, while the latter 
scores in the bold and rapid application of knowledge. The 
Electrical World of New York gives the passages printed 
below from an essay on the subject of electricity at an 
examination in the neighbourhood of New York. Perhaps 
the author's forte lies in the practical side, but the literary 
style of the thesis rather seems to lend support to the first 
part of the professor's view : Electricity is the most and 
greatest invention's that ever existed they invent 
all kinds of musical instruments such as graphaphones and 
phonographs and sewing machines and electric lights and 
trolley cars and its acts quicker than steam. Silk mills is 
also run by motors & Dynamos .. of.course I think 
we will have flying machines in time that is run by eleo- 
tricity & its got a great effect in shock aud electric bells in 
use for ill people." It is perhaps ouly right to add that 
the author was а candidate for the Civil Service. 


Power Transmission. — The Central California 
Electric Company, which is operating three water-power 
electric plants transmitting electric power to Sacramento, 
Grass Vailey, and other cities, has decided on a new water- 
power plant. Surveys have been made, and the preliminary 
engineering work is in hand. It is proposed to instal a 
hydro-electric plant with a capacity of about 25,000 h.p., 
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and it is stated that the plant will be operated under the 
highest head in the world. The new installation is to be 
located on the banks of the American River at Alta 
Station, 60 miles from Sacramento in a direct line. The 
tail water from the present power station at Alta is to be 
conducted by a short canal to a point where a drop of 
2,100f. can be obtained by use of a pipe-line. The water- 
wheels will be constructed on lines similar to those of the 
Escher-Wyss wheels, built for bigh-head plants in Switzer- 
land. There will be four direct-connected units, the 
polyphase generators to have a capacity of either 4,000 kw. 
or 5,000 kw. each. The turbine wheels will have the 
water admitted to the buckets internally, and will be about 
4ft. or 5ft. in diameter. An innovation will be the high 
speed of the generators—750 revolutions per minute. 

Iron Production in America —The report just 
presented to the United States Geological Survey on the 
production of iron ores in 1903 shows that the yield aggre- 
gated 35,019,308 long tons. This represents a decrease of 
1j per cent. as compared with the preceding twelvemonth, 
which, however, was the record year. The quantity mined 
in 1903 considerably exceeds the united output of Great 
Britain and Germany for 1902. The mineral was obtained 
from 22 States, Minnesota, Michigan, Alabama, and 
Wisconsin being the leaders. Nevada was added to the 
list of iron-producing States. The ore was of the four 
general commercial classee—red hematite, brown hematite, 
magnetite, and carbonate. Red hematite constituted over 
86 per cent. of the total. The carbonate ores showed an 
increase of. 26 per cent. over the previous year. The 
regions of Lake Superior maintain their pre-eminence in 
iron ore production. In the State of Wisconsin the year 
under review witnessed the initial output of the Baraboo 
range, where there are believed to be substantial deposita 
of Bessemer ore. The total value at the mines of the 
35,019,308 tons produced in 1903 was some £13,300,000, 
the average price per ton being 7s. 104d., an increase of 
24d. per ton over the previous year. 

Spark Lines in Arc Spectra.—The American Physical 
Review contains an abstract of a paper on the conditions 
which govern the appearance of spark lines in arc spectra, 
which was read before the American Physical Society by 
Mr. Henry Crew. The author examined the intermittent 
arc between magnesium electrodes simultaneously with the 
Duddell oscillograph and the spectroscope, and arrived at 
the following results: (1) It was found that thé voltage 
curve of the ordinary arc thus photographed showed no 
extra E.M.F. at break; nor did the spectroscope show the 
spark line at А 4,481. (2) When the break at the arc was 
quickened by means of an air blast, the extra E.M.F. at 
once appeared in the voltage curve and the spark line in 
. the spectroscope. (5) When the arc was surrounded by an 
atmosphere of coal gas, thus bringing out the spark lines, 
the voltage curve showed the extra E M.F. at break. This 
gives the probable explanation of the effect of an atmo- 
sphere of hydrogen as noted by various observers—viz., 
the break is quickened—hence high extra E M.F. is intro- 
duced—hence spark lines. (4) The introduction of spark 
lines by use of small currents, discovered by Hartmann, 
is given an interpretation different from his, but in 
accordance with his results, with the above results, and 
with the modern electron theory of the arc and spark 
discharge. 

New Storage Battery Cell. —The Dayton Manu- 
facturing Company of Ohio, which has for several years 
been manufacturing storage batteries for use in train 
lighting, has devised а new stationary cell, а description 
of which appears in the Electrical Келеш of New York. 
The elements lie horizontally and are placed in a round 
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glass jar. The grids are cast from lead containing a con- 
siderable percentage of antimony, which strengthens the 
grid and avoids warping or buckling, After the grids 
are pasted and the plates hardened by a special process, 
they are assembled into elements, the individual plates 
being connected together by means of hard lead bolts 
about jin. in diameter. А ‘in. square steel rod is cast in 
the centre of these lead bolts, giving them great rigidity. 
The bolts are made fast by lead nuts, which serve the 
double purpose of spacing the plates and holding them 
securely in place. Between the plates are placed two 
sheets of porous separating material, these sheets extending 
about iin. beyond the edges of the plates. After the 
elements are assembled, the edges of the plates and the nuts 
are electrically welded, so as to ensure perfect connections. 
The horizontal position of the plates makes it practically 
impossible for the active material to fall from the plates 
or to be forced out due to the action of the gases which 
are formed while the cells are being charged. The porous 
separators absorb about seven-eighths of the electrolyte 
required for a normal discharge, ко that in case a jar should 
break, the flow of current will not be interrupted. 


Australian Trade Marks.—Attention is directed by 
Messrs. Edward Evans and Со., of 27, Chancery-lane, to 
the fact that the new Australian Federal Trade Marks Act 
is shortly to be promulgated. The measure hag been passed 
by the Legislature, and will be brought into operation 
immediately after the necessary formalities have been com- 
plied with. Under the Act, existing State trade matk 
registrations may be extended or converted into Common- 
wealth registrations, and thereupon the State registrations 
will cease. All State registrations will lapse 14 years from 
the commencement of the new Federal Act, or when any 
renewal fee would become payable thereon. The essential 
features of trade marks registerable under the new Act are 
substantially the same as those prescribed under the English 
Act—namely (a) a name of a person printed, impressed, or 
woven in some particular and distinctive manner; (b) а 
written signature or copy of a written signature of the 
person applying for registration thereof, or his predecessor 
in business, as a trade mark ; (c) a distinctive device, mark, 
brand, heading, label, or ticket; (d) an invented word or 
invented words; or (е) & word or words having no reference 
to the character or quality of the goods and not being a 
geographical name used or likely to be understood in a 
geographical sense. It has, however, to be noted that any 
word or words, letter, figure, or combination of letters or 
figures, which do not necessarily involve any of the essential 
features above referred to, may be registered as a trade 
mark under the new Act if such have been used before 
Jan. 1, 1901. | 

Lava for Electrical Purposes.—The growing use 
of talc for electrical purposes is the subject of a booklet 
just issued by the American Lava Company, in which is 
described the process of converting the mineral talo 
(H.MG,SI,0,,) into what is generally known аз lava. 
The tale is machined in its natural chalky condition, and 
then baked under & temperature of about 2,000deg. F. to 
а condition of extreme hardness. The material so produced 
is unaffected by any heat short of this temperature, and is 
thus available for use in the construction of arc lampe, 
rheostats, electric heating apparatus, etc. It is absolutely 
free from metal oxides or other impurities which would 
impair its insulating value. Changes in atmospheric 
moisture do not cause it to either swell or shrink, and 
as its coefficient of expansion with temperature is negli- 
gible, it is of special value for instruments  requir- 
ing a fixed relation of their parts under all con- 
ditions. Arc lamp carbon guide bushings are made in 
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thousands according to limit gauges, allowing from but 


1j to less than one-half of 1 per cent. total variation in 
dimensions. For & kilned product, lava offers unusual 
advantages in regard to uniformity. Several tests with 
transformers of large capacity and carefully calibrated 
electrostatic voltmeters have proved its high dielectric 
strength, which is calculated at from 75 to 250 volts per 
thousandth of an inch thickness, depending, as in the case 
of all insulators, upon the absolute thickness of the sample 
tested. Compared with mica, it lends itself to a large 
variety of shapes in which the former cannot be employed. 
Latterly the cost of lava has been greatly reduced, with 
the result that it now competes with most of the commoner 
insulating materials. 

Electricity in Textile Mills.—In а paper presented 
to the New England Cotton Manufacturers’ Association, 
Mr. Chas. Robbins extols the advantages of electrical 
power for spinning and weaving. It is evident, the author 
remarks, that an engino or turbine for operating an electric 
generator will furnish а more uniform and steadier speed 
than the regular mill engines, and if tbis uniform speed is 
available at the spinning frames and looms, an increased 
production with a more uniform quality of work must 
result. The author's experience is that electrically-driven 
mills accomplish this, He further points out that the ideal 
power plant is one that is so laid out that each unit is 
working at its maximum efficiency at all times, requires a 
minimum amount of attendance, occupies the least possible 
space, and at the same time of such a design that it may 
readily be extended, and when so enlarged have any or all 
generating units supplying power to any and all points, 
irrespective of location of power, demand, or distance. 
The author states that these conditions are best met by 
electricity. The alternating-current motor has the widest 
use in textile mills for the reason that its design is so 
simple. There are no moving electrical contacts, and as a 
consequence the only attention required is to keep the 
motor clean and to properly fill the self-oiling bearings. 
One of its characteristic features is its automatic regulation; 
requiring power only in proportion to its output and being 
capable of sustaining, should occasion demand, large over- 
loads without injury. Owing to the inherent design of 
this type of motor the uniform rotative speed of the prime 
mover is available, just as though it were directly geared, 
and thus a gain in production results from а steady and 
even speed. The author concludes by eulogising the quali- 
ties of the Nernst lamp for illuminating cotton factories. 

The Junior Institution of Engineers.—The annual 
general meeting of this institution was held recently at the 
Westminster Palace Hotel, when the council’s report, 
balance-sheet, eto., were presented. Good progress was 
recorded, the membership having risen to nearly 800, and 
the assets to close on £1,000. Special reference was made 
to the numerous visits to works which had been made, to 
the value of the papers read and discussions at the meet- 
ings, the conversazione, anniversary dinner, summer meet- 
ing in Germany, and other features of activity. Mr. Samuel 
Cutler, jun., M.I.Mech.E , was re-elected chairman. During 
the evening two of the past chairmen, Mr. W. J. Tennant 
aud Mr. Percival Marshall, gave ап extremely interosting 
account, illustrated by lantern slides, of their visit to the 
United States and the St. Louis Exhibition. Another visit 
occurred on the following Saturday afternoon, when through 
the kindness of Dr. R. T. Glazebrook, F. R S, vice-president, 
an inspection was made of the National Physical Laboratory 
at Bushy House, Teddington, of which he is the director. 
For upwards of two hours the members, under his guidance 
with that of the staff, were kept intensely interested 
examining and listening to the explanations of the uses 
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and modes of manipulation of the many beautiful instru- 
ments and appliances to be seen throughout the various 
departments of the laboratory, including thermometic, elec- 
trical, photometric, metallographic, metrologic, photographic, 
optical, chemical, and engineering (wind pressure testing, 
alternative stress testing, insulating material testing, 
temperature distribution in field coils, eto.). Mr. S. Cutler, 


jun., in moving a vote of thanks to the director and his 


staff at the conclusion of the visit, alluded to the great 
practical utility of the work carried on in the laboratory, 
which afforded an excellent illustration of the application 
of acience to the solution of the everyday problems which 
confronted the engineer, chemist, and other commercial 


men in their work. 


Area of Supply.— The Chancery Division was sigikid 
last week in deciding whether the Metropolitan Electrio 
Supply Company were empowered to supply energy within 
the urban district of Willesden. From the report of the 
case given in another column, it will be tolerably obvious 
that Mr, Justice Farwell’s decision in finding that the com- ` 
pany possesses no such power was inevitable. The proceed- 
ings were nominally instituted at the instance of the Crown, 
the actuating authority being the Willesden District Council, 


which holds an order for supplying energy within the dis- 


trict. Under sundry orders the company is vestéd with 
di to supply energy in apecified areas within the 

etropolis, but lack of space in such crowded districts 
compelled them to seek authority for establishing a gene- 
rating station at Willesden. The confirmatory Act 
sanctioning this step conferred no extraneous powers 
for supplying energy, and any such external supply was 
expressly vetoed by Section 5 of a special Act passed 
in 1889, as well as in the company’s provisinnal order. 
For the purpose of the generating station the company 
acquired а plot of land at Willesden from the London and 
North-Western Railway, to whom it has been supplying 
large quantities of power. The Council were thus threatened 
with the loss of one of the largest consumers within their 
district. Counsel on behalf of the company argued that 
the Electric Lighting Act of 1899, to which the Board of 
Trade's model provisional order was appended as a schedule, 
did not contemplate London in the prohibition against 
supplying energy outside the specified area, and that under 
its articles of association the company had general powers 
of supply. The judge, however, had no hesitation in desid- 
ing that there was no authority for such a wide interpreta- 
tion of the company’s powers, which he held were restricted 
to the areas specified in the company’s orders. The general 
question of the advisability of granting undertakers exten- 
sive areas of supply on economic grounds is, of course, 
outside the subject at issue in these proceedings, and Mr. 
Justice Farweli’s view seems to be the only logical one, 
otherwise the act of the company might create an 
embarrassing precedent 

Fire Precautions on Underground Railways.— 
The necessity of protecting underground electric railways 
against fire has been engaging the attention of the Board 
of Trade and the London County Council. In approving 
such schemes the Board of Trade will include a direction 
that efficient hydrants, hose, and fire-prevention appliances 
shall be provided; and the Board have suggested to the 
Council that the chief officer of the latter's fire brigade 
shall certify as to the sufficiency of the apparatus. The 
Council intimated its willingness to undertake this function 
if certain minimum requirements and recommendations 
were laid down, and on the Council's suggestion the Board 
have adopted the following: (a) A hydrant of the fire 
brigade pattern to be fitted at each end of each platform, 
and such hydrant to be provided wich sufficient hose and 
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lin. nozzle to reach the whole length of the platform and 
of the longest train in use on that particular line ; at least 
six buckets of water and six of sand to be available on 
each of the several platforms ; an éxtincteur to be supplied 
to each carriage and to each lift. (5) It is recommended 
that provision should be made for some experienced person 
responsible to the owners of the railways to periodically 
inspect and report to the owners on the fire appliances and 
test the extincteurs, and the owners to be responsible for 
the good order of all such appliances and for seeing that 
the railway staff is stationed and drilled ; all waste and 
dirt to be removed at least daily.” The recommendations 
further point out that unless overcrowding in the carriages 
and lifts is prevented and the gangways of the former 
kept clear, the extincteurs will probably prove to be useless, 
and that in the event of fire obtaining any hold in а tube 
railway the municipal fire brigade would be practically 
of no avail, so that the railway authorities must rely upon 
their own resources. The prudence of these measures is 
‘obvious, beyond which they will serve to reassure any 
timorous passengers who, remembering the Paris disaster, 
still view tube travelling with some apprehension. 


Starting Box for Motors.—A patent has recently 


been obtained in the United States by Mr. J. F. Tracey for a 
starting box for motors, a description of which, with the 
accompanying diagram, is given in the Electrical Review of 
New York. The object of the invention is to provide for 
the automatic movement of the spring contact away from 


the plane of the stationary contact plates or prints simul- 
taneous with the reverse movement of the switch arm. The 
form of starting box consists of a series of contact surfaces 
formed as a part of and integral with jaws, which pass 
around a non-conducting tubular support. Within this 
tubular support is packed a finely-divided conducting 
material, such as cast iron. The jaws of the contact 
surfaces are secured in position by means of pins, passing 
through the wall of the non-conducting tube and through 
the conducting filling within the same, so that these 
pins form not only a support for the conducting 
surfaces, but also electrical connections between the 
contact surfaces and the finely - divided conducting 
material of the core. These contact surfaces may be 
spaced any suitable distance apart according to the amount 
of resistance desired between adjacent surfaces. The tube 
carrying the contacting surfaces is secured to a base in any 
suitable manner, preferably by brackets having semicircular 
portions embracing the tubes near their ends. The movable 
contact, made in the form of a spring, is secured to a head, 
movably mounted on a bar, which is pivotally connected by 
an arm to one of the brackets. On the free end of the bar 
is secured the armature of an electromagnet which is 
designed to be included in the circuit of the field of the 
motor. When the magnet is excited, the bar will be held 
in such relation to the contact surfaces that a movement of 
the sliding head will cause the contact spring to move 
along and in electrical contact with the surfaces. As soon 
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as the current in the field is reduced or cut off, the magnet 
becomes de-energised so that the bar is free to be shifted 
either by its own weight if the starting box is arranged in 
a vertical position, or by a spring if the starting box is 
arranged horizontally. By this movement of the bar the 
latter will assume such an iuclined position that the head 
will slide freely to the lower end of the arm to normal 
position. 

Improved Trolley Retriever.—Tho Street Railway 
Journal describes a new form of trolley retriever brought 
out by Mr. C. J. Earll, of New York. This device, as 
distinct from a trolley catcher, not only checks the upward 
movement of the trolley when it jumps the wire, but also 
pulls it down far enough to safely clear the overhead 
structure. The Earll apparatus was placed on the market 
nearly three years ago, but the new design embodies several 
improvements. It is both compact and light, and has a 
very large rope space. The heavy retriever spring and the 
light spring which takes up the trolley rope slack are wholly 
inside the drum. The enclosing case is made up of a 
malleable iron back and a drawn-steel shell which fits 
into a recess in the back, where it is held by the 
central shaft on which the sheave rotates, being secured 
by a thumb-nut at the rear, as shown in the accompanying 
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sectional illustration. This thumb-nut is the only screw 
used in the device. When this nut, is taken off, the shaft 
may be withdrawn and the steel case removed from the 
back, thus giving access to every part. The drum has a 
bearing on the shaft 34in. long, the diameter of the case is 
7Zin., and the weight of the retriever 14lb. All of the 
parts are made of steel except the drum and back, which 
are of malleable iron. Some diversity of opinion exists as 
to whether, in resetting the retriever after the pole has 
jumped the wire, the retriever should be set before replacing 
the trolley on the wire, whether it should always be set to 
the sama extent, or whether the trolley should be replaced 
and the car started before setting the retriever. One of 
the features of Mr. Earll'a device is that by merely remov- 
ing certain parts and substituting others which are inter- 
changeable with them, the retriever can be reset by any of 
these methods. Where the first is used, it is not necessary 
to touch any part of the retriever to accomplish the setting, 
but merely to take hold of the rope. Where the second or 
third method is employed, the set lever has to be depressed 
before pulling out the rope. In all three methods of setting, 
the trolley pole may be pulled down close to the roof of 
the car before beginning to set, thus enabling the tramway 
employé to use the up-pull of the trolley pole to assist in 
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setting withoat danger of carrying the pole high enough to 
strike the span wires should the car be in motion. 


French Municipal Plant.—The electrical plant 
lately installed for the municipality of Lyons is one of the 
largest of its type in Europe, the ultimate capacity being 
22,000 h.p. Water power is obtained from a neighbouring 
canal, the available head varying from 3öft. to 40ft., though 
during extremely high water it drops to 26ft., owing to the 
rise of water in the tail-race. The canal is 11 6 miles long, 
10 miles of which is the head-water canal and 1:6 miles the 
tail- race. The present equipment consists of eight turbines 
of 1,250 h. p. each, three of 250 h. p., and two of 1,500 b. p. 
each. Six additional turbines of 1500 h.p. each are in 
process of erection. The power-house is 525. long 
and 50ft. wide, inside dimensions. The canal is led back 
of the power-house, each turbine being provided with a 
special tube leading to the turbine chamber, the entering 
water being controlled by a cylindrical hooded valve 9 9ft. 
in diameter, which is controlled from the interior of the 
plant. The portion of the canal at the power-house is built 
of solid concrete and masonry. The upper part of the 
building is of brick and the roof is of steel construction 
with a monitor running the entire length of the building, 
thus providing ample light and ventilation. The turbines 
are of the vertical type, and are located on the lowest floor 
level, the revolving part of the generator being directly 
connected to the vertical extension of the turbine shaft on 
the level of the power-house floor. The regulators, bear- 
ings, and the oil-pumps are located on an intermediate 
stage between the turbines and the generators. Each 


turbine is placed in a separate enclosed chamber, and is 


readily accessible. The chambers of the 1,250-h.p. turbines 
are of cast iron. The turbine revolving part is conical in 
shape, and revolves at а speed of 1,200 revolutions per 
minute. Each turbine has three divisions, the highest of 
which is used at times of very high water, this being kept 
closed by the regulating mechanism at other times. The 
operation of the divisions is controlled by collars which fit 
around the circumference of the turbine body,.and are 
movable in a vertical plane by means of rods. The two 
lower collars are balanced so that the upward movement of 
one causes the downward movement of the other, and thus 
the regulating mechanism is relieved of the weight of tho 
shaft and collars. The 250-h.p. turbines are used 
for driving the exciters. The latest 1,500-b.p. power 
turbines are of the double-turbine type, which is 
capable of developing a higher efficiency under the 
conditions prevailing at this plant, as it has been 
discovered that the variation in the available head and the 
frequency of such variation is considerably greater than 
had at first been expected. The dynamos are three-phase 
machines, running at 120 revolutions per minute and 
furnishing current at 3,500 volts. The three machines for 
furnishing the exciting current are located between the 
alternators in front of the generator switchboard. These 
machines are each direct connected to the vertical shaft of 
а 250-h.p. turbine, and revolve at a speed of 250 revolu- 
tions per minute. The generator switchboard contains 
19 panels, the three centre ones carryiog the measuring 
instruments for the generators and exciters and the eight 
panels on either side being for the generators. The switch- 
board, which is located in a raised gallery, has а steel frame 
with white marble panels. The switching room is located 
in an extension of the building in the rear of the board. 
On a horizontal table in front of the switchboard are the 
rheostat hand-wheels for controlling the exciter current. 
In the rear of the building is located the feeder switch- 
board. The entire power-house is lighted by arc lamps. 
Tye turbines were built by Escher and Co., of Zürich, and 


the dynamos and other electrical machinery by Brown, 
Boveri, and Co. The turbines, dynamos, motors, and dis- 
tribution system cost £400,000, and the entire undertaking, 
including the necessary land and right-of-way, entailed the 
expenditure of £880,000, the outlay being increased through 
difficulties with the water supply. The plant is the subject 
of a descriptive article in the Electrical World of New York. 

Singing Aro.— The Electrical World of New York 
contains an abstract of an account of an experimental 
investigation made to examine the theory of Duddell, 
according to which the fundamental condition to be fulfilled 
in а singing arc is that dv/di is smaller than zero, where dv 
is the change of the voltage and di the change of the 
current in the arc. This condition is fulfilled only with 
homogeneous carbon, so that if the theory is correct, only an 
arc between homogeneous carbons could be made to sing. 
The author has, however, made experiments in which he 
produced the singing arc with iron electrodes and with 
mercury electrodes. In the latter case the above differential 
quotient was presumably positive. His arrangement for 
the mercury arc is as follows: Since during each oscillation 
the arc is extinguished, it must be artificially lighted again. 
For this purpose he makes the cathode of the tested arc at 
the same time the cathode of a small artificial aro. In the 
accompanying diagram E is a storage battery, A the 
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common cathode, B the anode of the main arc, R, its 
regulating resistance, C the anode of the auxiliary arc, 
R, its regulating resistance, U a two-pole switch, L a 
self. induction, and K the capacity of the condenser circuit. 
In the circuit of the auxiliary arc a reactance coil is 
inserted in order to keep the current constant. In the 
large arc, A B (7in. long), the current was two amperes, the 
voltage 30; in the small arc, A С, the current was one. 
ampere. Thus Daddell’s conclusion bas been shown not 
to agree with the facts. It had been developed mathe- 
matically under the supposition that the current is 
sinusoidal, or what is really the same, that the energy 
of the oscillations is supplied exclusively from the con- 
denser circuit. But it has been shown that the current 
wave in the condenser circuit is far from being sinu- 
soidal. The author gives the following theory of the 
singing arc: If the arc is first burning quietly and self- 
inductance and condenser are then connected in shunt, 
the electricity will flow in large quantity to the capacity. 
If the main current is not strong enough to simul- 
taneously supply the arc and to charge the condenser, 
the voltage at the arc will decrease. When it becomes 
smaller than the sum of the cathode drop and anode 
drop, the current will be extinguished. Then only the 
single circuit containing the condenser and the battery 
is left, and the condenser is charged. Now, the voltage 
at the arc will also increase again, and if the cathode is 
still hot enough the arc will be started again. The 
condenser will then be discharged, and so on. The high 
temperature of the cathode is of great importance, 
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such men as Mr. R. A. Hadfield, M. I. C. E, the Old Country 


HAD EIELDS EAST HEGLA BORED SHEREIELD, has shown where improvements could be effected, with the 
result that much has already been accomplished towards 
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Since electric traction on tramways came into vogue in our recent lag into a decided lead so far as 
work and its durability are concerned. The 


this country, many reputations have been won by home 
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FIG, 1.—Details of Hadfield's Combined Automatic and Moveable Point. 
name of Hadfield has become prominent in the tramway 
world, chiefly on account of its association with special track 


firms for sound work, but few have improved upon Con- 
work. At no time during the development of tramways were 


tinental methods in any direction to the extent that Mesers. 
Hadfield’s Steelfoundry Company, Limited, have done. 
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Fig. 2. —ÉLay-out at Clock Tower Junction, Leicester. 
engineers moreinterested in theconetructionand maintenance 


of tracks than to-day. сае ru. of the horse car and the 
| 


It seems but a short time since American practice was 
introduction of the electrically-driven car have rendered a 


accepted in this country as & standard. Th however, 
to the scientific knowledge and commercial ability of, a few 
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reconsideration of the methods of tramway track construc- 
tion absolutely necessary. In the past, short points of 
ordinary cast steel were found to be adequate for their 
purpose, but-it has been conclusively shown that under 
electric traction the wear and tear on the permanent way 
is much more severe than it was in the case of either horse 
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or steam cars; more particularly has this been shown in 
regard to the points, crossings, and special junction work. 


The higher speeds at which the сагв run, the increased | 


weight of the cars, and the heavier loads carried by them, 
bave undoubtedly an important bearing upon the reduced 
life of the permanent way. Bearing in mind the altered 
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conditions, it is satisfactory to know that a firm of British 
manufacturers have risen to the occasion, and are in position 
to supply a material which for resistance to wear and tear is 
inferior to none on themarket to-day. Werefertothe Hadfield 
Company's patent Era manganese steel, which combines 
great hardness and toughness with high tensile strength, the 
twofirst-mentioned qualities being so pronounced that the best 


FIG. 3. —Junction for the London County Council Tramways. 
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tool steel cannot machine it. At the same time the material 


is not brittle in any sense of the word, but, on the contrary, 


can be bent cold without showing any sign of fracture. It 
is not, therefore, surprising that engineers responsible for 
the maintenance of tramway tracks should have recognised 
in “Era” manganese steel a material for points and crossings 
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which is calculated to give the maximam of wear at a low 
ultimate cost. | | 
In addition to making points and crossings of this 
steel, the firm have also supplied large numbers of Era 
manganese steel rails for use on sharp curves. Amongst 
the users of this type of curved rail are the Liverpool, 
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Fic. 4,—Hadfield’s Motor Emery Grinding Machine. 


Bradford, Bournemouth, and Sheffield Corporations; in fact, · 
whole junctions, including not only points and crossings 
but also straight and curved rails of this steel, are ia exten- . 
sive use on tramways throughout the country. They also 
manufacture toughened cast-steel points and crossings 
either with or without Era“ inserts, the former, to meet 
modern requirements, being supplied of any length up to 
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15ft. It is noteworthy that the company have made the 
longest tramway casting in Great Britain. 

Their improved patent combined automatic snd movable 
point (of which details are shown in Fig. 1 herewith) has 
found considerable favour. Referring to the illustration, it 
will be seen that this point is so designed that it can be con- 


 verted from an automatic pulling or pushing point into a 
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unduly prolonged, is no longer continued, since electric 
traction has rendered absolute accuracy essential to success, 
and this can only be obtained by the exercise of the 
greatest care, in which the time factor, of course, plays 
an important part. We believe Messrs.. Hadfield’s were 
the first firm in this country to meet the new conditions. 
They constructed a setting-out floor, and adjoining it is a 
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Fic, 5.— Hadfield’s Steel-Tyred Car Wheels, showing wear after 21 years’ service and a total mileage of 79,680, 


movable one, or vice versd. The necessary alteration can be 
earried out by ап ordinary platelayer in а few minutes 
without interfering with the permanent way or delaying 
the traffic. The whole of the mechanism is contained in a 
box at the side of the point, and is kept as near the top as 
possible, во as to be free from accumulations of dirt, ete. 
Under their patent the firm also supply either the frog or 
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FIG. 6. - Interior View of Power House, Hadfield’s East Hecla Works. 
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lay-out yard six acres in extent, equipped with modern 
electrically-driven machine tools for bending, sawing, and 
drilling rails. Here we saw a great variety of special 
work for railways, tramways, and docks in progress. 
The company undertake full responsibility in connection 
with all special work entrusted to them for construction. 
To facilitate the easy running of cars they have adopted, 
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leg type of crossing, with or without inserts, as well as the 
cast-iron bound type with “ Era ” manganese steel inserts. 
A recent visit to Messrs. Hadfield’s East Hecla Works, 
Sheffield, enabled us to fully appreciate the splendid facili- 
ties with which the company have provided themselves in 
this department. The old method of constructing special 
work on site, with its consequent serious inconvenience 
to the general publie, through the street excavations being 


as the result of considerable experience and research, 
“standard spiral” ог “ easement curves, which are intro- 
duced wherever possible. 

Of the vast amount of special track work recently 
carried out by the firm, that in connection with the 
Leicester Corporation tramways deserves particular mention, 
since it included the now famous clock tower junction, which 


| Claims the distinction of being the largest lay-out in the 
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country. The total weight was over 100 tons, and it was that the second contract was divided, half going to America 
laid by the Corporation’s own staff in 10 days —a fact which | and half to Sheffield, and although the English firm had to 
speaks well for the accuracy of the parts. From the illus- | instal a number of large machines to cope with the work, it 
tration (Fig. 2) it will be seen that this lay-out comprises | is satisfactory to note that their contract was completed a 
no less than 10 running tracks. fortnight within the specified time. Since then they have 
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300-kw. Generating Set, Hadfleld's East Hecla Works. 


As specialista in the construction of the complicated | obtained and successfully executed two further orders 
lay- outs ineidental to electric conduit tramways, Messrs. for the same authority. The accompanying iilustration 
field's have also had considerable experience. Their | (Fig. 3) shows a junction, included in one of their orders, 
firat.contract in this particular line was for the Bournemouth | erected at the works before being dispatched. i 
tion tramways, the points and crossings for both | There is no need to enumerate the tramways in connec- 

ey and conduit lines being made of Era manganese | tion with which this enterprising firm have constructed 


FIG. &.—Cable Derrick, Hadfield's East Hecla Work. 


steel. When the first special work contract for the new | special work. Suffice it to say the list would be lengthy, 
lines of the London County Council was issued, no firm in | and include most of the important undertakings throughout 
this country would undertake to complete in the time | the country. At the time of our visit the lay-out floor was 

ified, wherefore the order was sent to America. On | covered with work for Johannesburg, Erith, Exeter, and 
the next occasion Messrs. Hadfield’s, who had prepared | Chesterfield, among other places more or less remote from 
Ameanwhile, entered into the competition with the result | each other. 
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While on the subject of special track work, brief refer- 
ence may be made to an interesting grinding machine 
designed and manufactured by Messrs. Hadfield’s. This 
machine (Fig. 4) enables the groove and tread of tramway 
track work to be ground after having been fixed in position 
without interfering with the running of the cars. It is 
especially useful where Era manganese steel has been 
used, as this material cannot be machined in the ordinary 
way. The grinder is furnished with a petrol motor of 
51 b. h. p., with water-cooled head, the water being circu- 
lated by means of a small pump attached to one end of 
the motor shaft. The motor is fitted with electric 
ignition. The emery wheel is connected with the motor 
by means of a flexible shaft and universal joint. It is 
claimed that this machine has an advantage over the 
electrically-driven type of grinder, in that it does not 
* any outside source of power to work it. 

essrs. eld’s have also specialised the design and 
manufacture of steel-tyred wheels for electric street cars. 

Fig. 5 illustrates a set of wheels which have been used 
in regular service for 24 years in Sheffield, where, owing to 
the hilly nature of the district and numerous short curves, 
the working conditions are exceptionally severe. The 
total mileage covered by the wheels shown on the left 
in the illustration was 79,680, and we understand 
this type of wheel has been found to be much more 
economical in working than the ordinary chilled wheel. 
With regard to the construction of these wheels, it may 
be said that they are formed by a centre made of best 
toughened cast steel, on which is fitted a rolled tyre of a 
specially hard and tough grade of steel, which, being 
homogeneous in its composition, ensures regular wear. As 
& consequence, they preserve their circularity, and will run 
smooth till the last, not, therefore, requiring to be trued. 
Large numbers of these wheels are being turned out to 
meet a growing demand. In another department we 
noticed a number of castings for electrical machinery, 
including magnet rings 16ft. in diameter, and weighing 20 
tons each, besides numerous smaller sizes. The East Hecla 
establishment is exceptionally fitted for this class of work, 
possessing as it does what is claimed to be the largest 
foundry in the world. This foundry is a sight worth 
seeing. It is of huge dimensions, being served throughout 
by electrically-driven cranes of various types and powers. 

In the foregoing we have touched upon such only of 
Messrs. Hadfield’s specialities as concern our readers—a 
comparatively small part of the whole, in fact. Naturally 
the supply of power is no small item in a works of this 
description. All the machine tools are electrically driven. 
The power is taken from a central station which is equipped 
with five generating sets—three of 160 kw. output and 
two of 500 kw. output each. Fig. 6 is a general view of 
the plant. These generators produce continuous current 
at 230 volts, and the current is used at this pressure for 
both power and lighting. The switchboard is divided into 
five panels, with the necessary main switches, regulating 
resistances, main ammeter, and voltmeter for each 
generator, all being arranged for parallel running. The 
main distribution leads are taken from the ’bus bars, and 
for each main lead a circuit breaker is provided, together 
with an ammeter, so that each distributor can be cut out from 
the switchboard, and the amount of current passing through 
the individnal distributors observed. The three 160-kw. 
резаи are rope-driven by cross-compound Corliss engines 

aving cylinders 17in. and 28in. diameter by 3ft. stroke, 
running at 90 revolutions per minute. The rope flywheels 
are 15ft. diameter, and drive the generators at 400 revolu- 
tions per minute. The two 300-kw. sets, on the other 
hand, are direct driven by cross-compound engines having 
cylinders 20in. and 36in. diameter and 36in. stroke, running 
at 100 revolutions per minute, the armature being carried 
on the crankshaft between the cylinders. One of these 
sete is shown in position in Fig. 7. The last of the accom- 

nying illustrations (Fig. 8) shows one of the cable 

erricks outside the generating station, and will give an 

idea of the extensive system of cables used throughout 
the works. 

In conclusion, we have to thank Messrs. Hadfield's for 
the assistance they have given us preparing the above 
article. 


NOTES ON MOTOR-STARTING SWITCHES. 
[CONTRIBUTED.] 
(Continued from page 625.) 


The solenoidal switches are the most interesting to study, 
and the various combinations which can be devised with 
this type are endless, and so adapt this pattern of starting 
switch for any purpose. In the description which has been 
given of the general type of solenoidal starter, it would be 
noted that all the parts are open, and are therefore liable 
to be tampered with ; the apparatus is one of great utility, 
but it is intricate, and requires a certain amount of atten- 
tion. The same makers have another pattern, which is 
shown in Fig. 7, and which they term а “ full-proof starter. 
This switch, if well made, fulfils all the requirements of a 
good starter, and is suitable for avy circuit, as the whole of 
the switch, with the exception of one handle and a push 
button, are enclosed in an iron case. The advantages 
claimed for this switch may be summarised as follows: 
(1) The operator starts the motor by one movement of the 
handle; at the same time only a slow motion of the 
contact lever is possible, its speed being regulated by a 
dashpot, which is not under the control of the operator. 
(2) The main switch is interlocked electrically with the 
rheostat arm, and cannot be closed until all the resistance 
is cut out of circuit. (5) А maximum and minimum circuit 
breaker of simple construction are contained in the switch, 
one of which comes into operation either with an overload 
or with an interruption of the current. The circuit breaker 
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having been opened from either an overload or interrup- 
tion, it cannot be closed again until all the resistance is 
reinserted. (4) The circuit is invariably broken by the 
circuit breaker, and never under any circumstance by the 
contact lever; hence there is no sparking at the contacts, 
with consequent sparking. (5) The circuit breaker is fitted 
with carbon points, and for large sizes magnetic blow-outs 
are also included, so that an arc cannot be maintained. 
(6) The motor can be stopped at any time, either before or 
after it has attained its normal speed, by simply pressing a 
push button or by reversing the starting handle, and in 
either case the circuit is still broken at the circuit breaker. 
If to these conditions it is seen that the resistance is of the 
proper section and well mounted so as to eliminate any 
fear of undue temperature rise or danger of sagging, it will 
be seen that the switch answers all requirements, while at 
the same time it is an instrument which is little likely to 
get out of order, and can be operated by any fairly 
intelligent man. Being well enclosed, it can also be 
erected in more or less exposed positions. ‘ 

Thé description of the construction of this switch willl 
show how the various conditions are attained. The main 
switch or circuit breaker, which is mounted on the upper 
right-hand side of the slate, is controlled by a powerful 
solenoid, and is also fitted with heavy carbon contacts for 
making and breaking the circuit, and with laminated 
phosphor-bronze brushes for carrying the current con- 
tinuously. On the left-hand side of the slate is an ordinary 
motor-starting switch, having ita contact lever arranged so 
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as to fall by the action of gravity, and cut the resistance 
out of the motor circuit, unless held in the position of all 
resistance in by the small detent in the upper portion of 
the slate. A second lever attached to the operating handle 
is used to lift up the contact lever to its highest position, 
when it engages with the detent mentioned. On the side 
of the rheostat contact lever is mounted a short-circuited 
piece, which bridges two contacte when the contact lever is 
in its highest position. A similar bridging piece is mounted 
on the tail of the operating lever, this being used to bridge 
another two contacts when the operating handle is in its 
position for starting the motor. It is n that both 
these two sete of contacts should be bridged to complete the 
solenoid circuit of the main switch. hen this solenoid 
circuit is completed the main switch closes, and in closing 
trips the detent which held the contact lever in its highest 
position, thereby allowing the latter to fall and cut out the 
resistance from the motor, circuit, the speed at which the 
contact lever falls being controlled by an adjustable dash- 
pot. When the contact lever leaves the highest position it 
disconnects the two contacts in the main switch solenoid 
circuit, which were previously bridged by the contact strip 
attached to it. The main switch solenoid circuit then 
remains completed through the bridge piece carried on the 
tail of the operating lever, and through the main switch 
itself; consequently, if the current supply fails, or if the 
operating handle is moved back ever so little, the main 
switch opens and cannot be again closed except by bringing 
the operating handle back to its full extent, so as to lift the 
contact lever to the highest position, and then bringing the 
operating handle forward to.the running position. On the 
lower right-hand corner of the slate a small electromagnet 
is mounted, having an adjustable armature, which, when 
lifted by the magnet, opens a carbon-tipped switch which is 
in the solenoid circuit of the main switch, and hence causes 
tbe main switeh to open. The winding of this magnet is 
connected in the main motor circuit, and the armature can 
be adjusted so that it will lift and stop the motor at any 
desired overload. An external resistance, which may take 
the form of lamps, is also included, and are usually 
inserted into the main switch solenoid circuit as soon as 
the main switch is closed, thereby reducing the current 
consumed toa minimum. A small push button is mounted 
on the case, which, when pressed, lifts the armature of the 
overload magnet, and so causes the main switch to open. 
From the above description it is apparent that it is quite 
impossible for the operator to use this switch in an improper 
manner. There is only one handle accessible, which normall 
would be in a horizontal position. To start the motor it 
is necessary to bring the handle to a vertical position, 
where it is held by a spring catch; after this the whole 
operation of starting the motor is performed automatically 
by the starting switch. If the operator, instead of bring- 
ing the handle to 4 full vertical position, moves it only to 
an intermediate position, the main switch will not close; 
or if after bringing the handle to the correct position he 
moves it back, with the apparent intention of preventing 
the contact lever from cutting out the whole of the resist- 
ance, the main switch will immediately open, and the 
whole operation of Дашы ш be commenced de now. 

. It is unnecessary to explain that switches of this type are 
more expensive, if we only consider first cost, than are 
the more ordinary types complete with no-volt release 
and overload preventers commonly met with. The quer- 
tion, however, arises, what is meant by the word expen- 
sive? If account is taken of the life of the switch, and, 
above all, of the motor which the switch is intended not 
only to control, but also to protect, then there is no doubt that 
these higher-priced switches are not so expensive as are the 
lower-priced ones. The user has three things to consider 
in ing up his accounts: the first is the interest on the: 
money laid out on the installation; secondly, the running 
cost of the plant; and, thirdly, the cost of upkeep and 
repairs. It may be urged that he can insure the whole of 
his electrical plant, dynamo, motors, and controllers against 
breakdown, and that the various insurance companies will 
quote no lesser rate because he has adopted the most 
n оош switches that he could find, and that 
as they pa costs of repairs it is unnecessary to protect 
them каш. breakdown by spending more money than is 


‘series wound. 


absolutely essential on the installation. This argument is 
fallacious, for it overlooks the fact that although the insured 
is reimbursed the amount the repairs cost, he is not com- 
pensated for the loss in profite caused by the stoppage of 
the motor consequent on the breakdown. Even assuming 
that he were compensated at the rate of some agreed upon 
sum for each day the motor was stopped, unless this 
amount were large he might still be a loser. Suppose that 
he were manufaoturing in the machine driven by the motor 
goods under penalty, the loss both in money and prestige 
might be very great. The principal object of insurance 
appears to be the periodical inspection of the whole 

lant by independent experts, who white independent 

ave a serious stake in the upkeep of the mavhine, amply 
sufficient to prevent ор си being of a perfunctory 
character. It is still to the benefit of the insured to adopt 
any reasonable suggestion for the better welfare of the 
plant. If only persons considering the question of adopt- 
ing motor installations could be persuaded erally to 
have the scheme prepared and the work carried out under 
expert advice, a better class of starting switch would 
undoubtedly become more general; but the writer is also 
convinced that if contractors would give alternative esti- 
mates—one for the work with the ordinary controlling 
appliances, and a second for the same work with the best 
class of starting switehes—and at the same time distinctly 
and briefly state the advantages accruing from the use of . 
the best type, a general advance would be made. This 
would be to the benefit of the motor manufacturer and to 
the purchaser, while at the same time the contractor would 
participate in the good result, for he would establish a 
reputation for sound and good work, while at the same 
time he would make a decent profit on each transaction, 
for it is а well-known fact that cheap jobs leave but little 


margin to the contractor, while on good contracts a fair 


profit is assured. 

There is every reason to press for improvement in the 
eontroling devices when во many good motors annually 
break down owing to defective starting switches. We have 
seen that Mr. Gibbings, when borough electrical engineer of 
Bradford, was compelled to design an improved starting 
switch, as the number of breakdowns to motors hired out 
by his Corporation, and which were directly due to poor 
Starters, was so very great. In a similar manner, if we 
turn to the reports of the various insurance companies 
undertaking this class of risk, we find they state that the 
number of breakdowns per aunum is equal to one machine 
in nine, and one machine in seven of those insured. It 
must also be borne in mind that these machines insured are 
not old and obsolete machines, but good machínes, as the 
companies do not accept indiscriminately for insurance 
every machine proposed, but that it is first examined by one 
of their inspectors, and his report considered by a trained 
electrical engineer in the office; further, the insured 
machines are also periodically inspected several times a 
year, and every means is taken by the company to see that 
it receives proper attention. The large number of break- 
downs then assumes a serious aspect, especially when it is 
stated that the majority of the breakdowns occur to motors, 
and that the two principal causes are dirt and inadequate 
and defective starting switches. When the number of failures 
in ordinary work is compared to the number of failures in 
connection with motor-driven printing presses, and which 
are fitted with the best types of controllers possible to 
obtain, the case in favour of using a better class of atarting 
switch generally in order to obtain the highest economy is - 
fully proved. 

The starting switches so far dealt with have all been for 
non-reversible motors, but as the general practice is now 
to adopt electrical driving for all classes of hoist work, 
whether for a passenger hoist, a goods lift, or crane 
work, reversible motors are necessary, and the 
starting switches must be designed to give perfect 
control under all conditions. For cranes it is customary 
to instal either three or four motors, depending upon 
the size of the crane. In small cranes there is gene- 
rally a separate crane motor for hoisting, longitudinal 
travel, and cross traverse, while in larger sizes there may 
be a fourth motor for slewing ; these motors are generally 
For lift work the motor is generally shunt 
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wound, and two different systems may be adopted. In 
the first place, the motor may be non-reversible, and the 
hoist worked off crossed and open belts. This system is 
frequently met with in connection with good hoists in 
warehouses, etc, but this system is never met with in 


passenger hoists. Here the motor is controlled from the 


cage, and it is made of the reversible type. The same 


type of motor is also now being more frequently adopted 
hoists, the only difference being that the motor 
If only one 
controlling point situated close to the hoist is required on 
each floor, then the arrangement is very similar to that 
required for the passenger hoist ; but at times several con- 
trolling points are required, and while each of these must 
be independent, it is also requisite that two different 
All 
these different requirements mean different types of starting 


for 
must be controlled from each separate floor. 


motions cannot be given to the cage at the same time. 


switches. 


In the reversible motor the shunt current always flows 
in the same direction, and the different directions of the 
motor are attained by reversing the direction of the 
When the current is 
reversed in direction through the armature, the same pre- 
cautions must be taken as in the case of starting а motor 
from rest. The stoppage of the current must first bring 
the armature to rest s0 tbat no current passes through it 
in the reverse direction until it is so at rest, as the mere 


eurrent through the armature. 


stoppage of the current would not bring it to rest imme- 
diately owing to the mechanical inertia. 
the d rum with some form of strong magnetic brake. 
This should be actuated by the main current if the shunt 
is maintained excited during the operation of reversal, but 
as it is customary to entirely disconnect the motor from the 
supply feeders at this period—that is, to break both shunt 
and armature circuits at each reversal—it is more customary 
to insert the magnetic brake circuit in the shunt circuit. 
As soon as the current commences to flow through the 
shunt the solenoid controlling the magnetic brake is 
energised, and the brake slipper is lifted off the drum, and 
the motor is free to revolve in either direction, while con- 
versely, as soon as the shunt current is broken, the solenoid 
is de-energised, and the brake is applied. This magnetic 
brake, especially in the case of passenger hoists, should be 
effective and reliable, as upon its action depends not only 
the life of the motor, but also the safety of the passengers, 
and the successful working of the hoist. 

In all starting switches for reversible motors which are 
controlled from the cage, a rope pulley is fixed to the 
spindle operating the lever. The pulley and rope are so 
arranged that the rope can only be moved a certain distance 
in either direction. When it is pulled to its full extent in 
one direction the cage will move upwards, when to its full 
extent in the other the cage moves downwards, while the 
intermediate position brings the motor to rest. In revers- 
ing the direction of the cage, the rope must be pulled past 
this intermediate кш, апа the starting switch, actin 
in conjunction with the magnetic brake, must be designe 
so that under every circumstance the motor is stopped as 
the rope is pulled past this point. 


(To be continued.) 


THE MEASUREMENT OF THE POTENTIAL OF THE 
ELECTRODES IN STATIONARY LIQUIDS. THE 
DETERMINATION OF CHANGES OF CONCEN- 
TRATION AT THE CATHODE DURING ELEC- 
TROLYSIS.* 

BY HENRY J. S. SAND, PH. D., M.SC. 

In recent electro-chemical investigations accurate data 
are, as а rule, to be found regarding current density, 
voltage, temperature, and concentration of liquid taken, 
and very often also regarding the potential of one of the 
electrodes, defined as the drop of potential on the boundary 
between it and the electrolyte. The actual concentration 
of the electrolyte in contact with the electrode, is, however, 
very often uncertain, owing to the removal of substance by 


к: Paper read before the Faraday Society, Oct. 25, 1904, 


It is usual to fit 
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electrolysis. Some years ago I was able to demonstrate 
the great importance of this factor in connection with the 
electrolysis of acid solutions of copper sulphate. When 
small current densities were employed in a stationary solu- 
tion, it was ible to show with a fair amount of accuracy 
that evolution of hydrogen only took place after the com- 
plete removal of copper salt from the liquid in contact with 
the electrode. On the other hand, when large current 
densities were employed, this local depletion took place so 
rapidly that even the most vigorous stirring could not prevent 
it. The result obtained in this research could be predicted 
theoretically when the assumption was made that the process 
occurring at the electrode itself was of a reversible nature— 
that is, that on the boundary between electrode and 
electrolyte, chemical equilibrium must be supposed to 
remain continually established. The matter may aleo be 
stated in the following manner corresponding to a form in 
which it has recently been put forward by Nernst as a 
general principle: Differences of chemical potential cannot 
exist for a finite period of time on the boundary of two 
phases—that is between infinitely near points ”—ав this 
would lead to infinitely great forces and reaction velocities. 
According to this assumption the actual velocities of electro- 
chemical reactions, and of all others which occur on the 
boundary of two phases, are infinitely great as soon as 
conditions of equilibrium have been overstepped by a finite 
amount, the observed velocities being simply limited by 
the rate with which diffusion and convection renew the 
material removed by the reaction. As conditions of 
equilibrium in electro-chemical reactions are determined by 
the electrode potential, by which name I propose to indicate 
the drop of E M.F. on the boundary between electrode and 
electrolyte, and the rate of these reactions is proportional 
to the current strength, this may be expressed in the 
following manner: When the electrode potential at which 
а reaction begins has been exceeded by a finite amount, 
the current strength becomes independent of it, being only 
limited by the velocity of convection and diffusion. The 
instance just referred to of the deposition of copper 
conforms to this rule, for it seems very probable that when 
a sufficient drop of potential is maintained on the boundary 
between electrode and electrolyte, the rate of deposition 
of copper only depends on the rate of renewal of the metal 
salt at the electrode. Examples of a similar kind have been 
studied by Brunner—viz., the rate of reduction of iodine to 
hydriodic acid with definite cathode potentials and the rate 
of liberation of hydrogen from weak solutions of acids under 
similar conditions. 

As has already been indicated, Nernst and Brunner are 
plainly of opinion that all cases of electro-chemical action 
may be ultimately considered from the same pojnt of view. 
It is not the object of the present paper to enter very fully 
into a thermodynamical discussion of the principle involved. 
It will euffice to point out that the latter seems sufficiently 
invalidated for a priori application to actual cases owing to 
the impossibility of stating that the atoms chemically 
reacting on the boundary of two phases are in infinite 
proximity. In fact, the results of several recent researches, 
notably those of Haber, stand in opposition to conclusions 
drawn from the principle under discussion. The object of 
all these researches is the investigation of the dependence 
of electro-potential as defined above on current density. 
In Haber’s work the reduction of nitrobenzene is examined, 
but instead of finding the current density to be independent 
of the potential of the cathode, his results point to a 
logarithmic dependence of the latter on the former. In 
fact, he has partially explained his resulte, starting from 
the not improbable assumption that the variations of 
potential are brought about by the absorption in varying 
concentrations of hydrogen, or other reducing material, by 
the electrode. Та the further elaboration of this view hw 
results may all be foretold if we adopt as an empirical fact 
that the velocity of reduction at the electrode, v, depends 
on the concentration of hydrogen, c, in it according to the 
relation 

0 = к СҮ 


in which к and у are constants depending on the conditions 
of the experiments. In contradiction to this, as will be 
understood from what has already been said, Netnst's view 
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would require that once the conditions of equilibrium have 
been overstepped, the above velocity should be infinitely 

eat. As a matter of fact, Haber’s results have been 

oubted by Branner, who believes that changes of con- 
centration in the liquid adjoining the electrode may be 
partly responsible for them. To this Haber and Russ have 
replied, stating reasons for the correctness of the results 
obtained by the former. In view of the fact that the 
investigation of the dependence of electrode potentials on 
current density seems one of the moat important problems 
of contemporary electro-chemical research, its appears very 
desirable to have independent methods for the determina- 
tion of the rate at which changes of concentration occur in 
the layer of electrolyte adjoining the electrode. 

When the diffusion coefficients required for calculating 
these changes of concentration are not known, it would 
seem that the most reliable method for arriving at an 
estimation of their rapidity is afforded by the investigation 


Fie 1, 


of the behaviour of stationary liquids free from convection 
currents. This was the method adopted by me for the 
examination of copper solutions. When чуо began 
to be evolved owing to complete depletion of the copper- 
salt at the electrode, a sudden, very large fall of cathode 
potential took place, which caused a corresponding increase 
of voltage between the two electrodes that could be easily 
observed. This method is only applicable where very sharp 
breaks of potential occur, and the anode is not polarisable 
in the liquid employed. Another method has since been 
descri by Cottrell. In it a constant E. M. F. is main- 
tained between the electrodes ; the current, however, must 
remain so minute, or the resistance of the electrolyte be so 
small, that practically no E. M. F. is required to overcome it 
according to Ohm’s law. 

It is the object of the present paper to describe а method 
which will allow the electrode potential in stationary liquids 
of the most varying kind to be measured, when very much 
larger currente are employed than those which can be made 


use of according to Cottrell's method, and at the same time 
to indicate the nature and the scope of the conclusions that 
can be drawn from the results obtained. 


DESCRIPTION OF APPARATUS AND ELECTRICAL ARRANGE- 
MENTS. 

It was necessary that the apparatus should fulfil the 
following conditions : (1) The electrode under examination 
must be placed horizontally either at the top or at the 
bottom of the apparatus. It should be readily interchange- 
able and accessible to observation during an experiment, 
and allow the current to have uniform density. (2) The 
electrode not under examination should be as non-polarisable 
as possible, and no gases must be evolved which might stir 
the liquid. (5) The difference of potential between the 
electrode and the layer of electrolyte in contact with it 
must be capable of continuous measurement during the 


‘course of an experiment. (4) It was found desirable to 


have the apparatus arranged so that several suocessive 
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* 
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determinations could be carried out without taking it to 
pieces. 

Figs. 1 and 2 serve to illustrate the apparatus that was 
designed to meet these requirements. For the sake of 
brevity we shall call the electrode under observation the 
cathode, the other electrode through which the working 
current enters or leaves the liquid the anode, although there 
is no reason why our cathode should not be used as anode 
aud vice versd. Making use of these abbreviations, Fig. 1 
shows the apparatus with the cathode at the top, that is 
for liquids that become specifically lighter during elec- 
trolysis. In Fig. 2 the cathode is at the bottom, as used 
for liquids that become specifically heavier during elec- 
trolysis. The positions of the anode are indicated in both 
figures by A. The current passes up the wide tube, B, 
and then enters the long straight tube, C, of about 1om. 
bore. The cathode is approached through a hole, D, in the 
glass plate, D (as shown in Fig. 1). The E.M.F. between 
the cathode and the part of the electrolyte on the other 
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side of the glass plate, D, is determined, a liquid connection 
being tapped off here through the annular space, E, and the 
tubes, F, to the non-polarisable standard electrode,G. We 
shall indicate by T the place in the electrolyte between the 

glass plate, D, and the tube, C, where the liquid connection 
is tapped off to the standard electrode. The E. M. F. actually 
measured on the potentiometer is that between the cathode 
and the standard electrode, and this is composed of the 
following parts: (1) the drop of E. M. F. due to polarisation 
between the cathode and the layer of liquid in contact with 
it; (2) the difference of potential between the cathode and 
T, calculated according to Ohm’s law as the product of the 
resistance between the two and the current strength; (3) 
any small E.M.F. brought about by contact of the elec- 
trolyte examined with the decinormal potassium chloride 
solution of the standard electrode; (4) the constant E.M.F. 
of the standard electrode. 


The first of these quantities is the one which it is desired 


to measure; the third was always assumed to be zero, as 
has been done by other investigators. The fourth may be 
taken, according to Ostwald and Wilsmore, to be 0 615 
volts for the standard so-called decinormal electrode com- 
- posed of mercury in contact with a decinormal solution of 

tassium chloride saturated with mercurous chloride. 

ing constant for all experiments, it need, however, not 
be taken into consideration. The second difference of 
potential mentioned may, as a rule, be calculated when 
the specific resistance of the electrolyte is known. It is 
better, however, actually to determine the resistance 
between the cathode and T during the course of an experi- 
ment, more especially when there is a possibility of an 
increase of resistance at the electrode, owing to the forma- 
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tion of badly conducting фо gas-bubbles, etc. The 
electrical method required for this purpose had to be 
devised in such а manner that no false connections should 
be introduced, and that it should at the same time be 


independent of the polarisation of the electrode. As far 
as I am aware, the only method suitable for this purpose 


is one described several years ago by Nernst and Haagn. 
It consists of a modification of the Wheatstone bridge 
method for alternating currents, two resistances being 
replaced by standard condensers, and rough condensers 
being interposed wherever a false connection would 
otherwise be made. Its application to the present case 
is shown diagrammatically in Fig. 3. The two resistances 
compared are the resistance from the anode to T, and the 
resistance from T to the cathode, plus a known variable 
resistance, т. These formed two arms of the Wheatstone 
bridge, the other two being the standard condensers, a and 
b (Fig. 5). А special box was made up for this determina- 
tion containing capacities varying from one-thousandth of a 

icrofarad to half a "амы, In order to form the 

ridge containing the telephone between the junction of 
the two condensers and T, а second auxiliary electrode, P, 
is required in the liquid contained in the annular space, e 
(Fig. 1). It was found that an electrode of ordinary 
smooth platinum answered perfectly well for this purpose. 
The current for these measurements was derived from a 
small induction coil, а rough condenser being interposed 
between it and one of the junctions. The method of 
working consisted in giving the two standard condensers, 
a and 5 suitable values, say 500 and 20 millemicrofarads, 
and finding the value, ni, of the variable resistance, т, 
taken from a dial resistance box that produced a minimum 
in the telephone. The smaller of the two condensers, б— 
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i.e, the one on the anode side—was then altered to its 
r-fold value, 20 т millemicrofarads, the other condenser 
being left unaltered. The new resistance, m, was now 
determined, which produced a minimam in the telephone. 


The required resistance, z, from the cathode to T is then 
manifestly derived from the equation 


t+m, 1 
LEM, T 
its value being 
x 
r-1 


The following are details of the apparatus shown in Figs. 1 


and 2 that must be specially referred to. The cathode and 
the glass plate it rests on are both ground perfectly flat. 
The latter is rectangular in shape, and the edges of the 
hole, d, drilled in it, аге perfectly even and free from chips. 
The plate is put in position in such a manner that the 
hole, d, exactly forms the continuation of the tube, C ; the 
way in which it is held on the flanged glass cylinder, ^, and 
the electrode pressed against it by the specially designed 
clamp, K, will be understood from the Figs. 1 and 2, as also 
the manner in which electrical connection is made by means 
of thin copper foil bent round the rubber washer, w (Fig. 2). 
Practically no leakage took place between the electrode and 
the glass plate, even when no grease was employed to make 


a joint. Nevertheless, a small amount of liquid always 
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creeps up, and this seems to give rise to convection currents 
owing to evaporation, more especially when alcoholic solu- 
tions are employed. A very small amount of vaseline 
thickened with а little paraffin wax was therefore spread 
round the edge of the electrode before it was placed in 
position. In order to guard against its being accidentally 
moved backwards and forwards over the plate, which would 
have caused the grease to apread over its surface, a card- 
board ring, c, was fixed on the glass plate by means of 
paraffin wax, and the electrode rotated inside this ring to 
place it in position. The electrode could easily be levelled 
both when used as in Fig. 1 and as in Fig. 2, by placing 
а small spirit-level on the glass plate (Fig. 2), the retort 
stand, to which the apparatus was attached, being fixed on 
a levelling stand. The tube, C, the end of which was 
bevelled, was fixed centrally in the flanged cylinder, Н, 
and was held firmly in p with regard to the latter, 
not only by the rubber bung, L, but also by means of the 
two clamps, M and M, (Fig. 2), both of which are fastened 
to а common short rod, л. The clamp M, at the same 
time serves to support the apparatus on its retort stand. 
The tube, C, ends about 4mm. below the glass plate, thus 
allowing sufficient room for a liquid connection between the 
auxiliary electrodes апа the liquid through which the work- 
ing current is passing. The two auxiliary electrodes have 
already been referred to. The place where the junction 
between the electrolyte examined and the decinormal 
solution of KCl of the standard electrode is made, is 
indicated in both figures by J. The method of filling the 
tubes, P and O, and keeping the liquid in them by means 
of cotton-wool plugs before placing the tubes in position 
will need no further explanation. 

Considerable difficulty was at first experienced in 
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arranging the anode to satisfy condition (2). The method 
finally adopted consisted in the employment of electrodes 
of either copper or mercury, the electrolyte under examina- 
tion being displaced in the vicinity of the electrode by a 
solation of metal salt which was run in slowly through the 
espillary tap funnel, U (Figs. 1 and 2). The displaced 
eleowolyte was generally removed through the tube, W 
(Fig. 1). The anode solution, employed ia conjunction 
with the copper electrode, when the electrolyte was an acid 
slooholic solution, consisted of cuprous chloride dissolved in 
a mixture of alcohol and hydrochloric acid. When the 
electrolyte was an alkaline solution containing alcohol, and 
also in some experiments on alcoholic acid solutions, a 
mercury electrode was employed in contact with a solution 
of mercurous nitrate and а little nitric acid. As the latter, 
however, as a rule, produced a precipitate in contact with 
the electrolyte under examination, а solution of ammonium 
nitrate was interposed. The liquids in this case were run 
under the electrolyte in the following sequence: (1) 
ammonium nitrate solution; (2) mercurous nitrate solution; 
(5) mercury. 

Tho requirement that the apparatus should allow several 
successive determinations to be performed without taking 
it to pieces was ouly met satisfactorily when the cathode 
was at the top, as in Fig. 1. For this purpose it was 
necessary to renew the liquid at the cathode by atirring, 
without at the same time causing anode solution to come 
into the cathode compartment. Ав will be seen from 
Fig. 1, the rubber tube, R, with screw clips, T T, and the 
glass side tube, S, were, therefore, introduced between 
the tubes, B апа C. The method of using them was the 
following: When a determination was finished, the side 
tube, S, which was generally left open during the experi- 
ment, was closed, about five cubic centimetres of air being 
left in it. The standard electrode was then removed by 
undoing the connection at J, and a rubber stopper with a 
tap funnel introduced in its place. The screw clips, Y Y, 
were then closed. A considerable amount of electrolyte 
was thus forced out of the rubber tube, R, and was allowed 
to escape ak one of the taps. The top part of the 
apparatus was then taken from the retort stand and moved 
up and down, the rubber tube, R, being used as a hinge. 
Air bubbles from the side tube, S, could thus be admitted 
to stir the liquid and afterwards be returned to the tube S. 
When it was necessary to leave the apparatus overnight, 
the anode solution was removed through the tube, и, of the 
tap funnel, U, being replaced by electrolyte run in through 
the funnel introduced at J. It was thus found possible to 
keep the cathode compartment perfectly free from anode 
solution, even when experiments were spread out over several 
days. The apparatus was also used for single experimente, 
without the rather troublesome arrangements allowing a 
repetition. For the purpose of filling the apparatus as 
illustrated in Fig. 1, both the funnels U and V must be 
employed, the top being inverted for filling the upper part 
through the funnel V. A vent-hole with tap (not shown 
in the figure) allows the air to escape through the bung, L. 
The last air bubbles are removed from the cathode through 
the side tube, S. When in use the apparatus was placed 
on & non-vibrating shelf. 

The electrical arrangements are shown completely in 
Fig. 4. They comprise the main circuit, the condenser 
bridge circuit already explained, and the potentiometer 
circuit. The current was derived from a battery of small 
accumulators, A, and was kept perfectly constant by varia- 
tion within suitable limits of the original E.M.F. employed 
as shown at B (Fig. 4). It passed through a known con- 
stant resistance, C, then through a dial box, provided for 
the p e of introducing when required the resistance m 
refe to. Ав a rule this box was, however, kept free 
from resistance. After this the current passed through the 
electrolytic cell, E, and finally throagh a rough resistance, 
F, of about the ваше magnitude as the latter. For the 
purpose of determining the current strength апа the cathode 

tential, the voltage between the ends, g and g}, of the 

own resistance, C, and between g, and the standard 
auxiliary electrode, were measured on the same potentiometer 
circuit. The latter was composed primarily of a slide-wire 
with a variable back resistance. As several points of the 
potentiometer had to be tapped simultaneously during an 


experiment, a system of wires along which mercury- 
cups could be moved was arranged in parallel with the 
alide-wire, and the required potentials tapped off from these 
mercury-cups, the electrical position of the latter relative 
to points of the slide-wire being arranged by separate 
determinations before an experiment. The following 
manipulation and measurements were carried out during 
an experiment. The current was kept constant at a 
known value, the potentiometer 5 by occasional 
comparison with a Clark cell, and the resistance between 
the cathode and T measured now and again, as already 
explained. At the same time, the cathode potential had to 
be determined by measurement of the E.M.F. between g, 
and the standard auxiliary electrode, and the time had to 
be read. In order to facilitate the last two determinations 
a chronograph was designed, which contained a slide-wire 
that was shunted parallel to part of the potentiometer 
circuit. The slider on the latter was moved by hand, so as 
to balance the difference of potential to be measured. Its 
position, however, was automatically recorded on curve- 
paper moved past it by means of a drum rotated by clock- 
work. 

With regard to the already 5 measurement of 
the resistance from the cathode to T by means of the con- 
denser bridge circuit, it must be pointed out, firstly, that a 
false connection is introduced unless the galvanometer, С, 
for measuring the current is thrown out of circuit during a 
determination ; and, secondly, that the rough resistance, F, 
is required in the main circuit on account of this measure- 
ment in order to prevent the greater part of the current 
from the induction coil from finding its way through the 
battery instead of through the electrolytic cell. The resist- 
ance taken from the dial resistance box must be so small 
that its effect on the current during the fraction of a 
minute it is in circuit need not be considered. АП the 
points of the various circuits that were ever interchanged 
were connected by special wires to a central switchboard of 
mercury-cups, on which all the connections were con- 
veniently and rapidly made. All such points are indicated 
in the figure by = x, other switches being indicated by S. 


RESULTS OBTAINED WITH AQUEOUS SOLUTIONS OF COPPER 
SULPHATE, SILVER NITRATE, AND ZINC’ SULPHATE, 


The first series of experiments we have to refer to is one 
carried out with aqueous solutions of metal salts, the sub- 
stances employed being solutions of copper sulphate, silver 
nitrate, and zinc sulphate. As long as metal salt is left 
in the layer of liquid touching the cathode, the metal is 
deposited from such solutions at a cathode potential, pro- 
bably either identical with or differing only slightly from 
the potential at which it is in equilibrium with the solution 
of its salt. But when the salt has been removed from the 
electrode by the current, a sudden drop of the potential of 
the electrode takes place. A marked difference is, however, 
observed in this connection between solutions of copper 
sulphate and silver nitrate. In the case of the former the 
cathode potential drops about one volt, and then becomes 
fairly constant again. At the same time, the resistance of 
the layer of liquid around the cathode increases by about 
175 ohms per square centimetre, the combined effect being 
that the difference of potential between the standard 
electrode and the cathode, as measured in the experimenta. 
increases by 1:2 to 1:5 volts above its original value. The 
increase of resistance is found to be due to the formation 
of a deposit of copper hydroxide arising from hydrolysis of 
the copper sulphate at great dilutions. In the case of the 
silver nitrate, however, when depletion of the silver occurs, 
adrop of the potential of the cathode, amounting toonly about 
0:2 volt, takes place, after which the potential approaches 
its former value again more or less rapidly. The cathode 
is then found to have become covered with a mass of silver 
crystala, which grow into the solution. . The curves in 
Fig. 5 show results obtained with a silver nitrate, and with 
a copper sulphate solution. As has been shown in the 
previous communication referred to, the diffusion coefficient 
of the salts experimented on may be calculated when the 
time is known which elapses until the concentration of the 
salt in the layer of liquid at the electrode becomes zero, 
and this time may be taken as that at which the break in 
the curve takes place. The actual points chosen on this 
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break were five centivolts in the case of the silver nitrate, by Nernst from the migration velocities of the Ag’ and the 
and 50 centivolts in the case of the copper sulphate | NO, ion, and which agrees with values extrapolated from 


solutions. The formula employed is: 
14280 Ping! 
с 


96,5402 


k being the diffusion coefficient of the salt in бш. ‚ when c 
вес. 


is the concentration of the solution in S. du, 
cm.” 


„ i the 


Scheffer's determinations of diffusion coefficients. This fact 
seems to point to the break in the curve occurring before 
complete depletion of the silver at the electrode has taken 
place. The matter is, however, undergoing further investiga- 
tion. See also remarks below regarding deposition potential 
of copper. 

The numbers given in Table II. may be taken as typical 
results for the determination of the resistance of the copper 
sulphate solution between the cathode and the junction, T, 


current strength in кое t the time in seconds, and na | described. The experiments 1, a, b, c, d, were carried out 
m. 


the transport value of the anion. Details of the experi- 
ments and results are arranged in the following table. 


before the current passed through the solution; experi- 
ments 2, a and /, after the break in the potential of the 
eathode had taken place. 


Aqueous Solutions of Silver Nitrate aud Copper Sulphate 
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Difference of Potential between Standard Electrode and Cathode. 


10 minutes 


Еа. 5. 


TABLE I. 


eolution concentration 0'204 12:79091“; 


A. Copper 


sulphate E 
Electrode—platinum-iridium of available surface 077589 square 


contimetre. ла = 0 


Diffusion 98 : 
Current 2 х Diffasion coefficient 
3 z Time Tempera- | coefficient at 
pana a ture Tin |T degrees in at 18deg. by апа 
—em | 8600008, degrees С. эш Kc 130026 (T 18) 
2:109 790 154 4:58 x 10 ^ 4:86 x 10^? 
1:757 1,055 16 4:24 x 1075 4°45 x 1075 
1:506 1,566 16 4:63 x 10-5 4°86 x 10-9 
1:042 3,297 161 4°66 x 105 4:81x10 6 
B. Silver nitrate solution concentration 0:1 8 “equiv. Electrode 
ес. 
as above, na — 0'528. 
1'757 | 580 | 184 | 6 82 x 10-5 6°73 x 1075 


According to Wiedeburg, the diffusion coefficient of 
CuSO, at 18deg. is 4:479 x 1075 for the concentration 0, 
and 4:226 x 106 for the original concentration of the pre- 
ceding table. The values in the table thus appear some- 
what high. The value found for the diffusion coefficient of 
silver nitrate is very much too low if we take as correct 


the number /,, = 12:5 x 10 E which has been calculated 
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Ce ntiworts 
TABLE II. 
No. of Ratio of |Eesistanoe in| Resistance calculated by 
experiment. | condensers, | dial box. the formula. 
1 5 500 : m 775 From 14 and 15 77 ohms. 
с : 50 218 From 19 and 1с 77 ohms. 
d : 70 425 From 19 and 14 79 ohms, 
2 a 500 : 50 122 From 2a and 2^ 218 ohms. 
b : 100 462 


The potential of the cathode, after allowance had been 
made for the drop according to Ohm's law between the 
cathode and the junction, T, was, in the majority of experi- 
ments on copper sulphate solutions, found to lie about 
10 to 20 millevolts below the potential of equilibrium. 
This matter, as well as the slight retrogression of potential 
at the beginning of the experiments which is visible in the 
copper sulphate curves (Fig. 5), similarly the conditions on 
which the crystallisation of the silver depends, is under- 
going further investigation. Some of the resulta referred 
to, if corroborated, would lead to the conclusion that the 
deposition of metals from solutions like copper sulphate 
is not an absolutely reversible process, and this again 
would prove of importance in its bearing on the different 
nature of metal deposits obtained from different solutions. 
In а series of experiments on а decinormal zinc sulphate 
solution with an amalgamated copper electrode similar 
curves resulted to those obtained with the copper 
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sulphate. Owing, no doubt, to the fact that hydrogen 
is evolved sometimes after all the zinc has been removed 
from the solution and sometimes before, according 
to slight differences in the nature of the electrode, 
the results were somewhat irregular, and have therefore 
not been reproduced as curves. The values obtained for 
the diffusion coefficient of zinc sulphate varied between 


35x 10-6 and 45 x 10-60, 
вөс 
of the diftusion coefficient of zinc sulphate at great 


dilutions, the value obtained by Weber for solutions of 
. ок Mg.-equiv., . | z 


em.? 


Bec. 
diffusion coefficient of zinc sulphate not to differ greatly 
from that of copper sulphate at great dilution, owing to 
the fact that the mobilities of the zinc and the copper ion 
are nearly equal at great dilution. 


( To be continued. ) 


They point to an increase 


In agreement with this we should expect the 


THE CHANGE OF THE SHIFT. 
BY SIMPLEX. 


Ho, greaser, say, where is the Shift Engineer? 
The volts and the amperes are wandering free. 
And bid thou the Driver at once to appear, 
For no one regardeth the engines but me. 
Yea, tell thou the Stoker his shovel to lift, 
For fires must not fail at the change of the shift. 


The Shift Engineer in the messroom doth lilt, 

And steppeth a sword-dance 'mid poker and tongs. 
He weareth his shirt in the place of a kilt, 

And tyeth а sponge where the sporran belongs. 
The Relief E.-in-C. to hysterics doth drift. 

For laughter is free at the change of the shift. 


The Driver is playing at thrippenny nap 
And counteth his winnings with gurglish glee. 
The head of the Stoker is under the tap ; 
The station is left unto Fortune and me. 
Ha! Was it the smell of shellac that I whiffed? 
Doth danger impend at the change of the shift ? 


Ah! Help! For the armature burneth apace ! 
The greaser in terror hath fled from the scene. 
The lights are extinguished ; the engine doth race, 
And Hades hath come where sweet order hath been! 
Vain, vain the excuses sad voices uplift. 
There's gnashing of teeth at the change of the shift. 


LONDON ELECTRICAL CONTRACTORS' 
ASSOCIATION. 


The annual general meeting of the London Electrical Con- 
tractors’ Association was held at Frascati's Res'aurant on 
Monday last, Mr. E. L. Berry, the president, in the chair. 

The PRESIDENT presented his report, which, among other 
things, dwelt on the forthcoming London County Council 
omnibus Bill and urged all members to use their influence to 
the utmost to oppose the Bill. He spoke of the model specifi- 
cation and on the advantages of the workmen’s certificates, and 
exhorted all members to continue their interest in the associa- 
tion, directing special attention to the manufacturers’ agreement. 

The retiring secretary, Mr. E. J. Hogan, was awarded a 
present of £50. | 

The following officers were elected: chairman—Mr. E. L. 
Berry ; vice-chairman—Mr. W. Strode ; (reasurer——Mr. Wm. К. 
Rawlings ; зесгеѓагу— Мг. С. W. Charles; conunittec—Messrs. 
Phipps, Marryat, Lund, Ratcliffe, Trickett, Joseph, Messop, 
Troup, Woodward, Tate, Duncan Watson, Blackwood, Wardrop, 
Owen Smith, Seymour, and Soutar ; hon. solicitors—Messrs. 
Turner and Co.; auditors—Messrs. Bowden, Smiles, and Co.; 
delegates to Central Board — Messrs. Berry, Lund, Phipps, and 

trode 


Mr. К. TWEE DIE SurrH then addressed the meeting at some 
length, dealing with the apathy of the contractors, and urging 
all present to use every effort to prevent a system of Таши оу 
in London, | | 


Mr. Berry then he eres : That the Central Board be 
requested to immediately inaugurate strong opposition to the 
London County Council Bills which are detrimental to the rights 
of contractors, and that every member throughout the United 
Kingdom be requested to ensure the opposition of thelr 
parliamentary representative.“ 


This was carried unanimously. 


GREENOCK ELECTRICITY ACCOUNTS. 


The accounts of the Greenock Corporation electricity 
department for the year ended June 30, 1904, show a total 
expenditure on capital account to that date of £86,174. 
Abstracts of the revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc., are 
appended. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Generation of electricity.............. Á——Ó—À 4,781 10 O 
Distribution of electricity ..........—.... . 10 10 
Repairs, eto., of public lamps . . 249 11 11 
Rents, rates, iud % svsvercircetk etési vae ex bon aues » 622 7 3 
Management expenses, salaries, eto emssssoesossoes 806 6 2 
Special charges, insurance, eto . . . . aes 48 12 9 
*Tramways company for current supplied and taken 

credit for in previous years, but arbiter’s award. . 1,497 3 6 
* Arbitration expenses 7^ above.......... RE REUS EE en S pA . 758 2 7 

8,979 5 0 
Balance carried to net revenue acoount . 5,140 19 11 
£12,120 411 


* The award given by the Board of Trade arbiter regarding the price 
of tramway energy applied to all energy supplied since the 1 of 
the tramways in 1901, and as the electricity department had taken 
credit in the previous two years’ accounts for the full price —viz., 
144. per unit—the whole of the difference between this price and the 
"ld. awarded by the arbiter is debited against this year's accounts, in 
addition to the law expenses. This accounts for the deficit of £2,111. 
On the year's working thero is actually a net profit of £68. 


Or. Income. £ s. d. 
By sale of current by metoe 2 LU P 6,935 13 2 
By public lighting ———— Á—X (€ . ) 90410 0 
Rental of meters and other аррагабав........................ 1413 9 
Sale under contract to tramway company .................. 4,018 16 7 
Rents and maintenance of cableways ........................ 125 0 O0 
Installations............... .. 105 12 0 
Miscellaneous receipt . . 15 19 5 

£12,120 4 11 
GENERAL BALANCE SHEET. 

Dr. Liabilities. £ sd. 
Balance due to Public Works Loan Commissioners... 80,166 13 4 
Sinking fund for repayment of loan ......................... 9,855 6 8 
Accounts апе: асе однео epar Ine n Up варана ае у 971 0 0 

£90,971 0 0 

Cr. Assets, £ sd. 
Capital account—amount expended for works .. 86,174 16 10 
Stores on ha.) краб баз 1,049 14 0 
Accounts due for current supplied 1,250 16 3 
Due from tramway company for current supplied 581 11 9 
Cash balance due by treasurer............ . eee 2 2 0 
Balance at debit of net revenue account.. 2,111 19 2 

£90,971 0 0 
STATEMENT OF ELECTRICITY GENERATED, BOLD, ЕТС. 
Quantity generated in B. T.U. ........................ . . 1,585,206 
Public lampe ................-... . 71,120 
Quantity sold < Tramways by contract. 06,257 | 1,413,783 
Private consumers by meter... 536,206 
Quantity used on works . . 129,800 
Total quantity accounted for. ee. o — ЕЕ КАЙ К аби 1,545,585 
Quantity unaccounted fol ꝑ e os 41,625 
Number of public lamps eem 55 
Total maximum supply demanded (kilowatts).................. 79 
APPOINTMENTS VACANT. 
Assistant Engineer, Croydon electricity works. Commencing 


salary, £2 per week. Applications by Nov. 12. See advertisement. 

Assistant Electrical Engineer, Oldham Oorporation. Salary, 
£75. Applications by Nov. 14. See advertisement. 

Senior Charge Engineer, £130 per annum ; General Office Olerk, 
£78 per annum; Arc-Lamp Trimmers (2), £1. 10s. per week each, 
Acton Urban District Council. Applications by Nov. 10. 

Station Superintendent, Chester Corporation, £130 per annum, 
Applications by Nov. 14. 

Electrical Engineer, Battersea Borough Council, £400 per annum. 
Applications by Nov. 15. | 
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THE WILLESDEN CASE, 


The supply of electricity over any area from à central 
station is attended with many difficultics, and it is to 
remove these that the Electric Lighting Acts have been 
passed. Our readers will remember that the provisions of 
the earliest Electric Lighting Act, while removing the bulk 
of the difficulties, imposed others which seriously hampered 
the electrical industry in the days when every encourage- 
ment was needed. The subsequent Electric Lighting Acts, 
by increasing the period for which powers were granted, 
again improved matters, but still left the local authorities а 
veto which has in certain cases retarded the development of 
electricity supply in smaller districts. Further modifications 
proposed in this year’s Electric Lighting Bill would, if they had 
become law, have lessened the vetoing power of local autho- 
rities, but unfortunately this Bill was one of the massacred 
innocents. With all this legislation on the subject, we 
regret to say that even electrical engineers are frequently 
mistaken in their ideas as to the powers conveyed by 
electric lighting provisional orders. An example of this is 
to be seen in the aetion which was decided last week by 
Mr. Justice Farwell. In this action the Attorney-General, 
at the instance of the Willesden Urban District Council, 
sought and obtained a declaration that the Metropolitan 
Electric Supply Company had no power to supply energy 
within the urban district of Willesden. The facts of the 
case are that the company has works at Willesden from 
which electricity is transmitted in bulk to its London areas, 
These works are connected by sidings with the North-Western 
Railway, and the company at the end of last year com- 
menced giving a supply of electricity to the railway company. 
This the judge decided was beyond the powers of the 
company, and an infringement of certain clauses in its 
Electric Lighting Acts which expressly forbid it to supply 
electricity outside the areas for which the necessary powers 
were granted. It was contended by the counsel for the 
company that the Act of 1898, under which the Willesden 
generating station was erected, was quite general, and con- 
ferred upon the company the power of supplying electricity 
in Willesden. The case is a most interesting one, and is, 
we are afraid, liable to be misunderstood by some. It 
clearly shows the difference between the rights of a 
private individual and those of а parliamentary 
company. For example, if the Metropolitan Electric 
Supply Company had bought the land at Willesden 
and selected their site in such a way that they could 
get from it a private wayleave from the station to 
their older works in London, there would have been no 
need to apply to Parliament for any powers. If, then, 
these large works had been erected by a separate company, 
they would, as we understand the law, have been able to 
supply electricity to the North-Western Railway Company, 
and to any other large consumer within the Willesden area 
whom they could reach by means of private wayleaves— 
i.e., without crossing tbe public streets. Instead of this, 
the company were obliged to seek parliamentary powers, 
and to submit to parliamentary disabilities at the same 
time. The case is a most satisfactory one as far as the 
Willesden Council is concerned, but here again the protec- 
tion is only against the action of a parliamentary company 
with powers to supply electrical energy. To illustrate our 
meaning we would refer to the Hampstead case, in which 
for years there has been competition between the Hamp- 
stead Corporation and the Hampstead Electric Supply 
Company, which is now known as the North-West London 
Electric Supply Company. This company has no powers 
from Parliament, but has succeeded in building up a con- 
siderable business amongst consumers which it reaches with 
private wayleaves only. From the above it will be seen 
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that there is great similarity between an electric lighting 
provisional order and the ceremony of marriage. Both 
give special and exclusive rights, and both are subject to 
strict limitations. 


ее == - 
FORTHCOMING EVENTS. 


Fripay, Nov. 4, 
Institution of Electrical Engineers (Manchester Section) — 
At 7.39 p.m., “ Electric Railways,” by Mr. F. O. Mills. 
| Mownpay, Nov. 7. 
Society of Engineers, —General meeting. 
Tuxspay, Nov. 8. 
Crystal Palace Old Students’ Society.—At 7.30 p.m., smoking 
concert at the Caxton Hall. 


Royal Colonial Institute. —At 3 p m., The Rhodes Scholarship, 
by Dr. G. R. Parkin. ` 
Institution of Civil Engineers.—At 8 p. m., Ooast Erosion, 
by Mr. A. E. Carey; and Erosion on the Holderness Coast of 
Yorkshire,” by Mr. E. R. Matthews. 
Institution of Electrical Engineers 
8 p.m., general meeting. 
THuRSDAY, Nov. 10. 


Iostitution of Electrical Engineers.—At 8 p. m., inaugural address 
by the president. 


(Glasgow Section).—At 


Fripay, Nov. 11. 
Klectro-Harmonio Soolety.— At 8 p. m., concert (ladies night), 
Tramways and Light Railways Association.—Visit to London 
County Council's power station at Greenwich, eto. 


Physioal Society.—At 7.45 p.m., council meeting. At 8 p.m.. 
Investigation of the Variations of Magnetic Hysteresis with 
Frequency,” by Prof. T. В. Lyle; ''The Determination of the 
Mean Spherical Oandle Power of Incandescent and Aro Lamps," 
by Mr. О. B. Dyke; exhibition of physical apparatus by Mr. 
Robert Paul. 

SATURDAY, Nov. 12. 

Institution of Electrical Engineers (Manchester 

Section).— Visit to Messrs. Mather and Platt's works. 


Stu dents’ 


December—Annual dinner of the Institution of Electrical Engineers at 
the Hote) Cecil. 


REGENERATIVE CONTROL. 


A paper was presented on the 20th ult. by Mr. John J. 
Hall to the Tramways and Light Railways Association on 
the Haworth system of automatic regenerative control for 
electric traction. The meeting was held at the Society of Arts, 
with Mr. T. Н. How in the chair. Mr. How, in introduc- 
ing the subject, humorously remarked that we seemed to 
be approaching the accomplishment of perpetual motion. 

Ап article dealing with the system will be found in our 
iesue of July 20. After describing the regenerative motor, 
the shunt field, and line pressure, the paper discusses the 
question of current consumption. The average cost of 
current is put at 14d. per car mile, ranging, however, up 
to as much as 3d. and 5:544. in some instances. An 
average reduction ia current consumption of 25 to 30 per 
cent. is claimed, and on very hilly tracks the economy is 
put at up to 50 per cent. These figures are based on the 
assumption that the current is measured on the cars. The 
author explains that the system does not claim to є ffect 
such economy when the consumption is measured on the 
station wattmeters, owing to the cable and distribution 
losses, leakage, etc. Reference is made to a trial described 
in our issue of July 29. In descending a gradient of 1 in 11, 
the energy returned, as shown by a Vulcan recording watt- 
meter, was 5575 per cent. The paper claims that this 
figure fails to do full justice to the system, the instrument 
not reading оен on the reverse or regenerative direc- 
tion of rotation. e following table shows the result of 
the investigations made by the Brush Electrical Engineering 
Company into the operation of the system at Devonport. 
Records were taken on a recording wattmeter by Elliot 
Bros. The areas were taken of current consumed and 
regenerated. The results of their investigation show an 
over-all efficiency of 51:5 per cent. given in favour of 
regenerative control, 


661 
Watts Ratio Per oent. 
Route. consumed. returned. returned 
Mile House to Fore-street ......... wees 4670 .. 790 ... 17:50 
Fore-street to Mile House ............. . 4660 .. 1'955 ... 48:80 
Fore.street to Penny-oome-Qaick...... 3:095 ... 1:825 ... 58'90 
Penny-come-Quick to Fore-street...... 5613. ‘405 ... 720 
Penny-oome-Qaiok to Camel's Head... 11°155 ... 1°780 ... 15°96 
Camel's Head to Penny-come-Quick... 12:086 ... 5:505 ... 45°70 
Wenge . 65846 ... 2:045 ... 51°30 
In considering these particulars it has to be remembered 


that they are obtained from converted series-parallel 
motors, where the electrical losses are greater, the paper 
states, by probably 5 per cent. than would exist in motors 
specially designed for the regenerative system. 

The paper gives the following relative coete of motors 
and currents: A pair of series-parallel motors of about 
50 h. p. coats approximately £150. These operating 100 
miles per day on hilly lines absorb on the average 1:5 units 
per car mile, or 150 units per day. For a year of, say, 
500 days the consumption would be 45,000 units, which at 
an average cost of 1:54. per unit would cost £281. 5а. At 
the end of 12 months those motors, with the cost of current 
added, would therefore amount to £431. 5s. A pair of 
regenerative motors for similar work would cost, say, £170. 
For this extra-expense the motors can work all day long 
and do 40 per cent. more work, and at the same time save, 
say, 25 per cent. of energy required by the series-parallel 


system. Now 25 per cent. of £281 Ба. £70. 68. 3d.; and 


£281. 10s. — £70. бв. 5d. = £210. 18s. 9d; the regenerative 
motors costing, say, £170, the current costing, say, £210. 
18s. 9d., makes a total of £580. 18s. 9d. Therefore, the 
series motor and 12 months’ current cost £431. 5$ the 
regenerative motor and 12 months’ current cost £380. 
18s. 9d.; showing a saving at end of 12 months of 
£50. бв. 3d. as compared with the series-parallel system. 
The regenerative motors have been taken as costing £20 
more than the series motors, but we see that the makers 
of this class of motor use the same rated power machine 
for descending grades when using the electromagnetic 
brake, therefore there is no need to use a larger machine 
for regenerative work, so the saving of £50. 78. 6d. on the 
first year's work can be increased to £70. 7s. 6d." The 
braking being effected principally by the motors, tbe 
life of the brake gear is greatly extended. Wheel blocks 
on level track, as a rule, last about six weeks; on hilly 
routes the life is reduced in some cases to as much as two 
weeks. In track brakes the shoes in some cases are 
renewed as often as once a day, and in some very hilly 
districts as often as twice daily All that involves the use 
of labour and materials. The life of the wheels is also 
extended in regenerative control. Where the brake gear 
is constantly being worn out the labour in the car-shed is 
correspondingly increased. Ол braking mechanism and 
car maintenance generally the author puts the economy 
roughly as follows: brake blocks and mechanism generally, 
saving per annum per саг = £10; general car-shed labour 
and attendance= £5; wear and tear of cars, rewheeling. 
and trueing up= £10—making a total of £25. 

In regard to generating plant, the author takes as an 
example of the saving in first cost a scheme of 100 cars 
requiring plant of 1,500 kw. capacity. The station, at £40 
per kilowatt, would cost £52,000 on the series-parallel 
&ystem—on the regenerative system the station could bo 
reduced to 910 kw. capacity, securing an economy of 
£15,000. Further, it is possible to add to the rolling-stock 
by 30 per cent. without increasing the generating power. 

The paper anticipates that in no branch of traction will 
regenerative control have so far-reaching effects as in 
railway operation, both for main-line and especially on 
metropolitan and suburban railways. The same benefits 
that are apparent in tramway operation will be obtained, 
but in a more marked degree, for where in this class of 
work only single cars are dealt with, the higher powers of 
railways will afford correspondingly greater economies. 

The principle of regenerative control having been enlarged 
upon by Mr. J. S. RAWORTH, а discussion ensued, of which 
we give а summary. 

г. Н. W. SAYERS, referring to the testa carried out at 
Devonport, thought that it would be instructive to have 
more particulars, and remarked that tbe resistance in the 
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regenerative system appeared somewhat abnormal—of the 
order of 500 ohms. He thought that the lack of accelerat- 
ing power, as compared with the S.P. motor, was a serious 
handicap. In regard to heating of the motors, while con- 
ceding that the tests generally applied to the S.P. motor 
were merely conventional, it appeared quite clear that the 
shunt motor was not capable of operating at full load as 
long as ita rival. Consequently, it would either do less 
work or wear out quicker, signifying increased maintenance 
costs. The promised saving in power to the extent of 
25 per cent, representing little more than 1d., or possibly 
4d., рег car mile, might soon be absorbed in higher repair 
and maintenance charges. 

Mr. S. SHARP observed that in the Devonport trials the 
quantity of energy returned showed a wide range, but 
taking the routes in pairs a pretty uniform mean resulted— 
30 to 33 per cent.—under similar conditions in regard , to 
grade. Respecting the heating of the motors, he imagined 
that if Mr. Raworth were having a shunt motor specially 
constructed, instead of converting an S.P. motor, the 
windings would be arranged to obviate abnormal heating. 


Мг. W. М. МОокркү, after recalling the fact that Sir | 


Wn. Siemens bad dealt with this difficult problem over 
20 years ago, stated that the figure given in the paper for 
current consumption was rather overestimated. Takin 
the average of a number of lines, the consumption Wolke 
out at About 14 units per car mile. Under certain con- 
ditions there was a possibility of saving about 20 per cent. 
by the use of regenerative control. The system would be 
much easier of application to alternating currents, but these 
were not likely to be employed for tramways in the lifetime 
of the present generation of engineers. 

Mr. HUMPHRIES, of the Thanet Light Railway, ques- 
tioned whether a reduction of current consumption would 
mean a proportionate saving in the generating plant, as 
stated by the author. He was not convinced that the slower 
speed of the shunt motor uphill was compensated by greater 
speed on the decline, because with the S.P. motor you 
simply had to work the regulator. Even assuming that a 
higher speed was obtainable, it was not of much use when 
the Board of Trade interposed with a limit. Then in regard to 
the greater safety claimed for the shunt motor in descending 
hills, he did not think this was demonstrated in the paper. 

Mr. How, the chairman, then delivered some observa- 
tions. He thought there was a general disposition to 
regard the subject favourably, but further demonstration 
of the advantages claimed would be welcome. Traversing 
the author’s figures for current consumption and charges, 
he joined with other speakers in considering these 
somewhat overstated, as also the outlay for S.P. motors. 
With regard to the economy in current consumption, how 
was this to be measured? He was not quite sure that we 
had yet obtained a thoroughly reliable instrument for car 
service. ‘There were several excellent wattmeters, but he 
doubted their reliability for tests of high efficiency. 
‚ Further, the skill and care exercised by the driver was an 
important factor. Acceleration was not of so much account 
with tramways, but it would be of the greatest moment 
with railways. Maintenance promised to be high. Even, 
however, if the net saving through regenerative control 
amounted to but half that stated in the paper, he thought 
it would be admitted that the system was worthy of further 
consideration. 

Mr. RAwORTH admitted that the acceleration achieved 
under regenerative control was not equal to that of the 
S.P. motor under all conditions, but in many cases it was 
quite as good. He emphasised the fact that so far demon- 
strations had been made only on rewound existing motors. 
Notwithstanding this, cars driven by regenerative control 
had always kept schedule time. He gave figures in support 
of the estimate for power costs. At Southport it coat the 
Corporation 1:14. per car mile for energy, while the com- 
pany, using regenerative control, only stood at an outlay 
of 56d. 

Mr. HALL, replying, stated that the economy in current 
consumption was based upon actual tests under service con- 
ditions. In regard to sparking, so long as tho operating 
current was kept within 3 per cent. of the armature current 
the commutation was quite satisfactory. On the question 
of maintenance, he referred to a letter from Mr. J. Lloyd, 


manager of the Southport Tramways, which states: “With 
reference to Demi-car, our experience of the regenerative 
control is that we have less trouble with it than with any 
of the S P. cars. The driver himself takes charge of the con- 
troller, which takes him about 15 minutes each morning. 
The shed men examine the under gear each night to screw 
up any loose bolts; they do not find one a week loose. With 
the S.P. cars we have one man to clean the controllers each 
night. We have 13 cars on the road every day, and they take 
him about 20 minutes to each car. The wheels on the 
Demi-car have run in service 8,000 miles and 2,000 miles 
for testing purposes. When the wheels were first put 
under they were 30in. in diameter, now they are 291; th. 
The pinions and gear wheels show no signs of wear at all. 
The commutators show about Arth, and that was made 
mostly in the extensive trials originally made.” Mr. Hall 
concluded by claiming that when the reduced expense in 
the general upkeep of the car is added to the decreased 
current consumption, a substantial economy in favour of 
regenerative control is shown. 


A SCIENTIFIC INVESTIGATION INTO THE 
POSSIBILITIES OF GAS-TURBINES.* 
BY MR. R. M. NEILSON, ASSOCIATE MEMBER. 
(Continued from page 636.) 


CvcLE I., CASE 4. 


It will be interesting to find what efficiency can be 
obtained with à maximum temperature of 2,000deg. C. b 
increasing the compression till the ratio of negative wor 
to gross work is 0˙4 the same as in Case 1. This ratio 
will be attained when .= 909 absolute C., which corre- 
sponds (о a pressure of 818lb. absolute. Then 

E. 909 – 290 


— — = 0:68, 

The pressure-volume and entropy-temperature diagrams 
for this case are given in Figs. 9 and 10. The line B C is 
shown in dotted lines on Fig. 10 to allow Case 4 to be 
compared with Case 1. The sharp corner at M would 
likely be rounded off in practice. This would reduce the 
efficiency slightly. It would also, however, reduce the 
maximum temperature, and for this reason it might be 
advantageous in some cases to round off the corner inten- 
tionally. 

In every case it has been assumed that the compression 
is adiabatic ; it is usually important that it should be at 
least nearly so. If, for example, in Figs. 1 and 2, the 
compression instead of being along the adiabatic A B had 
been along the line A B,, which is below the adiabatic 
line—that is, if heat bad been allowed to escape during the 
compression—the heat absorbed by the fluid for the same 
value of T would have been increased by the area b B, Ba in 
Fig. 2, while the heat converted into work would have 
been increased only by the relatively small area, A B, B. 
E would, therefore, have been reduced. If, on the other 
hand, the compression had been along the line A B, 
which is above the adiabatic—that is, if heat had been 
put into the fluid during compression—the heat absorbed 
and the heat converted into work would both have been 
reduced by the same amount—namely, the area А B B.. 
E would, therefore, obviously be reduced in this case also, 
assuming that the heat put iuto the fluid during compres- 
sion is obtained by the combustion of fuel. If, however, 
the heat put into the fluid during compression is obtained 
for nothing—if, for example, 16 is heat that would other- 
wise be radiated away or carried away by convection— 
the effect on E is not obvious. 

A compression along the line А В, (Figs. 1 and 2) will 
give a higher value to E than a compression along the line 
A B if the heat absorbed during the compression A В, is got 
for nothing, and if the two cases are otherwise the same ; 
but a compression along the line A В, produces а higher 
ratio of negative work to gross work. This will be clear 
from Fig. 1. Now, with this ratio of negative work to 
gross work a still higher efficiency could be obtained by 


* Paper read before the Institution of Mechanical Engineer, 
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Feeping the compression adiabatic and continuing it further. 
A hot compression, such as along the line A B, when the 
heat is got for nothing, may be advantageous in a few 
cases—viz., when T, is low compared with i; but generally 
such а compression will be harmful. It is in general dis- 
advantageous to heat the air or fuel before compression, 
no matter what be the source of heat. 

It gas is allowed to enter a water- cooled turbine at a 
high temperature, such as 2,000deg. C., there will neces- 
sarily be & great amount of heat carried away by the 
water. In a reciprocating engine the metal surface with 
which the gas comes into contact is very small compared 
with that in а multiple-expansion turbine, and in а 
reciprocating engine the bulk of the gas may expand and 
fall from its maximum temperature to tbe temperature at 
exhaust without ever coming near а metal surface. Ina 
multiple - expansion turbine, on the other hand, every 
particle of gas must practically slide along a metal surface 
immediately it comes to the first ring of blades. With 
turbines employing gas which enters the turbine casing at 
such a temperature, the heat lost through the walls and 
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Fic. 9, —Cycle I., Case 4. Pressure-Volume Diagram. 


carried away by the water must necessarily be very great 
indeed. It is true that the metal surface in contact with 
the gas can be allowed to be at a much higher tempera- 
ture than the inside of the cylinder walls of a reciprocating 
engine ; but, in spite of thie, the heat lost through the 
walls and carried away by the cooling water (or other 
eooling medium) will probably be much greater with a 
turbine aetuated by gas entering the turbine casing at 
about 2,000deg. C. than in a reciprocating engine in which 
the maximum temperature is 2,000deg. C. This loss of 
heat will cause the actual work done by the engine to be 
very much below the ideal This is not only important 
in itself, but, as will be explained later on, it prevents 
us usefully employing a high ratio of negative work to 

work. The question of utilising this lost heat will 
be discussed later on. 


СүсгЕ I., CASE ЗА, 


Instead of employing cooling arrangements for the 
metal, some or all of the available heat energy of the gas 
can be converted into kinetic energy before causing it to 
act on the turbine, so that the latter is not exposed to 
an unduly high temperature. This can be done by allow- 


ing the gas when at the maximum temperature to expand 
in a divergent nozzle till irs temperature falls to a degree 
that the turbine can atand. More than one nozzle cau be 
employed, but to reduce the radiation losses the nozzles 
should be large aud few in number. Suppose that the gas 
is compressed adiabatically to 50016. absolute, and then ів 
heated at constant pressure to a temperature of 2, 275deg. 
absolute C., as in Case 3. If now the gas be allowed to 
expand in a suitable nozzle, adiabatic expansion can be 
obtained, and if this be continued till the pressure falls 
бо 1510. absolute, the temperature will be 966 absolute C. 
(693deg. C.). This is just below the temperature which 
was fixed on as a maximum for a turbine without artificial 
cooling. The entropy-temperature diagram will be the 
same ав in Case 3 (Fig. 8), and E will therefore be the 
same—namely, 058 The ratio of negative work to gross 
work will also be the same as іп Case 5— namely, 0°3. 
Referring to the pressure-volume diagram for Cycle I., 
Case 3 (Fig. 7), the area 2 Z Н К represents the kinetic 
energy of the gas leaving the nozzle, which kinetic energy 
equals 33,840 foot-pounds. This is for a quantity of gas 
that measures one cubic foot at A. The velocity is 5,290ft. 
per second. It may be advantageous to mention for the 
sake of comparison the velocities of the steam jets 
employed in De Laval steam-turbines. If saturated steam 
at 50lb. absolute pressure is expanded adiabatically to a 
pressure of 0:6lb. absolute, which corresponds to a tem- 
perature of 85deg. F., and its heat energy turned into 
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а 4 
Fig. 10. —Cycle I, Case 4. Entropy-Temperature Diagram. 


kinetic energy, the velocity acquired works out at 3,690ft. 
per second. If saturated steam at 300lb. absolute pressure 
were treated similarly, the velocity would be 4,380ft. per 
second. The velocities actually obtained in practice must 
be somewhat less than these figures, owing to friction in 
the nozzles. 

To get the best results from a fluid velocity such as 
5 290ft. per second would require, with a single turbine 
wheel, a vane speed which cannot be obtained at present 
for want of a sufficiently strong and light material—the 
stresses produced by centrifugal force are too great. This 
difficulty is experienced with De Laval turbines. The 
obvious way out of the difficulty is to employ several 
wheels in series, the gas passing through the several wheels 
with diminishing velocity, but with nearly constant pres- 
sure. This has been done in steam-turbines. With the 
same object of reducing the vane speed, a device has 
been proposed whereby the nozzles are mounted on a 
wheel which rotates in the opposite direction to the wheel 
carrying the vanes. If the two wheels rotate at the same 
speed (in opposite directions) this speed will be half of 
that of the single wheel if the nozzles were stationary. 
The centrifugal force is therefore only one-fourth of what 
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it would otherwise be. The frictional losses in the nozzles 
of a gas-turbine will probably be less than those in a 
steam - turbine for the same velocity of exit from the nozzle. 


CYcLE I, CASE 44. 


Let us now try working to the same entropy-temperature 
diagram as in Case 4 (Fig. 10), but employing a divergent 
nozzle, as in Case 3A, to reduce the maximum temperature 
to 700deg. С, so that the gas can be used in a turbine with- 
out cooling arrangements. Ti in this case will be 723deg. 
absolute С. (452deg. C.) 10 is not necessary, therefore, 
to perform all the adiabatic expansion in a divergent nozzle, 
but a portion of it can be performed in the turbine. If 
the fluid is expanded in the nozzle only till its temperature 
falls to 700deg. C., the pressure will then be 421. 
absolute; so that 271b. ean be dropped in the turbine 

Referring to the pressure-volume diagram for Cycle I., 
Case 4 (Fig. 9) the line 9 ©) is drawn to represent the 
pressure at which the gas leaves the nozzle. The kinetic 
energy of the gas leaving the nozzle is represented by the 
area ХМ Ф д. This we can find amounts to 33,660 foot- 
pounds (for one cubic foot of gas measured at A), and 
the velocity works out at 5,280ft. per second. E will be 
the same as in Case 4, and so will the ratio of negative 
work to gross work. It seems to the author that an engine 
working ou this cycle, according to Case 5A or Case 4A or 
between these, has good prospects. The ideal efficiency is 
high, from 0 58 to 0:68. How near one could approach 
this efficiency in practice would depend, of course, both on 
the losses in the motor proper and on the losses in the 
pump. 

The losses in the motor proper may be taken to include 
tbe losses in the combustion chamber if such is employed 
and in the nozzles. The motor losses will then consist 
of (1) loss of heat by radiation and conduction; (2) fluid 
friction ; (3) friction in turbine bearings ; (4) loss due to 
incomplete expansion. The first loss will be large, but 
should be less than in reciprocating engines, owing to the 
higher velocities employed and to the higher temperatures 
allowable in the metal. The second loss will be consider- 
able, but much less than in turbines using saturated steam. 
It has been found by experiment that hot dry air causes 
much less friction than wet steam. (The steam is always 
wet in а De Laval turbine casing, unless it enters the 
nozzles with a large amount of superheat.) The third loss 
will be trifling, and the fourth loss should be moderate. 
The discharge of heat with the exhaust gases is here only 
considered ав а loss in во far as it exceeds that of an ideal 
engine. 

t is difficult to estimate the pump losses. Rotary com- 
pressors on the turbine principle seem to have been 
employed only up to about 80lb. pressure. Whether or 
not they are suitable for bigh pressures is a point which 
we want very badly to know about. One would be inclined 
to believe that the fluid frictional losses with such machines 
would be very great if attempts were made to obtain high 
pressures. It by no means follows, however, that a fairly 
efficient rotary air-compressor cannot be devised. A recipro- 
cating compressor always has the disadvantage that the 
air when drawn in becomes heated by contact with the hot 
metal surfaces before compression commences. This evil 
is reduced by compounding. It is an evil that occurs to 
a serious extent with reciprocating gas-engines working 
on the Otto cycle With a reciprocating compressor it 
will be difficult to avoid the necessity of jacketing the 
cylinder if high compressions are employed. This will 
bring the compression curve below the adiabatic and reduce 
the efficiency, as before explained. In any case, whatever 
be the nature of the pump, there is bound to be a certain 
amount of heat passed through the walls of the pump 
cylinders or casing. If this loss is made up by friction or 
impact within the pump, the compression may be along 
an adiabatic curve, but the loss will still have to be paid for. 

The ratio of negative work to gross work is somewhat 
high—0 3 to 04. In the case of a turbine one need not 
fear the increase in the bulk of the engine due to this 
high ratio, for the bulk of the turbine will probably be 
very small for the power. Frictional and other losses 
become, however, of much greater importance when the 
ratio is high. To show this forcibly, consider an extreme 
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case. Suppose that the ratio of negative work to groe work 
in an ideal engine is 0°5, or, in simpler language, suppose 
that the pump requires half the gross power of the 
machine, there being no friction. If, now, the machine is 
not ideal, and if the mechanical efficiency of the pump 18 
only two-thirda, and that of the motor proper only three- 
quarters, no useful work whatever will be got out of the 
machine—all the work will be abeorbed by friction. For 
if the. power of the motor proper, including that spent on 
friction, is 100, the pump will require 50, and as its 
efficiency is two-thirds, it will take 75. This is exactly what 
the motor will give out after deducting friction. There 
will therefore be no power got out of the machine. 

When there is a high ratio of negative work to gross 
work, success will therefore be dependent largely on the 
efficiency of the pump. Unless the pump is at least fairly 
efficient, success cannot be expected. In the Diesel engine 
the bulk of the air is compressed to about 5001Ь. per 
square inch, and the air which carries the oil into the 
cylinder is compressed from 100lb. to 200lb higher.“ It 
would be interesting to know with what efficiency the air 
is compressed in the Diesel engine. MN 

Otto eycle reciprocating engines having ideal efficiencies 
of 0'4 to 0°45 have given practical efficiencies of half that 
amount. By practical efficiency is meant ratio of brake 
horse-power to thermal units in gas consumed, calculated on 
the higher calorific value. When the ideal efficiency is 
increased above 0'45 the ratio of practical efficiency to 
ideal efficiency usually falls below 0:5—the greater the 
ideal efficiency the greater are the losses. With a turbine 
the losses ought also to increase when tae ideal efficiency 
is increased, but whether to the same extent as with an 
Otto engine it is difficult to say. When considering high 
compressions it is well to note that the Diesel engine with 
a high compression and an incomplete expansion has given 
some of the highest practical efficiencies yet attained. The 
compression should not cause the same trouble in starting 
a turbine as in starting a reciprocating engine, as with a 
turbine we should be able to arrange that at every instant 
the gross work is greater than the negative work. With a 
reciprocating engine having a single cylinder working on 
the Otto cycle we have, of course, periods when the negative 
work exceeds the gross work. 


CvcLE IL, CASE 1. 


With regard to explosion turbine engines, suppose that 
the fluid is compressed adiabatically to, say, 1011Ь. per 
square inch absolute—that is, to а temperature of 500deg. 
absolute C. Let it now be heated at constant volume by 
explosion, and let there be a mixture of such a strength 
that the temperature will rise to 2,000deg. C. (2,275deg. 
absolute C.) The pressure will then be 450lb. absolute. 
If the gas is now allowed to expand adiabatically till its 
pressure is atmospheric (when ite temperature will be 
855deg. absolute C.), and then cooled at that pressure till 
it resumes its original state, the pressure-volume and 
entropy-temperature diagrams will be as shown in Figs. 11 
and 12. In Fig 12 the heat supplied to the fluid is 
represented by the area a R T s, the heat rejeeted by 
the area a А Ss, and the heat converted into work by the 


area ARTS. 
area ARTS 
area d RTS 


The negative work can be compared with the gross work 
in Fig. x nut ratio of negative work to gross work 

area v А f 

a VETS 0:23. Cycle П., Case 1, very nearly 
resembles common practice to-day with reciprocating 
explosion engines. The expansion is, however, continued 
to atmospheric pressure. This, as a rule, is not desirable 
in а reciprocating engine on account of the extra length 
required to be given to the engine cylinder. This not only 
increases the loss by friction, but increases the loss of heat 
by the expanding gas, and if the same length of stroke is 
employed for drawing in the fresh charge, increases the 
heating of the charge before compression. The case, 
however, is very different with turbines, and there seems 


The Diesel Engine,” by Н. Ade Clark. Paper read before the 
Institution of Mechanical Engineers at Leeds in July, 1903, p. 3965. 
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values here indicated owing to radiation losses. 
СүсгЕ IL, CASE 14. 


The gas could not be allowed into an uncooled turbine 
at the maximum temperature in Cycle IL, Case 1; but if 
ion were performed wholly or nearly wholly in 
& divergent nozzle, the temperature of exit from the nozzle 


the 


500- 


oU Lbs. per sq. in. 
a 


° 


Volume 
Fig. 11.—Cycle II., Case 1. Pressure-Volume Diagram. 


would be sufficiently low to allow of the gas entering an 


uncooled turbine. 
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@ x $ 
Ета. 12.—Cycle II., Case 1. Entropy-Temperature Diagram. 
The kinetic energy of the gas (one cubic foot at A) on 
leaving the nozzle would be represented by the area 
VR IT i 1 in Fig. 11, and would amount to 20,500 foot- 
pounds. The mean velocity (the square root of the mean 
square) would be 4,120ft. per second. On comparing 
Cases 1 and 14 of Cycle II by reference to the table with 
Cases 2, 3, дА, 4, and 4A of Cycle I., which bave the same 
maximum temperature, it is found that the efficiency is very 
much ter than Cycle I., Case 2, is nearly as great as 
Cycle I., Cases 3 and дА, and is considerably below Cycle I., 


reason why with these the adiabatic expansion 
not be carried practically to atmospheric pressure. 
In practice the maximum pressure and the average maximum 
temperature throughout the gas would be less than the 


or example, if the gas at the maximum 
temperature of 2,275deg. absolute C. and the maximum 
pressure of 4591). abeolute were expanded in a perfect 
divergent nozzle till the temperature fell to 700deg. C. 
(975deg. absolute C.), which was fixed on as the maximum 
allowable temperature in an uncooled turbine, the mean 
pressure on leaving the nozzle would be 235:5lb absolute. 


Cases 4 and 4А. The ratio of negative work to gross work 
is, however, greater than in Cyole L, Case 2, and less than 
in Cases 3, 3A, 4, and 4A of Cycle I. 

There are two objections to the user of turbines of а 
cycle such as Cycle IL, and these objections must be set 
against the advantage which turbines would possess over 
reciprocating explosion motors in being able to make better 
use of the tail end of the pressure volume diagram. One 
of the objections is that explosions at constant volume 
have to take place intermittently, while a turbine desires a 
continuous supply of fluid. If the supply is not con- 
tinuous, the power of the turbine is less than it would other- 
wise be for a given size of machine, and the initial cost, 
the bulk, and—most important—the loss by friction are 
greater in proportion to the power developed than they 
would otherwise be. The other objection is that the fluid 
must leave the explosion chamber at varying pressure. 
This necessitates, unless special means are provided to 
prevent it, the fluid entering the turbine casing either at 
varying pressure or at varying velocity. This, of course, 
is objectionable, as the speed of rotation of the turbine 
cannot during the period of a cycle be made to vary 
correspondingly. 

The second objection might be met by employing in a 
раа turbine of the De Laval type long radial 

lades, and causing the nozzles to be altered in position 
according to the pressure, so as to direct the gas on to 
the outer ends of the blades at high pressures and on to 
the inner ends of the blades at low pressures. The 
difficulty could also be met by an arrangement of recipro- 
cating engine combined with a turbine, the gas being 
first expanded in the reciprocating engine to a certain 
pressure and then passed on to the turbine to complete 
its expansion. If several reciprocating cylinders were 
employed, the firat objection also would be got over. It 
is true that with such a combination some of the most 
important advantages of the turbine would be lost. The 
idea is, however, in the author’s opinion, worthy of con- 
sideration. Reciprocating steam-engines have been success- 
fully combined with steam-turbines in this manner.* 

CYCLE II., CASE 2. 

An explosion engine in which a very high compression 
pressure is employed will now be considered. If compres- 
sion be carried to 818lb. absolute as in Cycle I., Case 4, one 
obtains with а maximum temperature of 2,000deg. C. а 
maximum pressure of 2,045lb. absolute, and а very high 
ratio of negative work to gross work. If a much lower 
compression—namely, 4171. abeolute—is adopted, this 
wil give a temperature of compression of 750deg. 
absolute C. Working on the same cycle as in the last 
case, and arranging the explosive mixture to give a 
maximum temperature of 2,000deg. C. (2,273deg. absolute 
C.) a maximum pressure of 1, 265lb. absolute is obtained, 
and the pressure-volume and entropy-temperature diagrams 
will be as shown in Figs. 15 and 14. Referring to Fig. 14, 


area AU WW, o. 
Р area a U W w ш 

Referring to Fig. 13, 

neg. work area ui О, СА 

gross work area ui UI UW WI 
E is the same as in Cycle I., Case 4, and the ratio of 
negative work to gross work is also tbe same. The com- 
pression is lower than in Cyole I., Case 4, but the maximum 
pressure is very much higher. The excessively high maximum 
pressure is an objection to this case. 

CYCLE II., CASE 24A. 

И the expansion took place in an ideal divergent nozzle, 
as before, Ei the temperature fell to 700deg. С. (973deg. 
absolute C.) the gas would still have a pressure of 70lb. 
absolute, while the mean velocity of exit from the nozzle 
would be 4,300ft. per second. If tbe gas were expanded in 
the nozzle down to 26ʃb. absolute, the temperature would 
then be 741 abeolute C., and the mean velocity of the gas 
leaving the nozzle would be 4,850ft. per second. 

* Вее paper by Prof. Rate au read before the North of England 
Institute of Mining and Mechanical Engineers at Newoaatlo-on- Tyne, 


Dec. 15, 1902; or paper by the same author read at the Ohicago 
meeting of the Inst. of Mech, Engineers, 1904. 
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CycLE III., CASE 1. 

It has been proposed, when a water jacket is employed, 
to utilise the heat passed into the jacket water by causing 
this heat to generate steam from this water. This steam 
could then receive further heat from the products of com- 
bustion, which would therefore be reduced in temperature, 
while the steam would be superheated. The steam and 
products of combustion could then expand adiabatically, 
doing work in the same or in separate turbines. The carry- 
ing out of this idea would affect the efficiency in the several 
cases considered of Cycle I. Cooling arrangements are not 
required in Cycle I., Case 1, so this case need not be 
further considered. In Cycle I., Case 2, let it be supposed 
that the combustion chamber is jacketed, and that the 
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Id. 13.— Cycle IL, Case 2. Pressure-Volume Diagram. 


jacket water is heated and converted into steam by heat 

taken from the products of combustion, which have their 

temperature thus lowered from 2,000deg. С. to 700deg.C.— 

that is, to the temperature at which they can safely be 

allowed into an uncooled turbine, the steam being super- 

a up to 700deg. C. Let this be called Cycle III., 
ase 1. 

Referring to Fig. 6, the heat in the products of combus- 
tion which is converted into work is now represented by 
the area A B C D instead of by the area А В Е Е. The 
heat represented by the area d C E f has, however, been 
employed in heating water and generating and superheating 
Steam. The fraction of this heat which is converted into 
work will not now be as great as in the original scheme of 
working. That is to say, the net work got out of the 


heat put into the water апа steam will be less than the 
area DCEF. By transferring heat to the water and 
steam from the gas, E is, therefore, reduced. There must, 
however, in any case, as already mentioned, be lost in prac- 
tice a large amount of heat from the prodacts of combus- 
tion when these products of combustion enter the turbine 
casing at a temperature such as 2,000deg. C., and, by 
adopting this combined steam and gas scheme, a much 


+2275 


9 шо. 
Ета. 14.—Cycle IL, Case 2 Entropy-Temperature Diagram. 
higher practical efficiency may possibly be obtained than 
would otherwise be possible. Ав the net work ideally is 
less than in Cycle I., Case 2, and as the negative work is 
not less (and may be greater by the amount of work 
required to pump the water into the jacket if under 
pressure) the ratio of negative work to gross work is 
increased. In Case 2 of Grele I, the ratio of negative 
work to gross work is low, and it will be, therefore, allow- 
able to increase this ratio. 
CvoLk III., CASE 2. 

Case 3 of Cycle I. could be modified in the same way 
by reducing the temperature of the products of combus- 
tion from 2,000deg. C. to 700deg. C., and by employing 
the heat so given up in heating water and generating and 
superheating steam. The steam could be generated at 
500lb. pressure absolute (the same pressure as the products 
of combustion) and superheated to 700deg. С. at this 
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FIG. 15.—Cycle III., Case 2. Pressure- Volume Diagram—Gas. 


pressure. 'The steam and gas could then be expanded 
adiabatically in the same or in separate turbines. As in 
the previous case, E would be reduced, and the ratio of 
negative work to gross work increased. Аз in the previous 
case also, the practical efficiency might be largely increased. 

The pressure-volume and entropy-temperature diagrams 
for the gas in this case (called Cycle IIL, Case 2) are 
shown in Figs. 15 and 16 respectively. The is 
compressed along the line A G as in бус I., 5, 
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till its pressure is 300lb. absolute, and its temperature is 
409:5deg. C. (682 5bdeg. absolute C.). It is then heated 
by combustion at constant pressure along the line G H as 
in Cycle I, Case 3, till ite temperature is 2,000deg. C. 
(2,273deg. absolute C.). Heat is now withdrawn from the 
HT:2273 


E k 
Е10.16. —Сус1е III., Case 2. Entropy-Temperature Diagram —Gas. 


gas at constant pressure and transferred to the water and 
steam, the temperature of the gas falling along the line 
H H, to 700deg. C. (973deg. absolute C.) at H,. The heat 
Gig. 16) b are the PH d m is represented 

ig. 16) by the area А 8 now expands 
a radical along the line H. K, till акей ж ie lb. 
absolute, when the temperature will be 140deg. C. (413deg. 
absolute C.). The contraction of the gas at constant pres- 
sure slong the line s completes the cycle. Dotted lines 


have been placed on Figs. 15 and 16 to illustrate Cycle I., 
Case 3, where this differs from the present cycle. The two 
cycles can thus be compared. | 


Pressure-volume апа entropy-temperature diagrams for 
the water are shown in Figs. 17 and 18. Referring to 
Fig. 18, the water is heated at a constant pressure of 
5001Ь. per square inch absolute along the line fc from 
100:6deg. C. (575:6deg. absolute C.) to 214deg. C. (487deg. 


Fig. 17, and is negligible in an investigation of the nature 
of the present. 

Tbe heat required to raise the water from 373 6deg. 
absolute C. to 487deg. absolute C. is represented in Fig. 18 
by tbe area f, fcc, The area ci cg g represents the latent 
heat of steam at a pressure of 500lb. absolute (the tempera- 
ture being 487deg. absolute C), and the area g,gd e, 
representa the hear required to superheat thy steam from 
487deg. absolute C to 973deg. absolute C. The area 
f, fh h, represents the latent heat of steam at а pressure of 
151. absolute, and the area Л, hee, represents the heat 
required to superbeat this steam from 3735:6deg. absolute C. 
to 457deg. absolute C. 

Comparing this case with Case 3 of Cycle I., it is found 
that the total heat absorbed is the same in both cases, 
being represented by the area a G H & in Fig. 16. The 
portion of this beat which is converted into work in Case 3, 
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FIG. 17. - Cycle III., Case 2. Pressure - Volume Disgram—Steam. 


Cycle I., is represented by the area AGH K, while the 
corresponding portion in the present case is represented 
by the sum of the areas AGH, К, (Fig. 16) and Fed eh 
(Fig. 18). This sum is less than the area A GH K, and 
E in this case is only 0°33 as compared with 0°58 for 
Case 3 of Cyzle I. The fall in the value of E is due to 
the relatively low efficiency of the steam portion, which 
has an ideal efficiency of only 0:28. (This is really not low 
for a steam-engine.) 

The feed water has been taken at & temperature corres- 
ponding to atmospheric boiling point. It has been assumed 
that the steam is exhausted into tbe atmosphere, and is not 
condensed for use over again. It would, therefore, be 
necessary, in order to follow the cycle, to heat the feed 
water to 100deg. C. It should not be difficult to approxi- 
mately accomplish this by utilising the heat of the 
exhausting gases. By heating the feed water stil more 
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Ес. 18.— Cycle IIL, Case 2 Entropy- Temperature Diagram—Steam, 


absolute C.), which is the boiling point at this pressure. 
The water is now converted into steam, this process being 
represented by the line cg; and the steam is superheated 
at constant pressure as represented by the line 9 d till its 
temperature ів 700deg. С. (973deg. absolute C.). The 
steam is then expanded adiabatically along the line d e 
till it falls to 15lb. pressure absolute, its temperature then 
being 184deg. C. (457deg. absolute C.). The steam is 
now exhausted and cools along the line e ^. Ath 16 is 
saturated, its temperature being 100-6deg. C. (575: 6deg. 
absolute C.), and thereafter it condenses along the line I f, 
and is compressed to its initial state. Fig. 17 shows the 
work done by the steam in its generation, superheating, 
and adiabatic expansion. The work done in forcing the 
water into the chamber at 500lb. pressure is not shown in 


the efficiency could be improved; but the improvement 
would be slight (less than in an ordinary steam-engine), 
and the feed water would have to be under pressure. As, 
moreover, any increase of exhaust or back pressure is а 
serious matter with а turbine, and as feed-water heaters 
must to a certain extent affect this back pressure, any 
prospect of gain by heating the feed water beyond 
100deg. C. need not be considered. 

The gross work in the present case is represented (Figs. 
15 and 17) by the area 2 Z Н, К, A the area acd e. This 
is less than the gross work in Cycle L, Case 3, which is 
represented by the area 2 Z H К. The negative work in 
Cycle I., Case 5, was represented by the area 2 ZG A. 
In the present case it is also represented by this area, 
neglectíng the work of pumping the water into the jacket. 
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The ratio of negative work to gross work in the present 
case is 0 41, as compared with 0:3 in Cycle I., Case 3. 
This ratio (0 41) is rather high. It will, however, probably 
nut be so objectionable in the present case as the ratio 
0 40 in Case 4 of Cycle III., as the real efficiency in practice 
will come nearer to the ideal in this case than in Case 4 
of Cycle III. We could in the present case reduce the ratio 
by lowering the compression. ‘This would reduce E. 

As the mass of the water employed is not the same. as 
the mass of the air and fuel, the scale for entropy in 
Fig. 18 has been made different from that in the other 
entropy-temperature diagrams, so that in all these diagrams 
areas represent quantities of heat to the same scale. In all 
the pressure-volume diagrams the scales are the same, except 
in Fig. 19, which will be referred to hereafter. It might 
be mentioned here that all the numerical results given in 
this paper have been obtained by calculation and not by 


scaling the diagrams. 
(To be continued. ) 


THE CHURCHER ALTERNATING RECTIFIER. 


We take from our American contemporary, the Journal 
of Electricity, Power, and Gas, the following interesting 
description of the Churcher alternating-current rectifier, 
which is a decided departure : 


Much hard work must be done, difficulties overcome, 
methods of manufacture and sale perfected, before any 
real success is achieved. Such has been the case with the 
alterpating-current rectifier, about which more or less has 
been written in the last few years. It is not a newly 
discovered fact that aluminium and some other metals have 
the faculty of developing upon their surfaces an insulating 
film when in contact with certain solutions, and while elec- 
trically positive to another electrode in the same solution, 
but it has remained in an unperfected state. 


NEGATIVE 
DIRECT 


The Churcher Alternating Rectifier. 


The Churcher alternating-current rectifier is a decided 
departure from anything before constructed, and is now 
in marketable and practical shape. The best that has 
been accomplished heretofore was a very inefficient 
and crude device. A single cell with a pair of suitable 
elements will rectify part of the cycle of an alternat- 
ing current, but this is not a true unidirectional current. 
It is still an alternating current in character with one 
alternation of greater amplitude than the other, and giving 
an efficiency of perhaps 20 per cent. when charging a 
storage battery. This poor result is partially caused by 
the return or leakage current passing through the rectifier 
and through the battery in the wrong direction, hence dis- 
charging it. To charge a storage battery under this con- 
dition, it is evident that an excessive charging current must 
be used to overbalance the excessive discharge that takes 
place during one-half of the cycle. For example, in figures 
that are approximately correct, to charge a battery of cells 
aggregating 50 volts a potential of about 60 volts is 
ordinarily required. Supposing, for illustration, that this 
potential will pass 10 amperes tk. ough the cells on 
direct-current circuit. In order to charge at this rate 
from an alternating current with a single old-type 
rectifier, it will be necessary to raise the charging potential 
aufficiently, say to 75 volts, to force 50 amperes through the 


cella—an excessive charge. This is because of the fact that 
the potential of the return wave of the alternation will be 
added to that of the battery, and produce a serious leak 
through the insulating film on the aluminium electrode. 
The average discharge potential would be 50 plus 75, or 
125 volts. Average, because at the peak of the alternation 
the actual potential would reach about 150 volts against the 
film, which is approximately its breakdown poiat. This high 
return potential, as it may be termed, will cause a discharge 
of about 40 amperes—an excessive discharge rate. This 
leaves a net charging current of 10 amperes It is pre- 
supposed that a battery requiring 10 amperes would have 
capacity of about 100 ampere-hours, and hence it will be 
seen that in order to charge at 10 amperes from the old 
type of rectifier it was necessary бо charge at 50 and 
discharge at 40 amperes, leaving the required margin for 
charging. At this rate the rectifier would be rapidly 
destroyed, and the best storage battery would be served 
likewise. A rectifier of that type is not worthy of further 
consideration, as it is of no more real value for other 
purposes than for charging batteries. 

The next step was the combination of four rectifying 
cells, known as the Graetz method of connection. This 
combination was somewhat better, in that it rectified both 
waves of the cycle, and hence gave a true unidirectional 
current. The efficiency was necessarily low, because of the 
fact that the resistance in the path of the useful current 
was double, and leakage was also double that of a single 
rectifier. The old type of single cell being inefficient to 
start with, the combination of four was nearly four times 
as bad, to say nothing of the wear and tear on four sets of 
electrodes and four solutions. The only gain was a really 
unidirectional current produced, so tha: in charging а 
storage battery all of the energy passing through it was 


available for discharge, barring, of course, inherent losses 


peculiar to storage batteries. 

The next step was the perfection of the Churcher rectifier. 
This device rectifies both waves of any alternating current 
and requires but one jar, one solution, and one set of elec- 
trodes to do so. In this way the internal resistance is 
reduced to a very low point—ia fact, it is only limited by 
mechanical necessities to prevent short-circuits. This loss 
is almost negligible. The principal loss that doss take place 
is the leakage current. This current does not pass through 
the apparatus operated by rectified current, but is expended 
in heating the solution. This loss is largely dependent 
upon the electrode potential at the film, the purity of the 
aluminium and solution, and its temperature. Where 
continuous service is required of the rectifier, it is there- 
fore imperative to prevent this initial rise in temperatare 
by the use of water-cooling pipes or radiation of some sort. 

This form of rectifier requires the use of a transformer 
with a secondary of twice the direct-current voltage required, 
plus the resistance loss. This secondary coil is tapped in 
the centre, and by virtue of the action of the rectitier this 


tap remains positive at all times to one or the other extreme 


terminal. The active electrodes are attached to each of the 
extreme secondary terminale, the number depending upon 
the phase of the alternating supply. Owing to the peculiar 
properties of the films on these electrodes, no appreciable 
current passes from either to the other. Electrodes of 
inactive materia], such as platinum, carbon, etc., would 
short-circuit the transformer. Between these active elec- 
trodes, but insulated from them, is placed an inactive 
electrode, preferably platinum. Connected between this 
electrode as one terminal and the centre tap of the trans- 
former as the other is connected the battery to be charged, 
direct-current motor or other apparatus to be operated, 
In operation the current passes from the centre tap of the 
transformer to the motor, from the motor to the inactive 
electrode in the rectifier solution to one or the other active 
electrodes, depending on which is at that instant negative 
to the centre of the transformer. Inside the rectifier the 
current, therefore, passes from the inactive electrode first. 
to one, then to the other active electrode, as the alterna- 
tions of the cycle take place, the centre of the transformer 
remaining positive at all times. It will be understood from 
this that one side of the transformer is active while the 
Hout is inactive, and then reversed during the next alterna- 
tion 
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The regulation of direct current is best attained by 
placing an adjustable inductance between the transformer 
terminals and the active electrodes of the rectifier. This 
regulation can also be very efficiently attained by an induct- 
ance in the main alternating supply, or by varying the 
number of turns,of wire in the primary of the transformer. 
Either form of regulation is, of course, much more efficient 
than placing resistance in series with storage batteries when 
charging from 110-volt direct-current mains. It is also a 
well-known fact that a pulsating unidirectional current is 
especially desirable for charging storage batteries. Just 
why it is so is not very well understood, but the fact 
remains. 

The practical limit of voltage of one cell of the Churcher 
rectifier is about 50 volts direct current at full ampere 
load or a difference of potential across the active electrodes 
of about 130 volts. Somewhat higher voltage may be 
obtained under favourable condition, but the efficiency is 
generally much lower because of the increased leakage from 
one transformer terminal to the othes. Through the use 
of two cells and two secondaries in the one transformer 
twice the voltage can be obtained; three cells with three 
secondaries in the one transformer will give three times the 
voltage, eto. 

Thus it is evident that the Churcher system of rectifiers 
will deliver any potential of direct current from any 
alternating current. This statement may seem very broad, 
but it is perfectly true. Potential, phase, cycles, direct 
current are all matters of detail, readily worked out by 
anyone familiar with the system. 


TRADE NOTICES AND NOVELTIES. 


Nalder Duplex Station Voltmeter. 


Messrs. Nalder Bros. and Thompson, Limited, of 34, Queen- 
street, E.C., have recently placed upon the market a new form 


of station voltmeter which possesses some novel and most useful 
features. It is of the “edgewise type, and consists cf two 
similar instruments fixed together and mounted on a hinged 
bracket, so that the voltmeters may be turned in any desired 
direction. "These iustruments can be illuminated if required. 
The advantage of such an instrument for paralleling purposes is 
evident, as it is much easier to determine when both the voltages 
are the same than is the case by using two distinct instraments. 
Also, for reading the voltage on each side of a three-wire system, 
the instrument is a distinct advance on anything that has 
appeared hitherto. Sach an instrument will be highly appre- 
ciated by all central-station engineers, as it is of use in both 
alternate-current working and three-wire continuous-current 
systems. We have also to announce that Messrs. Nalder Bros. 
and Thompson have been awarded a gold medal for electrical 
measuring instruments exhibited at the St. Louis International 
Exhibition. 
Underfeed Stokers. 


From Erith's Engineering Company, 70, Gracechurch-street, 
London, we havea catalogue in which are rully described the 
principle and working of their patent underfeed stokers. 
Illustrations included of installations already at work prove 
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that the merits of the system have won for it extensive 
recognition of a practical order. The good reports which we 
have from time to time obtained from users confirm the theory 
of underfeed as being substantially correct, while the above- 
mentioned firm have shown us that the difficulties attending its 
practical application have been successfully overcome. | 


LEGAL INTELLIGENCE. : 
AREA OF SUPPLY. А 
The Attorney-General and Others у. The Metropolitan 
Electric Supply Company, Limited. 


Ia the Chancery Division last week Mr. Justice Farwell had before 
him an action in which the Attorney-General at the instarce of the 


‘Willesden Urban District Council sought a declaration that the Metro- 


politan Electric Supply Company had no power to supply energy 
within the urban district of Willesden. 

Mr. Upjohn, K. O., and Mr. J. W. Greig appeared for the Attorney- 
General, and the company were represented by Mr. Cripps, K. O., Mr. 
Jenkins, K.O., and Mr. О. Н. Sargant. 

The defendant company was incorporated under the Companies’ 
Acts, and its articles of association provided for the unrestricted 
acquisition of land on which to erect power stations and the 
su.ply of electrical energy. By Section 5 of the Act passed in 
1889 in favour of the defendant company it was directed that ‘‘ the 
undertakers shall not, at any time after the paseing of this Act, supply 
‘energy or (except for the purposes of this Act) erect or lay down any 
electric lines or works beyond the area of supply otherwise than under 
the authority of Parliament or under a license granted by the Board of 
Trade under the priocipal Act, provided that where the undertakers 
were on May 20, 1889, supplying, or under any binding agreement to 
supply, energy to any premises beyond the area of supply they may 
continue to supply or supply energy to such premises until Sept. 29, 
1890.” The area of supply mentioned in the first schedule was a 
district situated within the administrative county of London. By 
three subsequent provisional orders as confirmed by Parliament, the 
defendant company was given similar powers in three other districts 
all, situated ia the said administrative county, and each order 
contained a prohibition similar to that contained in Section 5 
cf the Act of 1889. Ia 1898 the defendant company secured 
the passing of another private Aot of Parliament. which  antho- 
rised them to construct a generating station at Willesden, owin 
to the lack of land within tbe areas which they were authoris 
to supply. This Act contained the following farther provisions: It 
shall be lawful for the company to hold and use as a station for gene- 
rating electric current or electrical energy certain lands recently acquired 
by them in the parishes of Willesden and Acton . . . and to 
establish and work on those lands plant for genorating electrical energy 
and for other purposes incidental to or connected with their undertaking 
or business; and It shall be lawful for the company to use ару ot 
their cables or wires and any mains or cables connectea therewith for 
the transmission of electric current or electrical energy from their works 
on the said lands at Willesden and Acton to the several distributing 
stations of the company in their Paddington, St. Marylebone, and 
Mid- London areas defined by the several provisional orders hereinbefore 
mentioned and the area in St. Martin-in-the-Fields and the neighbcur- 
hood defined by the Metropolitan Electric Lighting Act, 1889, ата to 
use the generating station on the said lands for the purpose of supplying 
electric current or electrical energy within the saveral areas or districte 
over which the company have now powers of supply or over which they 
may hereafter have such powers under any special Act or provisional 
order." In 1898 the Willesden Urban District Council obtained powers 
to supply electricity within its district. In December, 1903, the 
defendant company commenced to supply the London and North- 
Western Kailway Oompany, who have sidings adjoining their gene- 
rating station at Willesden, with electrical energy from the said 
station. It was now contended that such supply was a violation of 
— statutory prohibition in the Act of 1889 and the subsequent 
orders, 

Mr. Upjohn, K.C., contended that the prohibition in the defendants’ 
private Act and in the orders was general, and meant that they could 
supply electricity only within the limits of the statutory districts. The 
Act of 1898 did not confer any power upon the company to supply elec- 
trical energy in Willesden ; it merely allowed their generating station 
Ps used tor the purpose of supplying the statutory districts and no 
others. 

Mr. Cripps, K.C., said that the defendants were, under their 
memorandum of association, а company with unlimited powers of 
supplying electrical energy. Their private Act and the orders gave the 
company special powers, and put them under special disabilities in 
certain districts. The prohibition was not a general one, preventing 
them from exercising their general powers; it meant that the company, 
as undertakers under the special Act or order, should not raid neigh- 
bouring districte and compete with other companies. Undertakers” 
meant undertakers under the Act and exercising the powers conferred 
by the Act, and not the company with its general powers of supply. 
Alternatively, it was contended that Section 2 of the Act of 1898 
was quite general, and conferred upon the company the power of 
supplying electricity in Willesden. 

In delivering judgment, his Lordship examined the provisions of 
the Act of 1889, which defined the ‘‘ undertakers” as the defendant 
company. He thought it germane to enquire what the Legislature had 
in view in passing that piece of legislation. He was entitled to put . 
himself in the position of the Legislature with the knowledge which 
it had acquired at that time. It appeared that the object of that. 
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and similar legislation was to allot certain metropolitan districts to 
certain companies—sometimes one in a district and sometimes two, 
but never more than two. Further, it was clear from certain clauses 
that Parliament took iuto consideration the financial condition of the 
companies which asked for statutory powers, The Legislature would 
naturally take pains to see that every company had sufficient funds 
not only to ёзтту out the necessary works, but to carry on the under: 
taking when onoe they had started active operations, and oertain 
elauses were inserted with that view. Now he was asked to say 
that the prohibition contained in Olause 5 of the Act of 1889, 
and repeated in the subsequent provisional orders, was not а 
general prohibition, but only applied to the company as undertakers 
under the particular Act. e agreed that some qualification 
was necessary, and that was that the undertakers, so long as 
they were undertakers workiog that particular undertaking, must not 
supply electricity outside the statutory area—the prohibition was not 
meant to extend to the company for all time. But he could not inter- 
ret the prohibition so as to limit it in the way the defendants wished. 
rther, the proviso to the clause excluded the idea of limitation, for 
if thie was not а genera! prohibition the proviso would be unnecessary. 
The result was that he could not insert limiting words in Clause 5. 
Then he came to the Act of 1898, the object of which was clear from 
the preamble. Parliament had thought proper to have а number of 
electric districts complete in themselves, But in this preamble 
Parliament was told that the system had broken down and could 
not work in this particular instance, owing to the increase in the 
consumption of electricity. The compsny appealed to Parliament to 
relax its policy so far as to allow them to ereot a generating station 
for supplying their statutory areas outside those areas. That was the 
plain meaning of the Act; it was intended to benefit customers of 
the company within their areas, Section 2 was in general terms, and 
what it would mean if the company at any time relinquished its areas 
he would leave to someone else to decide when the case arose. But 
the section did not authorise the company to supply eleccrical energy 
from that station indiscriminately, while Section 16 enabled them to 
supply their districts, and was oonsistent with the recitals in the 
preamble, He could not find anything in the Act giving the 
defendants power to supply eleotricity in Willesden. Ол all these 
grounds it seemed to him that the company were acting in contra. 
veution of legislation, and must bs restrained by injunction ; but he 
would suspend the injunction for а month to allow the railway to make 
other arrangements for а supply of electricity, and if the defendants 
appealed within a fortnight then it would be suspended until the 
hearing of the appeal. There must also be & proviso to the effect that 
the declaration and injunction should not apply in the event of the 
compsny perting with its statutory undertakings, as to which event 
the Court expressed no opinion. | 


DISPUTED ELECTRIC LIGHT ACCOUNT. 


At Aston Police Court on Friday last, William Hunter, cab 
proprietor, was summoned by the Aston Manor Oorporation for the 
non-payment of £3. 1s, lld., of which £2. 10a. 10d. was for the 
supply of electrical energy, and 118. ld. for rental of fittings, The 
electrical supply wae from March Б to May 26, when defendant ceased 
to use the current. 

Mr. R. B. Leech, assistant engineer to the Corporation, stated 
that the current for which defendant had been charged had been con- 
sumed, and defendant was the only consumer who had not paid his 
account. 

Defendant's ра was that the charge was not jast, and that the 
Corporation had not carried out their agreement. He was quite 
willing to pay on the meter reading. 

Mr. Leech replied that the number of Board of Trade units shown 
on defendant’s account was true. 

Defendant did not dispute the rental charge, and as to the charge 
dg current, complained that on the bill the state of the meter was not 

own, 

Mr. Leoch said that the gross amount was shown. 

Defendant said that on the first reading of the meter he went down 
the cellar with a youth, and asked what current he had consumed 
and the youth replied 32. The meter bore the word units, and 
when he received his bill he found that the number of Board of Trade 
unite for which he was charged was 128, 

Mr. Leech explained that each division shown on the meter was 
equivalent to four Board of Trade units. 

Defendant asked why the man did not tell him that this was so, 
and expressed the opinion that that was because he did not know. 

Mr. Leech: A number of the consumers engaged an expert in Birm- 
ingham. That expert came to the works, and was perfectly satisfied 
that the meters to be multiplied by four. 

The Chairman said tke magistrates could see the Oorporation’s 
difficulty, but, technically, Mr, Hunter had cause for complaint. The 
view of the Bench was that if the meter was not intended to register 
Board of Trade units, proper notice should have been given to the 
defendant before it was fixed. If that were not done, a man might go 
on using the light under a wrong impression. 

Mr. Leech said the reason Mr, Hunter had not received that notice 
was that the Oouncil expected the meters to be adjusted to the Board 
of Trade scale early in February, but some delay occurred. 

Ultimately the case was adjourned for a fortnight, and the Bench 
suggested that the meter should then be brought into oourt. 


STREET OBSTRUCTION. 


Mr, R. Fite-Rogers, manager of che Middlesbrough and Stockton 
tramways, was charged at Middlesbrough Police Court the other day 
with allowing tram No. 15 to stand longer than was necessary to take 
up and set down passengers, 


According to the Chief Constable, three officers observed that No. 52 
car, which was going along Newport-road in the direotion of Stockton, 
was overloaded. Mr. Fitz-Rogers asked the 5 to remove the 
excess passengers, but the inspector declined. He, however, would be 
glad to assist their servants to do so, which was in accordance with his 
instructions. | 

Meanwhile, No. 15 car came up from the opposite direction, and Mr. 
Fitz-Rogers said he would refuse to allow it to proceed until the police 
cleared the overloaded car of its excess passengers. This the police 
declined to do, and there was а delay of five minutes, and an obstruction 
to the street traffic, as a large crowd collected. 

The Bench inflicted a fine of 20s. and 21s. costs, Notice of appeal 
was given, 


TRAMWAY FARES. 


Montagu John Blatchford, a member of the Town Council, was 
charged at the Halifax Borongh Oourt, at the instance of the Tram- 
ways Committee, with having refused to pay a tramway fare. The 
amount involved was 4d., the fare from the railway station to the 
stopping stage near the post office. Originally the stage was opposite 
the post office, but it has been moved for pu of convenience 
about 20 yards nearer George s. square. Mr. Blatchford, who was 
going to Highroad Well, boarded the car at the old stopping place, and 
the conductor demanded the fare as from the railway station. The 
defendant said the case was a trumpery one, and might have been 
obviated by a little explanation and courtesy, A fine of 1s., inclusive 
of costa, was im 


At the Nottingham Summons Oourt John Mellers was summoned 
for refusing to pay a penny tram fare. 

Mr. H. W. Day, of the town clerk’s department, prosecuted, and 
said that defendant boarded a St. Ann’s Well-road car at the bottom 
of Market-street and travelled to Parliament-street. When asked for 
his fare, defendant said that he had got on the wrong car. The ocon- 
ductor said that he must either pay a penny fare or leave his name 
and address, but the defendant thrust his hand in the conductor's 
face, causing his mouth to bleed. A constable had to be fetched before 
the defendant would give his name and address. Mr. Day pointed 
out how necessary it was that conductors should be protected in the 
discharge of their duty, and said that each car bore boards plainly 
stating the destination. 

The Defendant said that he only got on the car in Queen-street, 
and added that as soon as he found his mistake he attempted to get off. 

À fine of 10s. was imposed. 


LINCOLN TRAMWAYS COMPANY. 


In the King's Beoch Division, before the Lord Ohief Justioe, Mr. 
Justice Kennedy, and Mr. Justice Ridley, sitting as a Divisional Court, 
the case of the Lincoln Tramways Oompany versus Dickinson came on 


for argument, on appeal by the defendant from a decision of Judge 
Sherston Baker at Lincoln County Oourt. | 
Mr. Hugo Young, K.C., for the defendant, said that the whole 
question turned on the construction of certain letters. The defendant 
was asked by the plaintiffs to make a report on their lines. He 
did so, but was unable to give evidenoe in the impending arbitra- 
tion. After his initial fee of 50 guineas had been paid, the plaintiffs 
alleged that he was bound to give evidence, and that as he had failed to 
give evidence, they were entitled to recover back the fee they psid him 
to report, The arbitration never became necessary, as the parties came 
to an agreement. Meanwhile, however, Mr. Dickinson declined to 
give evidence, and the plaintiffs en another gentleman, in view of 
the possible arbitration, paying him 50 guineas, Plaintiffs sought 
to recover the fee from the defendant, who contended that there was 
no contract to give evidence, and that be had done what he was paid 
for—namely, made an examination and reported on the lines, with a 
view to assisting plaintiffs to see what price they ought to ask. The 
county court judge decided in favour of the plaintiffs, and deRndant. 
now a e. \ 
Ther Lordships reversed the decision of the Court below, judgment 
being entered for the defendant, with costs. 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


The annual meeting of this Company was held at Winchester House 
on Friday last, Mr. E. L. Evan-Thomas presiding. Particulars of the 
report appeared in our last issue. 

The Chairman stated that the gross earnings for the past year had 
increased since the enlargement of the capital two years ago о рег 
cent. from the lighting and from the railway 40 per cent. eir net 
earnings had during the same period incrensed 54 per cent. from light- 
ing and from power 50 per cent. In connection with the anticipated 
extensions, the engineer’s estimate was that the next 6,000 h.p. would 
only cost an additional £37,000. 

e Hen. M. R. Gifford seconded the motion, and the report was 
adopted. _ 


NORTH-WESTERN ELECTRICITY AND POWER-GAS. 


The meeting of the shareholders of this Company was held at the 
North-Western Hotel, Crewe, Mr. T. W. Twyford occupying the chair. 
The chairman having explained the position of the Com ,it was 
decided to increase the capital with а view, to paying off de liabilities 
incurred in obtaining the two Aots of Parliament, and for other pur- 
poses, A sum of nearly 26,000 was promised at the meeting. e 
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Oompany will make an appeal to the public for capital when the 
money market is in a favourable condition. н 


NEW COMPANIES REGISTERED, 


Horstmann Gear Company, Limited. — Capital, £1,000. 
Object: to acquire from S. A. Horstmann, A. Horstmann, К. Н. 
Horstmann, G. O. H. Horstmann, and W. T. Edgar the benefit of a 
certain existing invention relating to speed gear of motorcars, cycles, 
and other machines (Patent No. 11,614 of 1904). | 

Falkirk Electric Construction Syndicate, Limited. — Capital, 
£100,000. Object: to acquire the control of the statutory rights 
under the Falkirk and District ашна Order Oonfirmation Aot, 
1901, for the construction of tramways in 
that purpose to enter into an agreement with the Scottish Electric 
Traction Company. Registered office: 37, Oastle-street, Edinburgh. 

Darlington Wire Mills, Limited.—Oepital, £20,000. Odjects: 
pr ien and on that part of Messrs. Dunford and Elliott 

e 
Mille, Darl n, formerly known as the Darlington Steel Wireworks, 
as steel-wire drawers, makers of steel and iron wire, tramway, electric 
light, and other wire, eto. 
Liens Registered. 

Electric Law Press, Limited, London, E.C.—Lien registered 
Oct. 20 for £140 7 per cent. debenture, part of £500 ; amount pre- 
viously issued, £100; no trustees; charged on the undertaking and 
all the and assets, including the uncalled capital, stock-in- 
trade, and book debts for the time being. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Vienna,—The Government Railways require tenders for telegraph 
tape for 1905. Tenders by Nov. Б. 

Melbourne.—The Federal Postmaster-General requires tenders for 
6,000 yards of telegraph cable. Tenders by Nov. 15. 

Crejour (Roumania).—The Municipality require tenders for con- 
struction and working of tramways for 50 years by Nov. 7. 

Porto Alegro (Brazil) —The term for receiving tenders for an eleo- 
tricity station, already announced, has been prolonged to Nov. 30. 

Banza (Spain). —The Municipality requires tenders for the electric 
lighting for five years. Particulars from the A'calde, Banza (Jaen). 

Guirgia (Ronmania).—Tenders are required for the electric 
lighting of the town. Particulars from the town's secretary. Tenders 
by Jan. 28. 1905. 


Hammersmith.—The Oouncil invites tenders for the supply of 


(1) extra high-tension feeder mains and (2) draw boxes, frames, covers, 
eto. Tenders by Nov. 16. See advertisement. 

Erith.—Tenders sre invited for material and work in connection 
with the installation of electric light at the Education Oommittee's 
offices at Picardy, Belvedere. Tenders by Nov. 11. See advertisement. 

Caen (France).—The Prefect requires tenders for concession of a 


tramway from Ryes to Caen via Ureully for goods and passeogers. 
oe в from the Prefect of Oalvedos, Caen. Tenders by Feb. 1, 
1 


Liege. —Tenders are required for the construction and working (oon- 
cession) of three electric tramways. A deposit of £400 is required. 
аот from the Provincial Government, Liége, Tenders by 

ov. 14, i 

Hammersmith.—The (Guardians invite tenders for a complete 
wiring installation for the electric lighting of their new workhouse and 
infirmary at Wormwood Sorubbs, Tenders to the Olerk to the 
Guardians by Nov. 15. 

Musselburgh (Scotiand).—The Town Oouacil iuvite tenders for 
electric wiring and fittings for town hall and offices. Specification 
may be obtained from the Burgh Surveyor. Tenders to Mr. George 
Lendale, burgh surveyor, by Nov. Б. 

La Paz (Bolivia).—The Municipality require tenders for the 
electric lighting of the town for 12 years. There is an old central 
station and water power of 150 h.p. to 200 h.p., which is sufficient for 
the number of lamps required. Tenders by Jan, 15, 1905. 

Johamnesburg.—The Municipal Council invite tenders for two 
35-ton electric overhead travelling cranes and MEM ee PIA and 
switchgear. Tenders must be addressed to Messrs, Mordey and 
De wbarn, 82, Victoria-etreet, Westminster, S. W., and received by 
them not later than Deo. 27. 

Rotherham.—The Oorporation invite tenders for wiring the new 
isolation hospital buildings in Badeley Moor-lane. Specification and 
forms of tender at the office of the Borough Electrical Engineer, Raw- 
marsh- road. Tenders to be sent to Mr. W. J. Board, town clerk, Town 
Hall, Rotherham, by Nov. 21. 

Ballinasloe (Ireland), —The Committee of the District Lunatic 
Asylum invite tenders for wiriog the temporary buildings for 55 incan- 
descent lamps of 16 с.р. each, at a pressure of 200 volts, and the neces- 
вагу overhead cables to connect same with engine-house, and all else 
necessary. ‘Tenders by Nov. 14. 

Madrid.—An application has been received from Don José Xinxo 
for a concession for an electric tramway starting from the Plaza Rovira 
in Gracia and terminating at San Juan de Horta. The notice is 
published with a view to eliciting any applications for the same conces- 
Nor т" advantageous terms ; suc applications to be made by 
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Craivo (Roumania). — The Monieur des Intérêts Matérials 
(Bruseels) announces that the adjudication will take place at 4 p.m. on 
Oct. 25 (Nov. 7) at the Mayoralty of Craiova, of the concession for 
construction and working of a line of tramways (mechanical traction) 
in the town of Oraiova. The duration of the concession is fixed at 
50 years. А provisional deposit of £200 is required. 

Brusseis.— Tenders are invited for the construction of an electric 
generating station snd other works in connection with the establisl- 
ment of a goods station at Brussels. The estimated cost of the work is 
about £4,567. A deposit of about £280 is required to qualify any 
tender. Specifications (реве 1s. 10d.) and farther particutars may be 
obtained from M. De Rudder, Administrateur des Voies et Travaux, 
11, Rue de Louvsin, Brusse's. 

Burslem (Staffs). —Tenders are invited for the supply and erection 
of the anie: electric lighting plant at the workhouse, Chell, for the 
Guardians of Wolstanton and Burslem Union: (Section A) water-tube 
boilers, with fittings ; (B) feed-water heater, feed pumpe, piping, eto.; 
(О) two 25-kw. steam dynamos and booster; (D) switchboard ; (E) 
cables and wiring; (F) accumulators; (G) aro lamps. Tenders to 
Mr. J. A. Lowndes, clerk, by 12 noon on Nov. 16. 

Shanghai. —The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
poeals are desired for the single-trolley and double-trolley lines, А 
as forma contract is open to inspection by tenderers, and oopies will 

supplied to applicants by the Council's agents, Messrs. John Pook 
and Oo., 63, enhall-street, London, E. O. Tenders by March 31. 

Dundee. —The Town Oouncil invite tenders for the relaying of the 
present copper візір feeder main throughout the town with insulated 
cables. Specifications may be had on application to Mr. Н. Richardson, 
A. M. I. E. E., city electrical and tramways engineer, Dudhope-orescent. 
road, Dundee, on payment of 40s., which will be returned only on 
reaeipt of a bona fide tender. Tenders to Mr, W. H. Blyth Martin, 
clerk to the Oouncil, City Ohambers, Dundee, not later than first post 
on Nov. 18. i 

Sydney.—Tenders will be received at tho office of the Acting Deputy 
Postmaster. General, Sydney, New South Wales, up to 2.20 p.m. on 
Deo. 28, for the supply and delivery at the Departmental Stores, 
Sydney, of telegraph, telephone, and electric light material. Specifi- 
cations and general conditions may be seem and tender forms obtained 
at the General Post Offices Sydney, Melbourne, Brisbane, Adelaide, 
Hobart, and Perth. Samples may also be seen at Sydney, Melbourne, 
Brisbane, and Adelaide. 

Manchester.—The Electricity Committee invite tenders for the 
whole of the work required in connection with the wür ing for arc and 
incandescent lighting of Stuart-street generating station. Spocifica- 
tions may be obtained on application to Mr. F. E. Hughes, secretary, 
Electricity Department, Town Hal), Manchester, on payment of a tee 
of £2. 2s.. which amount will be refunded on receipt of a bona fide 
tender. Tenders to be addressed to the Ohaiiman of the Electricity 
Committee, and delivered at the Town Hall, Manchester, by 10 a.m. 
on Nov. 11. | 

Brisbane.—Tenders are invited by the Deputy Postmaster-General 
for the supply and delivery at the Telegragh Office Yard, Thursday 
Island, of 100 tubular wrought-iron telegraph poles to Specification 
No. 11 and Schedule No. 51, and slso for the supply and delivery at 
the csble tanks, Thursday Island, of three nauts of eubmarine cable 
to Commonweslth Specitication No. 8 (Queensland, No. 22) and 
Schedule No. 60. Tenders by Dec. 12. They must state the time 
required for delivery ; this time will be counted from the date of the 
notification of the scueptance of the tender. Specifications and forms 
of tender can be obtained at the General Post Offices, Sydney, Mel. 
bourne, Brisbane, and Adelaide. Neither the lowest nor any tender 
will necessarily be acoepted. Tenderers are required to note that 
Oustoms' duties must be included in all charges, us per clause 2 of the 
general conditions. All tenders sent by post must be registered, 


RESULTS OF TENDERS. 


Falkirk.—The District Tramways C.mpany have accepted the 
tender of Bruce Peebles and Co., Edinburgh, at £81,000, for per- 
manent way, 83 miles, complete electrical equipment, cables and 
overhead construction, rolling stock, car-shed, eto. 


Accumulators.—The A.B P. Accumulator Oompiny. Limited, 
Stockton-on-Tees, report the following 1ecent contracts: Handsworth 
Urban District Council— 256 19-plate cells of their standard S. type; 
шешн 17-plate cells; St. Andrews, Fifeshire—230 17. plate 
cells. 

Richmend (Surrey).—The Guardians have received the followiug 
tenders for the installation of telephones at the workhouse, Grove- 
road : 


Tamplin and Makovski, Limited, Brighton-road, Redhill. 2194 3 9 
W. Wallace and Co., Limited, 151, Ourtain-road, Е.О. .. 169 10 © 
Installation Company, Limited (Jess £1. 5s.) ............... 152 "7 0 
Reynolds and Co., George-street, Richmond................ . 18715 0 
Electrical Engins eria and Maintenance Company, 5, 

Kaswubheap, .. veu etie nat ex Y esed зо доловат . 137 0 0 
T. Potter and Sees . 182 0 O 
J. G. Clack, 4, Trafalgar-road, Twickenham........... ...... 180 0 0 

Ditto (alternative) 5 CC t Б 116 0 C 
London and Provincial Telephone Company, 11, Queen 
Victoria-atreet, Е.О. ............................................. 122 3 7 
Ditto (alternative) ............................................. 110 16 6 
Hemingway and Pritt, Eton-street, Richmond (accepted). 120 0 0 
National Telephone Oompany, Limited... ..... pem 110 0 O 


Mortlake.—From the 19 tenders sent in, that of the Brush 
Electrical Engineering Company, Belvedere-road, London, has been 
accepted for providing and erecting certain eleotrioally- driven contri- 
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fuge] pumps, dynamo, сзЫев, pumping main, eto., for the Richmond 
Main Sewerage Board. 

Barking (Essex),—The Urban District Council have accepted the 
following tenders for tbe construction of light railways: D. Т. 
Jackson, Ripple-rosd, Barking, at £8,117. 48. 3d., Sections 1 and 1А, 
2 and 24, and 4 and 4a ; Dick, Kerr, and Oo,, Abchurch-yard, Cannon- 
street, E. O., at £694, 15s. 81., Sections 3 and 4a. 


BUSINESS NOTES. 


TRACTION. 


Leicester.—The Humberstone-road section has been opened. 

Warrington.— Four top covers, at £80 eacb, have been ordered. 

Brighton.—Another electric omnibus has been added to the 
Brighton- Hove service. 

Wakefield.—The light railway connesting Wakefield with Leeds and 
other places was ovened yesterday. 

Halifax.—The construction of the length of tramway line from 
Sowerby Bridge to Styles Triangle has been commenced. 

Wrexham.—It is reported that arrangements are in progress for 
the extension of the tram service from Johnstowa to Rhos, | 

Glouoester.— Ihe total nost of the lately-constructed electric tram- 
ways (£147,000 to £148 000) represents a saving of £26,000 upon the 
original estimate. 

Bury.—At its meetiog last week the Corporation formally sanc- 
tioned the promotion of a Billin the next session of Parliament for. 
power to construct several extensions. 

Falkirk.—TLe tramway scheme has been hung up owing to the 
action of a member cf the original syndicate in commencing legal 
proceedings to interd‘ct the new scheme. 

North-Eastern Railway.—Sir George Gibb received a deputation 
on Wednesday, and j^omised that express electric trains, with first- 
class carrisge-, shoull b, run to the coast during the busiest parts of 
the day. | 

Shemeld.—As the result of the report upon regenerative control 
presented by Mr. Н. E. Yerbury, the borough electrical engineer, 
the O»rporstion have decided to expend a sum of about £160 in 
experiments, 

Flintshire.— It is reported that the project mooted last year of con- 
structing a tramway from Oonnah's Quay, along the side of the Dee 
estuary to Holywell, and thence to Mold and Buckley, is not likely to 
be proceeded with this year, 

Cardiff.—The Corporation have passed the following resolution : 
That a halfpenny additional fare be charged on the Oathays and 
Oowbridge-road extensions when opened for traffic." The proposal to 
introduce advertisements on the cars haa been abandoned. 
` Pontypridd.—The Pontypridd stipendiary magistrate has sanc- 
tioned the appoint nent of Mr. Togarmeh Rees, of Newport (Mon.), as 
surveyor vnder the Linds Olanses Act to value certain properties 
which the Council had parliamentary powers to take over for the 
purpose of {зө trauwsy. 

Wigan —The tramways engineer (Mr. Jas. Slevin) suggests that 
the Council should apply for powers in their forthcoming Bill for the 
completion of the Now Springs route as far as Springs Bridge; also 
that a clause be inserted in the Bill for the purpose of extending the 
Pemberton line to Abbey Lakes, Upholland. | 


Barnet Light Railway.—The Herts County Oouncil have adopted 
а recommendation of the committee that the county surveyor be 
directed to prepare the necessary plans, working drawings, and specifi- 
cations, aad that the necessary steps be taken to acquire the lands 
needed for widening the main road at Barnet, and also for a site for a 
generating station. 

Belfast. — The Corporation have approved the tramwaya specifica- 
tions as amended by the contultating engineers, Messrs. Lacey, Sillar, ` 
and Leigh, and the {ота clerk bas been instrusted to advertise for 
tenders, to be sent in not Jater than two weeks from tbe date of the 
advertisement, It has beea decided to transfer the electiis lighting 
разор асов from the Gas and Electricity Committee to the Tramways 

cmmittee, 


New York's Underground.—The City Hall to West 145ch- street 
section was opened on the 27th ult. Between 7 p.m. and midnight 
127,581 passengers were carried. Express trains are to be run every 
few minutes during the busy hours of the morning and evening, local 
trains being dispatched every three minutes. There will be a 10 
minutes service throughout the night. When the further trains now 
in course of construction are ready the servic: will be increased. 

Batley.—At a meeting of the Tramways Committee, Mr. Paris, of 
the British Electric Traction Company, attended respecting the coa- 
straction of the Bradford-road tramways. The committee informed 
Mr. Paris that they had no objection to the reconstruction of the line 
аз а double line, and were prepared to recommend the Council not to 

rees for the rearrangement of the terms of the agreement between the 
Dorporstion and the company as to the maintenance. The company 
are to communicate with the Council. 

West Fife.— In connection with the proposed tramway for the 
Dunfermline and district tramways it was reported at a meeting of the 
Kirkcaldy Committee of Fife County Council on Saturday that the 
road surveyor had been instructed to visit several places where tram- 
ways had recently been Jaid down in country districts before any 
arrangements were come to. No definite decision was arrived at by 
the authorities concerned at the conference the other day, but the 
Kirkcaldy Oommittee have adopted an encouraging attitude, 


Perth.—4As already announced in our columns, the municipal tram. 
ways are to be converted to electric traction, the consulting engineers 
being Meses. Kincaid, Walter, Dawson, and Manville. After a pro- 
tracted delay, the decision of the Town Council appears to have been 
accelerated by the exuberance of the experimental motor 'bus, which 
developed a tendency to gravitate towards the Tay and to precipitate 
the City Fathers into its rapid waters. 

Rowley Regis.—On Wednesday Oolouel Yorke, on behalf of the 
Board of Trade, made an inspection of the tramway which has been 
constructed by the District Council from Old Hill to Blackheath at a 
cost of about 228,000. The District Council have leased the line to 
the British Electric Traction Company, and it is expected that the cars 
will be running in the course of the next few days, the Board of Trade 
inspector's pronouncement being highly favourable. It is probable 
that the complete system, including the lines of the neighbouring 
authorities, will be opened at the same time. 

Birmingham.—At Monday's meeting of the Oorporation the 
necessary authority was given to the Parliamentary Oommittee for 
presenting the Bill dealing with tramway extensions next session. 
Except for the deletion of the Harborne route, the Bill will embody 
all the routes provisionally agreed upon by the Oorporation some time 
ago, a proposal to withdraw the Oorporation-street and Martineau- 
street ronte being defeated. We learn that Raworth’s Traction Pateuts 
have received instructions to equip 40 new cars for the Birmingham 
and Midland Tramways with regenerative control. 


Swindon.—The Town Olerk reported that the Board of Trade had 
issued their certificate approving of the new tramways, but the certifi. 
cate was issued on condition that the present canal bridge in Regent- 
street be only used for one year, except with the approval of the Board 
of Trade. On the report of the electrical engineer it was resolved that 
the through service of cars from the corn exchange to Gorse Hill be 
discontinued, and that all regular cara run to and from the Oentre, but 
that when the traffic demands it an additional car be run through from 
the corn exchange to Gorse Hill. Two additional cars are to be ordered 
from Messrs. Dick, Kerr, and Co. 

King’s Norton.—The Urban District Oouncil have decided to apply 
for a provisional order for an extension of the tramway from the 
present terminus to the King’s Head at Alcester Lanes Kad, a distance 
of six furlongs. The Tramway Committee’s report stating that they 
had passed a reeolution rescinding the appointment of a sub-committee 
to confer with the city of Birmingham in reference to the future work- 
ing of the trams in the Council's district, and recommending that a 
special committee be appointed with full power to negotiate with the 

orporation, has been approved. This new committee will also prepare 
and submit a special report as to the present position of all the Council's 
negotiations as to the future working of the tramways. 


Croydon.—At the last meeting of the Town Oouncil the Tramwa 
Committee recommended in connection with the extension of the 
tramway system to Upper Norwood that powers be sought for a farther 
exteneion from the borough boundary at Oburch-road, Upper Norwood, 
along Orystal Palace-psrade, and terminating near the high-level 
entrance to the Orystal Palace. This extension will be partly within 
the urban district of Penge and partly within the metropolitan borough 
of Camberwell. Alderman Taylor, in moving the adoption of this 
report, referred to the questions asked at a previous Council meeting 
with regard to the cost of the extensions, The whole of the tracks 
would ooet £70,000 ; the electric equipment, £26,000; enlargements 
and new depdt, £20,000 ; 40 cars, £30,000; contingencies, £10 000; 
streets improvement, £26,000. The total would come to £180,020. 
The report was adopted. 

Newport.—An informal trial trip was run on the Stow-hill section 
on Tuesday. Тһе large party included several members of the Qor- 

ration, and Meesrs. R. H. Haynes (borough engineer). Н. Oollings 

ishop (electiical engineer and tramways manager), L D. R. Lu 
Verge (deputy electrical engineer and tramways manager), and Fox 
(deputy borough engineer). The trip gave every satisfaction. The 
cars which the Corporation intend running оп the Stow. hill route are 
of the latest design, and can carry 55 passengers. They have very 
powerful motors, and are fitted with a hand brake, slipper brake, а 
rheostatic brake, and a running back brake, the latter being intended to 
prevent the car from attaining any speed in a reverse direction. Daring 
the trial it was proved that any one of these brakes is sufficient to 
hold the car on the steepest part of the gradient, while, if necesa'y, 
they can all be applied at the same time. The Board of Trade inspec- 
tion will probably take place in а day or two. 


London County Council —The Highways Committee recommended 
(a) that expenditure on capital account of sums not exceeding £19,280 
in all be authorised in respect of (1) the erection of the superstructure 
of the first portion of the Streatham car-shed required in connecticn 
with the electrical working of the London Oounty Council tramway:, 
and (2) tbe execution of paving works, the laying of rails, and tle 
construction of conduits in ard in connection with the car-shed; (0) 
that the erection of the first portion of the Streatham car-shed be 
carried out without the intervention of a contractor, and that tle 
drawings, specifications, and estimate of £16,180 be accordiog'y 
referred to the Works Oommittee for that purpose; (c) that the 
paving works, the laying of the raile, and the construction of the 
conduits required for the firat portion of the Streatham car-shed be 
carried out by the Oouncil’s permanent-way staff under the super- 
vision of the chief officer of tramways. The committee also recor- 
mend that powers be sought to divert the route of the Lewishsm 
and Forest Hill tramway, on the ground that the route selected 
would entail a large smount of street widening. As the result of a 
petition from the local tradesmen, the Lewisham Borough Council 
will probably make representations to the Council with a view to 
an extension of this line. In regard to the Edgware-road station 
of the Baker-street and Waterloo Railway, the committee reoom- 
mend that the plans submitted in r to entrances and exits 
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be 5 approved. The Islington Borough Council have 
decided to offer no opposition to the overhead system on the 


Moorgate-street to Manor House route. 


Bradford.—At a special meeting of the Bingley District Council a 
report was given of an interview held between representatives of the 
District Council and a sub-committee of the City Council on the pro- 
posed extension of the city tramways from Allerton to Wilsden. The 
preject has been mooted by the residents of Wilsden, and they have 
secured the promise of the land required for the widening of the road 
from Allerton to tha city boundary at Wileden free of cost, and have 
good hopes of securing that required for the remainder of the route 
(within the Bingley district) to Ling Bob, if an undertaking can be 
secured fcr the extension of the tramways to that point. The Bradford 
sub-committee asked that Bingley should bear half the expense of 
wider ing the road in the city to, the Wilsden boundary, the total cost 
of which is estimated at about £5,000, and suggested that Bradford 
would bear half the cost of the improvement forward to Ling Bob, 
this part of the work being estimated to coat £1,000. In other worde, 
tbe Bradford proposal was that the two authorities should be at the 
joitt expense of the highway improvement. The Bingley Council 
decided that these terms could not be accepted, but expressed willing. 
ness to widen the portion of the road in the Bingley district if an under- 
taking were given that the tramways would bo laid to Ling Bob, and 
on condition that the Wilsden people were able to secure the land 
required free of charge to the Council. _ 

Asten.—At the meeting of the Council on Friday last the Public 
Works Committee reported that the work of reconstructing the Lich- 
field-road tramway was proceeding. It was hoped that it would be 
completed at the beginning of this week. The committee were con- 
tinuing the negotiations with the railway company jn reference to the 
rebuilding of the Aston Station railway bridge. Oars are now running 
to Witton, both up the Witton-lane and roand Trinity-road, and also 
slong the Viotoria-road to Six Ways. The committee have decided to 
is zue 1d. return fares for workmen along the Victoria-road and Aston 
Сговв route. The same will be done with regard to Witton and Aston 
Oross, and a's) in the portion between Salford Bridge and the Oroes. 
Halfpenny fares for children will probably be instituted, but the ques- 
tion of such fares for passengers generally is in abeyance. The men on 
the steam cars are qualifying in order to take positions on the electric 
ears. Oolor el Yorke, R. E., on behalf of the Board of Trade inspected 
the system on Wednesday. A large party, including several mem! evs 
of the Corporation, Mr. О. Conaty, Mr. Barling (Birmingham Electric 
Traction Company), Mr. R. Green (consulting engineer), Mr. Lawson 
(e'eotrical engineer), Mr. G. Trentham (contractor), Mr. F. W. 
К chardson (deputy surveyor), and Mr. Foster (electrical engineer to 
the Council), participated in the trial trip. The inspection commenced 
feom Aston Croas, and in a double-deck car the party proceeded along 
Park- road and Witton-lane to the depót. From here the car was 
taten slong Witton-road, Bevington-road, and Trinity-road to Aston 
O. urch. Afterwards the lines in Victoria-road from Six Ways to the 
Vioe, and from there along the Lichfield-road to Aston railway etation 
wre traversed. A single-deck car was waiting at the station for the 
зо pose of passing under the bridge, and in thie the journey was con- 
tiuned to Graveliy Hill and back to Aston Oross. Colonel Yorke 
expreseed satisfaction at the manner in which the work had been 
ouied out, aud ted a maximum running speed of 12 miles an 
h ur slong Trinity-road, and of 10 miles an hour along all the other 
ron tes. 

Tramway Aocoident.--The Stalybridge coroner held an enquiry 
list week into the death of a little boy named Thomas McOabe, who 


wag killed on the. llth ult. through the derailment of a car 


belonging to the Stalybridge, Hyde, ete., Board. The jury unani- 
motsly returned the following verdict: “The accident was due to the 
slippery atate of the rails at the top of Ditehoroft; the driver is 
exonerated from blame, and is commended for doing his duty." As 
the driver was completely exonerated from all blame, his narrative of 
the accident will doubtless give a very fair account of how it occurred : 
'' [ pulled up at the corner of the Guide Post for the guard to set right 


the switch and loop, and got round the curve all right, but in order to. 


do so I had to apply sand to the rails on account of the wheels skidding. 
On the way from there to Park-hill I noticed the wheels were greasy, 
and about twice I used sand up to the stopping place at the top of 
Ditchcroft. The sand acted. When at the stopping place I brought 


the oar to a standstill with the power brake, but could not tell for 


how long. Upon receiving а sigaal to start, I p'a-ed the controller of 
рта brake from the fifth notch to the third notch, released the hand- 

ke, and applied sand to the rails, There did not appear to be any 
effect from the power brake, and I continued to use sand by means of 
the hopper. Still there was no effect, and I bent down with the 
sand bag in my hand and threw sand on the rails, and whilst in 
that position I could not hear the wheels revolving. I had left 
the power brake at No. 3 notch during the time I was down on 
the step, and as soon as I noticed that the car was gliding like a 
sicigh I returned to the brake, took off the power brake, and 
momentarily placed the controller to the first notch of power to release 
the wheels. At this time I was quite certain the trolley was ou the 
wire. І continued to use the sand hopper. The brake was absolutely 
useless unless the wheels would revolve, but I cannot say whether I 
released the wheels af.er my attempt. The car was then going at a 
great speed. I looked down the road to see if anything was in the 
way, and I noticed а woman running, and а horse and lurry near the 
Royal Oak. I then placed the power brake on the second notch, then 
а third notch, and yet there was no effect. We were then about to 
enter the curve, and I reversed the motor as a last resource, but this 
bad no effect. I seized the handle of the hand brake, and I remember 
no more until after tbe collision, except that the car jumped.” From 
u her evidence it appared that the car left the rails at the curve oppo- 
tita the К yal Oak After going at a great speed down the bill it 
ultimately “athed into the house at the corner of Hartley-street, where 


at the meeting of the Оо 


the deceased lad was sitting. The driver also sustained considerable 
injuries, 


Newoastlo.—-The following letter from Mr. Le Rossignol was read 
ration: ‘‘Gentlemen,—At the meeting of 


Council held on Wednesday last, Oct. 26, a discussion arose upon the 


letter which I had asked to be read, and in that discussion Alderman : 


Newton is reported in the Press to have made the following state- 
ments: (1) horses had been bought and the committee knew nothing 
about; (2) motorcars had been bought, also without authority; (3) 
cars were built, although they had an ample supply of cars, simply in 
order to give men in their employment permanent work; (4) the 
inorease in Mr. Le Rossignol's salary was given under misinformation— 
he might use a stronger word. Re ing the first statement, on 
April 26, 1901, the committee by minute dl ekg of the plans for 
the reconstruction of the sheds at Haymarket and Gosforth, these . 
plans showing stables, eto., for horses and on April 26 instructed 
me to carry out the work. On May 8, 1902, the committee con- 
firmed the special minute of the Finance Sub-Committee of May 7, 
1902, sanctioning the purchase of the first six horses of the stud, 
and every horse since purchased has been passed in the ordinary 

way through the pay bill which comes before the committee of which 
Alderman Newton is a member, On Oct. 20, 1902, the committee, 
after a survey on the spot, ‘instructed the general manager to prepare 
and submit to them plans for stables at Byker with about four stalls 
and two loose-boxes, a shed in which to кр tower repairing wagon 
and. carte,’ and on Nov. 6, 1902, instructed me to proceed with the 
work of construction. In July, 1903, I reported to the committee and 
Council in my annual report that the Tramways Committee then had 
15 horses and the necessary carts, vans, and did their own carting 
work. In face of this it is idle for Alderman Newton to assert the 
committee’s ignorance. As regards the second statement, that motor- 
cars had been bought, also without authority, the minute of the 
Tramways Committee meeting of May 22, 1902, states, ' It was agreed 
that the general manager should purchase a small motorcar to be kept 
at the power station in readiness for use of officials.’ This is the only 
motorcar the committee possess, but one motor tower wagon has 
been bought by the committee under their minute of June 12. 

1902. As regards the third statement, that ‘cars were built although 
they had an ample supply of cars, simply in order to give men who 
were in their employment permanent work,’ the minute of the 
Tramways Committee meeting of July 10, 1902, states ‘the general 
manager was instructed to submit designs of proposed new cars, and 
after the design had been approved, to get the 40 additional cars built. 
Only 20 additional cars were built by me under this minute, and the 
committee’s minute of May 12, 1904, instructs me to push on as 
quickly as possible for race week the construction of the new cars then 
building. All the cars the committee at present possess, and perhaps more, 
will be wanted to maintain a proper service next race week. As regards 
the fourth statement, ‘the increase in Mr. Le Rossignols salary was 
given under misinformation—he might use a stronger word,’ I can only 
refer to the Council proceedings of Jan. 13, 1904, and repeat what 1 
stated in my letter to the Council that ‘during 1903 I had the heavy 
work of designing and constructing all the extensions to the power 
station, pumping station, car works, car-sheda, and lines authorised by 
the 1902 Aot, thereby saving you, £4,000, which the city оће - 
wise would have had to pay in fees, For this service the Corporation 
unanimously granted me an increase of £100 а year in my salary, 
and I very naturally regarded this increase of salary as evidence of 
the confidence of the members of the Oorporation had in me, and 
also as a tangible proof of the satisfaction which my work had given.’ 
The Council ought to remember that this increase was given after I 
had been four years in their service. I think the Council will agree 
that, as I cannot answer for myself in this chamber to Alderman 
Newton's inaccurate statements, it is only fair that this denial should 
have the same publicity as his accusation received." Alderman Newton 
intimated that, so far from modifying anything he had said, he could 

greatly amplify it. The letter was referred to the Tramways Com- 


mittee. 


LIGHTING AND GENERAL. 


Stockton.—The Town Council have resolved to extend the electric 
light cable to Hartburn. 

Hessle,—The Urban District Council intend to apply for an electric 
lighting provisional order. 

Goole.—An application has been made for a further extension of time 
of the Urban District Council's electric lighting order. 

Northwood. —The Northwood Electric Light and Power Oompany 
are about to lay their mains in the chief roads in Northwood. 

Belfast.—The electrical engineer, Mr. V. A. Н. M'Oowan, will 
report at the next meeting with regard to a short extension of а main. 

Eastbourne.—The Council intend to apply for a provisional order 
authorising them to supply electric energy in the of Willingdon, 

Bacup.—The Lancashire Electric Power Supply Company are about 
to proceed to open up the streets and lay the trunk mains within the 


. borough, 


Removal —The Johnson-Lundell Electric Traction Company have 
removed their offices to their factory at Spencer-street, Southall, 
Middlesex, 

Barton.—The Lancashire Electric Power сорав intend {о арріу 
for а provisional order to supply electric power in the Rural District 
Council's area, 

Gillingham.—Sanction has been obtained to the proposal of the 
Town Oouncil to borrow an additional £19,754 for the purpose of elec- 
tric light extensions, 

Woolwich.—The Council have resolved to apply for a provisional 
order authorising the Council to supply electric light and power 
throughout the borough. ы 
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Wimborne.—The Rural District Council will support the Bourne- 
mouth and Poole Electric Supply Oompany’s application for an order 
to supply the district with electricity. 


Llangollen.—The Urban District Council are about to consider a 
реса from ratepayers for an extension of the Llangollen electrical 

ght installation co include Ohurch. street. 

London County Counoil.—Oa Tuesday it was azreed to lend the 
Battereea Borough Oouncil £11,314 for electric light installation and 
meters. Several notices to lay mains were agreed to. 

Barnsley.—In consequence of the Electricity and Lighting Oom- 
mittee's annual inspection of the public lampe in the borongh, a number 
of additional lamps are to be placed in various streets, 

Lianelly.—The Urban District Council are still considering the 
electric light and traction question. It appears that Mr. J. O. Howell, 
electrical engineer, Llanelly, has bsen asked to report. 

Award.— We are informed that Messrs. Johu Davis and Son, 
Limited, Derby, have been swarded both a gold medal and a bronze 
medal for their special surveying and mining instruments exhibited 
at the St Louis Universal Exhibition. 

Barnstaple.—An articled pupil has been accepted at the electric 
light station on the following terms: that a premium of £100 be paid 
in respect of the pupil, that he aerve three years, and that be be paid 
£220 the second year and £40 the third. 

Longton.—The number of units generated for the three weeks 
ended Ost. 15 was 7,525, against 6,823 for the corresponding period 
of last year, being au inorease of 10 per cunt, During the past three 
weeks 168 additional lampe have been fixed. 

Stock Exchange.—Application has! been made to the Stock 
Exchange Oommittee to allow the Calcutta Tramway Oompany’s 
farther issue of 2,752 ordinary shares of £5 each, fully paid, Nos. 
102,269 to 105,000, to be quóted in the official list. 


St. Marylebone.—An agreement has been prepared between the 
Oouncil and the trustees of the Emmanuel Schools for the acquisition 
of the present site of the schools, a portion of which is required 
immediately for the purposes of the new generating station. 


St. James's and Pall Mall Electric Light Со. —The amount of 
electricity ME the company for the quarter ended Michaelmas is 
returned at 1,238,880 unita, estimeted to produce £19,873, as against 
1,277,469 units, whioh produced £20,658, for the corresponding period 
of last year. 

Oroydon.—The County Council have instructel the General 
Purposes and Sanitary Committees to make provision in next year's 
estimates for the installation of electric ы! in place of gas in all 
those buildings that are under their supervision other than thoee they 
have already decided to instal. 

Loughborough. —On Saturday afternoon a trial run of the plent at 
the new electricity power station was made with satisfactory resulta, 
and on Monday the station commenced supply to Messrs. Morris and 
Bastert, at the Empress Worke, with current for motive power as well 
as lightiog. Only one engine has been put down, and the publio 
supply will not be available for some time yet. 


Swindon.—The proposed feeder cable to the Gorse Hill district is 
to be laid in the conduits as early as possitle, at an estimated coat of 
£380. On the report of Mr. Griffin, it has been resolved that a 
Lancashire boiler be put in at the electricity works. The last monthly 
report of tbe electrical engineer shows 245 consumers connected, as 
compared with 114 а year аро, and 157 street lamps, as against 79 
last year. 

Bradford.—The work of fixing boilers and electrical plant has been 
proceeding for some time at the Sunbridge-road destructor, and the 
sctual generation of electricity has now began, although the installa. 
tion is not yet completed. A 300-kw. set is now at work, and the 
current generated is being used for lighting. The ultimate inten- 
tion is to use it for trastion purposes, which will probably be done 
about Ohristmas. 


St. Pancras.—It is proposed that, in regard to the laying of cables 
aud service pipes for the supply of electric current, the present arrange- 
ment of the trenchcs being opened up by workmen employed, con- 
trolled, and paid by the electricity and public lighting department be 
continued, but that in future the works department follow up the work 
of laying down cable and services by reinstating the trenches per- 
manently on the same day. | 


Mirfield.—An enquiry has been held into an application by the 
Urban District Council for power to borrow £4,948 for the purpose of 
carrying out an electric lighting undertaking. It was proposed to 
charge per unit for lighting, and 2d. per unit for power purposes. 
It had been under consideration to obtain the current from the 
Huddersfield Oorporation, but at last it was decided to take it from the 
Yorkshire Electric Power Company, Limited. 

St. Helens.—A scheme of extension of the electricity works, involv- 
ing an outlay of 28.000, is necessary. The engineer has informed the 
Oouncil that on two nights last winter the capacity of the station was 
tested to its utmost, and if anything had gone wrong it would have 
been necessary to disconnect some of the lighting, or to cut off the 
supply from one or two sections of the tramways. He hoped they 
"m through this season without any trouble, but they would be 
pinched. 

Portsmouth.—Applioation is to be made for sanction to borrow 
£21,200 to complete the proposed Portsmouth telephone extensions, in 
addition to the 2655 already sanctioned by the Council, and £20,000 
to cover future extensions of the telephone system, the estimate being 
for 1,000 lines st £20 per line. This is exclusive of the extension to 
Southsea, and the money ei only be spent as further extensions are 
found desirable, which, before being carried out, will be submitted to 
the Council for approval. The oommittee anticipate to exhaust this 
money in two years, 


`б]овег to the metro 


Perth.—The Eleotrio Lighting Committee have adopted Mr. 
Lambert’s report on the extensions nece at the electric station to 
enable that department to provide electricity for the tramways. Mr. 
Lambert stated that a kw. dynamo with foundations costing 
25,200, steam-piping £150, tramway switchboard £1,400, and addi- 
tions to the present switchboard £250 would be necessary, making a 
total of £5,000. The committee will recommend the Council to call 
for tenders for this additional plant. 

Diesel Engines.—The Mirlces-Watson Oompany, Limited, engi- 
neers and founders, Scotland-street, Glasgow, who are now manu- 
facturing Diesel oil-engines, have issued an illustrated pamphlet 
describing the engine and pointing out its numerous advantages. 
They state that over 900 Diesel oil-engines, having a total aggregate 
power of 45,000 кр now in use, and that three Diesel engines 
made by them can seen running in their own worke driving 
miscellaneous machinery, cranes and dynamos, and they are highly 
satisfied with the results obtained from them. | 


Gloucester.— At the last Electricity Oommittee's meeting the 
engineer reported that 101 new arc lampe had been fired, and 
presented plans and estimates of the proposed extension of plants at 
the eleotricity works, for which & special meeting of the committee 
will be summoned to consider. At the last meeting of the City 
Council Alderman Fielding, chairman of the Electricity Supply Com- 
mittee, said it was yet өп to predict, but they had every reason to 
expect that alter psying all expenses, interest, and psyment of loans, 
they would have a surplus on tbe year's working. 

Wrexzham.—Atrangements have been made for advances up to 
£5,600 for electric light extension purposes. The electrical engineer, 
in his last report, gives the following particulars: Current used for 
tramways in September, 19C4, 11,413 unita ; September, 1903, 14,442 
units; for lighting, etc., September, 1904, 21,511 units, as compared 
with 23.414 units in 1903; total consumption September, 1904, 
32,924, September, 1903, 37,856 units. New consumers connected 
September, 1904, one, September, 1908, two ; total number of oon- 
sumers September, 1904, 140 ; September, 1903, 134. 


Wandsworth.—The Borough Oouncil have adopted a report of the 
General P Committee on 8 scheme prepared by Mr. W. P. Adams 
for utilising the Tooting dust destructor for the generation of electricity. 
The committee recommended that the County of London Electrio 
Supply Company, Limited, should be informed that the Council con- 
templated applying for & provisional order for the supply of electricity 
iu the borough, but before taking steps with that object, they would 
be glad to lesrn whether the company would be prepared to hand over 
to the Council the Streatham aree of their сабой upon terms, 
and whether they would be prepared to purchase in bulk the electricity 
generated at the Tooting dust destructor. | 

Whitstable.—At a special meeting of the Council on Tuesday, Mr. 
W. O. C. Hawtayne ssid the cost of lighting the town by electricity 
would probably be £15,000, as the town was of a straggling nature. 
The interest on the cost of the installation would be about £940, and 
the cost of manufacture about 2d. per unit. Taking as а basis an 
annual esle of 130,000 units, their working expenditure would amount 
to £1,080, which with the £940 would make a total of £2,020. 
Against this they would have a revenue of £2,700. This they should 
be able to do with 250 connections. He advised the Oouncil to appl 
for a provisional order at once. After hearing the report the Council 
decided to adjourn the disoussion until the November meeting. 


Awards.—Mosars Everett, EJgoumbe, and Co., 151 and 152, Great 
Saffron-hill, Holborn-circus, have been awarded a gold medal for their 
exhibit of electrical instruments at the St. Louia Exhibition. We are 
informed that the Allis-Ohalmers Compiny, Milwaukee, Wie., have 
obtained the highest honours at the St. Louis Exhibition with each of 
their three exhibits—steam-engine, electrical, and mining plant. The 
§,000-h.p. engine popularly known as the ''Big Reliable," and the 
huge generator built by this company’s electrical department, other- 
wise known as the Bullock Electric Manufacturing Company, each won 
e grand prize. In the department of mines and metallurgy the Allis- 
Cnelmers exhibit was elso awarded a grand prize, the highest honour 
given by the internationel jarors. The Bullock Electric Manufacturing 
Company's grand prize also covered all their alternators, synchronous 
motors, direct-current generators and motors, and rotary converters. 
In addition, the Bullock system of multiple-voltage control of motors 
won а gold medal. 

Russia —The Journal de St. Pétersbourg of Ost. 8/21 states that 
for more than 20 years researches have been made with a view to fixing 
on a waterfall capable of furnishing sufficient power to supply St. 
Petersburg with electricity. Hitherto, the most suitable for this 
purpose appeared to be a cataract in Finland, which it was pro- 

to utilise for the working of an electric tramway (see 
oard of Trade Journal of Sept. 8, p. 436). Further researches, 
however, have resulted in the discovery of the Kiviniemi water- 
fall on the River Voksen (46 miles from St. Petersburg), with 
energy equivalent to 25,000 h.p. This waterfall is about 45 miles 
lis than the one in Finland, and is offered for 
sale at a considerably smaller price. Unless the difficulties of oonvey - 
iog the current prove insuperable, the Kiviniemi waterfall will be 
purchased. This, remarks the Journal, will ensure the supply of 
electricity to private houses at a moderate rate, a consummation which 
was held to be impossible so long as the source of power was situated 
in Finland.—Bonrd of Trade Journal, 

Dundee.—The Works Committee on Monday considered an appli- 
cation from the Nations] Telephone Company for permission to lay 
underground cables through several of the city streets. It is under- 
stood that there is а great difficulty to cope with underground wiring 
over а considerable area of the city, owing to the multiplicity of cables 
for electric and traction purposes, and it was resolved to recommend 
the Council to sanction the extension of the existing lines, but that no 
additional streets be opened for the purpose. A report was submitted 
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relative to the proposed establishment of a kiosk to serve the purpose : 


of a telephone call office in High-street, and it was remitted to the 
committee to ascertain whether a suitable niche might not be found 
within the line of The Pillars at the Town House. 


Village Telephones.—The directors of the Notts and Midland , 
Merchants’ and Traders’ Association on Monday passed the following . 


resolution: That this meeting congratulates the Postmaster-Gene 


on the experiments now being made with regard to village post offices . 


serving the purposes of telephone call offices, and is of opinion that 


such service will be of great benefit not only to people residing in. 


villages, but to traders generally ; that, considering the arrangement 
made with the National Telephone Company, it cannot be expected 
that that company will undertake the extension work; and that a 
letter be written to the Postmaster-General expressing the hope that 


the principal villages in Nottinghamshire and Derbyshire may be 


connected with the existing system at an early date.” 


—At to-night's meeting the Lighting Committee will 


recommend the laying of a low-tension distributing main at a cost of 
. They will also report on an анон from the Underground 
Electric Railways Company, Limited, 


advantage of ensuring what would rrr be а continuous use of 


eurrent, the committee recommen 


Railway Oompany's stations in the borough where such supply can be 
taken from existing maina.. 


Hammersmith. The Electricity and Lighting Committee in their 
last report state that the premises of 14 additional consumers, repre- . 
senting a maximum of 300 8-c.p. lamps, have been connected to the 


mains; that nine consumers have been disconnected ; and that the 
present number of consumers taking current from the mains is 1,511. 
The borough surveyor has submi plans showing the proposed third 
extension of the electric installation buildings, consisting of additions 
to the boiler-house. It is proposed to carry the structure on steel 
stanchions, coal bunkers for the storage of 450 tons of coal being pro- 
vided. For the present the sides will be covered with corrugated iron. 
The floor provided over the boilers will be used to carry the econo- 
misers. А slate roof will cover the boilers, and a corrugated iron roof 
will cover the coal bunkers, both roofs being provided with glass sky- 
ighte at top. The estimated cost of the work is £2,000. The coset 
providing s new cable and excavating and laying a new pipe for 
the new workhoure is £1,462. Tenders for these works and for 
connecting Olympia are being invited. 

Tiverton.--At Tiverton Mercantile Association last week the presi- 
dent, Alderman John Thorne, according to the Western Morning News, 
challenged the hon. secretary to produce any minute showing authorisa- 
tion to the committee to organise an opposition to the present electric 
light scheme. It would be utterly impossible for public bodies to 
continue to do public work if at the last moment without any notice 
rapa were organised and utterly misleading statements made by 
а у which took no responsibility for ita actions. The committee 
had gone behind the association and misrepresented facts to the Local 
Government Board's inspector, inasmuch as it had said so many people 
were in favour of the loan and so many against, whereas its unautho- 
rised canvass was absurd, and not worth the paper it was written on. 
. He was not called upon, and yet his name was on the list. He did not 
wish to see the association made the laughing-stock of the town by 
such actions. He moved '' that the action of the committee in organis- 
ing opposition to the application of the Town Council for а loan for 
installing the electric light was unwarranted, mischievous, and not such 
as would commend the work of the association to the public generally." 
Mr. Henson, а member of the Town Oouncil, seconded the motion, 
which was not carried. 

London Gazette.—A receiving order has been made out on 
creditors’ petition in the estate of Arthur E. Brooks, electrical 
engineer, 110, Oheapeide, London. The first meeting wil! be held at 
11 a.m. on Nov. 7 at Bankruptcy-buildings, London. A general 
meeting of the British Electric Traction (Pioneer) Company, Limited, 
wil be held at Donington House, Norfolk.street, Strand, London, 
W. O., on Wednesday, Nov. 30, 1904, at 11.50 a. m., for the purpose 
of having the liquidator's accounts, showing the manner in which the 
winding up has been conducted and the property of the company dis- 
posed of. The South Lancashire Electric Traction and Power Oom- 
pany, Limited, has been wound up voluntarily, and Henry D. Eshelby, 
of 24, ‘North John-street, Liverpool, chartered accountant, appointed 
liquidator. A general meeting of the British Schuckert Electric Com- 

y, Limited, will be held at Olun House, Surrey-street, Strand, 

don, on Friday, Dec. 2, 1904, at 12 noon, for the purpose of 
having laid before the meeting the account of the liquidator, showing 
the manner in which the winding up has been conducted and the 
property of the company dis of. An adjudication order has been 

e out in the estate of James Marsden, electric fittings manu- 
facturer, 59, Woodoock-street, Birmingham. 


Stoke-on-Trent.—The new electricity and destructor works which 
have been erected by the Corporation have just been formally opened. 
A combined scheme of refuse destruction and electricity production 
. has been carried out. The streets of the town are lighted with gas 
from the Oorporation’s own works, and the electricity supply will be 
mainly to private consumers for lighting and power purposes. The 
continuous-current three-wire system, with a pressure of 240 volts 
between conductors, has been adopted. The engine-room contains two 
240-i.h.p. Willans engines direct coupled to 160-kw, Dick-Kerr 
dynamoe. The battery-room contains a battery of 242 Tudor cells 
having a maximum total capacity of 350 ampere-hours. About six 
miles of cables have been laid in wooden troughs. The destructor 


for a sapply of electricity upon 
special terms for lighting purposes at the tube railway stations in the : 
borough in consideration.of a guaranteed load factor of 25 hours per 
day all the year round. Inasmuch as this proposal has the exceptional . 


that the lowest rate already 
authorised by the Oouncil for motive power—viz., 14d. per unit —be ' 
charged for the supply of electricity to the Underground Electric | 


works contains complete duplicate sets of refuse destructor plant, 
each capable of consuming under average conditions 30 tons of refuse 
per day. The estimated cost of the whole scheme is $30,640, divided 
under two heads, that for the electricity works being £17,840, and 
that for the destructor £12,800. The buildings have been designed 
and carried out by Mr. A. Burton, borough surveyor, who has also 
superintended the erection of the destructor plant, and the electrical 
portion of the work has been directed by Mr. P. J. S. Tiddeman, the 
Oouncil’s electrical engineer. 


Ripon.—The Electric Lighting Committee are considering an appli- 
cation from Messrs. Foote and Milne, Limited, Westminster, for con- 
sent to the application to the Board of Trade for a provisional order 
for the district. The firm offer to enter into an agreement with the 
Council embodyiug the following points—viz.: (1) The compulsory 
area to be named in the order to be the eame as in the existing order 
held by the Oorporation. (2) The powers to be contained in that 
order only to be exercised by а company to be approved by the Bosrd 
of Trade, aud in which company residents in the area of supply shall 
be given the opportunity of subscribing. (3) The maximum price for 
enrrent to be named in the order to be 7d. per unit. The actual 
charges not to exceed the following: to the Oorporation for lighting, : 
bd. per unit ; to the Corporation for power, 24d. per unit; to ordinary 
consumers for lighting, 6d. per unit; to ordinary consumers for power, 
ód. per unit. (4) The Corporation to have the right to requisition the 
company to lay down distributing mains for the purpose of a general 
supply throughout any street, or part of a street in which the Oorpora- 
tion have the control and management of the public lamps, but ‘such 
requisition not to be binding upon the company unless the Corporation 
give a written undertaking at the time of service to take a supply of 
energy for lighting the public lamps in such street or part of a street 
for a period of not less than three years; and it shall not be binding 
upon the compeny to supply energy to public lampe outside the com- 
puleory area named in the order, unless such public lamps be placed 
at intervals of not more than 75 yards from each other, or from any 
existing distributing main of the company. 


Cheltenham.—The report of Mr. Swinburne on the history, 

ition, and prospects of the Oheltenham electricity undertaking has 

n received by the Council, and will come before the meeting on 
Nov.9. At the last meeting of the Lighting Committee, Mr. Kilgour 
submitted & proposal for expending £1,900 in machinery in connection. 
with the tramway extensions. The Cheltenham Chronicle understands 
that the mayor (Alderman Waghorne) and the town clerk have recent] 
paid a visit to London to interview the Local Government Board wi 
reference to the procedure to be adopted for the repayment of the 
accumulated deficit on the revenue accounts of the electric department, 
now represented by an overdraft from the bank, but which the Oor- 
poration have deprived themselves of the power to place upon the 
rates, The result of the interview was that the permanent officials 
conditionally pledged the Local Government Board not to oppose tho 
Oouncil's рео for a provisional order, empowering them to raise 
а loan for the gradual redemption of the debt, but intimated that it 
must be accompanied by а guarantee that such a thing should not 
again occur, То this the visitors replied that they would give the 
pledge of the Oouncil not to repeat this irregularity, but it was pointed 
out that they could not pledge future town councils of which they 
would possibly not be members, They therefore suggested the incor- 
poration in the provisional order of powers for the appointment of a 
chartered accountant as auditor of the borough accounts. This idea 
also failed to commend itself, and in the end the condition laid down 
by the Board, if the provisional order is to be carried through, is that 
the Government system of audit must be applied to all the borough 
accounts, 


Fulham.—The borough electrical engineer (Mr. Arthur J. Fuller) 
in his recent report on the advantages of opening a workshop recom- 
mends а Gin. screw-cutting gap bed lathe for the workshop at the 
electric lighting works, at an estimated cost of £50, in order that the 
smaller рып at present carried out by neighbouring engineers may 
be carried out by the Council's staff. Regarding the first section of 
the electric lighting extension scheme authorised by the Council, the 
borough electrical engineer has submitted a report as set out below as 
to the date on which the various portions should be ordered: (1) 
generator switchboard, ordered (estimated date of completion of work, 
December, 1904); (2) 1,000-kw. Belliss set, December, 1904 (July, 
1905); (3) chimney, December, 1804 (July, 1905); (4) boiler-house, 
buildings, and alteration, including new rectifier room (part ordered), 
December, 1904 (August, 1905); (5) coal bunkers, elevators, eto., 
December, 1904 (September, 1905); (6) four boilers and accessories 


(portion already ordered), December, 1904 (September, 1905); (7) 


boiler pumps, December, 1904 (September, 1905); (8) condenser, 
sump, and river work, January, 1905 (September, 1905); (9) wiring 
motors, March, 1905 (September, 1905); (10) exciter set, January, 
1905 (July, 1905); (11) pipes (portion already ordered), February, 
1905 (September, 1905); (12) economisers, March, 1905 (September, 
1905); (13) turbo - alternator, ordered; (14) extra buildings, 
(15) connections, and (16) contingencies as required. Provision 
having been made in the extension scheme approved by the Oouncil 
for new mains and connections to the extent of £6,000, we are 
of opinion that the Council would be well advised to adopt the 
a electrical engineer’s proposals for side street lighting, par- 
ticularly having regard to the fact that in many of the streets referred 
to the paving has not yet been laid. It is recommended that electric 
mains be laid in Finlay - street, Stevenage-road, Harbord-road, 
Woodlawn-road, Oreswell-street, Inglethorpe-street, Ohipstead-street, 
Quarrendeon-street, Studdridge-street, Gliddon-road, -road, 
Glazbury-road, and Palliser-road, as shown upon the plan submitted 
by the borough electrical engineer dated Oct. 24, 1904, at an estimated 
cost of £875. It is aleo recommended that ‘incandescent lamps be 
installed in the streets as recommended ‘by the borough electrical 
engineer as and when occasion requires. 
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PROVISIONAL PATENTS, 1904. 


Ост. 24. 


#2832 Apparatus or means for automatically operating and 
controlling electric motor starters, particularly when 
used in oonneotien with pumps which require to be 
automatically started and stopped. The Tangye Tool 
and Electric Oompany, Limited, and Alfred Hewson Bate, 
11, Burlington-chambers, New-street, Birmingham. 

22838. Improvements in or relating to eleetric arc lamps. 
The Jandus Are Lamp and Electric Company, Limited, and 
Adrian Denman Jones, Hartham Works, Hartham-road, 
Holloway, London. 


$3839. Improved method of supporting electric tramway 
overhead power transmitting or trolley wires. James 
William Allen, Abbotaford, Livingstone-road, King’s Heath, 
Birmingham. (Complete specification. ) 

$3903. Improvements in and relating to controllers for eleo- 
tric cirouits. The British Thomson-Houston Company, 
Limited, 85, Oannon-street, London. (The General Electric 
Company, United States.) 

229904. Improvements relating to electrical measuring instru- 
ments. The British Thomson-Houston Oompany, Limited, 
85, Osnnon.street, London. (The General Electric Company, 
United States.) 

22905. Improvements in electro-thermic fans. Frederic de Mare, 
72, Cannon-street, London. (Complete specification.) 

22908. Multiple connecting system for phie and tele- 
phonic communication. Oskar Arendt, 216, Friedrich- 
strasse, Berlin, Germany. (Date applied for under Patents 
Act, 1901, Oct. 24, 1903, being date of application in France.) 
(Oomplete specification. ) 

Oct. 25. 


22914. Improvements in switch lampholders for electrical 
purposes, Harold Ashton, 8, Bull’s Head-yard, Manchester. 

Improvements in the construction of single and two- 
way electric switches. Clement Brown Folk Olai and 
Brown end Barlow, Limited, 16, Lovedsy-street, Birmingham. 

Improvements in insulated bolts for electrio tramway 
systems and the like. James Haydock and Thomas Smitb 
Jones, Penny Bank-chambers, Halifax. 

Mercurial, electrical, and hydraulic automatic gas 
extinguisher in cases of fire by accident or otherwise 
and of steam or water. Jobn Poyzints Pavis and 
William Henry Edwardes, 16, Lyndharst-road, Peckham, 
London, 

Improvements in electric incandescent candle lamps. 
Arthur William Pitt, 34, Oarmenia-road, Balham, London. 

. Improvements in connection with vacuum brake appa- 
ratus for eclectrically-operated and other trains. 
James Gresham, Harry Edward Gresham, and George 
Kierman, 18, Southampton-buildings, Chancery-lane, London. 

92964, Improvements in gas or vapour electric apparatus. 
James Reid Baker, the Westinghouse Patent Bureau, 
Westinghouse- building, Norfolk-street, Strand, London. 
(Date applied for under Patents Act, 1901, Nov. 6, 1005, 
being date of application in United States.) (Oomplete 
specification. ) 

22966. Improvements in the construction of dynamo and like 
brushes. Fiederick John Ohaplin and Robert Chaplin, 77, 
Oolmore.row, Birmingham. 

23601. Improvements in automatio electric switches. William 
M. Scott, 7, Southampton-buildinge, Ohancery-lane, London. 
(Complete specification.) 

23009. Improvements in or relating to interoommunication 

systems. Isidore Bernard Birnbaum and Herbert 
George White, 522, High Holborn, London. (Complete 

8 cation.) 

23015, Improvements in devices for automatically switching 
electric cars from one line to another, also applicabio 
for other vehicles running on rails. Robert Franklin 
Jones and Oharles Joseph Jones, 6, Lord-street, Liverpool. 

Ост. 26. 

83037. Au improved terminal for resistance ooils, John Arthur 
Hirst and Percy Smith Brook, the Northgate Electrical Engi- 
neering Works, Victoria-road, Ohester. 

$9031. Improvements in fuse heads for electric blasting. 
Frederick Render, 6, Bank- street, Manchester. (Complete 
specification. ) 

83039. Improvements in hangers or cars for electric trolley 
: wires. Levi Thomas Allen and Richard Edgar Sharples, 6, 

Bank-street, Manchester. 

$3050. Improvements connected with electric railways. Oscar 
Sayle Gill, 139, Dale-street, Liverpool. (Complete specifi- 

cation. ) 

$3056. Improvements in electrical switches particularly 
applicable for use on motor cyoles and the like. 
Oharles Walter Hathaway and Triumph Cycle Company, 
Limited, 18, Hertford-street, Coventry. 

33064, Improvements in switches for reversing the current 
in electric motors. George Herbert Whittingham, 62, 
Ohancery-lane, London. 
Act, 1901, Oct. 29, 1903, being date of application in 
United States.) (Oomplete specification.) 


29915. 
22980. 


22944. 


23095. Thermo-electric generators. 


98097. Improvements in elect: 


23165. Improvements relating to electric gas 


(Date applied for under Patente 


23090. Improvement in methods of increasing tho effective 
radiation of electromagnetic waves. John Stone Stone, 
6, Lord-street, Liverpool. (Date applied for under Patents 
Act, 1901, Oct. 30, 1903, being date of application in 
United States.) (Complete specification. ) 

23093. Improvements in contact breakers for overhead 
systems of electric traction. Herbert Victor Mitchel), 
55, Chancery-lane, London. 


$3094. Improvements in and relating to shields and projectors 


for X-ray tubes. Charles Wray Maunsell and Frederick 
Rowland Butt, 70, Chancery-lane, London. 


Franklin Wise Howorth, 
46, Lincoln’s-inn-fields, London. (William Edwin Haskell, 
United States.) (Complete specification.) 


rical measuring instruments, 
Guy Oarey Fricker, 46, Lincoln’s-inn-fields, London. 


23109. Improvements in and connected with electro 


capillary 
apparatus. James Tarbotton Armstrong and Axel Orling, 
61, Ohanoery-lane, London. 


Ост. 27. 


23118. Electromagnetic device for automatically applying 


sanding apparatus on oclectrically-driven vehicles. 
Mark Cummins, 8, Peel-terrace, Ohester-road, Old Trafford, 
Manchester. 


23128, Improvements relatiog to the trolley pulleys of electric 


tramoars and the like. Samuel Richardson Thompson, 
55, Market-street, Manchester. 


$9150, Improvements in apparatus for the distribution of 


alternating electric current. Arthur Francis Berry, 46, 
Lincoln’s-inn-fields, London. (Date applied for under Patents 
Act, 1901, Oot. 29, 1903, being date of application in France). 
(Complete specification.) | 

igniting and 
extinguishing apparatus, George Hill, 6, Bream’s-build- 
ings, Ohancery-lane, London 


23182. Improvements in electric fire-alarms. William Butter- 


worth Hopkinson, Norfolk House, Norfolk-street, Strand, 
London. (Date applied for under Patents Aot, 1901. 
April 15, 1904, being date of application in United States.) 
(Oomplete specification.) ' 


$3201. Improvements in or connected with tho third-rail 


of electrical railways. 


insulators Edward John 
Chambers, 7, Staple-inn, London. 


23203. Improvements in contacts for electric controllers, 


reversing switches, and the like. The British Thomson- 
Houston Oompany, Limited, 83, Oannon-street, Loadon. 
(The General Electric Company, United States.) 


23204. Improvements in electric heating apparatus. The 


British Thomson-Houston Company, Limited, 83, Caunon- 
е Ja (The General Electric Company, United 
tates. 


93205. Improvements in and relating to tbe regulation of 


alternating electric distributing systems. The British 
Thomson-Houston Oompany, Limited, 83, Cannon - street, 
London. (Allgemeine Elektricitáte-Ges., Germany.) 


Ocr. 28. 
$3219. Improvements in the caps of electric lamps, adapters, 
and similar fittings. Harold Ashton, 8, Buli's Head-yard, 


Manchester. 


93299. Improvements in olectric stop motions for drawing 


and r frames William Muir, George William 
Somerville, and Howard and Bullough, Limited, Globe 
Worke, Accrington. 


23253. An improved construction of section insulator for 


. electric trolley wires or the like. Thomas Ernest 
Raymond Phillips, 11, Finsbury-square, London. _ 

93954. An improved construction of trolley head for collect- 
ing electricity from electric trolley wires or the like. 
го Ernest Raymond Phillips, 11, Finsbury-square, 

ndon. 

28276, Improvements in electrical apparatus and methods of 
manufacturing and operating the same. The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (The General Electric Company, United States.) 

23979, Improvements in electrical resistances. Hermann Aron 
47, Lincoln’s-inn-fields, London. (Complete specification.) 

Ост. 29. 

23302. Improvements in or connected with magnetic or 
electromagnetic mechanism. Louis Heathcote Walter, 
92, Victoria-street, London. 

23353. Improvements in and relating to carbons for electric 
aro lamps and the like. Otto Hellstern, 35, New Broad- 
street, London. 

23377. Improvements in dynames. Isidor Deutsch, 7, South- 
ampton-buildings, Chancery-lane, London. (Complete speci- 
fication. ) 

$3380. A process for smelting nickel ores in an electric 
furnace and an improved crucible therefor. La Société 
Electro-Métallurgique Francaise, Birkbeck Bank-chambers, 
Southampton-builaings, Obancery-lane, London. (Date 
applied for under Patents Ast, 1901, Oct. 50, 1905, being 
date of application in France.) (Complete specification. ) 

$3399. Improvements in alternating-current motors, alse 
relating to generators and direct-current machines 
Valero Alfred Fynn, 70, Ohancery-lane, London. 
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COMPLETE SPECIFICATIONS ACCEPTED. Amount 


Name. paid. Last price. 
publi MES i £ 
To be те 7. 1904. Callender’s Cable, Debentures @eecenoaenseecesPoseeveeeoocea 100 ae 106 
° — 2 5 2 6 e „% %%. % „% %%% % %% % %%% „% „%%% „ „ 6 „ „ оо ее 8 oa 9-10 xd 
33758. Voltage-regulated electric system for lighting railway 35 Pref. 566 6e %%% „ „%%% % %%% %%% „„ „„ ke TTE 4 ne iro 
and other carriages, for ventilating, heating, and pton and Со. ,... ccieccawcsoccvccesscecsces —("——— as 
, — D cent, Debentures s 10 — 90 85 
other purposes. Dalziel. Baison а Swan United, “А” r ные 5 - ti 
^ ке В ik ised ol and the like. Chandler —— — Der cent. 8 оооеоо „ 3 2 2 66 2 „0 е oa E: 100 n 79-84 
onni sen. —— f per cent. Deb. 8tock, Red. 6 0% %%% % % „„ 6 оо о TTTTTT 100 ^e 78 85 
22911. Alternating -current motors. Carolan. (General E'eotric | Neotrio Construction, Limited, Nos. 1 to 118,100 ...... œ 8 a L4 
Com алу.) — 7 per cent. Cumulativ е Pref, TTE *9»09000209092509 e 8-84 
P 4 per cent. Perp. 1st Mort. Deb. шылын 100 .. 97-100 
82918. Alternating-current motors and methods of controlling | Ferranti Limited, 5 per а Ast Mort. Deb. Stock, Red. 100 .. 90-95 
. the same, Oarolan. (General Electric Oompeny.) General Electric Company (1800 жо Саш, Pref, .. 2 = oro 
33521. Loose-handle automatic magnetic blow-out circuit | w T. Henloy’s Telegraph Wi Works. E. 55 = 1041 A 
breakers. Whipp. per oent. Prete Preference „ 3 am - we 3. 
23608. Electric switches. Tomlinson and Lomax. India Rubber, Gutta P ma, — Worte. ... 10 — 184.20 
24799. Electric motor systems applicable to electric railways ета рег cent. 5 FCC vm 10:104 
and like purposes. British Thomson-Houston Company, е, Thos., Limited, Ordinary UT O ose - . 
Limited. (General Electric Company.) F ый Maataa 0ш. Ср. 


25482. Apparatus for obtaining variable electrical ignition 


applicable to gas-engines. Mellor. Eleetrie Lighting and Supply. = 


25527. Electric train-control sytems. British Thomaon-Houston | Bournemouth and Poole, узсесес M 1% 
l—— t. Cum. Pref., 6,000 . ей оа 10 aa 1 
Oompany, Limited. (General Elect: ic Company. ) „ sent. Oum. » Becond ГОА 1 ,001-22,500 .... 10 ш 15 
— т сөп e tock. "Red. 56 60 „„ „„ 0 oe em * t 
25591. 00 coils and transformers. Delves, Brozghton, Bromley (Kent) Hlectrlo Light t end ind Power Co. 5 5 з Spee ха, 
25855. Electric switches. British Thomeou-Houston Company, Brocton and Kensington, Ordinary: .... 11 И 
Limited. (Geveral Electric Company ) Ж т ось Preference ......... iim. 4 104-108 
20051. Voltage regulating devices for alternating-current ide pend y Supply боер, й à P. ] Sa als 855 . „ x 7. 
electric lines. Fitz’. Cambridge —— вар e par ee Ltd., £10 Ord. . 8 185 
27446. Form of mechanical ear for suspending overhead lines сина Electric а гл 4 Рег 70,00 Guar Deb. Stock ar Е u 
or wires especially for electric traction purposes. —— — 80 000. "КҮЛҮҮ: Pref 2 5 60 6% %%% %.ů ee 3 Mr И „„ 5 
Rea and Reindorp. — cent, Oum. Prat... es 53 


5 
— ity Uptlerteking.” #4 b. d. Oum. Bred, » 140,000 8 


27506. Dynamo-electric machinery. Wright aud Midgley. 40,001-80,000 


5 1211111111 
a 


28193. Ball-bearing for use on motors, dynamos, and other ——— 4 per cent. Debenture stock, Red. (Prov. Certe.).. 100 
machines. Haynes and Gowing. 7 Chelsea Electricity Bupply PEIRA saves ОРИ 7 
88458. Electrical motor-starting switeh. Orowiher and Нога]. | ot тоб фет сопе, ре впбшгев ws soso eseesseeeceeese ee a un 
1904. 6 per cent, Cumulative Pref................. Sasa 14 
461, Means for securing wires on insulators Benedikt and J ica (pat 100 ТЕКТИ 
a E indi) County at don е › Supply, ME: ә 0 221 
eans or apparatus for forming tho joints in conduits per cent. Cum. Pret. ........................, 
44 per cent. Debentures Prov Certs. АП Rd. 100 100-105 xd 
for electric cables. Sutton and Gregson. — 1 cent. 2nd Debentures Prov. Certa. pi a 100 106-109 
2093. Means for the excitation and regulation of induction | Bdmundsons' кк босу жашо, Urdinaty, 1-60,000.. 6 . 68 
machines. Leblanc. (Date applied for under International | ——— 6 per cen a ко у СУС II * d e 
Convention, Jan. 28, 1905.) iioo l l. K Tract, Co. of Aust, La К Le. m. Fr., i. 20,660 5 Z T 
7208. Controlling systems for electric motors. "Westinghouse —— per cent, Debenture 8i esf. 100 ao 
and Aspinwall. (Date applied for under International Oon- | Folkestone LT Pappi, Lia Боск; ко. 1-10,000.. а 104 
vention, Мау 1, 1903.) Havana Electric, Limited, 1-15,000 a 66 . 12 - 9/10 
oan nv l 0 Liant . mt Ord. Ы TIPP as 
vane e баг Por «таа Чоу Mikes OF ошмш то, Wight Elec. 1b and Pur. „Id., dj p.c. Db. Stk. Red. 100 < -101 xd 
ув. и Kalgoorlie Electric Power and Lighting, Limited, 6 per 
11857. Eleotric switches. Stevens. K сеп n oe are 1 i» н pan 5 
12007, Regulating apparatus for automatically maintaining | Kensington and knightenridge and N tting Hil), 4 = 
electric accumulator charging currents constant. is Папан тте inok BA ан Р d с 100 = 101-14 
Akt.-Ges. Brown, Boveri, et Cie. Kidderminster and Dist. Elec. Liguting an - 104 
12643. Control of continuous-current electzic motors for use | unden 5 Pe a REE QU Poe: $ = ye 
а electric traction. Mézgroz. (Date applied for under тт 4 por cone 1st Mortgage Debenture Stock, Red... n - 1118 
nternational Convention, June 4, 1905. ) POLLAN ОЧТОШАГу.................. 6..0 оо оо оооооооо ~ 
. SOAM Debenture Stock .... 100 .. . 
14596. Electric motor controllers. Barrett. = M pe peni VF a pe 
5 oent. Mortgage Debenture „ Red. ......... 100 .. 
15389, Sub-station 5 necting oo gement for telephone Midland ре че c Power Dis, Ld., 44 pe. ist Mort. Deb.. 100 С 
systems. Birnbaum and ite. aewonatle-upon-Tyi Tyne Electric Supply, Urdinary . . 6 „ 98-1 
18958. Electrode for electrical accumulators. Berg. (Date Hill E «0990099090090 „%%% %%% % „%„ „ 6% %%% 6 „ „ ов 2 0 „ 0 „0% 120 [ e TET S 
| applied for under International Convention, July 18, 1903.) | Notting s per der l rat Mort Bebe Nos 1.800 Meg.) ` ^ 
17046. System of electric traction for railways and tramways. | Oxford Electric, Ordinary, 1-96 nD CX.) |) ~ 
Marshall. —— per cent. Debenture Stock, "TP з - 
18098. Wireless telegraphy and apparatus for carrying out Roys! e . Aper cent, fini ~ 93101 
the same. Dymond. (Ges. für drahtlose Telegraphic | 8mtthfleld Markets Electric Su Ltd., Ocd., 1-18,0.. 6 o. ar 
w. b. H.) wa rA pet cent, Debenbure Rock .. ...... ......- isse MO е 2:101 
16181. Telegraph transmitters. Rovssel and King. South М. tric Light and Soir ö, On” bc T 
19561. Trolleys or collectors for electric tramways. Honnette per cent. Cum. Prei 1. 13-1 
avd Gebhardi. —- a per сп e Mort. Delk a uaxceaxaexk2iccttosus 100 .. 106110 
19883. Electric igniters for explosion engines. Eisemann. di, James's and Pall Mall, Ordinary, 101-80,000 ......... Б 14-15 
20007. oy unde: for incandescent electric lamps. Romain and — „ = € **990€900€09920520000 990059099 њо «4o 10 яж em 
Ayguesvives. % %% „% % %%% % „% „ 06 „%% % % „„ %% в.о оо as оо as eno 
Urban Electro gu Оо. Ordinary, 8- 50,007 5 6 . 
20278. Eleotric switch. Hunter and Warren. Ё 6 per вар Т Preference, 50,001-80,000 : = 93 
00090909909 9 9 e om ns оо & ED = д 
20791. ZA supporting electrical conductors. Bettmann ——— b per cent. Oum. Pref., I ib, idi. 138,851 . 6 — ay 
$0975. Electric incandescent lamps. Boult. (Ad. Wagner S. Electric Tramways.— 
Brechtel und Oo.) Anglo- Argentine, 5 per cent. Cum, Pref.,71-260,007 ..... 5 a= 915 
ee EE 
uckland Elec. p.c. lst Mor. De m - 
COMPANIES’ STOCK AND SHARE LIST. Barcelona Tramways, Limited, Ord., 1-20,000 ........... 10 .. 9-10 
5 per cent. Cum. Pref. Shares, 1- 10, 000.......... 10 .. 9-10 
| Amount — — 5 per cent. Deb. Red., 1-600 2562 2 2 6 66 „ „6 „„ «азоо» „ 100 se 98-101 
Name. paid. Last prioe ZU E 44 р cent. 2 Deb. SK TS 75 11%, е | .. 91-96 
: ec. amw , " os 
Commereial and Industrial.— £ £ ——— 5 per cent. Cum. Pref. Shares, 159,5 .......... 1 15181 116 
Alliance Eleccrical Co., 6 per cent. Cum. Pref., N 06 170, 000 1 n 8-4 Belfast Street Tramways, Ord., 1-26,600 .................. 10 10.11, 
Aron Electricity Meter, 6 p. o. Cum. Pref. hares, 1 000 l .. 5/16-7/16 piacere and Fleetwood Tramroad ERATQUE EV e. 10 ~ 138-136 
British Insulated and Helsby Cables, Ord., 1-100,000 . & — 546 Brisbane Tramway Invest. мар, 116080 e Ô ~ lfp 
—— per cent, Cum. Pref., 1-100,000 .. se ree КЕ эр ee с Oum. bret . - xd 
——— Ц per cent. Mortgage ‘Debentures .............. 100 . 101.104 —— 44 per cent. Deb. Stk., Red., Pree Certa. all pd. 100 101 
Thomson-Houston Co., 44 per cent. lst Mort. Deb. British bia Electric Railway Co., Ord. Def. ........ 100 .. 103-106 
8toc Red. *6€6099€e€20600006006000290602004909209022590090025€99999 100 e 100-102 — Ord Pre £ 6 14 „%%% % „%[k0 „„ „„ % „%„ „%% „%% „ „% „ 6 „ ee 102-106 
5100: апа Мыш. б per coni, Prel; ~ Non. Cum. 6 per cent. Pref. .. 10 „ 1 
, . — 34-4 —— H percent, 1st Mt, Debs., Nos. "16,250, of £40each 40 — -104 p et 
— 4 per cent. Debenture Stock .......... . 100 — 87-90 per cent. Vancouver Power Deb. . 0 ~ 97-1 
Brush Electrical Mosii ; Ordinary, Nos. 1-105,731 . а. ii British | Biectric Traction Ord. 1-500, 000 & 60 ,001-90,000 10 . Е 
— Non. Cum., 6 per cen cent. Pref. ........... „ m 158 T 1-14 —— 6 per cent. 3 50,000 азаа га аа — 11.11 
—— 44 per cent, 1st Debenture Stock. V = 834.97 5 dal Bebeatare Slc 10 
i per cent 204 Debenture Stock 100 = 7075 — N per cent. 2n Deb. 8 CTV -— 
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LU 


Amou 


Amount 


Last prise 
né Name. paid. 2 
Last price. 2 
Name. paid. Mna . 10 = 2-124 
£ £ Oldham, Aston, nee ramway, О * 10 — 1 155 
4 б per сеп. Uum. Prob аан ea "а 100 a 
1.100000 .... б 51 т ways б per cent. 1 Mrb. рор. -9 
es and Belgrano Tram., Ord., t a D a -52 Perth Elec. Tramway . 40.000... 10 = 
Suenos TT per cent. Ош; Pt. 1-40,000... nbn ИГ E Potteries Hlectric lon, Ordinary 80,001- i - 894 
« B' 6 per cent. Ош. Pt., 7.600. .. . . . 6 = 103.108 D pat ouh: EM MM 100, 10K 
5 per беп Dens Stock; Red. ...... 55 m - 106 108 888 Lad Dore Electric Traction and Power Company ) 
Prov. Cert., ry EB ne De Red. 100 А арааран 
Buenos Ayres Е1есігіз тш, ы, x p.c. рер. Жк eee T Ten 350,000 T * 1 : 
Calcutta Tramways, Limited, 1105,48 d .... 100 .. 105-108 жоодо рек сепзге аас абра р. 
44 per cent. lst Deb. Stock, RUE UC. au — — £528,095 44 per cent, 
cric Tramways ,NOS. 1-400, 55 e Ber. = 
Oley or Вена Tramways, 5 picar wian. 100 101 Electrie Railways. "E 
г cent. is i as as ою no то сю SED ao то ao то ою аю ao OD 
Colombo lectric Tramways and Lighting, 5p N = 101-10¢xd | Central res bey Prete UNI SD ка шаги S 10 = ew 
Mortgage Debenture and Llghétng Go. Ordinary . — 10 — 94-10 — „ deferred.. r fi f. 100 - 107.110 
Cork Electric Tramways and Lighting Co. с 10 1i 4 p.c. Deb. Stock (Prov. Script Certe. , fully pald).. 100 — 4648 
1 per сево Cam. сес =з we 2 ое оо o on ee зо ое 92 110 =~ 8 Оњу апа South . Ordinary ою as ао ао то 100 2 04-107 xd 
— — rc me ооооооос о у ое = cent. ure „% as no Qo HO 9-9 ($$ ED эт УВ 
Dublin United Tramways (1896), Ord., Хов. 600 000 10 С 1616 — 8 per cent. Pref. Stock Bl = n s. cs С 100 117-120 
6 per cent, Pret, Non, м 1 000 Red ee 00 жоё 94-97 908 ot ө Ө es ® 5 mn 9.9 оо „%. 68 „ е WD 100 =œ 113-117 
54 per cent. Mort. Debs., “5, ? с Ра Е le pl all mE 18-19 ә К is 7 «0040402590299 ое as as 10 өз 10-104 
Imperial Tramways Ordinary .. .................. +. By — „leli Liv 1 Overhead, 6 per cent. Fre. 10 2 4 
— — 6 per cent. Qum. Pref. ec ee 20 оо оо 6905 of арн 100 108-11 er poo Ordinary 1 ў co оа а аа 22 еә 99.101 
— 44 percent. Deb Stock .. e d per coni. Mortgage Debentures, ‚117%. = 
Isle of Thanet Electric Tramways an ОЕ 32-44 Underground Electric Railways of London, 5 per cent. 99-99) 
жылы нерн ЖИН ME tor dL 
Kiddermiceter and District Lighting жлне ОЕТ. Waterloo and City, Ordinary = ===- = 
London Jer gend. 102 MU DR. Stock. Red. . о 10510 Telephones.— 00 — 109106 
I 4 per cent. lst Mt. Dh.: : „Red. 100 .. ; = = = 100 = 
Madras Elec. Trams (1O 111 psy (00,001-1 514,016. 1 1 i Na one! e реа аена те 96-88 
litan Elec. Trams., 7) 1. , , HR 1 = Е erred —U— U— ее ө ө ms as ъз 0 эе mo as as 3 10 А 
Metropo 5 per се о Егас 0079 We Tw 100 102-104 Um ied сш Cum. аа me mo ою mo om R Hs 10 Е 11-15 
44 per cent. Deb. O ен ——— 6 per cent, Cum. Prol. =-=... 6 ~ 
Mlivaukes Electric Rail and Light, 2] per cant, SER cone. | 108-115 —— 5 per cent. Non. Cum. Thira Pref. poe ое ў 
o (Mort.) Deb., ee Stock, Red. 100 _ 104-106 
Montreal Street Rall., Sterling 9 рег cent. смог.) Led.» 100 100-103 ——— 4 per cent. Deb. = = TTT = Wa. 
1-000 "ii ver cent, Bed. 1922; 60L. 2,000 100 103-105 4 per cent. Prov. Cert............... T i 15/16-1 1/1 10 
Sterling 44 per cent. Deb.. 1922, — 1 10.000 and Oriental Taleonone and Blecateic Company em em эз сю ow on 1 æ 14-14 
New General Traction, 6 per cent. Cum. Pref., I- 535 111 6 рег cent. Cum. Pref............... passus ie Р - 
84,021-74,000 ve0996000«2220000020€9 w 09099 9 ее OS® 
iS Е 
RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS, AND TRAMWAYS. 
TRAFFIC ' 
c Returns for | single track | = 
| Trait week decree | opem | | | | __ Recelpts per ca 
— — pere | Pas- | Car | Mile of | mile. 
Line. ~ | | | | | Total | Passengers | Car miles |] | E 
| t | s'nger| mile. trac 
| Ending. 1904. | 1905. | Week, | заан | 1904. aen Ending receipts carried, | run. enge | : 
| | | | | £ | | в 1502! 1,870 | 64 
--— d X £ £u 2 „| 37,931 | 9,099,715 | 794,641 |0 02| 1, 
dien. . .. . oct. 29 | 1152 | 1227 |- 74) = | 1 184 Мау 15 14,160 | 201589 | 336049 |103 dit bs T" 
Aberdeen Corporatio . * vs = — 135 — M —— „дс. E ! 1158 | 9-98) 2.3835 61 
Serine DOFpOrAkion .. x.» 20 960 | 1090 |- 90| — |23-55| 23, | March 31 55,03 | 11,327,982 | 1,519,701 3 
B n 0 Н ——** ” ; 90 0 ; ==. à | a RC ix a er, — * А 
Birkennead Corporation ...... M 2 | 5,382 | 5,208 J 174 . 25 25 43,374 7,742,692 951,484 | — |1094) — E 
Birmingham Tramways ...... * ‘ou | 783 | + 125| + $05 | 23 | 23 » 31 211,168 | 6,169,121 | 784,448 |152 |108 2001 755 
Blackburn Corporation ...... " 435 518 |+ 57 825 174 T Do. 21 32021 2.253,98 600,757 514 127 8.706 593 
Blackpool Соро ‘Trams. geh. 5| 1,463 | 1,368 | + 13 0 381 | 38% March3l 94.151 | 19,825,436 | 2,188,030 114 | 10°22) 5,766 | 5% 
Belton Corporation... sees Oct. гө 85 7 |4 7 + 2,003 11015 10 — | - = ND cs mad n, р 
Bournemouth Оогроеа ЧОВ. go) 4/8 | $725 |-- 1 | +2 | 77 "hos. ы — | 10,482,508 | 1,081,928 |190 1040 = E 
Bradford 8 e * 30 833 re | + 85 ES 5,2774 514 513 Dec 519 253,150 44,391,439 | 6,035,528 — * = 
ht n orpor "PII эң » 833 4, А 5 35 2C 3 m ‘ А м © — 2 ы | -— — ". 
n Company ..| » E | Ў; 45 820 н 225 — 1050 10 ae pu ca PA ER 282.378 | 108 | 98%] 1,570 | 74? 
рагу "ый nir tm аса: Bas 20 | 301 555 L— 52 — 84 — Mare J , , , — 
Burton Corporation | „ © | = #; а NX m y? — z 
22| 1,964 | 1,927 |+ 36) + 1,763 | — | — ` 31g 9937 | 2.805,27 334,393 | — | 7| — 
Casdiff Corporation .......... | " е 160 20 — 50| + 207 — = Рес, 517 жу 4 953938 1,292,674a | 1°87 | 64-87 | 58,229 55% 
Carlisle Tramways Company... » 29| 6,776 | 6,745 |+ 30| — 2520 6 „51.165.005 19'069 319a 23 — — — 
Central London Rallway * 20 2.618 2.799 | — 181 — 1658h Бї 63 i M Pv 4 ЕР a? Фа — 
F абое ВАНА Pag) eats) c ар Ur ШРЫ e „ 319 25,657 | 6,353,923 | 919,676 |100 | 695 PES 
Colchester Corporation .:.... 9р. 27 450 480 |— 50| - 2535 — 7.25 March 31% 12,541 | 2,550,755 | 254,279 | 1-25 | 11°66 505 — 
Cork E. Т. and L. Company . Oct. 27 | 150 И: Se Е <и йд aad E EU] ete S 280,901 | 094 | 905 2, 2 | 7°39 
“ech lds rn a ee «3| i) WNE „В =e XA 61 bes. 510 623s | 68,505 10/164 |588 |1409] 55 ^ 
Corporation .......... LO : 9g 2141 е . a Ee ~ УЗ — — 
Dublin & Lucan Electric Ry...) „ 23 5790 | 3,622 |-- 118 | a7 | 4 | „ 319,134,633 — 3,429,356 
Dublin U. T., electric cars. ,, 28 1 e | = | ? А 
Dublin S. District, Electric ..| „ 28 | * 8 т May 15| 35,874 9,084,522 752,814 0-95 11:276 l, te 
" 833 870 | + m 77 su. l 34.312 12,950,269 807, OC 2 3 an 
дор Aeon ee „ 2| 68|) 612 | + % ias |125 | Мау510656,518 | 177,179,699 [14,008,150 |088 [1125 | 5,4899 1404 
+ Ham Corporation ...... " Sol 14619 | 13996 |+ 623 Я 5 < : | i ie T res её 4 - 
Glasgow N зер. 21 Bir — — - 2 | е March 51 68,283 | 16,522,051 | 1,387,885 | 100 11°79 ae 2 
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j Only eight months—expenditure includes large special items incidental to starting new department. 
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NOTES. 

Wireless Telegraphy.—It is reported that a Bill 
will be shortly introduced in Canada for the governmental 
control of wireless telegraphy, the military authorities 
urging the expediency of such control in time of war. 


Willesden Polytechnic Electrical Engineering 
Society.—A meeting of the above was held on Saturday 
evening last, when an interesting paper was read by Mesars. 
Hayman and Lawrance on the subject of the lighting and 
power arrangements in the new building. The subject was 
treated in a very complete manner, and led to considerable 
discussion. A vote of thanks to the authors concluded the 
meeting. 

Society of Arts.—The Society of Arts will commence 
its fourth half-century on the 16th inst., when Sir William 
Abney, as chairman of the society’s council, will open the 
one hundred and fifty-first session with an address. The 
subjects on which papers will be read at the meetings 
before Christmas include British trade, canals, the St. Louis 
Exhibition, patent law, Burma, and street architecture. 
There will also be a course of lectures on wind instruments, 
with musical illustrations. 


Royal Society.—The council of the Royal Society 
have bestowed the Copley medal upon Sir William Crookes, 
F. R. S., in recognition of his extensive researches into 
spectroscopicchemistry, electricaland mechanical phenomena 
in highly rarefied gases, radioactive phenomena, and other 
subjects. Prof. Ernest Rutherford, F.R.S, receives the 
Rumford medal for his researches into radioactivity, par- 
ticularly for his discovery of the gaseous emanations from 
radioactive bodies and their properties. The Davy medal 
is awarded to Prof. W. H. Perkin, jun., for his discoveries 
in organic chemistry. Sir Joseph W. Swan gains the 
Hughes medal for his invention of the electric incandescent 
lamp and various improvements in the practical application 
of electricity. ' 

Permanent-Way Institution.— We have received a 
pamphlet relating to this institution, which was founded by 
Mr. W. L. Meredith, C.E., and has been doing useful work 
during the last 20 years in furthering the education of 
inspectors and others concerned in the permanent-way work 
of railways by the reading and discussion of papers. There 
are numerous local sections, and Colonial centres are in 
contemplation. The council have decided to award gold 
and silver medals for the two best papers sent in each year. 
The membership roll has been steadily increasing, and now 
approaches to a total of 500, which it is hoped to still 
further increase in the near future. We note that a 
council meeting will be held at Nottingham on the 12th 
inst., when new members will be elected and the officers of 
1905 nominated. The hon. secretary is Mr. G. E. McLewin, 
and the London offices are at 9, Gracechurch-street, E.C. 


The Effect ef Pressure on the Light from an 
Electric Аго.—[п a paper presented to the American 
Physical Society, of which an abstract appears in the New 
York Physical Review, Mr. W. J. Humphries describes some 
further tests carried out by him. Ап electric arc was 
enclosed in a steel cylinder provided with a quartz window, 
and the light as produced in air of high pressure examined 
by means of a Rowland concave grating of 214ft. focal 
length. The decrease in wave frequency, detected and 
measured by Mohler and the author some years ago at the 
Johns Hopkins University, has been confirmed, and the 
observations, with the same results, have been extended to 
many other lines and to a somewhat higher pressure. This 
work is being done through the aid of the Rumfor Fund, 
and apparatus is nearly ready by which the investigation 


can be extended to fully 300 atmospheres pressure if 
necessary. 

St. Louis Awards.—We are glad to see that this 
country has come in for a considerable share of awards 
in connection with the St. Louis Exhibition. Amongst 
those who have been successful in the electrical engineer- 
ing and kindred branches, we learn that Messrs. Kelvin 
and.James White, Limited, have been awarded a gold 
medal for the various measuring instruments for switch- 
board, test-room, and laboratory use exhibited by them. 
Messrs. Crompton and Co. have gained a similar award. 
Messrs. Sherard Cowper-Coles and Co., Limited, have 
been awarded two gold medals—one for electro-chemistry 


and the other for metallurgy. We also note that Mesers. 


W. F. Stanley and Co., Limited, 4 and 5, Great Turn- 
stile, Holborn, have obtained а gold medal for surveying 
and drawing instruments; and that Messrs. William 
Simons and Co., Limited, Renfrew, have been awarded 
the grand prize for their exhibit of dredging plant. 

Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Tuesday 
afternoon, Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. НН. the Rej Rana Bhawani 
Singh Bahadur of Jhalawar, Mr. J. Jennens, and Mr. E. J. 
Preston were elected members. It was announced that 
the institution had received а bequest of $100 under the 
will of the late Miss Harriet Jane Moore. The special 
thanks of the members were returned to Dr. Ludwig Mond 
for his donation of £755 for the purpose of erecting a lift 
from the basement to the second floor of the institution, 
and any surplus after the completion of the work to go to 
the research fund. During the recess the entrances and 
exits of the lecture-room of the Royal Institution have been 
materially improved by the erection of two covered-in iron 
staircases, and the widening of the doorways, and the 
ceiling has been considerably raised. A Christmas course 
of lectures, adapted to a juvenile auditory, will be delivered 
by Mr. Henry Cunynghame, C.B, on “Ancient and 
Modern Methods of Measuring Time” (experimentally 
illustrated). The dates of the lectures are Dec. 27, 29, 
and 31, 1904 ; Jan. 3, 5, and 7, 1905. 

Long-Distance Transmission.—California is the 
home of long-distance high-voltage transmission, which is 
due to the fact that water power is abundant, while coal is 
dear and transport facilities few. We have recently 
received from the Stanley Electric Manufacturing Com- 
pany, of Pittsburg, a most interesting map showing the 
long-distance transmissions now actually working in Cali- 
fornia, From this we note that energy is being trans- 
mitted commercially from a number of power-houses over 
а very extensive area, the present longest distance 
transmission being 232 miles — from De Sabla 
power house to Sausalito, vid Cordelia. A total of 
10,000 h.p. is being regularly delivered into San 
Francisco from the Electra power-house, vid Stockton and 
Mission San José, a distance of 147 miles. The map is 
ornamented by some photographs of transmission lines 
and power-houses, which make it more complete and of 
considerable interest to electrical engineers. Owing to the 
cheapness of coal in England, similar long - distance trans- 
mission plants are out of the range of commercial politics 
here. It is worthy of note that these long-distance lines 
are invariably overhead, which keeps the cost down to а 
point quite impossible with underground conductors. 

Patent Law.—The subject of The Effect of Patent 
Law on Modern Civilisation,” selected by Mr. C. T. A. 
Haussen last week for his presidential address to the Civil 
and Mechanical Engineers’ Society, possessed additional 
interest from the approach of the new regulations which 


686 THE ELECTRICAL ENGINEER, NOVEMBER 11, 1904. 


come into force on Jan. 1. A strong plea was advanced 
for the greater protection of inventors, who have conferred 
extensive benefits upon the public without in many cases 
reaping а fair share of the prosperity themselves. Mr. 
Haussen instanced the case of James Watt, who would 
have obtained little return for his patent had not the term 
been enlarged, although owners of property contiguous to 
railways have had the value of their holdings enhanced 
enormously. He advocated more liberal legislation so as 
to render patent grants more secure and to increase their 
duration, which would give inventors a better chance of 
making their patente successful. In regard to the duty 
payable on grants, Mr. Haussen suggested that, in lieu 
of fixed fees, a tax should be levied upon the income 
derived, thus furnishing a substantial source of revenue. 
The advantages of such a system from the inventor's point 
of view are not quite obvious. It can hardly be the 
moderate fees payable to the Patent Office for the grant 
that handicap struggling inventions, while in the case of 
successful patents the proprietors presumably. pay income 
tax already. 

Street-Lighting.—Hearsay evidence, which is not 
accepted in courte of law, is published freely in the daily 
Press, We have before us at the present time a cutting 
from a paper containing an extract from the Pall Mall 
Gazette on the question of street-lighting. The extract is 
from the letter of a correspondent, and the newspaper which 
publishes this extract does not trouble to give even the 
name of the correspondent, so that the value of his opinions 
may be gauged. We are therefore obliged to draw our 
own conclusions as to his fitness to give an unbiassed 
opinion as to the relative merits of gas and electricity for 
street-lighting. He says: The fact that Kingsway and 
Aldwych are to be lighted by gas and not by electricity 
will come as a surprise to ‘the man in the street.’ But 
. incandescent gas under pressure has made such headway 
during the past few years that electricity as a street 
illuminant has been badly beaten both on the score of cheap- 
ness and efficiency. The arc light is ruinously expensive, 
and when the contract period for lighting the City’s streets 
has expired, incandescent gas will certainly be substituted.” 
We presume that neither the editor of the paper from 
which we take this extract—the editor of the Pall Mall 
Gazette—nor the correspondent whose epietle the latter 
journal publishes is aware of the extensive triale, ranging 
over some years, which have been carried out by Mr. 
Bradley, the engineer to the city of Westminster. These 
trials conclusively prove the incorrectness of the views 
expressed in the above letter, and show that electric arc 
lighting is the cheapest and most efficient method of 
illuminating раб streets. 


Electric Lamps.—The question of the supply of elec- 
tric lamps by the electrical undertaking is one which has 
exercised the minds of a large number of central-station 
engineers. These engineers have to work undertakings in 
competition with gas companies, and are handicapped by 
the fact that users of electricity are very prone to buy their 
lamps in the cheapest market. The result is that their bill 
for energy goes up, while the light actually obtained from 
these lamps goes down, and electric lighting is discredited. 
The obvious solution, which, unfortunately, is not easy of 
adoption, is that electrical undertakers should supply con- 
sumers free with electric lamps of high quality. We have 
recently received an interesting circular from the City of 
London Electric Lighting Company, which clearly shows 
that this matter is appreciated by the engineer of this 
company. In this circular consumers are urged to use 
only lamps of the best English manufacture, and the com- 
pany offer advice gratuitously as to the best makes obtain- 


able. The lamps actually in use will be also inspected 
by the company's expert free of charge. This move 
is in the right direction, and is worthy of noting 
by electric light undertakers who do not already adopt 
some such methods in order to maintain their position 
against gas competition. It is the more necessary from the 
fact that gas companies throughout the country almost 
invariably undertake the maintenance of incandescent gas- 
burners. In the same circular an offer is made to carry 
out insulation tests of consumers’ wiring at the low fee 
of 10s. per test, which includes a report as to any altera- 
tions or repairs that may be required. 


Electricity and Fire.—The Manchester Corporation 
recently introduced in its fire department a self-propelling 
engine fitted with a dynamo, air-pump, and telephone 
system. This arrangement is intended primarily to 
assist the fireman in rescuing persons overcome by 
smoke, and to fight the flames in situations where the 
absence of such apparatus would render his position 
untenable. The fireman’s headgear comprises a hood, to 
which is attached an air-pipe, telephone instrument, and an 
incandescent lamp. Thus provided, our fire guardians can 
operate in situations where the absence of such an outfit 
would mean prompt asphyxiation. The fireman obtains a 
supply of pure air, enabliog him to breathe in the foulest 
atmosphere ; the incandescent lamp provides illumination ; 
and the telephone establishes communication with the cbief 
of the party. A great feature of this innovation is that, 
like most ingenious devices, it is comparatively simple. The 
additional equipment on the fire-engine is not large, 
consisting of a small dynamo and the telephone apparatus. 
The dynamo, which supplies current for eight 32-c.p. lamps, 
is driven, like the air-pump, from the flywheel of the steam 
pump. Such an apparatus may reasonably be expected to 
soon pay for its relatively small cost in the property, to say 
nothing of the lives, saved. We do not know whether this 
equipment has yet been called upon to undergo the prac- 
tical test of a heavy fire, but it certainly promises to be of 
no little utility. This is evidently the view of some of our 
Transatlantic friends, and one of the American technical 
journals frankly asks whether in this instance, at any rate, 
that land of enterprise cannot learn a lesson from outside, 
Manchester seems to have scored. 

Societe Industrielle de Mulhouse.—This society 
is offering a number of medals and awards for competition 
in the early part of next year. The competition is open to 
the world, but all engineers sending in apparatus or designs 
should do so before Feb. 15. These should be addressed 
to the president of the society at Mulhouse. As an 
example of the awards which are open, we give the follow- 
ing. The society offers a silver medal for the best new 
application of electricity in the bleaching industry, or in 
painting or printing. Again, a silver medal is offered for 
the best essay treating of the comparative expense of 
installing in а given factory an electric light plant, a ga: 
plant, an acetylene plant, and а water-gas plant. The 
installation must consist of at least 500 lamps, and the 
scheme must be worked out in detail. First cost and cost 
of maintenance should be gone into, апа а comparison made 
of the intensity of the illumination obtained with the different 
systems. The society also offers a medal of honour and a 
sum of £20 for the best scheme for controlling a printing 
machine, or any other machine requiring variable speed, 
by means of a three-phase motor supplied at constant 
frequency and voltage. Certain limits are laid down, as, 
for instance, the efficiency must not be less than 40 per 
cent. under any conditions, nor must the power factor be 
lower than ‘4. The horse-power required may be assumed 
at 10, and the variation of speed about five times the lowest 
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speed. In this case, unfortunately, the competitor must 
have had his devices working for at least six months in a 
factory in Alsace. The results of this last competition 
should be interesting. to electrical engineers, but we doubt 


if the value of the award is quite sufficient to secure a 


representative entry. 


Electrical Enterprise in South Africa —Our con- 
temporary the British and South African Export Gazette gives 
in a recent issue an interesting interview with Mr. R. A. 
Dawbarn, M.I.E.E, of the firm of Mordey and Dawbarn, 
who are responsible for the new electrical works of the 
Johannesburg Corporation. Mr. Dawbarn's remarks on 
the British manufacturer are worthy of reproduction, and 
will be appreciated by the hardly-used class of electrical 
engineers. In this respect Mr. Dawbarn said, speaking of 
the design and manufacture of single-phase alternating 
plant: The English makers are undoubtedly holding their 
own in regard to design, price, and quality alike, and 
nowadays they are also quite able to deal with three-phase 
problems as efficiently as their. foreign competitors. The 
fact is that the Englishman is by no means behind the 
foreigner, and it sometimes happens that a new idea is 
quietly utilised in England long before it is suddenly dis- 
covered and boomed elsewhere. For instance, you have 
the Liverpool Overhead Electric Railway, which has been 
running quite 13 years, though many people are under the 
impression that this means of locomotion is purely 
American. Another example is the City and South 
London Railway’s Greathead tunnel for deep-level electric 
trains, which was the pioneer of its type. The Englishman 
is not given to advertising his achievements so much as 
some of his competitors, and the world often accepts the 
widest claims of adept advertisers without question.” 
Mr. Dawbarn went on to criticise our manufacturers in one 
respect—+.c., they were content to be poorly represented in 
South Africa, He added that American and Continental 
representatives of machinery houses in the majority of 
cases possess a far better technical education than their 
English rivals, and they are consequently able to carry more 
conviction and to better realise local requirements. I feel 
convinced this influences British trade very prejudicially.” 
The rest of the interview deals with questions concerning 
the Johannesburg scheme, treated by us in former issues. 

Proposed L.C.C. Overhead Line.—Though the 
majority of the metropolitan borough councils have 
proved obdurate in the matter of cónsenting to the over- 
head system north of the Thames, it is not likely that the 
County Council will encounter similar opposition from the 
Camberwell and Lambeth boroughs in regard to the pro- 
posed tramway extension from South Norwood to the 
Crystal Palace. 'The Croydon Corporation, whose system 
is on the overhead principle, are seeking powers to extend 
their lines во as to provide а service to the Palace, and as 
the last two or three hundred yards of the line will come 
within the metropolitan area, they have approached the 
County Council with а view to the latter body under- 
taking the construction of this short length, and either 
leasing it to the Corporation or granting through running 
powers. At Tuesday's meeting of the County Council the 
Highways Committee made а favourable recommendation, 
so that as the two boroughs within whose districts the 
route is situate are scarcely likely to withhold their consent, 
the next few months will probably witness the introduction 
of the overhead system on the lines owned by the County 
Council. Another matter before the Council was the vexed 
question of carrying the tramways over Blackfriars and 
Westminster Bridges and joining them by way of the 
Embankment. As the City Corporation is apparently 
disposed to reconsider its attitude on this point, 


there is а fair chance of the Council's persever- 
ance being rewarded, especially if the trend of’ 
events during the past two or three years has 
had the effect of modifying Lord Halsbury’s ssthetio 
susceptibilities in accordance with public requirements. 
In such an urgent matter as this, it is surely unneces- 
sary to wait until the Royal Commission has waded 
its way through the enormous mass of evidence on the 
whole London traffic problem, particularly when hitherto 
uncompromising opponents like the City Fathers evince a 
tendency to recognise both the need and the reasonableness 
of the proposal. | 

New Third-Rail Design.—aA patent has been granted 
in the United States to Mr. A. F. Chase for a га-га 
design, of which a description, with the accompanying 
diagram, appears in the Electrical Review of New York. 


The depending portion of the rail has its widest part at 

the under-face thereof, and this w:dth is proportionate to. 
the face of a contact shoe, intended to receive the propelling 

current from the rail. The upper part of the depending 

portion, which is the rail proper, preferably narrows toward 

the top into a neck-like form, terminating in a flat top, from 

which spread outward on each side two oppositely disposed 
flanges. From these flanges extend wings, which are prefer- 

ably straight and must incline downward and outward, and 
are of such lengths as to bring their lower ends in or about 

the same horizontal plane as the base or contact face of the 

rail proper. In each of the flanges are boltholes, drilled 
vertically through the same, to enable the third-rail con- 

ductor to be mounted to the rail-hanger. This construction . 
of third rail provides a water-shed over the rail proper, and 

may be made integral therewith, the downwardly inclined - 
extending wings also protecting the conductor laterally. 


40,000-Volt Transmission —An interesting plant 
has recently been laid down in Northern Italy by Messrs. 
Brown, Boveri, aad Co., of Baden. The works are situated 
near Gromo, amongst the Alps, and energy is transmitted ' 
some 20 miles to Nombro at 40,000 volts. The reason 
for this very high voltage was that the engineers 
wished to get the loss of energy in the line down 
to 4 or 5 per cent., and to use wires not more than 
65mm. in diameter. The central station is equipped with - 
three groups of turbo-generators of 750 kw. capacity The 
alternators are three-phase and work at a frequency of 50. 
The transformers are connected directly to the alternators 
without the intervention of any kind of interrupter, and 
the generator and transformers are connected in parallel on 


the high-tension side. The transformers are oil-cooled, and 


the oil is kept cold by means of water circulating through 
cooling pipes placed in the oil. In each of the three 
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main conductors there are placed three single poles, 
oil break switches, which act automatically for excess 
current, and can be operated by hand. As these interrupters 
are arranged to act simultaneously, there are six breaks in 
the circuits at the same time when the switches are 
open. The automatic switches are opened by mechanical 
means to ensure simultaneous working. The insulators 
used on the overhead line are of special make, and 
have been tried up to 80,000 volts in dry air. 
When the moisture in the air reaches 60 per cent., 
there is a discharge to earth at 39,000 volts, and when 
water falls on the insulator there is a slight discharge at 
54,000 volts. The insulators are carried on poles 26ft. 
high, and the wires are spaced 33in. apart. On sharp curves 
the poles are placed close together, but the mean distance 
is about 44 yards. The working results from this instal- 
lation will be of great importance to the profession as a 
whole. The experience gained at these high voltages 
under the climatic conditions of Northern Italy will be of 
special value. 

British Mineral Preduction in 1903.—4 report on 
mines and quarries issued by the Home Office gives the 
amount and value of the home production of minerals 
during 1905. The total value of the minerals raised 
amounted to £101,808,404, a decrease of £5,296,480 as 
compared with 1902. This decrease, however, is to be 
accounted for by the fall in the average price of coal from 
8s. 2:84d. per ton in 1902 to 7s. 7:93d. in 1903, the output 
of that mineral being the highest hitherto recorded viz., 
250, 554, 469 tons, an excess of more than three million 
tons over that mined in the preceding 12 months. The 
quantity of coal exported, exclusive of coke and patent 
fuel, and of coal shipped for the use of steamers engaged 
in foreign trade, was 44,950,057 tons, an increase of nearly 
two million tons on the exports for 1902. Germany, 
France, and Italy each received over six million tons, 
Sweden over three million tons, and Russia, Spain, 
Denmark, and Egypt each over two million tons. Adding 
the 2,055,444 tons exported in the form of coke and 
patent fuel and the 16,799,848 tons shipped for the use 
of British and foreign steamers engaged in foreign trade, 
the total quantity of coal which left the country was 
63,805,349 tons. The amount of coal remaining for home 
consumption was 166,529,120 tons, or 3'930 tons per head 
of the population ; 18,302,240 tons were used in the blast 
furnaces for the manufacture of pig iron, as against 
17,649,137 tons in the previous year. The output of iron 
ore, 15,715,645 tons, shows а further increase of 289,641 
tons, but the value (£3,229,937) is leas by £58,164 than 
in 1902. The ore yielded 4,500,972 tons of iron, or about 
one-half of the total quantity of pig iron made in the 
country ; 6,514,162 tons of iron ore were imported during 
the year, 78 per cent. of which came from Spain. Copper, 
gold, lead, silver, and zinc: all show an increase on the 
figures of 1902 both in the amount and value of the metal 
obtained, and in the case of tin, although the amount 
obtained is less, the value is greater. Of the non-metallic 
elements an increase from 150,000 to nearly a million 
cubic feet in the output of natural gas at the Heathfield 
workings is recorded. 

Municipalities and the Telephone.—The Post- 
master-General received on Monday a deputation of repre- 
sentatives of corporations owning telephones, with reference 
to the proposed acquisition of the National Telephone 
Company's system by the Government. Delegates 
attended from Glasgow, Guernsey, Hull, Brighton, and 
Swansea. The municipality of Portsmouth were not 
represented, but telegraphed to say they were in accord 
with the views of the deputation. The Lord Provost of 


Glasgow explained that the authorities who had already 
organised and were working municipal telephones were in 
& state of considerable anxiety and doubt as to the future, 
which tended in some measure to restrict their efforte. 
They were of opinion that, if bought at all, the whole of 
the National Telephone Company’s system ought to be pur- 
chased by the Government, and perhaps a solution of the 


problem would be the granting of a lease for a stated 


period of years to the great municipalities who had a 
servite working in concert with that of the Government. 
Alderman Carden (Brighton) in answer to the Post- 
master-General, stated that he thought it would be 
impossible to make it compulsory. on municipal authorities 
throughout the kingdom to take over the telephone system. 
The Pustmaster-General remarked that the effect of that 


would be that only the profitable undertakings would be 


worked by the municipal authority, and the unprofitable 
districts would be left to be worked by the Government, 
a policy which he was afraid he could not support. He 
expressed his gratification that the deputation were agreed 
that, if the National Telephone Company’s business were 
purchased, it should not be done piecemeal, but as a 
whole. Similarly, any arrangement that might be made, 
or might be considered advisable, for the transfer to 
municipal authorities of the powers acquired must be 
equally in ita entirety and not in part, and every 
municipality would then have to take it over and 
work its local exchange whether it liked it or not, 
leaving in the hands of the Government simply and 
solely the trunk lines. He did not know what Parlia- 
ment would decide, but personally Һе should never himeelf 
support any view different from that, and he could not 
see that the transfer of any portion of this business to 
municipalities would conduce to cheapness or to efficiency. 
The deputation afterwards consulted with the Postmaster- 
General in private. 


Electricity Vindicated.—The Electrical Contractors’ 
Association is evidently animated by a laudable ambition 
to remove the firebrand stigma inflicted upon electricity by 
the indiscriminating reporter. From the official organ of 
that body we learn that a disastrous conflagration ocourred а 
few days ago at St. Chrysostom’s Church, Manchester. 
An electric lighting installation had been completed in the 
church a few days before, and, as it happened, the light 
was switched on for the first time on the day of the 
catastrophe. The flames spread with great rapidity, and 
within a few minutes of the discovery of the outbreak all 
hope of saving the edifice was abandoned. Beyond the 
bare fact that the electric light had been in use on the day, 
there was not a vestige of evidence to connect the con- 
flagration with the new installation; but, following the 
usual practice, many of the papers in the neighbourhood 
immediately attributed the disaster, more or less candidly, 
to the electric lighting. The Manchester section of the 
Electrical Contractors’ Association determined that these 
statements should not go unchallenged. After insti- 
tuting preliminary enquiries, the association conducted 
an investigation into the matter in conjunction with the 
Corporation electrical department. Prior to the current 
being switched on when the light was used for the first 
time, a careful test had been made of the wiring, which 
proved to be completely insulated. Although the fire had 
left no trace of its cause, enquiry of the rector, verger, and 
assistants elicited the fact that at 6.45 p.m. one of the 
double-pole switches was turned off altogether by the con- 
tractor's foreman, and through the second double-pole 
switch a supply to two fittings in the choir only remained. 
These lights were turned off by the verger in the presence 
of the cleaners a little after 7 o'clock, some hours before 
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the fire. Thus all circuit wiring from the switchboard 
onwards was absolutely cut off from the supply, and the 
mains from the point of supply to the place where they 
rise through floor to the switchboard are still intact, show- 
ing that no fault occurred there. It transpired that a large 
fire was left in the vestry for the purpose of burning all the 


‘rubbish which had accumulated during the alterations, and 


& gas-ring was in use at the back of the organ for hot-water 
purposes. The evidence does not prove these to be the 
cause of the outbreak, but it shows pretty conclusively that 
the electric light was not responsible for the disaster. 
The Manchester contractors have rendered a valuable 
service to the electrical industry, and a few of these 


investigations will be of great aid in counteracting the. 


unjust aspersions which are so often cast upon electricity. 


Municipal Indebtedness.—At the meeting of thé 
Institute of Bankers the other day the president, Mr. J. 
Spencer Phillips, selested for the subject of his address the 
question of municipal indebtedness, which has of late come 
in for frequent discussion in the Press and elsewhere. As 
is generally known, the sum of this indebtedne: . approxi- 
-mates £400,000,000, and suggestions have been made that 
our municipalities are instituting a race with the National 
‘Debt. There is, however, still a big margin between the 
two, and in considering the rapid strides which municipal 
indebtedness has incontrovertibly made of late years it 
should be remembered that this has been essentially the 
period of municipal development. Heavy outlays have been 
incurred which are not likely to be repeated during the 
next decade. We do not propose to decal here with the 
ethical aspect of a comparison between the National Debt, 
which may be termed a reflection of the battlefield, 
and municipal liabilities, for which the country has 
had a substantial return in economic progress; but in 
considering the criticisms of municipal trading, it is but 


fair that some discrimination should be shown between its 


different branches. As to whether music halls, aquaria, 
and banks should be the subject of such enterprise there 
may be considerable difference of opinion, but few will 
deny that a putlic service such as the tramways comes 
within its legitimate sphere, and in this department there 
have been many successes, some of them notable ones. From 
its past year’s revenuo Liverpool contributed towards the 
relief of the rates no less than £25,166 from tramways 
alone, and altogether local taxation was reduced to tho 
extent of 113d. in the £ as the result of municipal enter- 
prise. Glasgow and Leeds are other examples which 
readily occur to the mind. Nor is this the measure of the 
benefit derived by the public, the other great advantages 


including improved services and reduced fares, though 


in the latter respect there is a tendency to adopt 
the prudent advice recently given by the president 
of the Municipal Tramways Association. Another point 
which has to be remembered in considering the growth of 
municipal expenditure is that local authorities have had 
imposed upon them certain functions of, financially speak- 
ing, an unproductive character, such as education, which 
exhibits an annual tendency towards expansion. In regard 
to the Metropolis, Mr. Phillips severely deprecated the 
extravagant example which it set to the provinces. This 
is rather a reversal of the usual practice of holding the 
English capital up as a model of economic stagnation. 
However, the statements made by Lord Welby the other 
day should be reassuring to the alarmists, for, notwith- 
standing the numerous enterprises upon which the London 
Council Council has embarked, the total of its loans is etill 
considerably less than two years’ rateable value. Were 


municipal indebtedness to continue increasing at the rate 


it bas done during the past decade, it would doubtless be 


necessary to place some curb upon it, whether by legisla- 
tion, public opinion, or the common-sense of our local 
councillors. Perhaps а combination of the last two would 
effect the object, as public opinion, which so far has not 
made its voice felt very distinctly in this connection, would 
probably assert itself if the rates bill became too onerous. 
The Temperature of the Arc.—Mesars. C. W. 
Waidner and G. К. Bargess contribute an article on this 
subjeot to the Physical Review of New York. After dis- 
cussing the various phases of the question, the authors 
give a table, reproduced herewith, of the estimates of are 
temperature reviewed by them. From this table it will be 
seen that the photometric methods based on the extra- 
polation of Wien’s equation show that the “black body 
temperature of the arc” (pure graphite) is at least 
3,750deg. absolute, so that its true temperature must be 
higher than this; it is not possible to state how much, in 
the absence of more definite knowledge concerning the 
departure of carbon from black body radiation. In the 
light of the best evidence that is at present available it would 
seem that the true temperature of the hottest part of the 
positive carbon is between 3,900deg. and 4,000deg. absolute. 


Absolute tempera- 


Observer. tare of the are; Method, 
Le Ohatelier. 4,510 шош: Intensity of red 
ight. 
Violle. 5,870 Calorimetric: Specific heat of 
carbon. 
Wilson and Gray. 5,600 Total radiation of copper oxide, 
empirical relation for. 
Wanner, 3,700:3,900. (Varying with oarbons used.) 
Photometric, in terms of 
= & ime men 
ery. tween ave-length of maximum energy 
5,600 and 4,000. Murs айкан law : 
Am T = С. 
Lummer and Between Wave-length of maximum energy 
Pringsheim. 3, 750 and 4, 200 


. ó displacement law : 
A TSO. xci 
5,760 Total radiation: Stefan-Bultz- 
| mann law. 

4,150 


Photometric : Wien's law. 
5,690 Holborn-Kurlbaum pyrometer, 


Féry. 


; Wien’s law, 
Waidner ys 5,680 Wanner pyrometer, Wien’s law. 
Le Ohatelier pyrometer, Wien’s 
3,720 law. 


As an explanation of the high values found by Le Chatelier 
and Féry, using photometric methods, the authors allude 
to the want of monochromatism of the glass used, this 
circumstance applying specially to the red giasses that are 
sometimes employed with the Le Chatelier optical pyro- 
meter. Further, the authérs point out that the “centre of 
light ” transmission of this glass is higher than that usually 
assumed from Le Chatelier’s early determinations, pro- 
bably made with a different kind of glass. The authors 
state that if they are justified in assuming these 
explanations to be satisfactory, a comparison of 
the results contuined in the table will show, when 
allowance is made for the experimental difficulties and 
uncertainties that may arise from varying conditions of the 
arc (such as current strength, length of arc, quality of 
carbons, etc.), that the results obtained, dependent as they 
are on the extreme extrapolation of different laws, are in 
quite satisfactory agreement, and diminish somewhat the 
doubt which is always present when we must venture 
beyond the domain of experiment. The value obtained by 
Féry for the “black body temperature” of the arc by 
making use of the Stefan-Boltzmaun law for the total radia- 
tion of a black body is in most satisfactory agreement with 
the results obtained by Wanner, dependent on the extra- 
polation of the Wien-Planck relation, and is nearly identical 
with the author's own photometric determinations, based оп 
the same relation, 
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LEEDS, WAKEFIELD, AND WEST RIDING runs from Wakefield to Thwaite Gate, and there joins the 
р Leeds Corporation tramways system. Bearing іп mind 


TRAMWAYS. the recent and important discussions on the subject of 
joint running powers, it is interesting to note that it has 

An extensive system of electric tramways, owned by the | been possible for the company to arrive at an arrangement 
Wakefield and District Light Railways Company, has been | with the Leeds Corporation under which cars can be run 
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Fic. 1.— Мар of Leeds, Wakefield, and West Riding Tramways, 


recently inaugurated. Although there is a considerable | to the centre of Leeds. Such an understanding must result 

mileage at the moment in operation, the scheme is only | in the greatest convenience, and should materially add to 
rtially completed, and when the remaining sections. and | the efficiency of the District Company's system and prove 

inks are finished the system will embrace wide districts | to be a useful feeder to the Corporation tramways. 

round Leeds and Wakefield, including Horbury, Ossett, Taking Wakefield market place as the centre, the system 

Normanton, Castleford, Pontefract, Lofthouse, and Roth- | branches out into four directions—to Sandal Magna (two 


well Eventually it will involve the operation of some | miles), to Agbriff (two sea da Ossett vid Horbury (nearly 
75 miles of single track, linking together, by a frequent | five miles), and to Thwaite Gate (about seven miles). There 
service, some of the most populous districts in the West | is, in addition, a most important branch line from the Leeds 
Riding of Yorkshire. The ramifications of the tramways | end of the line through Rothwell and Oulton. A considerable 
are clearly shown in the accompanying map (Fig. 1), from | portion of track has been constructed between Normanton 
which it will be seen that the most important trunk line | and Castleford, a digtance of about 5j miles, and eventually 
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this would be linked up to the main system. Other lines 
are in course of construction, the total mileage constructed 
up to date being roughly 324 miles of single track. The 
contract for the whole of the work was given to the firm 
of Dick, Kerr, and Co., Limited, the consulting engineer 
for the scheme being Mr. B. D. V. Cooper. 


FIG, 5. —Centre-Pole Construction, Westgate, Wakefield. 


Such ‘a system obviously calls for high-teneion trans- 
mission, ав it would be, of course, impossible to work all 
the routes embraced in the extended scheme from one 
central station. The generating station is situate at 
Belle Isle, Wakefield, where alternating current is 


| 


setts 5in. deep and 4in. wide. In the remaining 
some 16 miles, the roadway between the rails is 
with screened macadam. The rails are of the girder type, 
weighing 9410, per yard, and are laid іп 45ft. lengths, with 


ford, which is about 10 miles from the power station, and 
а fourth at Ossett. — 

The total length of tramways at present in operation is 
“о 25 miles of single track, laid to а gauge of 
aft. 81in. The usual method of construction has been 
employed. On about nine miles of single track vhe roadway 
has been excavated to a uniform depth of 124in. below the 
upper surface of the rails, to receive an 8in. bed of con- 
crete to carry the paving for a width of 8ft. for single 
track and 17ft. for double track. The roadway between 
the rails aud for an average space of 18in. on either side, 
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Fie. 5.—Motorcar, Leeds, Wakefield, and West Riding Tramways. 


both for single and double track, is paved with granite 
rtion, 
lled in 


— a 


generated at high pressure for transmission to sub- 
stations, where it is transformed to direct current of 500 
volts. One sub-station is in use in Wakefield about one 
mile from the power station, where three 200 kw. rotary 
converters have been erected, and another in Rothwell with 
two 200-kw. rotaries. Later on there will he a third at Caatle- 


Fic. 4,—Mgin Car Shed, Wakefield. 


a proportion of shorter lengths to allow for closures. The 
rails are generally in accordance with standard tramway 
practice, 64in. deep, with a groove of 1}in.; they are usd 
as a return conductor, the joints being of the plain type, 
secured with six-holed fishplates, 24in. in length, and are 
douhle bonded with 4/0 Neptune copper pin bonds, 
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The construction of the overhead lines is for the most these being connected through vulcanised indiarubber 
rt carried out on the side-pole system (Fig. 2), with | cables direct on to the trolley wire. At all other pointe 
bracket arms and flexible suspensions. Centre poles (Fig. 3) | the mains are looped into the pole section bases described 
are employed only to a small extent. The poles, which have | below. At every half-mile along the route small cast-iron 
an over-all length of 31ft., and are made up in three sections | boxes are fitted to the poles, each containing four 150-ampere 
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Fic. 6.—Generating Plant, Leeds, Wakefield, and West Riding Tramways Power Station. 


of lap-welded mild steel, are erected about 40 yards apart | “ по arc” switch fuses. These boxes serve the purpose of 
on the straight, and closer on curves, in holes 6ft. deep, | dividing the trolley wire into half-mile sections and cross 
surrounded by from 6in. to 9in. of concrete. In towns | connecting for the parallel running. The cable taken 
and residential districts the brackets are fitted with | from these connecting boxes up the poles has the same 
wrought-iron scrollwork of a neat design. The trolley | section of copper as the trolley wire, and is insulated with 
wires are of hard - drawn copper wire, 2/0 S. W. G., vulcanised rubber. 


FIG, 7.—Main Switchboard, Leeds, Wakefield, and West Riding Tramways Power Station. 


having a diameter of ‘348in., weighing 1, 955ʃb. per mile, Three саг-вһейв have been constructed. The principal 
and with a breaking strain equal to 24 tons per square | depót (Fig. 4), situated at Wakefield, has six tracks, and 
ineh. Аб certain pointe over the low-tension feeders, | is capable of accommodating 35 cars. The other two sheds 
feeder switch pillars of the Dick-Kerr standard pattern sre | have been built at Rothwell and Castleford respectively. 
erected. Each pillar contains a white marble panel, on | The rolling-stock eventually will consist of 55 electric 
Which are mounted two 400-ampere quick-break switches, | motorcars of the double-deck, single-truck, reversed stair. 
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case type (Fig. 5), with a seating capacity of 22 inside and 


34 outside. The car bodies were built for Dick, Kerr, and 
Co. by the Electric Railway and Carriage Works, Limited, 


of Preston. The floor frames are made entirely of oak 
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by 14in. fixed longitudinally. To prevent sagging, each 
side frame of the car is trussed by a Lin. tension rod 
attached to the bottom sills. The side and end frames are 
of pitch pine and ash. The side frames each contain three 


MAIN STATION PANEL FEEDER МІ FEEDER М? FEEDER N?3, 
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Fie. 8& —Diagram of Connections to Main Switchboard, Leeds, Wakefield, and West Riding Tramways Power Station. 


and pitch pine. They are designed to combine the greatest 
strength and stiffness and minimum weight. Special care 
has been taken in designing the cars to ensure the inter- 
changeability of all the most important parts entering into 
their construction. Openings are arranged in the flooring 
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over the motors to afford convenient access to the armature 
brushes, and to all bearings ашы frequent inspection 
and oiling. The platforms are carried on four steel angles, 
the bearers being extended without interfering with the 
clearance of the trucks. The main floor is laid with gin. 
tongued and grooved boards 4in. wide with strips of deal 2in. 


large windows, with narrow pivoted onesabovefor ventilation. 
The roof frame is made of ash, the horizontal members 
being all in one piece without splices. The cars are fitted 


-with lifeguards of the trigger pattern. Each car is wired 


for 15 incandescent lamps, which are run in series of five 
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Fie. 9.—Switchboard. Wakefield Sub-Station. 


off the main circuit, the wires being run inside the walls of 
the car behind the ventilators, thus being efficiently 

tected and put completely out of sight and reach. Two 
16˙0. p. lamps are fitted as head lights with reflectors. The 
cars are mounted on Brill trucks of the 21-E type, suitably 
built to support the car bodies and to receive the motors 
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and gearing. The axles are дїп. in diameter, and are 
made of Siemens-Martin steel capable of standing a tensile 
strain of 60, O00lb. The wheels are of chilled iron and are 
ó0in. in diameter. Each car is fitted with a complete Dick- 
Kerr standard equipment, consisting of two of Dick-Kerr's 
standard 25-A traction motors. The controllers are of Dick- 
Kerr's standard D.BI. form, C type, with metallic shield 
blow-out. Each consists of a strong cast-iron frame sup- 
porting two vertical Pere upon which are mounted the 
contact segments. Опе of these cylinders controls the 
power and speed of the car, and the other is for reversing 
the direction of motion. Means are provided in the con- 
troller for allowing either motor being entirely cut out of 
service, and the car driven by the other. The controllers 
are especially arranged with resistances for emergency 
braking, operated by the driving handle, which may be 
utilised either when the car is proceeding forwards or 
backwards. 

The power station is situated at Belle Isle, Wakefield. 
The steam plant consists of four Lancashire boilers, with 
the usual accessories, including “Lord” furnaces, hand-fed 
mechanical stokers, a Green’s fuel economiser, a water- 
storage tank with a capacity of 20, 000 gallons of water, 
and two feed pumps capable of delivering 24,0001Ь. of water 


per hour against a pressure of 150lb. The feed water is 

drawn from the River Calder and town supply, the water 

с 3 purposes being wholly taken from the River 
er. | 

In the engine-room (Fig. 6) there are at present installed 
three Howden” high-speed triple expansion condensing 
engines, working at a steam pressure of 150lb. These 
ша run at 375 revolutions per minute, and аге coupled 
to high-tension alternators of Messrs. Dick-Kerr’s standard 
type, which generate three-phase current at 6,500 volts, 25 
cycles, each set being provided with a direct-driven exciter. 
The alternators are star connected, have an output of 
400 kw. continuously, and are designed to give an overload 
of 25 per cent. for one hour with а moderate rise of tem- 
perature. All three machines are designed to run in 
parallel with each other, means being provided for raising 
their voltage up to 6,600 to compensate for loss in the 
mains when running at a constant speed. The rotor spider 
is made of high quality cast iron, and is of & very strong 
desigo, the hub being provided with а flange for bolting 
te the engine flywheel. 

The pole-pieces are made of laminated steel, and are held 
together between two cast-steel end plates of strong con- 
struction, The upper part is of a T-shape construction for 
holding the field coils in position, while the lower part of 


FIG. 10.—Rotary Converters, Rothwell Sub-Station, Leeds, Wakefield, and West Riding Tramways. 


the pole-pieces is dovetailed for fixing on the rim of the 
rotor, and held in position by means of keys. The removal 
of the field coils is effected by sliding the pole-pieces from 
the dovetailed groove parallel to the shaft without disturb- 
ing any other part of the machine. The design and shape 
of the pole-pieces gives a distribution of lines of force in 
the air-gap to produce an approximately sinusoidal-shaped 
wave of E.M.F. The exciter is mounted on the extension 
of the alternator shaft. The stator frame is built in two 
halves, securely bolted together by means of finished bolts. 
The frame is made of cast iron, and is designed to allow 
complete ventilation of the laminations and at the same 
time to seoure rigidity of the frame. 

The coils are former-wound, and are embedded in 
rectangular slote, being held in position by wooden 
wedges, and are easily and quickly replaced. They are 
protected outside the laminations by means of a cast-iron 
shield, cast in sections, bolted to the frame and easily 
removable. This shield is of a perforated design, and 
does not in any way interfere with the ventilation. The 
main switchboard (Fig. 7) was built by Dick, Kerr, and 
Co., and consists of seven enamelled slate panels, cach 
supported independently on an iron frame. The board 
consists of three generator panels, one power panel, and 


three high-tension feeaer panels. Fig. 8 is a diagram of 
the connections to this board. 

The sub-stations are fed from the main station by 
duplicate three-core, high-:ension, lead-covered cables. At 
the Wakefield sub-station there are three standard 
Dick-Kerr 200-kw. compound-wound rotary convertere, 
running at 750 revolutions per minute, and generating 
direct current at 500/550 volts. Each rotary has its com- 
plement of single-phase, oil-cooled, step-down transformers. 
The rotaries are capable of dealing with an overload of 
25 per cent. for one hour. The switchboard in this sub- 
station is shown in Fig. 9. The Rothwell sub-station 
(Fig. 10) is similar to the one at Wakefield, except that 
its equipment comprises only two rotaries, with the 
necessary transformers and switchgear. . 

We are indebted to Меввгв. Dick, Kerr, and Co. for the 
above description. 


ELECTROLYTIC BLEACHING. 
BY DR. ALFRED GRADENWITZ. 


The use of chloride of lime in the bleaching industry, 
according to the practice of upwards of а century, is 
attended by many drawbacks. Apart from the instability 


— 1 
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of this substance with regard to both air and light, and 
the extremely inconvenient preparation of the corre- 
sponding bleaching liquids, there will always remain on 

е fibres of the tissue a deposit of calcium carbonate, 
enerusting the latter, preventing a thorough bleaching, 
and, accordingly, resulting in the goods becoming yellow 
afterwards. As regards, on the other hand, such bleaching 
liquids as are obtained by electrolysis, experience bas 
shown for a long time their use to be much more 
satisfactory than that of chloride of lime; special 
mention should be made in this connection of the 
apparatus designed by Mr. Haas and Dr. Oettel, which was 
one of the first allowing of the electric principle being 
employed on a commercial scale. We now learn that the 
inventors have just improved their apparatus considerably, 
and, therefore, wish to describe their bleaching device both 
in its original and new forms 

The system of bipolar electrodes was chosen from the 
very beginning in the Haas and Oettel apparatus, this 
system affording the special advantage of reducing to only 
two the number of contacts to be superintended. The 
eleetrodes are made up of а carbonaceous matter, the 
terminal eleetrode being formed of two vertical plates, 
whereas the intermediate electrodes are transverse plates 
about lcm, in thickness, which are inserted into tbe 
vertical slots of the apparatus. The sets of intermediate 


» 


electrodes, во far from filling up the whole height of the 
apparatus, are each placed on an insulating bar, being 

rolonged by a similar bar beyond the level of the liquid. 

his arrangement is intended for forming at the bottom of 
each chamber a compartment where impurities may accumu- 
late for а time without endangering the electrolyser, and, 
on the other hand, for maintaihing the electrode entirely 
below the level of the liquid, so that any chlorine bubbles, 
even those evolved on the upper portion of the electrode, 
are absorbed by the liquid, thus avoiding any disagreeable 
smell of chlorine in the operation. The sodium chloride 
solution used as electrolyte enters the first chamber in & 
concentration of 6-4deg. Baumé, traversing all the chambers 
in а vertical serpentine path and entering the same alter- 
nately beneath and above a partition wall. From the last 
chamber it is discharged as bleaching liquid into a reservoir, 
where any smaller impurities due to the salt are deposited. 
Both at the entrance and issue there are thermometers 
allowing of the percentage of bleaching liquid being ascer- 
tained. On traversing the apparatus, the liquid, in fact, in 
addition to being chemically altered, becomes heated, 
experiment having shown a given increase in temperature 
to correspond with a given percentage in hypochlorite, 
taken by the salt solution on its passage, the difference of 
both thermometer readings thus affording а means of 


regulating and adjusting the speed of the liquid. 
e apparatus, as shown in Fig. 1, is free to move in an 


iron frame, so as to allow of its being readily cleaned by 
turning the apparatus upwards at 90deg. Should any 
electrodes be damaged, only the electrode wall concerned 
will have to be taken off the apparatus, which, after insert- 
ing the new electrodes, will be ready for use again. On 
account, however, of the considerable life of the specially 
prepared electrodes, this is of no frequent oocurrenoe, 
involving no disturbance in the service or any additional 
expense worth speaking of. The apparatus is designed for 
various current intensities and voltages, mostly for 65, 110, 
120, 220, and 240 volts, as they are frequently connected 
to existing lighting systems. Now, whereas some 15 years 
ago, with the first type of apparatus, rather diluted liquids 


Fia. 2. 


were reqnired, it has of late years become necessary to 
increase the percentage in chlorine up to 5, 8, and even 
10 grammes, in order to bleach goods that are less easily 
handled than cotton. It proviag not convenient to make 
the liquid traverse the tank at a slower rate, on account of 
the inactive chlorate which is then formed, owing to the 
greater heating effect, means had to be provided for pre- 
venting any increase in temperature beyond a certain 
useful limit.. 

This result is obtained in the new type of electrolyser 
just brought out by Messrs. Haas and Dr. Oettel, Aue 


(Saxony). In order to convey to the apparatus a continuous 
supply of cooled liquid without the aid of any external 
mechanieal force, the hydrogen evolved by electrolysis is 
used to convey the permanently cooled liquid through the 
electrolyser quite automatically without any regulation, 
superintendence, or additional eoe | being necessary. 
This new electrolyser for concentrated liquid is shown in 
Fig. 2, the underlying principle being as follows: The 
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electrolyser proper has the shape of a case with a similar 
arrangement of the electrodes to the original apparatus 
but for its being entirely fitted into the bleaching liquid 
reservoir. The various compartments, being locked from 
each other, are fitted at the bottom with an opening 
through which the contents of each compartment com- 
municate with the charge of the external reservoir. In the 
neighbourhood of the upper edge езе chamber is in addi- 
tion — with an overflow tube penetrating also into 
the liquid reservoir. Tho latter is filled with salt solution 
until this reaches the overflow both inside and outside of 
the eleetrolyser. Now, if the current be completed, the 
liguid in the chambers will rise, forming a violent foam, 
while overflowing regularly through the tube and sucking 
fresh amounte of liquid through the opening in the 
bottom. The reservoir and chambers form a system of 
communicating vessels, a solid column of liquid being 
formed in the former, while the latter contains a 
mixture of liquid and hydrogen bubbles. Ав this 
mixture obviously is lighter, a higher column would be 
needed to obtain the equilibrium in the chambers but 
for the overflow. Ав long as there is an evolution of 
hydrogen, there will therefore never be а hydrostatic 
equilibrium, the liquid being drawn most rapidly through 
the chambers of the electrolyser. The fine bubbles of 
hydrogen carried along will allow of the lively movement 
and intermixing occurring in the liquid of the reservoir 
being.readily noted over great distances, the more so as 
this intermixing is aided by the great distance between 
the inlet and outlet of the liquid. There are actually but 
very small différences in the percentage in chlorine through- 
out the operation in the different parts of the reservoir, 
this evidencing the high efficiency of the apparatus. The 
reservoir contains, in addition, a cooling coil, maintaining 
the temperature of the liquid below 24deg. C. As the 
cooling water remains perfectly clean and available for any 
use, the additional cost of this cooling device is confined to 
the first cost of the lead coil. 

These electrolysers may readily be adapted to any 
requirements as regards both the consumption of salt and 
energy. In countries where salt is expensive, a most perfect 
utilisation of the salt is secured by the construction of 
the apparatus, whereas in the case of the salt being cheap 
the consumption of energy is reduced. In both cases the 
output of the apparatus may be so regulated as to obtain 
chlorine at an economical price. 


THE ASSOCIATION OF TRAMWAY AND LIGHT 
RAILWAY OFFICIALS. 


Autumn Meeting at Wakefield. 


The autumn meeting of the above association was held 
in Wakefield on Wednesday and Thursday last week. It 
was а most successful gathering, both as regards attendance 
and the interest of the proceedings. The members met on 
Wednesday afternoon at the town hall, and were assured 
of a hearty welcome to Wakefield by the Mayor, Councillor 
E. Stonehouse. 

Presidential Address. 


Mr. H. ENGLAND, manager of the Wakefield and District 
Light Railways, who is president for the year, then delivered 
his address, in the course of which he said: The object of 
the association was to promote discussion and interchange 
ideas for the advantage of those engaged in the administra- 
tion of tramways and light railways. As an association, 
they were not concerned with questions of policy. They 
did not discuss whether a corporation or a company was 
best fitted to control a tramway undertaking, but confined 
themeelves to the discussion of practical everyday questions 
affecting the working of their undertakings. They had 
as members of the association managers and engineers 
engaged in operating tramways worked by companies, as 
well as managers and engineers in charge of corpora- 
tion tramways. Не would like to see all men engaged 
in tramway work brought together under the auspices of 
one representative association. The multiplication of 
associations having similar aims was to be deprecated. 


Many of the corporation tramway officials had, at one 
time or another, acted in а similar capacity for а com- 
pany, and а number of company managers and engineers 
had been attached to corporations. Transfers were con- 
stantly taking place. The sole object of their existence 
as an association was to bring together men who had 
similar daily work to do, and who, by comparing notes 
and discussing freely the problems which they encountered, 
fitted not only themselves but their fellows for perform- 
ing the work before them. It mattered not whether 
the work was done for а corporation or а company. 
The difficulties in working a tramways system were 
identical in both cases. 

Prominent among the several important matters which 
would have to be dealt with in the near future was the 
carriage of goods on their tramways. This was not a 
new proposal, and it seemed surprising that more had 
not been done in the matter. If it were true that not 
more than two or three tramways were now carrying goods, 
there must be some reason for the reluctance of managers 
to cater for the traffic. Difficulties were made to be over- 
come, but it seemed to him there were some very real 
difficulties in connection with this question, In large cities 
passenger traffic was во heavy and continuous that goods 
traffic would have to be dealt with between 12 midnight 
and 6 o'elock in the morning, and as that would mean 
keeping the overhead line & alive from Sunday morning 
to Saturday night, the time for repairs would be almost nil. 
Again, it must not be forgotten that it would not pay a 
system to run power plant outside ordinary working hours 
unless a decent load could be obtained. The real difficulty 
in arranging for goods traffic was siding accommodation. 
Unless they provided sidings they must interfere with their 
passenger traffic. 

He was glad to find so many corporations and companies 
were beginning to see it was the convenience of the public 
that must first be considered, and to that end were making 
arrangements for through running. The difficulties antici- 
pated were theoretical, and disappeared as soon as practical 
work commenced. His company had made an agreement 
with the Leeds Corporation, by which they were granted 
the privilege of running to the centre of Leeds from their 
terminus at Thwaite Gate, and the Leeds Corporation had 
equal facilities over the company's system. 

It was а matter for regret that tramways were con- 
structed of various gauges. Often in the same district the 
gauge of various tramways ranged from 3ft. біп, to 4ft. 8Jin., 
which made through running either for passengers or 
goods out of the question. There were very few places in 
this country where the standard gauge could not be adopted, 
and the Board of Trade would be doing a real service to 
the industry were they to insist on the Aft. 83іп. gauge 
being used for all new work. Five years ago there was a 
golden opportunity to secure uniformity, but, unfortunately, 
the chance had not been seized, and the consequence wss 
they saw towns like Bradford and Leeds, Bradford and 
Halifax, ready and willing, he believed, to exchange traffic, 
but unable to do soby reason of each system being constructed 
to & different gauge. 

They were indebted to the Municipal Association for the 
splendid work done in reducing chaos to order in connec- 
tion with tramway accounts. He was not one of those 
who attached much importance to comparisons, either of 
working costs or capital charges, but it was very con- 
venient to know exactly where to look in an account for 
any item in which they were interested. They all knew 
that by increasing the mileage of their cars they could 
materially reduce the costs per car mile. "Whether 1,000 
or 10,000 miles were run, their general expenses were 
almost the same. They could increase their mileage to 
such an extent that although they succeeded in getting 
the lowest working costs in the country, their system would 
be run at а loss. He would recommend them to pay less 
attention to their mileage costs, but keep their attention on 
the percentage of expenses to receipts. 

There were many subjects which lent themselves to 
discussion, and he would suggest a paper on roof-covered cars 
as likely to prove instructive and welcome to the members 
of their association. In his opinion, defeets would manifest 
themselves where cars of the ordinary type had been fitted 
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with roof covers. The car framing required strengthen- 
ing, not so much to carry the extra weight, but to witb- 
stand the strains set up by wind pressure. Stronger 
truck springs should be employed, and cantilever exten- 
sion brackets fitted to overcome the oscillation likely to 
be set up by the top hamper. “Truck Design" would 
make a splendid paper, and he hoped опе of their 
members would go thoroughly into the subject and give 
them the benefit of his investigation. 

There was also room for great improvements in regard 


а terminus to reverse the trolley, motormen and conductor 
to change onda, ete., and then to be practically due away. 


The returns showed that very considerable advance had 
been made during the 


t three years regarding the 
question of speed allowed. Up to 1901 the majority of 
tramways were only allowed a speed of eight miles an 
hour. It was a very nice point at the present time to 


decide whether the speed on Continental tramways was 
in excess of the speed on British tram ways, and if the roads 


which were described as purely suburban were left out 


to telephones, and they should discuss the matter and 
attempt to find the best way of building a telephone 


line, the moat suitable type of box, and the most reliable 
instrument. 


Average Speed and Speed Allowances. 


of the question, the English tramways were at least equal 
to the Continental tramways, the average of the Continental 
tramways being returned at 7 2 miles an hour. The American 
return published in 1903 stated that their average speed on 
urban routes which pass through the centre of the city from 
one extremity to the opposite extremity was 8°13 miles an 


The next item on the programme was a paper by Mr. 
A. R. FEARNLEY, manager of the Sheffield tram ways, 
entitled as above. In dealing with this important ques- 
tion, the author remarked that in order to obtain information 
he had sent out queries to all the British tramways, 81 of 
whom had replied. According to these replies, 14 miles 
an hour now appeared. to be frequently granted, 10 tram- 
ways having stated that this was their maximum allowance. 
These towns were : Barrow-in-Furness, Birkenhead, Cardiff, 
Glasgow, Hull, Lanarkshire, Liverpool, Manchester, Walsall, 
and Newcastle-on-Tyne. Twelve miles an hour appeared 
to be the average maximum speed allowed, 37 tram ways 
having obtained this allowance, amongst these being his 
own department—viz., Sheffield—also Salford, Blackburn, 
and the London County Council, in addition to many 
other important undertakings. There were 25 tramways 
allowed only 10 miles an hour as a maximum. He was at 
a loss to understand this in regard to such places as Chester, 
Blackpool, Doncaster, Farnworth, Southport (both company 
and municipal), and South Staffordshire, being quite 
certain there were many places on the lines named 
which might with perfect safety be allowed a much 
higher maximum than 10 miles an hour on certain 
portions of their route, and it probably only required 
application and a little pressure to obtain this increase. 

ht miles an hour was the maximum on six tramways. 
There шп, be some particular reason for this low figure, 
which held in regard to the following towns—viz., Chatham, 
Dover, Oldham (Ashton and Hyde), Wigan, Wrexham, and 
Middleton. 

Average Speeds.—Leaving out of the question light rail- 
way undertakings, he found some 14 tramways stated that 
they were obtaining an average speed of from 8 to 84 miles 
an hour. These were: Blackpool, Chester, Darwen, Don- 
caster, Gateshead, Gravesend, Grimsby, Lowestoft, Newport, 
Oldham (Ashton and Hyde), Poole, Warrington, Worcester, 
and another large undertaking. It was interesting to note 
that in this list there was not included a single tramway 
which had been granted the maximum allowance of 14 
miles an hour, and, further, that only half of those named— 
i, seven—had even 12 miles an hour allowed as a 
maximum, so that on many of these roads, where 8 to 8} 
miles was being obtained as an average speed, the maximum 
allowance was 10 miles an hour. Four towns returned 
73 to 8 miles an hour as their average; 10 towns 73 to 74 
miles, among which were such busy tramways as Liver- 
pool and Birmingham ; 10 returned 7 to 7} miles, among 
which were Manchester and Glasgow; three returned 64 to 
7 miles, included in the three being Newcastle and Hull; 
12 returned 64 to oth d included in which were Hudders- 
field and | th towns with very steep gradients), 
and also Wolverhampton with a system of traction peculiar 
to itself; 10 returned 61 to 6} miles; 10 returned 6 to 
61 miles ; three returned 52 to 6 miles (including Sheffield) ; 
two returned 5j to 54 miles—viz., Norwich and Chatham; 
and two returned 5} to 54 miles—viz , Ipswich and Wigan. 
Taking an average of the average speeds of the 81 tram- 
ways who had sent returns, he found this to be 7:24 miles 
an hour. There was no doubt that the average was con- 
siderably lowered in many towns by the great amount of 
time cars were allowed to stand idle at the termini. Whilst 
this standing over time had certain advantages, it would be 
found to pay тоу much better, he thought, to keep the 
cars moving and allowing them only just sufficient time at 


hour, and as many of our own routes complied with this 
condition, it would be seen that we were gradually 
approaching the American idea with electric traction. 


Suggested Increase in Maximum Speed.—Was there any 


good reason why the same maximum speed which had been 


ted to motorcars should not also be granted to the 


tramways for those portions of their routes where it might 
be run with safety? The conditions which might be required 


were: an urban route; track to be kept in first-class con- 


dition, and to be either double track or long lengths of 
single track without crossings, eto. ; cars to be fitted with 


power brakes to be used as service brakes, and gradients 
not to exceed 1 in 20. These conditions, he believed, 
were to be met with on many electric tramway systems at 
the present time, especially во on routes owned or worked 
by such companies as the British Electric Traction Com- 
pany, and others with which members of the association 
were either connected or familiar. In America tramcars 
were now making through runs of over 90 miles, and 
attaining a maximum speed of 30 miles per hour. Unless 
higher speeds were allowed or maintained in this country, 
he tailed to see how many of the existing and suggested 
suburban tramways and light railways were to be worked 
successfully. It was useless to expect that tramways 
working between towns 12 or 14 miles a would attrast 
much through traffic, if to complete such a short journey 
it took, say, 80 minutes. But if higher speeds were to be 
allowed and taken advantage of, some very decided change 
in his opinion would have to be made in our methods of con- 
structing tramway tracks. To attempt to run at the speeds 
reported as being allowed and attained on American tram- 
ways, on tracke laid as at present in this country, on what 
might be termed the “solid system,” would, he was convinced, 
soon lead to serious trouble, and he had wondered 
whether the advocates of goods traffic on tramways had 
considered the matter from this point of view. This 
question was one which should receive the attention of 
the promoters and officials of all tramways and light 
railways constructed for the purpose of linking up small 
towns, and which, consequently, ran through a good deal 
of sparsely populated country. It was, of course, a ques- 
tion which more closely interested those concerned with 
the management of tramway companies than the officials 
of municipal departments; but many of the latter were 
somewhat closely concerned in the question, and it would 
be of considerable assistance to have authority for the 
speeds which were now frequently attained, and which 
were certainly demanded by their customers. 


DISCUSSION. 


In the course of the discussion which followed, it was 
pointed out that the size of town had a great influence on the 
average speed obtained. No uniformity could be expected 
with regard to the maximum speeds allowed, since con- 
ditions varied, and what might be safely permitted in one 
place would be quite out of the question in another. The 
local authorities concerned, and not the Board of Trade, 
were to blame for many unnecessary restrictions as to 
speed. In order to maintain an average speed of eight 
miles an. hour, it would be necessary to fix the maximum at 
16 miles on any given system of tramways. That was to 
say, the average speed represented approximately half the 
maximum actually obtained. There was no doubt that the 
Board of Trade maximum allowances were still very much. 
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below what could safely be permitted. With proper brake 
pus a higher maximum than at present sanctioned would 


quite safe in the majority of cases And wherever 


increased speed had been obtained, the public had appre- 
ciated the change. 
to the maintenance of track. 


kept in view. 
Tramway Car Wheels and Rails. 
Then followed a paper by Mr. A. N. BANISTER, of Norwich, 


dealing with the cost and maiutenance of tramway саг 


wheels and raile, which questions, the author pointed out, 
were two of the most important in tramway management. 


The life of the wheels and also of the rails was very largely 
dependent on the condition in which the permanent way 
The topographical conditions of the 


was maintained. 
system were also important factors, and very frequently 


wheels which gave good results on one system would prove 
uite unsuitable for another. In order to arrive at а eorrect 
ecision as to which was the best class of wheel to use on 
any particular system, it was essential that all the factors 
involved should have most careful consideration. Until 
comparatively recently the only possible wheel was of the 


chilled cast-iron type. During the last few years, however, 
they had been run very close, and in many cases surpassed 
by steel-tyred wheels, either with cast-steel or forged-iron 


centres. This result was due to the price at which steel- 
tyred wheels could now be produced, being about 25 per 
cent. less than it was five or six years ago, while the wearing 


qualities had been greatly improved. 


With cast-iron wheels probably the most frequent cause 
of trouble was the chipping of flanges. This, on many 


systems, was unavoidable, for with the narrow-grooved rail 


required by the Board of Trade the flange of the wheel 
was of nécessity so thin that the metal was chilled com- 
ү through the casting, and was consequently too 
rittle to long withstand the continued shocks received in 


passing over points and crossings. Flat spots constituted 
another trouble frequently experienced with chilled wheels, 


but could be almost entirely eliminated by careful training 
With steel tyres the 
flanges did not chip, flats were almost unknown, and the 
cars ran smoother and quieter, with, it was claimed by the 


and discipline of the motormen. 


makers, less wear on the rails. This latter point was, 
however, by no means established. On the other hand, 


trouble was often experienced through the flanges of steel 
tyres wearing completely off, in which case the cost of 
re-turning must be added to the price. There was 


also a reduction in life owing to the amount turned 
off to produce new flanges. Another disadvantage of 
steel wheels was their varying size through their lifetime, 
and consequent variation in the height of the car body 
from the rails, which introduced complications in the 
slipper brakes and life. 8, both of which had to be 
во arranged as to be adjustable to suit the varying height 
of the car. This variation amounted from 14 in. to 2in. 
through the wear of the tyres. 

The author then referred to the records of two experi- 
mental sets of steel-tyred wheels. These had cast-steel 
centres, and were bought on a basis of 1s. 8d. per 1,000 
miles run in July, 1902. То this figure, the author con- 


tinued, must be added the cost of 
s. d. 
Boring out and pretsing on ................ „ 11 0j 
Cutting off tyres when worn out. 1 6 Per set of four. 
Taking out of car and replacing ............ 1D 11 enie £1 3 9 
Less scrap value, 38. per set of fou 050 
Total per We. андына £1 0 9 


The mileage obtained was 47,000. Hence cost per 1,000 
miles per wheel for above work = 1s. 4d., making the total 
cost per wheel per 1,000 miles 21:4d. Cast-iron wheels at 
that date cost 30s., and ran 14,000. Allowing for value of 
scrap, this gave 24d. per 1,000 miles per wheel. Adding the 
cost of boring out, etc., 4d., this gave a total cost рег 1,000 
miles of 28d., as against 21:4d., showing a saving by the 
steel wheels per 1,000 miles of 6:6d. There 8 the 
cast-steel centres, and allowing 10 per cent. annum for 
depreciation, these were worth 32s. per wheel, 


Speed was the greatest factor in regard 
With higher speeds 
tracks would certainly have to be laid differently. This 
question of track maintenance was a point which must be 


Proceeding to the question of the maintenance of wheels, 
the author said great care should be taken to have them 
pressed on to their axles to the same gauge. The practice 
in Norwich gave rin. clearance to each wheel. They 
should be pressed on at a steady те up to from 30 
to 35 tons. The pressure should increase steadily from 
zero to the total amount—that is, each inch of travel 
should require an equal increase of pressure. If the 
ме was unequal it indicated a bad fit, and there was 

anger of the wheel coming loose on the axle in service. 
They should also be carefully watched to prevent variation 
in size between the two wheels on one axle. At Norwich 
the wheels were calipered once a fort ight, and if the 
variation in diameter amounted to in., the wheels were 
тош! to size. At the same time the depth of the 

anges was noted, and, if necessary, they were ground 
to the original depth. Flats were ground out immediately 
they were reported, the practice in Norwich being to 
punish any motorman who made two flats in six months 
for which he could give no satisfactory explanation ; aleo 
if he neglected to report a flat as soon as it was made. By 
this means they had reduced their trouble from two or 
three flats a week to about one a month or less. To 
ensure wheels having equal wear, cars should be occs- 
sionally turned. The setting of the wheel brakes and the 
action of the brake gear should be carefully attended to. 
They had recently altered the pattern of their brake blocks 
in Norwich, во as to do away with the lip on the flange 
side, whereby the weight and consequent cost of the 
brake blocks was considerably reduced, and any danger 
of wear on the flange of the wheels removed, without, so 
far as he could see, any disadvantage. The average 
mileage of chilled wheela obtained on the Norwich tram- 
ways from the date of opening (July 30, 1900) had increased 
from 14,000 to 19,000. This improved result he attributed 
entirely to extra care and attention to the wheels and rails. 

Continuing, the author pointed out, in connection with 
the maintenance and care of track, that one of the most 
frequent causes of broken flanges and excessive wear of 
rails was incorrect gauging of the track. Too much care, 
he said, could not be taken to ensure accuracy in this 
respect. There appeared to be a great difference in the 
practice of engineers in gauging the rails on curves. This 
was somewhat surprising, inasmuch as it was quite a simple 
matter to ascertain with great exactitude the correct gauge 
for any given curve. The same alteration of gauge was 
not, however, applicable to curves of all radii, but must be 
worked out for each different radius and gauge. With the 
aid of diagrams the author then described one method of 
ascertaining the amount of this gauge alteration. Refer- 
ring to corrugating, he remarked that where this occurred 
steps should be at once taken to дч the head of the rail 
so as to prevent worse trouble. The method employed in 
Norwich was to fix a slipper formed of carborundum blocks 
to the slipper brake gear, and run the car up and down 
over the rail to be ground, a spring being inserted in the 
brake rod to give the necessary pressure. 


DISCUSSION. 


The discussion which ensued centred chiefly round the 
respective merits of steel-tyred and chilled wheels. Gene- 
rally speaking, the evidence was all in favour of the former 
type. One speaker had obtained an average mileage of 
56,297 with steel-tyred wheele for 20 cars so fitted. The 
cost worked out at ‘0293d. per car mile, that of chilled 
wheels being about six times greater. Another obtained 
a mileage of approximately 5,000 for jin. wear of the steel 
tyres. With regard to the corrugation of rails, although 
it was agreed that this was a very serious matter, no satis- 
factory explanation was forthcoming as to its cause. The 
phenomenon might be associated in some degree, it was 
suggested, with high speeds, but no data were offered to 
prove or disprove this theory. 

Radial trucks were incidentally mentioned and favour- 
ably commented on by several speakers. 


Dinner. 
After the first day's business the members and guests of 


the association were entertained by the directors of the 
Wakefield and District Light Railway Company at dinner. 


THE ELECTRICAL ENGINEER, NOVEMBER 11, 1904. 699 


Mr. Leon, chairman of the company, presided, and those 
present had a most enjoyable time. 


Is Our Present System of Ticket Check the Best. 


The first business on the second day of the meeting was 
the reading of a paper, entitled as above, by Mr. F. Coutts, 
Ayr, who explained that his intention was simply to intro- 
duce this important subject, and throw out a few sugges- 
tions, with a view to drawing out in discussion the various 
methods that might present themselves to the members. 

e thought everyone who had given the matter any 
thought would at once agree that to attempt to catch the 
disbonest conductor with a uniformed inspector was useless. 
The author went on to describe a few of the tricks resorted 
to by dishomest conductors. These tricks, and a dozen 
others well known to all tramway managers, could, he 
thought, be far more easily detected by someone travel- 
ling in plain clothes, paying his fare in the ordinary way, 
and whose connection with the tramway department was 
unknown to the men. Bat the question was: Who could 
be got for this kind of work, and when got, how long would 
they travel without being spotted by the men? In the 
case of large systems there was not so much difficulty as 
with small ones. 

There were always to be found a number of suitable men, 
or, better still, women, who, for an annual payment of £10 
or во, would be willing to give their assistance. In this 
way five to seven could be had for the wages of one 
inspector at present employed. A choice might be made 
of those whose employment compelled them to travel 
frequently. They would never have to enter the tram- 
way office, but could do everything by correspondence. 
Insurance agents, collectors, sanitary inspectors, etc., would 
do well for the purpose. 

An alternative system, and perhaps a better one, was the 
formation by all the municipal and company undertakings 
of a detective staff of specially trained men and women, 
whose duty it would be to travel here and there over the 
different systems, never remaining long in one town; and 
for a fixed annual sum, according to the size of the under- 
taking, each company or corporation would have one or 
more of the detective staff sent for a few days several 
times a year. The employés of such a department would 
be very valuable in hunting W cases for managers 
who suspected irregularities. ey could aleo keep an eye 
on motormen and conductors as to their general conduct, 
spot the careless motorman who helps to run up the big 
current bills, report on the careful one, take note of the 
impertinent conductor, and be able to give a favourable 
account of the cheerful, obliging, and civil conductor. He 
advocated the new system not with the idea that tramway 
men needed more supervision than other men, but with a 
view of saving the expense of a large staff of inspectors, and 
in order to get better reports than now seemed possible. 
At the same time the service of uniformed inspectors could 
not be entirely dispensed with, as they, too, had their uses. 


DISCUSSION. 


A somewhat lengthy discussion followed, in the course 
of which it was agreed that the passengers rather than the 
conductors wanted watching—generally speaking, there 
was very little dishonesty practised among the latter. 
One speaker gave it as his opinion that checking by experts 
was very useful to managers. Uniformed inspectors were, 
however, too conspicuous for the work, and people picked 
up here and there would be no use whatever. Another 
speaker had absolutely no faith in private detectives, and 
suggested the systematic comparison of the men's average 
earnings as a possible way out of the difficulty. It was 
also suggested that pilfering among passengers in regard to 
excess fares could be best checked through the agency of 
police detectives by arrangement with the authorities. 


Automatic Regenerative Control. 


А reprint of an article dealing with the above subject 
was next taken. As this had been published some time 
ago it was not read. Mr. Raworth, jun., however, supple- 
mented it by introducing hie father's contribution to the 
discussion on Mr. John J. Hall's paper, dealt with in our 
issue for last week. 


Several questions were afterwards put to Mr. RAWORTH, 
who, in reply, said that although with the system the 
motors were always in series, there was only the usual 
posue between the commutator bars, and this was better 
or them. With regard to sparking at the brushes, the 
motors used now had a fixed line of commutation, and, 
eonsequently, no king occurred so long as the field 
current did not fall below a certain limit. That а car 
equipped for regenerative control could not be reversed 
was claimed as an advantage. Shunt motors, as compared 
with series machines, were 8 per cent. heavier and larger 
for the same horse-power. A man of ordinary intelligence 
could drive shunt motors after a few hours’ instruction. It 
was true that the system did not at present endow the 
cars with hill-climbing capacity equal to that obtained with 
series - parallel control, but series-parallel regenerative control 
was coming, and with that it was ho to attain a speed 
of 10 miles an hour on up grades. e starting current 
was less than for series-parallel control. 


Next Place of Meeting. 


It was decided to hold the next meeting of the associa- 
tion at Bristol in April next year provided suitable arrange- 
ments can be made. 

Visits. 


The afternoon was occupied with visits. The first of 
these was to the Corporation electricity works, remarkable 
principally for the variety of alternators comprised in the 
equipment. A call was also made at the works of Mesars. E. 
Green and Son, of economiser fame, where splendid evidence 
waa seen of this firm's world-wide reputation. 

Next and laet in order came the inspection of the Wake- 
field and District Light Railway Company's undertaking, a 
detailed description of which will be found elsewhere in 
this issue. A sub-station was visited, and tracks then made 
for the power station and car-sheds adjoining. The com- 
pany have put up buildings of a very substantial character, 
but devoid of all architectural embellishment. An old 
chimney shaft has been utilised in the scheme, the flue 
from the boilers being brought round one end of the 
station to it. The engine-room walls, contrary to what is 
the usual practice now, are not fancifully tiled, nor is there 
provided an elaborate and expensive roof. At the same 
time the ce ун is of the beat that money could buy. 

Mr. T. T. Davies, the resident engineer, can be trusted 
to get the best out of the plant. Results obtained after 
only three months’ working augur well for the future. 
The cost of generation, including salaries, has been as low 
as 39d. per unit delivered on the line, we understood, 
while Mr. Davies hopes to ultimately reduce this figure to 

. Certainly there is much to favour the attainment of 
thie end. Coal delivered on the site is cheap—4s. 8d. per 
ton for pea nuts being the price at present raling—while 
the station has an abundant supply of water available for 
condensing purposes. Jet condensers are used, without, it 
is interesting to note, air-pumpe, and no doubt considerable 
economy is effected in this way. 

After the inspection the formal opening of the works 
took place. It was explained that this ceremony could not 
be arranged for the time when the setvice of cars was 
inaugurated some three months ago. 


OVERHEAD v. CONDUIT. 


The following verbatim extract from the agenda of tbe 
London County Council is interesting reading. One coulu 
quote proverbs by the score, but the fact remains that the 
London County Council now desire to introduce themselves 
the trolley system, which they have so strongly opposed ia 
the past. It is only justice that the metropolitan borough 
councils should now oppose this step, aad that the London 
County Council should feel what its chief weapon against 
Ire enterprise —i. e., arbitrary municipal opposition—is 
like. 

4. In the London County Tramways (Electrical Power) 
Act, 1900, a provision (Section 23) was inserted which 
gave to each borough council absolute power of vetoing the 
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use of any overhead system of electrical traction in its own 
district. 

We think that even the strongest advocates of the 
conduit system will agree that this is not a position in 
which the tramways authority should be placed. It is one 
thing to allow the local authorities every opportunity of 
criticising or opposing the proposals of the central 
authority ; it is quite a different thing to give them an 
absolute veto which ties the hands of the tramways authority 
in the management of its business. Serious practical 
difficulties have arisen, as was to be expected. One effect 
of the position is that, even when the Council is able to 
agree with one borough council as to what should be done 
in its district, the Council is unable to proceed owing 
to the objection of another borough council One 
borough council thus penalises another. We feel sure 
the Council will agree that it is desirable that it should 
secure freedom of action. The very important question as 
to the localities in which and the extent to which overhead 
traction should be employed, is a matter for subsequent 
decision by the Council. It is necessary to explain why 
мен 1 up this question at the present moment. 

uncil on July 7 and 14, 1903, considered certain 
E which we submitted to it for the reconstruction, 
for electrical traction, of the Council’s (northern) tramways. 
The scheme in question provided for the adoption on the 
lines of both the underground conduit and the overhead 
system of traction, and was the result of the most careful 
consideration by us of all the circumstances bearing upon 
the matter. The questionof the system to be adopted depends 
to а great extent upon engineering conditions, and also upon 
the width of the thoroughfares traversed by the tramways, 
as the conduit system can only be satisfactorily used for 
double lines of tramways. Our proposals were based 
largely upon these considerations, and also had in view, as 
far as possible, the general policy of the Council of using an 
underground system in the central districts of London, 
reserving overhead traction for the more outlying districts. 
The Council adopted that portion of the scheme which 
related to the use of conduit traction, but before dealing 
with the proposals for overhead traction instructed us to 
ascertain the views thereon of the local authorities affected. 

We accordingly at once placed ourselves in communica- 
tion with the borough councils upon the subject, and on 
July 14 and Oct. 27, 1904, conferences were held between 
representatives of the borough councils and ourselves with 
reference to the steps to be taken in the matter. We 
placed all the facts bearing upon the question fully before 
the local authorities. Although certain of the borough 
councils have expressed their desire to assist the Council 
in the matter, the majority are not prepared to consent to 
the use of overhead traction. A copy of the notes of pro- 
ceedings at the two conferences that were held has been 
sent to each member of the Council, from which may be 
gathered the attitude generally of the borough councils 
upon the subject. In these circumstances we have most 
anxiously considered what course we should recommend 
the Council to adopt. Ав the result of an exhaustive 
review of all the facts, we have decided to recommend 
that powers should be sought in the session of 1905 to 
secure the removal of the veto of the road authorities 

upon the use of overhead traction. 

The final conference with the local authorities on the 
subject, which has emphasised the necessity for dealing 
with the matter on the lines we propose, has been held so 
recently that it was not possible for us, as we should have 
liked to have done, to have communicated to them our 
decision before submitting a report to the Council. 

In addition to the Council’s (northern) tramways, there 
are other tramway systems, either acquired or hereafter to 
be acquired, upon which, owing to engineering difficulties 
or the narrowness of the thoroughfares affected, it may be 
necessary to use overhead traction if the work of electrifica- 
tion is to be carriedeout expeditiously. Moreover, we think 
it right to point out that, as the result of the present state 
of affairs, a large number of thickly populated districts in 
which tramway development is urgently required will be 
seriously prejudiced owing to other authorities being 
unwilling to agree to the use of overhead traction in their 


boroughs 


We quite recognise that there are many ddl арал иаа Шок бийи иби. Коше АСВА druide 
instance, the system of paving and the method of carrying 
out the work—in regard to which the local authorities are 
necessarily closely interested, and the Electric Power Act 
gives them full rights in these respects. As already stated, 
however, we feel very strongly that the Council, as the tram- 
ways authority for London, should, in order that it may deal 
with the question of locomotion comprehensively both as 
regards traffic requirements and engineering and financial 
considerations, have a predominant voice as to the systems 
of traction to be ased. We would point out, in this con- 
nection, that the consent of the Board of Trade is required 
by the Act to whatever system may be adopted, and 
the road authorities are entitled to be heard by the 
Board before such consent is given. Outside this 
very important reservation, we consider that the 
Council should be free to act if it is properly and 
satisfactorily to carry out ita duties as the tramways 
authority, and to study from every point of view the 
interests of the public using the tramways. In dealing 
with the question of traction, it is to be borne in mind that 
the Council’s policy is circumscribed by а variety of con- 
siderations which do not naturally weigh so strongly with 
the local authorities, who have principally in mind the local 
conditions obtaining in particular districts. The construc- 
tion of new lines, the development of sparsely-populated 
districts, the framing of satisfactory and uniform conditions 
of labour, the linking-up of distinct systems of tramways 
inside and outside the county, are among the questions 
which are closely affected by the Council’s freedom in 
regard to the systems of traction to be used, and we think 
that this freedom may properly be asked for without 
endangering the interests of the several road authorities 
concerned. 

It should further be pointed out that in regard to these 
matters, and aleo as regards engineering considerations, the 
conditions which obtained in the case of the southern lines, 
which have been reconstructed for underground conduit 
traction, differed in important respects írom the lines 
upon which, we think, it may be desirable to introduce 
overhead traction. 

It is important that the matter should be dealt with 
without delay, particularly in view of the fact that the 
Council's generating station at Greenwich will be ready, it 
is hoped, early in 1906, and from this station power will 
be available for working & large portion of the tramways 
both north and south of the Thames. In the cireumstances, 
we have decided to recommend that powers should be 
sought in the next session of Parliament. The solicitor has 
advised, in accordance with Standing Order No. 365, that 
the Council has power to promote legislation with this 
object. As required by Standing Order No. 363, we have 
informed the Parliamentary Committee of our proposal to 
submit a report to the Council in this sense. 

The urgency of the matter clearly brings the case withia 
the class contemplated by Standing Order No. 364; the 
terms of Standing Order No. 363, however, make a sus- 
pension of that order necessary : 


(a) That the operation of Standing Order No. 565 
relating to the time for the submission to the Council of 
schemes involving application to Parliament be suspended, 
in order that the following recommendation may be con- 
sidered : 

(b) That parliamentary powers be xd in the session 
of 1905 to relieve the Council of the ob оп laid upon 
it by Section 23 of the London County Tramways (Elec- 
trical Power) Act, 1900, of obtaining the consent of the 
several road authorities concerned to the use of an overhead 
system of electrical traction. 


TRADE NOTICES AND NOVELTIES. 


Differential Hot-Wire Voltmeter. 


Messrs. Johnson and Phillips call our attention to their 
differential hot-wire voltmeter, which is illustrated herewith. 
This instrument is equally useful on continuous as well as alter- 
nating current circuits of any periodicity. It is fitted with two 
independent movements, one above the other in one case, and 
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with two scales on one dial. It is a great advantage to have | Sin. size the curve can be held down in position by placing the 


the pointers op 
is often a benefit that the instrament only oocupies the same 

as a single voltmeter. These instruments have been 
supplied to many central stations, and are chiefly used for 
paralleling alternators. The fact that the two readings can be 


seen at a glance on the same dial ів а great advantage for such 


Differential Hot-Wire Voltmeter. 


үе work, and it renders the observation of a difference 
tween the voltage of the two machines very easy. 


The Economical Turn-Down Lamp. 


We illustrate herewith a type of lamp introduced into this 
country from America by Messrs. Geipel and Lange, Vulcan 
Works, St. Thomas-street, S.E. This lamp has two filaments— 
one the ordinary, the other a 1-c.p. filament. A switch is con- 
tained in the lamp cap for switching one or the other filament 


Turn-Down Lamp. 


into circuit. This can be actuated either by means of a pull- 
string or otherwise. The lamp is recommended for use in 
places where lights may be turned down with advantage, as in 
the case of gas-burners. | 


For the Drawing Office. 


The accompanying illustration shows a very useful form of 
flexible curve made by Mr. W. J. Brooks, 33, Fitzroy-street, 
. It consiste of a flexible strip of celluloid or steel, pro- 
vided with tabs at intervals along its whole length. Up to the 


ite each other and so close together, while it | fingers of one hand on the tabs, while the pen is used with 


Brook's ‘‘ Pattern A” Flexible Curve. 


the other. In the larger sizes the tabs are secured by weights 
or drawing pins. 


FORTHCOMING EVENTS. 


Fripay, Nov. 11. 
Electro-Harmonic Society.—At 8 p. m., concert (ladies’ night). 


Tramways and Light Railways Association.—Visit to London 
County Council's power station at Greenwich, eto. 


Physical Society.—At 7.45 p.m., council meeting. At 8 p.m., 
! Investigation of the Variations of Magnetic Hysteresis with 
Frequency, by Prof. T. R. Lyle; The Determination of the 
Mean Spherical Oandle- Power of Incandescent and Arc Lampe," 
by Mr. G. B. Dyke; exhibition of physical apparatus by Mr. 
Robert Paul. 


SATURDAY, Nov. 12. 
Institution of Electrical Engineers (Manchester Students’ 
Section).— Visit to Messrs. Mather and Platt’s works. 
Permanent-Way Institution. — At 5 p.m., council meeting at 
Nottingham. 
Electrical Engineers’ Corps.— Smoking concert. 
Monpay, Nov. 14. 
Institution of Mechanical Engineers (Graduates' Association). — 


% New Electrical Swingbridge over Flood-Oourse of the River 
Weaver, Northwich,” by Mr. T. P. B. Olif. | 


Torspax, Nov. 16. | 
Institution of Civil Engineers.—At 8 p. m., further discussion 
on Mr. A. E. Oarey's paper, Coast Erosion," and Mr. E. R. 
Matthews's paper, ‘‘ Erosion on the Holdernees Cosst of York. 
shire.” Mr. J. F. C. Snell will read a paper on Distribution of 
Electrical Energy.” 
WEDNESDAY, Nov. 16, 
Society of Engineers, —Conversazione. 
Society of Arts.—At 8 p. m., inaugural address by Sir Wm. Abney. 
Chemical Society.—At 5.30 p.m., ordinary meeting. 
Institution of Electrical Engineers (Studente' Section).—At 
7.50 p. m., opening address by Mr. J. Swinburne (past · president). 
Royal Meteorological Society.—At 7.50 p. m., Meteorological 
Observing in the Antarctic,” by Lieutenant Charles Royds, R. N. 
(first lieutenant National tarotio vessel, Disoovery ); 
% Decrease of Fog in London During Recent Years," by Mr. F. J. 
Brodie; and А Hurricane in Fiji, Jan, 21-22, 1904," by Mr. 
R. L. Holmes. 
THURSDAT, Nov. 17. 
Institution of Electrical Engineers (Students’ Section) —At 


2.50 p.m., visit to the Great Eastern Railway Locomotive, 
Oarriage, and Wagon Works, Stratford, Е, 


Fripay, Nov. 18, 


Institution of Mechanical Enginoers.—At 8 p.m., general meeting. 


Junior Institution of Engineers.—At 8 p.m., Mr. W. Н. Lindley 
will deliver his presidential address on '' Municipal Engineering 
on the Continent." 


December 1. —AÀnnual dinner of the Institution of Electrical Engineers 
at the Hotel Cecil. 


APPOINTMENTS VACANT. 


Assistant Engineer, Croydon electricity works. 
salary, £2 per week. Applications by Nov. 12. 

Assistant Electrical Engineer, Oldham Oorporation. Salary, 
£75. Applications by Nov. 14. 

Assistant Electrical Engineer, Kingston-upon-Hull electric 
tramways. Salary, £120 per annum. Applications by Nov. 14. See 
advertisement, 


Station Superintendent, Chester Corporation, £130 per annum. 
Applications by Nov, 14 


Electrical Engineer, Battersea Borough Oouncil, £400 per annum. 
Applications by Nov. 15. 

Mains Superintendent, Poplar electricity works. 
perannum. Applicationa by Nov, 18. 


Oommencing 


Salary, £120 
See advertisement. 
Mains Assistant, Blackburn electricity works. Commencing 
salary, £130 per annum. Applications by Nov. 18. See advertisement. 
= Assistant for a firm of consulting engineers, See advertise: 
ment, pees 


T 
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TRAMWAY MATTERS—NATURAL AREAS. 


The authorities at the London County Council are 
changing their minds, a process so far satisfactory in that 
we may hope to wake up some fine morning to hear of 
farther changes. We are not going to dilate upon conduit 
or overhead systems to be used in tramway work, or to 
consider where the one or the other may be employed to 
advantage. The London County Council is growing in 
wisdom, and begins to see that what it has done is not 
what it should have done, and so is desirous of greater 
freedom, which in this case will probably bring less 
responsibility. At the present time each borough council 
has absolute power of vetoing the use of any overhead 
system of electrical traction in its own district. 
To us such a power is logical, is, in fact, the 
only course that could honestly be pursued. The 
citizens of a district elect their representatives for that 
district, who presumably carry out the wishes of their 
constituents, and say what the tune is to be that the piper 
bas to pay for.. If some other authority having other 
aims—it may be antagonistic to the district—is to come in, 
work its own sweet will without “by your leave,” then 
local control becomes a myth, and trespasses upon the 
nonsensical, To a certain extent we are glad the matter 
has arrived at this stage, because for many years we 
have been advocating reform. The ancient haphazard 
divisions are not suited to modern requirements. Over- 
lapping in all directions takes place, and conterminous 
authorities controlling various parte of the same 
natural area give rise to endless squabbles, from 
which no class except the legal benefits. Whether 
for intercommunication, lighting, water supply or distribu- 
tion, sanitation, eto., the whole land can be more or less 
divided into natural areas, and these natural areas should 
determine the controlling authority, not the old, outworn, 
artificia] areas, which have had their day, done their work, 
and ought now to rest in an archwological museum. We 
have mentioned the powers of the various boroughs, but 
the fun comes in when it is recognised that the County 
Council has powers to construct tramways in most of thee 
boroughs, and by its own action in the past has debarred 
itself from that construction its responsible officials deem 
most advisable. Surely it has been hoist with its own petard. 
No matter what the decision of conduit versus overhead, it is 
absolutely certain that no work can be properly under- 
taken which has to be carried out so as to comply with the 
often conflicting views of various independent authorities. 
All works carried out under such a system are of the 
nature of compromise all round, so that in hardly a single 
direction is a detail carried out according to the real views 
of the expert adviser. The County Council now seeks 
powers to relieve the Council of the obligation laid 
upon it by Section 25 of the London County Tramways 
(Electrical Power) Act, 1900, of obtaining the consent of 
the several road authorities to the use of an overhead 
system of electrical traction.” We fail to perceive 
how the Legislature can relieve the Council, unless it 
nullifies municipal control altogether. In municipal work 
wisdom does not come unless you wait, and then expe- 
rience often modifies to the direct contrary the views 
hurriedly come to by irresponsible and inexpert members 
of councils. The present action of the London County 
Council will bring the whole question forcibly to the 
front, and people will see that piecemeal action is of litt!e 
use. All over the kingdom local squabbles or local jealousies 
are causing trouble. Birmingham, Manchester, Liverpool, 
Newcastle, and Plymouth have had trouble, because con- 
terminous authorities have objected to the carrying out of 
schemes as proposed which were designed to serve natural 
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areas. The trouble concerning tramways is the more 
curious since the London County Council has been the 
most strenuous opponent to ordinary commercial company 
work, and has obtained powers of an exceedingly onerous 
character, which place the Council in a position to render 
company work within the borders of its control almost 
impossible. We do not imagine there can be two opinions 
about the substitution of natural in lieu of artificial areas 
in such work as intercommunication, water supply, 
lighting, ete, but why the London County Council 
should be favoured more than Manchester, Liverpool, or 
any other great centre, we fail to see, and trust, if the 
Legislature touches the subject at all, it will deal with 
the matter comprehensively. With regard to the par- 
ticular case that has given rise to these remarks, the 
London County Council has shown itself liable to make a 
blunder in one respect; may it not be making a still 
greater blunder in much, if not the whole, of its tramway 
poliey. 


WHY ? 


In our last week's issue we gave a list of tenders for 
some telephone work which had been received by the 
Guardians at Richmond. The tender accepted was nearly 
10 per cent. higher than the lowest tender received. Our 
readers will be surprised to bear that—if our information 
be correct—this accepted tender is for foreign-made 
instruments, and the lowest tender is for English. 
made instruments, which are quite capable of doing 
the same work. The question therefore arises as to 
why the Board of Guardians at Richmond and their 
architect bave taken the higber tender? There are several 
answers which can be given, but the most charitable seems 
to be that the Guardians are afraid that if they encourage 
Eoglish industry and local labour they will lose office, 
because the need for a workhouse equipped with telephones 
may cease. Ata time when the London County Council 
and some of the large provincial corporations have begun 
to realise that it is false economy to send work out of the 
country in order to save a few pounds in prime cost, it is 
curious to find the Richmond Guardians taking a diametri- 
cally opposite view and paying more for the foreign article. 
Again we would ask both the Guardians and the architect, 
Why ї 


CORRESPONDENCE. 


*!* One man’s word is no man’s word, 
Justice needs that both be heard.” 


THE RICHMOND (SURREY) GUARDIANS AND 
GERMAN TELEPHONES. 


SIR, —I observe from the Richmond papers of Saturday 
last that at the meeting of the Richmond Board of Guar- 
dians Colonel Henchy, who was in the chair, protested that 
the Board had adopted German telephones for the installa- 
tion at the workhouse, notwithetanding thst they might 
have had British manufactured instruments for £10 less 
money. This appears to open up а matter of special 
interest to ratepayers, whose money to the extent of £120 
is being spent on the installation, and of general interest to 
the community at large as an example of the way in which 
public money is leaving the country. 

I have made enquiries of the firm who sent in the lowest 
quotation for British telephones, an alternative one of 
£110. 16s. 5d., as against £122. 3s. 7d. for the German 
instruments specified by the Guardians. The proprietor of 
the business in question is a ratepayer in the borough, and, 
I am informed, signed his tenders as such. His alternative 
estimate clearly pointed out that the instruments were of 
the same British manufacture as some of those which are at 
present installed at the workhonse, although some there are 


German, but all are to be embodied with the new ones in 
one big system to work in connection with one another. 

I questioned him on the subject of local labour, which I 
understood from the Guardians is to be our strong point 
in the future, and I thought I had him here—but no. It 
appears that by a strange coincidence he had made a pro- 
visional arrangement for by far the greatest portion of the 
work to be dons by tbe very firm of Richmoud builders 
whose estimate for the building of the new Board-room 
and offices, although not the lowest, was subsequently 
accepted for this very reason. Now, Sir, may I ask why 
the Guardians, in view of the distress and want of work 
among our own artisan classes, should go out of their way 
to support those of other-countries, and why we should be 
asked to pay more money for this installation than if the 
order had been confined to these ahores 1— Yours, eto., 


Nov. 9, 1904. PUZZLED. 


BIRTHDAY HONOURS. 


The list of honours conferred by his Majesty the King 
in commemoration of his birthday includes two names 
which are well known in the profession of electrical engi- 
neers. By the conference of а knighthood upon Dr. J. 
Wilson Swan, F.R.S., his Majesty has given pleasure to all 
electrical engineers. Electrical Engineers in 1900 con- 
farred upon this distinguished pioneer the honorary 
membership of the Institution, but the kingly act 
which makes bim Sir Joseph Wilson Swan is a wider 
recognition of his services to the nation. It is in connec- 
tion with the invention of the incandescent electric lamp 
that the new knight is always associated, and we need hardly 
repeat here the story of this invention. Although after an 
expensive legal fight Mr. Edison's name became associated 
with Sir Joseph W. Swan's invention, we bave always 
looked upon the work carried out at Newcastle as giving 
the essential discoveries which rendered incandescent lamps 
commercially possible. The discovery of the means of 
producing а squirted carbon filament of uniform density 
and section was the great step which rendered electric 
lighting possible for interior work. Quite apart, however, 
from this invention, Sir Joseph Swan's researches in other 
directions, and especially in photography, have been so 
successful as to warrant the honour now conferrsd upon 
him. Again, his last presidential address showed an insight 
into the practical details of electroplating and copper 
depositing, which could only be aequired after arduous and 
lengthy experiments. The selection of his name in the new 
list of knights will be everywhere appreciated, and we 
can only add our congratulations to tbe recipient of the 
honour. 

The other name referred to above is that of the Hon. 
Charles A. Parsons, D.Sc., F.R.S, who has been made а 
Commander of the Most Honourable Order of the Bath. 
By this the King has recognised the importance of the 
steam-turbine, which owes its commercial possibilities 
entirely to the Hon. Parsons. We remember when in the 
early eighties the Parsons turbine was first being intro- 
duced in the Newcastle district by the then firm of Messrs. 
Clark, Chapman, and Parsons, After considerable success 
in shiplighting work, the turbines, direct coupled to dynamos, 
were extensively used for the lighting of the Newcastle 
Exhibition in 1887. They supplied the light to all the 
main buildings in the exhibition by means of the large 
Sunbeam incandescent lamps which the same firm were then 
manufacturing. The exhibition brought these high-speed 
turbines to the notice of the engineering world, and their 
hiatory since then has been one of continued success. When 
the above-mentioned firm dissolved partnershipthe Hon.C. A. 
Parsons, C.B., started the firm which now bears his name, 
and designed an improved form of turbine which is now so 
largely used. The enormous contracts wbich are now 
being carried out with steam-turbines as the prime movers 
are evidence of the foresight and engineering skill of 
this inventor in ising and overcoming the inherent 
difficulties of this great problem. The extension of the steam- 
turbine from its orignal purpose of driving dynamos to the 
direst propulsion of steamships іу one which will be 
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followed with the keenest interest. Its success is assured, 
and was no doubt in the mind of the King when he selected 
his birthday list of new Commanders of the Bath. Here 
again we would add our congratulations to those which 
will be sent from all parts of the world to the Hon. 
Parsons, C.B. 


RADCLIFFE ELECTRICITY WORKS. 


One of the latest schemes which the Urban District 
Council of Radcliffe have had in hand and bave brought to 
a successful completion is that of the electricity under- 
taking for the supply of electric energy for tramways and 
lightiog in the district. Some time ago the Council wisely 
decided that a good electric lighting system would be 
essential, the population of the district being about 25,000, 
and a loan of £21.500 was obtained to be expended on the 
scheme. In 1902 specifications were prepared for the 
various sections of the scheme by Messrs Lacey, Sillar, and 
Leigh, the consulting engineers to the Council, and work 
was commenced about the end of the same year. The 
whole of the works have been successfully carried out by 
the various contractors under the direct supervision of the 
consulting engineers, whilst Me. Henry, the resident engi- 
neer, has also given valuable assistance. 

The Council are to supply current for about seven miles 
of tramway track, they baving installed a traction switch- 
board at the station and having laid the permanent way 
and the necessary cables, etc. The tramways will be 
operated by the Bury Corporation, they providing the 
overhead equipment and the rolling-stock. ‘Fhe work in 
connection with the permanent way and the overhead 
equipment is at present in progress, and it is expected that 
the complete system of tramways will be in operation 
shortly. The worke are conveniently situated in Lomax- 
street on the banks of the Irwell, the water for condensing 
йрн being obtained from the river. The plans of the 

uildings were supplied by Mr. Rothwell, the Council’s 
surveyor, the work being carried out by Messrs. Sandyford 
and Thornley. 

The buildings comprise boiler and engine room, accumu- 
lator room, testroom, offices, etc., adequate provision being 
made for extensions. The engine-room has a basement for 
the convenience of pipes and cables, the condenser pump, 
motor-generator, and balancer also being situated here. 
The steam-generating plant consists of two Lancashire 
boilers supplied by Edward Heaton and Sons. Each boiler 
is 30ft. long measured between the end plates, and 7ft. бір. 
in diameter measured inside the inner rings of the plates. 
The grate area is 36 square feet, and the working pressure 
16010. per square inch. They are provided with the 
necessary safety high-steam and low-water valves and two 
accessible check feed valves. Two superheaters, supplied 
by the same firm, of Simpson and McPhail type, are 
erected at the back end of the boilers in the path of 
the boiler flues. Each superheater is fitted with a 2in. 
by-pass pipe and valve, and with a safety valve, thermo- 
meter, pockets, etc. The economiser, supplied by the 
same firm, of the Green type, is fixed in the main flue. It 
consists of 192 tubes, each tube being 4,°,in. in diameter 
and 9ft. long, divided into two sections in rows of eight 
tubes wide, and fitted with deflectors at the back. The 
boiler feed pumps, supplied by Messre. Mather and Platt, 
consist of one electrically-driven pump and one steam- 
driven pump, each being capable of delivering 1,800 gallons 
of water per hour against a steam pressure of 160lb. per 
‘square inch, the feed water being taken from a hot-well 
situated in the pump-house. The electrically-driven pump 
is three-throw single-acting, the stroke beiug variable. The 
steam-pump is of the simple direct-acting vertical type. 
The condenser, which is situated in the eugine-room base- 
ment, and supplied by the same firm, is of jet type, with 
three-throw pumps electrically driven. The jet nozzles are 
of renewable type, and the condenser is of sufficient size to 
deal with 15, 000lb. of steam per hour, and giving a vacuum 
of 26in. with cooling water at & temperature of 65deg. F. 
The cooling water is lifted approximately a height of 15ft. 
from tbe River Irwell, and the discharge is taken into the 


hot-well before mentioned, which overflows into the river. 
The various steam, exhaust, feed, and water pipe acces- 
sories were put in by John Wolstenholme and Son, an oil- 
filter being fixed in cireuit with the main exhaust pipe and 
condenser. 

The generating sets consist of two 120-kw. steam 
dynamos supplied by Messrs. Mather and Platt, with 
enginés by Messrs. Browett-Lindley. The engines are of 
two-crank enclosed vertical compound type at a speed of 
about 500 revolutions per minute with а steam pressure 
of 140lb. per square inch, with a steam-chest, and working 
condensing with a vacuum of 24in. Each dynamo has a 
capacity of 120 kw., the current output being 250 amperes 
at 480 volts, the voltage being variable between 480 and 
440 by means of a shunt resistance when running as 
a shunt machine. When running as a compound machine 
each dynamo has a constant potential of 550 volts 
maintained at any load between 70 and 220 amperes. 
The outputs given above of the steam sets are when 
working normally, but each set is capable of an overload of 
25 per cent. for short periods. The dynamos are four-pole 
machines with bar-wound armatures. The balancer, 
supplied by Messrs. Crompton and Co., consists of two 
four-pole machines coupled together on one bed-plate, 
running at a speed of 800 revolutions per minute. The 
motor-generator, supplied by the same firm, consists of two 
16-kw. dynamos and one motor, all mounted on one bed- 
plate, this set being used for battery-charging purposes 
when steam dynamos are running on traction. Both the 
lighting and traction switchboards were supplied by Messrs. 
Statter and Co. These boards consist of enamelled slate, 
upon which the various necessary instruments are mounted. 
The measuring instruments are of Crompton type, and 
the circuit breakers of B.T.H. type. The accumulators, 
supplied by the British Accumulator Company, consist 
of two sete of 123 cells and six spare celle, making in 
all 252. The battery is capable of giving a discharge of 
40 amperes over а period of 10 hours and 180 amperes 
for a period of one hour, the voltage of each cell being not 
less than 1:8 at the end of discharge. The travelling crane, 
supplied by Messrs. J. Spencer and Co., is capable of 
lifting 10 tons. The station wiring for lighting and motors 
was carried out by Messrs. D. Firth and Sons, two switch- 
boards being fixed in the engine-room, one for the control 
of the lighting and one for the control of the motors. 

The lighting and traction cables, pilots, conduits, eto., 
were supplied and laid by the Callender’s Cable and 
Construction Company, the work being supervised on their 
behalf by Mr. Mollard. For the lighting system the 
feeders terminate in two lighting pillars, from whence 
several distributors are taken. The distributors are lead- 
covered fibrous cable, laid in Howard troughing. The 
feeder cables and pilots for the tramways are in all cases 
lead-covered fibrous cables drawn into stoneware conduits. 
The rail bonds supplied by the Forest City Electric Company 
are of the protected type. 

The supply of electricity for lighting and power purposes 
was commenced about the end of August, and already 
there are & good number of consumers connected or are 
about to be connected. The works were formally opened 
on Oct. 5 by Mr. J. Н. Lund, chairman of the Electricity 
Committee, in the presence of a large assembly, when Mr. 
F. A. Cortez Leigh, on behalf of the consulting engineers, 
presented him with a gold key. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address. 
BY ALEXANDER SIEMENS, PRESIDENT. 


In taking the chair for the coming year, I am placed at 
а disadvantage compared with my predecessors, in so far 
as I cannot begin my address by thanking you for having 
elected me, but have to explain how it has come about that 
I occupy this honoured position. The late lamented death 
of our secretary induced the Council to consider how a 
continuous policy in the management of the affairs of the 
Institution could be best ensured ; and as a-result certain 
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alterations in the by-laws have been suggested by the 
Council, and have been sanctioned by you in due course. 
The revision was, however, not formally completed in time 
to propose a president-elect at our hat annual general 
meeting, and the expedient was adopted of proposing 
Mr. Robert K. Gray for a second term of office, to 
which he agreed, on condition that he might resign in 
favour of a president-elect as soon as the alteration of 
the constitution had been duly carried out. As our 
new secretary had been only a sbort time in office, the 
Council decided to elect a past-president as the successor of 
Mr. Gray, and did me the honour to select me, when Mr. 
Gray formally intimated that he did not wish to serve a 
second time as president. During the recess Mr. Gray, 
with a numerous party, went to the United States, as you 
all know, and during his absence it has been my sad duty 
to represent you at the funeral of our hon. member and 
past-president, Major-General Webber, who has the further 
claim on the di eg of the Institution, that he was the last 
surviving founder. 

Members of Council know better than the other members 
of the Institution how indefatigable General Webber was 
in promoting the interests of the Institution in every 
possible way, not only by attending meetings of Council 
and of committee, but by suggesting improvements 
wherever he thought imperfections existed. Не notably 
took an active part in all the negotiations connected with 
the acquisition of a site for an Institution building, about 
which the Council reported at the last meeting. In him 
we have lost a true friend of the Institution, and his 
memory will be beld in honour as long as the early days of 
our Institution are remembered. 

It would, perhaps, appear natural to take this oppor- 
tunity of comparing the status of the Institution, or, rather, 
of the Society of Telegraph Engineera, at its inception with 
the position now occupied, but this has been done so 
recently in presidential addresses that my words would be 
only а superfluous addition to the remarks more ably 
expressed by my predecessors. On the other hand, the 
causes which influence the growth of industries, and 
thereby the rise of institutions connected with them, will 
bear further discussion, as they are of the most varied 
character, and are an apt illustration of the interdependence 
of all factora of modern civilisation. Considering the 
features of this civilisation generally, it will be acknow- 
ledged, after a short reflection, that its trae foundation is 
the lowering of the cost of production—in other words, the 
progress of civilisation is in proportion to the cheapening 
of articles of consumption. Although this may sound 
purely materialistic, the process of lowering the cost of pro- 
duction, which implies the employment of all the knowledge 
we can acquire, and of all the training the best schools can 
give us, results in greater ease of acquiring the necessaries 
for keeping alive, and therefore it gives us more time to 
cultivate other aspects of our existence. This general 
principle has manifested itself as much in the electrical 
industry as elsewhere, and further progress appears to be 
dependent on further lowering of the cost of its products. 
When we come to enquire into the means for carrying out 
this principle we soon recognise that the solution of the 
problem depends upon a variety of circumstances which all 
influence the result, although they may be investigated and 
discussed separately. 

For “ internal working," if I may say so, every industry 
depends upon three principal factors: (1) the capital which 
provides the works and the raw material ; (2) the workman 
who converts the raw material into the finished product ; 
(3) thé management. It is quite idle to try to establish 
the relative importance of these three factors, for each one 
is indispensable, and likewise the prosperity of each one is 
inseparable from the prosperity of the others; so that no 
industrial establishment can flourish where these three 
factors do not co-operate heartily and harmoniously. As 
a first condition for further progress we should, in fact, 
recognise the identity of interest between the capitalist, 
the workmen, and the management, as any measure 
which is intended to unduly favour any one of these 
three factors would inevitably increase the cost of the 
product beyond what it ought to be and thereby restrict 
its sale, thus damaging all three. When we examine in 


detail in what way each of the three factors can contribute 
to the lowering of the cost of production, we find ample 
confirmation of the intricacy of the probiem. 

Taking capital first, ite share in the value of the finished 
article is proportionate to (a) the cost of the depreciation 
and maintenance of the works and of their outfit; (b) the 
cost of the raw materials; (c) the profit, representing 
interest on the total capital invested in the undertaking. 
In order to minimise the first item the works ought to be 
earefully planned and equipped, so as to be careful of 
turning out the maximum quantity of produce, and their 
machinery should be selected and laid out in such a way 
that its wear and tear is only due to its legitimate work- 
ing, and that the handling of ail materials is reduced to а 
minimum. 

The second item, the cost of raw materiale, is too 
intimately connected with fiscal questions for treatment 
in this address ; but incidentally iv should be noticed that 
practically there is no such thing as "raw material”—at 
least, the Royal Commission on Trade declared itself unable 
to define what is "raw material" It is true that each 
industry works up what it designates as raw material,” 
bnt this in turn is the finished product of some other 
industry; even the products of nature, whether minerals, 
plante, or animals, form the basis of great industries, and 
are more correctly called finished articles than raw materials. 
In апу case for the natural progress of industries, the cost 
of the materials which they work up should be kept as 
low as possible, and every inorease of 16 is а hindrance to 
their proper development. 

There is, apparently, not much difficulty in diminishing 
the third item—the profit on the capital invested—but it 
stands to reason that the interest earned by the capital 
could not fall below a certain amount without the industry 
in question losing the support of capitalists and collapsing. 
The rate of interest may therefore be considered а fixed 
quantity, and in order to diminish the amount payable 
under this head, it 1з important to avoid burdening an 
undertaking with more capital than is req ired for setting 
it up as a going concern and for providing a reasonable 
amount of working capital. A particularly dangerous way, 
of increasing capital expenditure is buying patente, as the 
best inventions may be superseded at any time either by 
better ones or by a change in trade requirements, for in 
such cases the capital invested in the patent would be quite 
unproductive, while the interest would still have to be paid. 
It is much more equitable to remunerate an inventor by a 
royalty, so that his reward may be in proportion to the 
success of his invention, and to charge the amount that 
may have to be expended in developing the invention to 
reyenue account. 

When considering the influence of the second factor—the 
workman—on the value of the product, it becomes clear 
very soon that the amount of work turned out in a given 
time has a twofold influence on the result, as the time occu- 
pied in producing an article not only regulates the amount 
of the wages, but also the proportion of the dead charges to 
be debited to the article. It is, therefore, quite certain that 
in order to contribute his share to the lowering of the cost 
of production of an article the workman has to turn out а 
greater number of these articles in а given time, and the 
problem is how to attain this object without endangering 
the interest of any one of the three principal factors. This 
sounds almost as if slave labour would prove an economic 
plan in the carrying on of industries: it can, however, 
hardly be contended that the interest of the workman is 
considered under such conditions, and for this reason alone 
it should be condemned, even if there were no other 
objections to it. 

There are, however, legitimate ways in which the amount 
of wages to be charged against an article can be diminished. 
Most important among them is the substitution of machine 
work for hand labour, and where tnis is done, unskilled 
labour should be utilised for ruaning the machines under 
the supervision of a few skilled artisans. Here, again, the 
interests of the workman appear to suffer, and whenever 
he is confronted with a new fibon aising machine he airs 
his old grievance that machines will deprive the working- 
man of his living, just in the same way as he opposed 
the use of all machinery a hundred years ago. The 
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lesson taught by experience has evidently not made ап 
e but nobody can deny that, instead of making 
skilled labour superfluous, the introduction of machinery 
has resulted in more skilled workmen being employed, and 
at better wages than before, and similar developments are 
likely to follow when the workman is further relieved from 
hard toil by his best friend the labour-saving machine. 
Another feature of machine work is the greater accuracy 
that can be attained, so that, while the cost of production 
is lowered, the quality of the product is improved, and at 
the same time the interchangeability of parte is secured, 
which in itself contributes to the lowering of cost. It is 
not easy to convince workmen that “increase of output ” is 
of advantage to them; if we are to accept statements 
published in the newspapers, they rather believe in the 
direct opposite, ''restriction of output," although their 
official organs repudiate the idea. | 

This desire to do as little work as possible is, in а way, 
ingrained in us all, but in the workman it is in addition 
reminiscent of the mediæval guilds, those ideal trade 
unions which have been abolished everywhere as incom- 
patible with modern industries. In their time they have 
filled а useful purpose, put the conditions which made 
them appropriate have entirely passed away, and any 
attempt to revive them or their principles is doomed to 
failure. According to their constitution nobody was 
allowed to exercise a trade, or even to sell its products, 
who had not been brought up to it in accordance with 
strict regulations, first serving an apprenticeship, then 
becoming a journeyman, and finally advancing to be a 
member of the guild if he could produce a satisfactory 
masterpiece. The number of apprentices taken on was 
prescribed and the number of masters in each community 
was limited, so that every craftsman was tolerably certain 
of constant employment. | 

No wonder that such a condition of things has a great 
attraction for the modern workman, especially when he 
happens to be out of work, and that he thinks he can 
improve the position of his class by restricting output and 
by insisting on a minimum rate of wages, after the mauner 
of the old guilde. His reasoning, apparently, is that modern 
conditions of living require & number of things to be done 
every day; consequently, the less work each individual 
does the more individuals have to be employed, and if a 
minimum rate of wages is enforced, the question of the 
unemployed is satisfactorily solved. 

In the Middle Ages, when each community was to a 
great extent self-contained, and the intercourse even 
between neighbouring towns was hampered by bad roads 
and insecure travelling, it was possible to adopt this 
solution of the problem, especially as the style of living 
was very much the same for the great majority of people, 
while their requiremente did not include much beyond 
their bodily wants. During this time the workmen, when 
they had become full members of the guild, were practically 
chained to the soil, and in return for this immobility their 
number in a community was limited. They had to do all 
their travelling, if they were that way inclined, while they 
were journeymep, and most of them used that time for 
picking up information useful for their trade, even in 
foreign countries. As the facilities for travel increased, 
and with it the intercourse between distant countries, the 
prices of products fell which formerly had been obtainable 
only by the very rich, and gradually the great majority of 
people have become accustomed to surround their daily 
life with luxuries, meaning thereby everything that is not 
absolutely required to keep body and soul together. This 
alteration in the way of living bas been further accentuated 
and extended by the substitution of machine work for 
manual labour ; in fact, this change of the mode of produc- 
tion is still going on to the great advantage of the con- 
sumer. In other words, everybody is sharing in the benefit 
of the cost of production being lowered. 

On the position of workmen the further circumstance 
has exercised an important influence that, by the facilities 
of intercourse and by the employment of machinery, huge 
factories are enabled to undersell works on a small scale, 
so that for successful competition in modern industries 
capital has become a necessary adjunct. It is, therefore, 
no longer possible to insist on masters being selected ouly 


from the class of workmen, nor is the work which is abso- 
lutely necessary for the daily existence of mankind sufficient 
to keep all workmen in constant employment, so that the 
old remedy of the guilds can ma longer be applied. 
Restricting the output has, in fact, nowadays exactly tke 
opposite effect to what it is intended for. When the price 
of an article is raised owing to this supposed овај а 
number of consumers begin to do without it, and the 
demand for it diminishes, во that less people can be 
employed on its production. Instead, therefore, of 
securing employment for more men, it will endanger the 
continuance of work for those who restrict output under 
the mistaken impression that they are benefiting their 
fellow-workers. How far this restriction of output is 
carried sometimes can be illustrated by the action of the 
workmen in shipyards and boiler shops, who either refase 
to work pneumatic riveting machines or insist on doing no 
more work with the machines than could be done by hand, 
exacting the same prices per rivet as for hand labour. It 
escapes their attention that they handicap their employers 
in competition with others who are free to utilise such 
labour-saving devices to their full extent, and that unsuc- 
cessful tendering means no work at all. 

On the other hand, a good example of the beneficial 
effect of lowering the cost of production is furnished by 
the trade in incandescent lamps. At first, when they were 
made by a few highly-skilled workmen and sold at 25s. 
each, there were very few consumers able to indulge in the 
luxury of electric light, and the number of hands employed 
was correspondingly small. That condition of things has 
been absolutely changed since the price has been lowered 
to its present level ; thousands of skilled workers are 
employed in the production of lampe, in addition to the 
tens of thousands of unskilled people who attend the 
machinery used in the manufacture iud perform the manifold 
functions connected with this trade. Such a result could 
not have been attained without the use of labour-saving 
machinery of the most varied description, and it seems 
incredible that, in spite of this and similar demonstration of 
the beneficial influence of increased output at lower cost, the 
workman should remain blindly hostile to this principle 
and cling to his exploded remedy of restriction of output. 
This attitude is illustrated by a remark which a leading 
workman made when the importance was impressed on 
him of diminishing the amount of wages chargeable to each 
individual article, because in thie way the article became 
cheaper, more customers could be found to purchase it, 
and consequently more workmen would be required to 
produce it. His observation was that he fully understood 
the argument, and that it meant, in his opinion, when 
carried out to its full extent, that everybody would find 
employment if no wages were paid at all It is rather sad 
to think that such a man, who has been elected by his 
fellow-workers to a high office in his trade union, should 
not be able to discriminate between the rate of wages paid 
to a workman and the proportion of such wages chargeable 
to each article produced by that workman. 

Workmen have algo a rooted objection to seeing machines 
worked by unskilled men, which is apparently based on the 
mistaken notion that such unskilled men are replacing 
skilled workers. They, however, overlook the fact that 
labour-saving machines are only introduced where the same 
articles produced by hand labour would be too expensive 
for sale; consequently, no skilled workmen could be 
employed ins of labour-saving machinery. Another 
fetish of the working-man is his desire that all workers 
should be treated slike, and no preference given, absc- 
lutely ignoring that the capable and industrious are more 
deserving than the lazy and careless workers. How 
disastrously this tendency sometimes operates I can tell 
from a personal experience when I started the first con- 
tinuous working tank glass furnace in Leeds, about 25 
years ago. Up to that time all glass for bottle-making 
was melted in pote, and the glass-blowers were never 
certain when their services would be required, as it was 
almost impossible to melt the batch in a given time. 
Again, their work was frequently interrupted if the furnace 
man was unable to control the heat properly, so that the 
melted glass was either too hot ог too cold. In апу case, 
the working out of the last portion was very troublesome, 
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as the pipes had to be dipped far into the farnace to reach: 


the bottom of the pots. All these drawbacks are overcome 
in the tank furnace, where the melted glass is always ready 
for the blower ; its temperature is under perfect control, 
and its level is always the most convenient for the workers. 

As it happened, the secretary of the trade union worked 
at the furnace and expressed repeatedly his great satis- 
faction at this complete solution of all their difficalties. 
His union consented to the prices of bottles being lowered, 
but in spite of that the men succeeded in earning higher 
wages than before, owing to the greatly increased facilities 
of working. Encouraged by the success, the firm desired 
to establish three shifts of workers in order to utilise to the 
fall the continuous working of their plant, but the trade 
union would not give their consent, alleging that the firm 
were making enough profit working two shifte. The firm 
then resolved to build. some more furnaces of the same kind, 
but, to every body's astonishment, the trade union threatened 
to withdraw all their members if another furnace were built. 
I aeked the secretary for an explanation, and reminded him 
that he had notbing but praise for the improved system of 
glass-melting. In reply he said that he had nothing to 
take back, but that it was precisely the very great advan- 
tage that men enjoyed who worked at these furnaces which 
induced his courcil to prohibit their further building, as it 
was not likely that all the Yorkshire employers would 
follow suit, and they did not wish to have some of their 
men working under better conditions than others. To this 
decision the trade union adhered for nearly 20 years, and 
the consequence has been that hardly any glass bottles are 
now made in England. 

I was reminded of this story when I saw ia the news- 
papers, а short time ago, the bitter complaint of the glass- 
workers that foreign bottles were dumped in this country 
to the detriment of the native workmen. If these men had 
understood 25 years ago the principle that to lower the cost 
of production is to facilitate and increase the sale of an 
article, and thereby to benefit the whole community, them- 
selves included, they would not have opposed the introduc- 
tion of the tank furnaces, and they might also have remem- 
bered that competition would have forced all employers 
very soon to adopt this improved method of glass-melting, 
80 that all the members would have worked under the 
same favourable conditions. Such a glaring case of short- 
sightedness does, perhaps, not occur very often, but this 
particular one has done irreparable injury to the manufac- 
facture of glass bottles in Yorkshire. Similar mistakes on 
the part of the trade unions can only be prevented by 
enlightening the workmen as to the necessity of lowering 
the cost of production, во that he uses his best endeavours 
to increase the output by adopting the latest methods and 
the best labour-saving machinery, and by convincing him 
that restricting the output means restricting employment. 


(To be continued. ) 


YORK ELECTRICITY ACCOUNTS. 


The following are abstracts of the revenue account, 
general balance-sheet, and statement of electricity generated, 
sold, etc., taken from the accounts of the York Corporation 
electricity department for the year ended March 31, 1904. 

REVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
To generation of electricity ............... . Z. . 2,662 14 6 
Repair, eto., of buildings and plant. . 383 15 11 
Distribution of electricity ..........—............. . 2 294 17 9 
Attending and repairs to public lamps 448 6 1 
Rents, rates, and takes . ẽ 348 7 3 
Management expenses . z —UU6. ᷣ«̃éᷓeͤ ꝙqg . 772 15 2 
Special charges — insurance eene S 52 0 8 

4,969 15 4 
Balance transferred to net revenue account .............. 4,149 15 10 
£9,112 11 2 

Or. Income. £ s.d. 
By sale of current. ......... -————— ТТ . 8,685 0 11 
Rentals of motors and radiators .............................. 205 4 5 
MisoellénsOUé 4:5. . Eos онаа ванга говаг cuo 148 14 4 
Stores on hand. . . . . . . e 6 e ое 36 11 6 

£9,112 11 2 


BALANCE SHEET. 


Dr. Liabilities. 2 ad. 
Capital account—amount received ........................... 92,926 0 0 
Sand ry creditors .........................е eee ee e eee ее eet өөө 4. 96519 0 
Owing to bank—capital account ......... . . . 6,595 11 1 
Owing to bank—revenue a&ocount...... ..............„. e». 2,254 1 
Sinking fund accumulation 3 . 3,570 16 3 

£106,510 19 5 

Or. Assets £ s.d. 
Capital acoount —amount expended for worka ............ 99,519 11 1 
Sundry debtors for current supplied 5,015 15 10 

Stores on hand. ардон авон o eaa aUa 80 

Sinking fund acoumulations ......... ыал e .. 3, 570 16 3 
Deficit balance on reserve fund accouut . 014 5 

£106,510 19 5 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ЕТС. 
Qasntity 5 Б me m ене UA 924 263 
: blio lightiug.......—............. . d 

Quantity sold ( privata оопвцшегё .................. 643.657 766,542 
Q 1sntity used on work 2 2 ã 2 . 44,485 
total quantity accounted for . q . . . 811.027 
Qaant: y unaccounted ſo tr q te æ2—UUUꝛ0 64 . . . 113,236 
Number of lamps oonnecte ll... 22 2e en 63,454 
Namber of consumers сопре sted WWW.. 22 . 470 
Maximum load demanded (kilo watts) . а 651 


LEYTON ELECTRICITY ACCOUNTS. 


From the accounts of the Leyton electricity department 
for the year ended March 31, 1904, the total expenditure 
on capital account to that date is stated to be £141,050. 
We give below abstracts of the revenue account, general 
balance-sheet, and statement of electricity generated, 


sold, ete. 
REVENUE ACOOUNT. 


Dr. Expenditure, £ s.d. 
To generation of electricity . . 4822 12 9 
Distribution of eleot icity .............. .. eene ntn 245 8 6 
At:endipg and repairs to public lampe..... ................ . 1018 0 1 
Renta, rates, and taxes ...........................› — 397 11 8 
Mansgernenc expenses, salaries, еїс............................ 1,977 15 1 
Law and parliamentary charges .............................. 19 10 0 
Special charges, insurances, ete. _............................ . 207 17 7 

Total expenditure ................ НЕРУИ ИТР 8,086 15 8 
Amount carried to net revenue acoounnt . . 9,508 1 10 
£17,594 17 6 

Or. Iacome. £ ad 
By sale of current per meter 2 12,725 2 3 
Poblic lighting e на се а ee 4,250 19 1 
Rental of titers and other аррлгаїив....................... 397 14 0 
Profit on repairs and work done . 178 13 8 
Renta receivable .. . . y ee 10 10 6 
Hire of instrument 4 . ẽ . в 51 18 0 

£17,594 17 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ ad. 
Ospite] acoount—amount received ........................... 135,478 0 0 
Bandry nio: .. .. . казаа ee eee eee see eee 2.965 1 11 
Amount due to treasurer (less cash in hand) ..... ......... 15,604 18 4 
Self insurance fund . . . . . . - $100 
Consumers’ deposit . 4444 4 406 11 4 
Sale of gas plant (less amount carried to net revenue 

eon T — 801 0 6 

£155,716 12 1 

Or. Assets. i £ ad 
O:pital acoount—amount expended for works ............ 141,050 0 4 
Stores on hand................. CCC 210 9 
Sundry creditors for current (less bad debts) .............. . 6,024 0 6 
Net revenue acoount . . e 2 оне 8,431 14 6 

£155,716 12 1 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity genere n PDI e ATUM 1,455,251 
i ablio lamps ........................ i 
Quantity sold{ Private consumers by meter...... 804, 1,194,944 
Qaantity used on work 4 2 ã 72,719 
Total quantity accounted for... . . . . . . 1,267,663 
Quantity not accounted for. . 165,588 
Total maximum supply demanded (kilowatts) )) . 854 


Number of public lampe: 72 aros, 658 inoandesoents. 


Fire-Resisting Floors —We have received an illustrated catalozne 
from Messrs. Hoakin and Jones, Limited, Havelcck Bridge Works, 
Queen’s-road, Sheffield, вра 63, Finsbury-pavement, E. C., describing 
the corrugated-bar system of fire-resisting floors, The principal claims 
are strength, simplicity, and cheapness. 
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DUBLIN LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


Presidential Address. 
BY MARK RUDDLE, 


As it is not usual for your chairman’s address to be followed 
by a discussion, the omission of this feature entails upon him a 
great respor sibility in the selection of the subject matter upon 
which he should address you. Unfortunately, in the present 
instance, owing to ill-health and pressure of work, I have been 
unable to prepare an address which, in ilself, would prove 
sufficiently interesting to entitle me to take advantage of this 
custom. I hope, therefore, that in the remarks which follow 
you will find ample material for your criticism, as in view of 
the rapid increase in our mémbership I propose to deal briefly 
with the method of training necessary for entrance into the 
profession we represent. 

The right of electrical engineering to be termed a profession 
has sometimes been questioned by men who considered that 
manufacturers were too freely admitted into the ranks of the 
Institution, and that it bad thereby been reduced to the rank 
of a mere trade union, but I think it is now admitted that we 
hold a clear title to rank as a profession, since our development 
has been mainly due to the efforts of a long line of experi- 
menters and philosophers. Science, as Huxley says, is organised 
common-sense, and the groundwork of our claim to be a pro- 
fession is the necessity for the exercise of all our past experience 
in the treatment of each problem as it arises— that is to say, 
for the application of those general principles unconsciously 
derived from all one has seen, or read, or thought about. The 
laboratory experiment of to-dsy is utilised in practical engi- 
neering to-morrow, and there is no other branch of engineering 
which so lends itself to exact mathematical treatment and 
demonstration. We have reason to be proud of the progress 
our profession—the youngest of tho engineering sciences and 
arts—has made during the 25 years of its existence upon any 
appreciable scale. А century ago electricity seemed but а 
scientific toy; it is now thoughs by many to oonstitute the 
reality of which matter is but the sensible expression. The 
latest evolution of scientific research places the atomic theory 
in the background of ancient history, and the atom is now 
regarded as only the relatively vast theatre in which minute 
monads perform their orderly evolutions, the monads themselves 
being considered to be units of electricity operating by their 
interaction with the ether in which they are bathed. If this 
theory be true, it is small wonder that electrical science has of 
late years made such giant strides at a rate unparalleled in the 
history of the world. 


It is unnecessary for me to weary you by detailing the multi- 
farious applications of electricity ia everyday work; new uses, 
and improvements of existing ones, so crowd upon our notice 
that it becomes practically impossible for an engineer in full 
work to keep himself abreast of the times in this respect in all 
branches of experiment and work. Every day is making more 
manifest the absolute necessity for specialisation in our pro- 
fession, for, owing to the highiy scientific and complex nature 
of the problems which have to be solved before arriving at a 
satisfactory method of meeting the demands of new applica- 
tions and conditions, no one man can hope to have a thorough 
up-to-date knowledge of the whole cycle of professional work. 
This leads up to a most important point—viz., the training of 
electrical engineers with regard to their successful entrance into 
and practice of the profession. 

A municipal engineer is often looked upon as an enoyolopꝛedia 
of information as well as a universal provider of employment, 
and parents frequently consult me as to the easiest way in which 
their sons can become trained electrical engineers, with, need- 
less to say, а correspondingly satisfactory salary, and in the 
majority of instances leave me with a feeling in their mirds that 
I am unduly magnifying the amount of study and training neoes- 
sary before the first step can be taken upon the ladder of 
remunerative practical work. One frequently hears the remark 
made, Oh! So-and-so 18 a born engineer. То a certain 
extent this is, of course, true, but in the ordinary meaning of 
the term, as implying that the person in question had no diffi- 
culty in acquiring his engineering knowledge, I venture to think 
that these ** born engineers " exist only in imagination. Take, 
for “шү a chick, which, upon coming out of its shell, is 
able tu nee itself correctly, walk about, pick up food, and 
во on, thus showing it esses the power of directing its move- 
ments toa definite end. How did it learn this very complex 
co-ordination of muscle, eye, and beak? It has not been indi- 
vidually taught ; its personal experieuce is nil, but it has the 
benefit of ancestral experience, and in its inherited organisa- 
tion are registered all the powers which it displays at birth. 
Man also.carries with him the physical texture of his ancestry 
as well as the inherited intellect bound up with it, but this 
extends no further in the making of an engineer than giving 


the possession of а quick comprehension, а retentive memory, 


and а power of grasping problems. All else in modern engl- 
neering has to be acqu by a more or less tedious process of 
strenuous education. It is, of course, a well-known fact, but 
one of supreme importance, that actions, whose performance at 
first requires even painful effurt and deliberation, may by habit 
be rendered automatic. Witness the slow learning of its letters 
by a child and the subsequent facility of reading in a man, when 
each group of letters which forms a word is instantly, and without 
effort, fused to a single perception. Instance the billiard player, 
whose muscles of hand and eye, when he reaches the perfection 
of his art, are unconsciously co-ordinated. Instance the musician, 
who, by practice, is enabled to fuse a multitude of arrange- 
ments, auditory, tactual, and muscular, into a process of 
automatic manipulation. I think, however, that the experts I 
have instanced would be the first to disclaim that their know- 
ledge was born with them and to testify to the many years of 
mental and physical training necessary to attain to such facility 
of action. At least, such training is necessary to the vast 
majority of men. By myriad blows, to quote an old philosopher, 
the image and superscription of the external world are indelibly 
impressed upon our minds, the amount varying with the 
individual receptivity, due to ancestral inheritance and environ- 
ment, and the immediate object in all systems of technical 
instruction is to so organise the course of study that the 
ultimate result shall be attained with the least possible waste 
of time and effort. 

I shall not attempt to place before you to-night any cut-and- 
dried scheme or syllabus embracing the whole art of training 
an electrical engineer, for that at present seems to be a matter 
with regard to which the most diverse opinions are held by the 
leading experts in technical education. All of you no 
doubt, have in your minds the very exhaustive paper presented 
by Dr. Walmsley to the meeting of the Institution in London 
on Feb. 11 of this year, and tho prolonged discusslon which 
ensued thereon, and it ia a serious matter to find that even now 
no one settled plan seems to meet with general approbation. 
This is greatly to be regretted, for upon the system of technical 
education to be pursued in the near future reste largely the 
position which will continue to be held by the Empire in 
the commercial markets of the world. Notwithstanding our 
backwardness in this matter in comparison with many parts 
of the Continent, we have hitherto managed to hold our 
own, being largely assisted by the natural resources of the 
country, but competition is becoming more keenly felt every 
year, and we cannot afford to drift along in the same old 
careless way. 


The task of keeping the training of students for the profes- 
sion of electrical engineering abreast of current practice seems 
almost hopeless in the face of the present rapidly increasing rate 
of development, and this leads to the important questicn whether 
it is advisable for the various colleges and technical schools 
to confine themselves to the teaching of the scientific principles 
which underlie engineering in general and the electrical branch in 
particular, or whether they should supplement that course by 
practical information upon the construction and operation of 
the various types of machines themselves, which would, of 
necessity, require that the equipment should be kept up to date 
by the newest and most efficient types of actual DANS The 
latter plan has actually been tried in practice, and the following 
figures from Dr. Walmsley's paper will show the scale of the 
experiment : In America the capital expenditure upon bulldings 
and equipment for technical education amounts to no less than 
275,000, 000, of which 210, 590, 000 is devoted to engineering 
purposes. The annual income for 1901 is given as £9,623, 200, 
of which the engineering sections received £1,527,000. The 
number of students in that year reached a total of 98,000, of 
which the engineering section formed 14 per cent. It might, 
therefore, be fairly thought that for this enormous outlay a 
good working system would have been evolved. Judging, 
however, from the paper itself and the lengthy discussion which 
followed, this has not been the case, and complaints have been 
made that the workshop and laboratory equipment has been on 
such a lavish scale that the students have been rather overloaded 
with a large and confused assortment of facts, and that the 
training in general principles has thereby necessarily suffered. 
In these countries we have not had the privilege of suffering 
from over-lavish equipment of our training institutes ; on the 
contrary, for want of the necessary fands it has been cut down 
to the lowest point, but the general effect segms to be the 
same, and the trained students do not appear to be thoroughly 
equipped for entrance to the profession. 


One predominant fact appears certain—namely, that one 
course of general training is necessary for those men who 
have the ability and funds for qualification into the higher 
branches of the profession, and that an entirely different 
training is required for those who, under ordinary circum- 
stances, will have to commenoe their career with the routine 
work of the many applications of electrical engineering. By 
the higher branches I mean men who intend to devote them- 
selves more particularly to original research and to the 
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theoretical development of the scientific side of the profession, 
but this section is outside the scope of my present remarks. I 
feel more concern for what I may be excused for terming the 
rank and file of the profession, each one of whom, never- 
theless, carries a marshal’s baton in his knapsack, if he has 
been properly trained and qualified to seize the opportunity 
when it occurs. 

The question seems to hinge largely upon the syllabus of the 
primary and secondary education received up to the age of 16. 
This should have comprised, in addition to the ordinary subjecta 
of general education, а good grounding in algebra, euolid, 
elementary physics, and, if possible, either French or German, 
or both. If in the secondary school there is even а small 
workshop, a very valuable amount of knowledge could be 
imported in the elementary principles of simple tools and 
machines. Whatever the course of training to be pursued 
after this age, full advantage cannot be taken of it if 
the secondary education has not been directed with a 
definite idea of the engineering object in the future, 
for inadequate preparation means that much valuable time 
Ше be lost in preparatory work after leaving school. After 


giving universal satisfaction. First, he may enter a suitable 


engineering works and spend two to three years in learning 


as much as possible of machine work, turning, fitting eto., 


together with some experience of drawing office work. After 
this, having gained an insight of practical everyday work, he 


may then enter an engineering college for thorough training in 
the theoretical side of his work. Оп the other hand, he may, 
on leaving school, at once take up theoretical work in a well- 
equipped technical college, and after, say, а three years' course, 


he may enter an engineering works with an eye to one particular 


branch of professional work or to gain all-round experience. 
The latter course has much to recommend it, as there is then no 


break in the educational course such as must occur if the student 
goes into a workshop straight from school, and after leaving the 


latter, has to resume the habit of learning and of routine study, 


which is not always an easy task. It is aleo not advisable in all 
cases for youths to be subjected at such an early age to the 
influences of ordinary workehop life, which they are not always 
able to withstand and find difficult to shake off on entering the 
training college; while if he first enters the latter, his 
character will be sufficiently formed when the time comes for 


leaving. 
There is, however, а middle course which is often recom- 


mended for those students who are unable for various reasons 
to spare sufficient time to take full advantage of the general 
training I have mentioned—that is, to enter à works for prac- 
tical training and to work up the theoretical side in evening 
olasses. Except where no other course is possible, I do not 
It is hard for a youth of 16 or 17 to 
keep ordinary shop hours at mainly physical work and to give 
up the majority of his evenings to private study or attending 


recommend this plan. 


technical classes, and I am not sure that it is unattended with 


danger to his proper physical and mental development. A 
growiog youth must have time for recreation and rest, and 


success is dearly bought at the expense of a debilitated constitu- 
tion. Still, there are cases in which there is no option but 
to pursue this plan; but men so trained cannot expeot to 
‘oompete on 
liberal course of study, except in cases of unusual ability and 
aptitude. 

Much, however, depends upon the student himself. If he 
has an innate love of the science and art of electrical engineer- 
ing, and of learning for the sake of finding out hidden things ; 
if he has the earneet desire to attain to as near the front rank 
as his capabilities will permit, and has the physical and mental 
constitution to stand the strain of burning the candle at 
both ends, so to speak, he will, with average good fortune, 
attain his end more surely than many others who start 
under more, apparently, favourable auspices, for, having 
the self-stimulus of an insatiable knowledge-hunger, he is 
in closer sympathy with his teachers, and does not wait to be 
spurred on in his work. And this is the true spirit which 
should animate those seeking to enter our profession. Its 
devotees must give more than Iip-service—answering of 
examination questions and obtaining passes and certificates— 
for, as you know, these alone are no test of a man’s fitness, 
and, in fact, are often the cause of much wasted time by giving 
а premium to those who best develop a parrot-like facility of 
answering set questions rather than probing the depth of the 
information they have assimilated. In saying this, I must not 
be taken as considering these examinations entirely useless, for 
they undoubtedly do serve a useful purpose in separating the 
earnest student from the merely brilliant one. The failures in 
formal examinations: often provide the most reliable raw 
material to be worked up afterwards, as only those who have 
grit in them oontinue to persevere as usual in spite of their 
failure to pass, and this determination to persevere stands to 
them in their after career, for it must never be forgotten by 


period two general courses of training are open to the 
student, each having strong advocates and, consequently, neither 


equal terms with those who have had а more 


those who would be successful that they must be students all 
their lives. There is no such thing as finality in the knowledge 
of electrical engineering—a week now is more pregnant with 
discovery than 100 years was formerly, and those who desire to: 
keep in the front ranks must keep pace with the times in their 
special spheres of work. 

A serious danger is. now developing owing to the great inrush 
of young men into anything electrical in name ; many of them 
seem satisfied to acquire just enough technical knowledge to 
Becure а post. Once secured they settle down and perform their 
routine duties more or less thoroughly, and gradually drift out 
of keeping their training up to date. Football, cricket, cycling, 
and often matrimony, or the preliminary stages of it, claim 
their leisure hours entirely, and even when on duty occupy 
such idle moments as occur between the intervals of actual wor 
in the perusal of sporting or sensational literature rather than 
in anything bearing on their professional work. Time goes on, 
and opportunities occur for promotion or for entering fresh 
fields of work, and they find thay stand no chanoe against com- 
poo more modern training from not having kept their 

nowledge up to date. It is not enough to have sufficient know- 
ledge for present needs ; one must look ahead, and be prepared 
for developments. 

I have hitherto dealt principally with the technical side of a 
student's training, but before a student can expeot to secure a 
position of any importance he has yet to acquire the commercial 
or business side of his education. No technical training insti- 
tute can teach а student how to handle workmen, or how to. 


.turn out finished plant from а workshop at commeroially 


remunerative prices, nor would it be reasonable to expect 16 to 
do so, for such knowledge can only be gained in the hard school 
of practical experience, and learnt little by little as opportunity 
offers. And yet such is the ultimate object of all 5 
training in the majority of cases, for the most perfectly and 
scientifically designed scheme is quite valueless unless it can be 
made a commercially financial success. Students should, there- 
fore, take every opportunity of seeing works in practical pro- 
gress ; they feel utterly at sea with regard to much that goes 
on, but to an observant mind there are many object lessons to 
be learnt and hints obtained which will be of much service 
in after life. I have often been struck with the apathy displayed 
by the majority of students when given the opportunity of 
visiting works in process of erection, or in actual everyday 
running ; they ask no questions, and apparently look upon the 
whole thing as a bore, or an opportunity of escaping a regular 
class lesson at best, instead of regarding it as а unique chance of 
seeing practical engineering works and life into which they may 
hope one day to enter. It is most depressing to those who 
have to show them round and desire to make the visit interest- 
ing and instructive to those who may be their colleagues or 
successors at some future time to find that so little interest is 
taken in what is going on, and they feel quite relieved and 
gratefal when one of their visitors asks the moat trivial question 
upon any point. Ask questions about everything is my advice 
to students ; never mind whether they may appear foolish or 
trivial, give evidence in some way that you appreciate your 
opportunity, and you will gain many valuable hints for your 
future work, and render the task of your instructors a little 
easier. 

I may here express a word of sympathy for the teachers and 
instructors in technical institutions, for theirs is, indeed, a 
difficult task. Too often they are unjustly blamed for being 
unable to meet the demand for trained men to fill the ranks of 
workers in technical industries, but they do not always deserve 
that reproach. Some there are, no doubt, who become teachers 
because the position gives them the means to live, but I know . 
of many earnest capable men who are animated by a keen 
desire to fit their pupils in the best possible way to meet the 
battle of life, and yet are handicapped by themselves not having 
& practical knowledge of technical work and the requirements 
of employers in the various industries. They are, therefore, 
unable to so shape their course of training that it prove 
suitable, and being themselves cognisant only of a college 
course they natarally follow on the same lines. This is not 
altogether their fault; it reflects mainly upon the leaders 
of industry and large employers, who for the most part 
take but little interest in the training of the raw material 
from which their employés are drawn, and who have not 
realised that it is to their own interest, as well as that of the 
country at large, that they should co-operate with the teaching 
bodies, and assist them by both advice and funds in being 
properly provided with the most suitable staff and general 
teaching equipment. 

I think I have detained you long enough upon this 
subject for to-night, and I would now say a few words 
upon the work of our local centre. The standard of papers 
read before you has been well maintained during the past 
session, and, in fact, one or two have seemed almost too high 
class for a large number of the members, though not for the 
credit of our centre. I judge of this by the very limited amount 


of discussion which ensued thereon, and, with all due deference: 
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to my hearers, I cannot but feel it somewhat of a reproach 
that so few members can be got to join in the discussions, 
even upon subjects with which most of you are familiar in 
your everyday business. This should not be. It is not quite 
fair to expect the same men to speak upon every occasion, and 
it does not tend to elicit the most profitable discussion upon the 
particular subject. This, I venture to say, is a great loss to all 
of us, and takes away largely from the main object of our 
meetings, which should be the advancement of our mutual 
knowledge, and, therefore, the interests of the profession at 
large. I would, therefore, appeal to our hitherto silent 
brethren to help us in the future ; it is not necessary to make 
a long speech, a few words of practical experience straight to 
the point are worth infinitely more than a long dissertation 
couched in ornate phraseology but adding little or nothing to 
our information. Everyone should endeavour to contribute his 
mite to the discussion ; it may not be easy at first to unprac- 
tised speakers, but it will improve with practice, and it is most 
valuable training for students. A more general discuasion 
would enable us to invite shorter papers from members, and 
this in turn would remove much of the present difficulty in 
getting members to contribute papers. In most instances а 
paper taking 15 to 20 minutes to read would furnish ample 
material for 14 hours’ discussion, and would not be such a tax 
upon the contributor as a more elaborate paper lasting an hour 
or more. 

. Our honorary secretary informs me that there is such a 
scarcity of papers in view that he may have to fall back upon 
a visit to the Corporation electricity works to fill up a gap in 
the meetings. I need hardly say that the Lighting Commitise 
will be ready to facilitate such a visit, as the chairman has 
always taken а keen interest in the work of our centre, but I 
hope is will not be necessary to take up one of our few regular 
meetings in this way, as, if the members desire, it can be 
arranged instead for some Saturday afternoon, when the gene- 
rating station could be inspected under more faveurable 
conditions. 

In conclusion, gentlemen, I have to thank you for your 
attendance here to-night, and to express the hope that at the 
close of the present session our proceedings will show that we 
have made substantial progress in advancing the interests of 
the profession to which we have the honour to belong and of 
the Institution which officially represents it. 


ST. PANCRAS. 


The late mayor of St. Panoras, Mr. Т. Н. W. Idris, in 
his address to the Council on his retirement from office, 
gave a most interesting review of the work of the past 
year. His retrospective notes as to the early attempts at 
gas lighting in the district are quite historical. Speaking 
on the electricity undertaking he said : 


Before dealing more fully with important matters connected 
with the electricity undertaking, I think we are justified in 
congratulating ourselves on the splendid progress we have 
made. The handsome profit of over £20,000 for the past year, 
after repaying all costs of production and distribution of the 
current, repaying a considerable portion of borrowed capital, 
interest on loans, and all other charges, is a result which other 
authorities would have liked to emulate. Considering that we 
are the pioneers of municipal electricity in London, that we 
have had to gain experience and overcome many difficulties, and 
that our charges for current are amongst the lowest in the 
Metropolis, we may say to-day without egotism that we have 
achieved a remarkable success. During the past year we 
have, perhaps, had rather more than our share of trouble 
in connection with this undertaking. Several owners and 
occupiers of property abutting on our King's-road central 
power station entered an action against the Oouncil alleging 
nuisance, nolse, and annoyance from vibration, etc., from the 
refuse destructor and the electricity works. Unfortunately, 
the late vestry, when they acquired the land for the station, 
had to obtain it by agreement, inasmuch as they had по power 
to promote a Bill at the charge of the rates for compulsory 
purchase giving a statutory right to use the land for generating 
electricity thereon. 


As is generally the case in these circumstances, the local 
authority got the worst of it, and an Injanction was granted 
which would have become permanent unless all vibration had 
been stopped, which was almost an impossibility. The result is 
that we are purchasing the interests of the persons concerned, 
at what are no doubt in many cases exorbitant prices. We had 
practically no option in the matter. Asa result of this action 
you thought it was very necessary that some steps should be 
taken with a view to preventing similar arbitrary and unjust 

roceedings being taken in future, and at least putting electric 
fighting undertakings in no worse position than other under- 
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takers who have statutory obligations imposed on them. A 
conference was, therefore, called of all local authorities and 
companies owning electricity undertakings in the country, with 
the object of petitioning the Board of Trade to promote legisla- 
tion on behalf of electricity undertakers for obtaining oom- 
pulsory powers of purchase of land for their purposes, and for 


the amendment of the Electric Lighting Acts, with a view to 


repealing the nuisance clause and preventing actions being 
brought against the undertakers in all cases where the works are 
carried on without negligence. I was elected бо the chair of the 
conference, which was well attended by representatives from all 
parte of the kingdom, and the subject was very fully discussed, and 
the conference appointed a committee to formulate propositions 
for action. This committee subsequently approached the 
President of the Board of Trade, and asked him to receive a 
deputation in support of the resolutions (one of which referred 
to the Supply of Electricity Bill) passed at the conference. A 
reply was, however, received from the President, suggesting 
that as the Supply of Electricity Bill then before Parliament 
had been referred to a Select Committee of the House of Lords, 
the best course for those interested would be to submit their 
views to that committee. 

I may remark in passing that, with regard to this Bill, you 
had already presented а petition for the elimination of 
Clause 6 (1), inasmuch, as if it had been passed as drafted, it 
would have been possible for a company to enter into competi- 
tion with the Council in the borough. Ав the matter was of 
urgent importance, and the Bill was to be in committee in a 
short time, I took the responsibility of having petitions pre- 
pared, both on behalf of the Council and of the conference, 
praying for an addition to Clause 1 of the Dill, which would 
have the effect of placing electricity undertakers, who had 
acquired their land by agreement, and not under statutory 
power, in a position to successfully defend actions in respect of 
vibration, eto., so long as the works were carried on without 
negligence, and also in regard to the Council'a petition for the 
elimination of Clause 6 (1) and praying that we might appear 
by counsel and witnesses in support of the petitions. My 
action in the matter was approved by you, and the conference 
also signified its approval. The prompt action on our part had 
the effect of obtaining very valuable amendments to the Bill. 
The interview we had with the assistant secretary to the Board 
of Trade resulted in the Board agreeing to amendments which 
the Select Committee agreed to insert, and made the Bill very 
satisfactory to all electricity undertakers. 

Briefly, the Bill as amended will give undertakers power to 
apply to the Board of Trade for a provisional order to acquire 
or use land already in their possession for generating, convert- 
ing, or transferring eleotricity. А clause was also inserted 
providing thet what is known as the nuisance clause should not 

incorporated with a provisional order, so that if works 
Included in an order are carried on without negligence, no 
person would be entitled to claim compensation for nuisance, 
and there would be no power to grant an injunction to close the 
works. Other clauses were included in the Bill which I need 
not specifically refer to, but which would be of benefit to elec- 
tricity undertakers. 

All electricity undertakers sre indebted to Mr. Morse 
(solicitor to the British Traction Company), Mr. Gripper 
(managing director of Edmundson’s Electricity Corporation), 
Alderman W. H. Matthews, Councillor G. Hickling (chairman 
of our Electricity Committee), Councillor J. Bussey (chairman 
of the Eleotric Lighting Committee of the Poplar Borough. 
Council), Mr. R. M. Prescott (town clerk of Fulham), and 
Councillor S. Slatter (of the Barnes Urban District Council), to 
whom the supervision of the opposition of the conference was 
referred, for the zealous attention they devoted to the work, 
which meant attendance at frequent consultations and in the 
committee room of the House of Lords during the time the 
Bill was under consideration ; and our best thanks should be 
tendered to them for the valuable services they have rendered. 
The Bil), as amended by the Select Committee, was passed by 
the House of Lords, but owing to the prorogation of Parliament 
its farther progreas was stopped. I do not think there is much 
doubt that it will be reintroduced into Parliament next seusion, 
probably by the Board of Trade in its amended form, and we 
all hope will then become law. We may, I think, congratulate 
ourselves on the measure of success of our labours in this 
нон which I feel sure will eventually bear a fruitful 
result. 


Before leaving this matter, I desire to express the obligation 
we are under to Mr. Richards (the deputy town clerk), who 
acted as honorary secretary of the conference, to Mr. Baynes 
(our chief electrical engineer), to Mr. Blair (our borough engi- 
neer), and to Mr. Pycraft (the chief clerk of the electricity and 
public lighting department), for the unremitting and pains- 
taking services rendered by them in connection with the oppoai - 
tion of the Council and the conference to the Bill in order to 
obtain the amendments referred to, these services being in 
addition to their regular duties, and necessitati ig working not 
only during the day but long after the office hours. 
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COMPANIES’ MEETINGS AND REPORTS 


CAPE ELECTRIC TRAMWAYS. 


28, 000, making a total appropriation of £56,000, and 
thus leaving a balance of profit of £792 to be carried forward. The 
assenger and revenue returns for the Oape Town system for the 
months under review both show a slight increase over the 
previous year, and the expenditure account a small decrease over the 
same peri An increase of gers and revenue has also been 
experienced in Port Elizsbeth ; but the expenditure account of that 
system has had to bear several very heavy charges during the past 
12 months, due principally to the necessity for constructive repsirs to 
the permanent way, to a serious increase in the coal account, aud to 
other special items, amounting in all to about £6,000. At the com- 
mencement of the year 1904 the Board appointed an independent 
general manager for the Port Elizabeth system —Mr. J. A. Barkley— 
and the direoters are glad to be able to now state that the 
improved condition of this system and the 55 expenditure 
have fully justified them in this measure and in the selection of the 
present manager to the post in question. At Саре Town, during 
the year under review, the impo tant extension of Hanover - sti өөс 
was opened to traffic. At Port Ehzibeth the Board had sanctioned an 
extension on the Walmer-road to the municipal b;undary, which is 
now being proceeded with, and on completion of the same an exten- 
sion on the Cape-road, also in the direction of the municipal boundary, 
will bə taken in hand. These two extensions are amply justified by 
the increase in the number of suburban resideaces in these distriots. 
Аз regarde the power-house at Port Elizabeth, the additional unit 
referred to in last year's report has since been completed, and is work- 
jog in а satisfactory manner. The Oamps Bay tramlice, leased from 
the Cipe Town Consolidated Tramways and Laod Company, Limited, 
by this Company, has not hitherto proved the success that was antivi- 
pated, owing to industrial depression. The loss on the year's working, 
куы 900 rent paid to the Oonsolida ted Oompany, amounts to 
ab- ut £9,000. ( 


ROSARIO ELECTRIC. 
The ordi.s:y general meeting of the Rosirio Electric Company, 


Limited, was held on Monday at River Place House, Mr. W. Т. Western 


presicing. 

The Chairman said that at the time of the last annual meetiag the 
Company was: transferring from its old system to a new system. The 
Oompany had now done what it had contemplated, and the results had 
been satisfactory. The new engines and cables had been taken over 
in August, 1903, so that the Company had up to the date to which 
the balance-sheet was made up had 10 months’ use of them. Upto 
last Christmas the staff in Argentina had been practically occupied ia 
transferring the Oompany’s customers from the old system of cables to 
the new one, so that naturally the Company did not get mach benefit 
from the new machinery during that period. After Christmas, howe v. r, 
business went ahead. After deducting the running expenses iu 
Argentina, the profit for the first six months of 1905 amounted to 
£2,700, and for the six months to Dec. 31, 1903, they had risen to 
£2,800, while for the six months to June 30, 1904, they had advanced 
to 55,100. For the first two months of the Company's current financial 
year the figure was over £2,400. The number of customers had risen 
from 800 in December, 1903, to 936 in September last. Besides taki g 
on new consumers for lighting, the Company had made a beginning in 
the power business. 

The report was adopted. 

A resolution was passed to increase the capital of the Company to 
£160,000 by the creation of 8,000 further 6 per cent. cumulative pre- 
ference shares of £5 each, ranking pari passu with the existing prefer- 


enoe 
In future dividends will be paid half-yearly. 
The resolution was carried. 
А separate meeting of preferenoe shareholders was subsequently 
held, and the creation of the new preference shares was agreed to. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
|. TELEGRAPH. 


For the half-year ended June 30 the directors report that the gross 
eke have amounted to £300,057, against £265,099 for the corre- 
sponding half-year of 1903. The working expenses, including £25,712 
for maintenance of cables, absorb £141,707, against £138,516 for the 

nding period of 1903, leaving a balance of £158,350, the net 
profit being 143,578. After adding £41,890 brought forward from the 
previous half-year, there is an available balance of £185,269. Two 
quarterly interim dividends of 14 per cent. each, amounting to £75,000, 
have been paid for the half-year, leaving а balance of £110,269 to be 
carried forward. During the half-year a further partial renewal of the 
Hong Kong-Foochow cable has been effected, and the cost, amounting to 
£26,216, charged against the general reserve fund. The s.s. '' Restoier" 
has been sold to replace the Oommercial Pacific Cable Company's 
8.8. ‘*Sootia,” and a small steamer (s.s. ''Magnet") has been purchased 
for effecting repairs ro the many cables which the Company possesses 
in shallow waters of less than 400 fathoms, The subsidy arrangement 


‘watch timed the defendants’ cars over a distance of 220 yards. 


in connection with the Tonquin cable expired in February last, and a 
new egreement has since been arranged, subject to parliamentary 
approval, by which the French Government will acquire the ownership 
of the cable, 


WESTERN TELEGRAPH. 


The sixty-sedond ordinary general meeting of this Company was held 
at River Plate House, Sir John Wolfe Barry, K. O. B., presiding. 

In moving the adoption of the report and accounts (particulars of 
which appeared in our issue of the 28th ult.), the Chairman stated 
that since the conclusion of the period under review the general aspect 
of trade, which had been reflected in their receipts, was, on the whole, 
promising. 

In reply to questions, the Chairman said that he thought wireless 
telegraphy would be a kind of '' handmaid to the cable system. 

The report was adopted. 


LEGAL INTELLIGENCE. 


CHEPSTÓW GAS COMPANY v. CHEPSTOW ELECTRIC 
LIGHT AND POWER COMPANY. 


An appeal by the defendant company came before the King's Bench 
Division last week. 

The local magistrates had convicted the electrical company for laying 
their mains in undue proximity to those of the gas company, and con- 
trary to the provisions of the statu'e, It was proved that the eleo- 
trical company did not give the gas compipy notice, as provided by 
Section 18 of the Electric Lighting Clauses Act, 1899, before commenc- 
ing to sink trenches, but prior to the arbitration which preceded the 
proceedings before tbe magistrates, the gas company had given notice 
that they did not claim penalties under that section, The arbitrator 
ate the amount of the damages to te paid to the gas compary, 
but did not order the removal of the defendants’ wires, this beiug 
outside his province, The Act provided for a penalty during eve y 
day of default after conviotion, and the magistrates шр a fine of 
£1 and coste, and a daily penalty of £1 during default. The defen- 
dants appealed against this to the High Oourt, contending that the 
summons issued against them only alleg d an cffenoe under the 
statute, and did not comprise daily penalties. Further, they cor- 
tended that а conviction for а penalty and for fature offenoes was bad 
upon the face of it. 

Mr. Shiress Will, . C., on behalf of the defendants, argued that 
before а daily penalty could be imposed there must already be a con- 
viotion. He contended, further, that the offence was not a continuing 
one, as the damage sustained by the gas company was purged by 
payment of compensation as directed by the arbitrator. In addition, 
be contended that the time-limit of :ir months invalidated the 
prosecution. 

Mr. Macmorran, K.C., for the gas company, argued that the Act 
contemplated penalties in addition to the compensation if the offence 
was not discontinued. The arbitrator had awarded a small sum for 
compensation, evidently on the assumption that the grievance would 
te remedied. He contended that the offence was of necessity а 
continuing one. | 7 

The Lord Chief Justice stated the Act clearly provided for 
penalties in addition to compensation. In regard to the contention 
that the connection was bad use it imposed a daily penalty beyond 
the fine of £1, counsel for the plaintiff had admitted ‘that penalties 
for fature offences could not be added, especially as it was provided by 
the Act that the penalty for default did not operate until after oonvio- 
tion. Respecting the time-limit, he could not adopt the defendants’ 
view that this should be reckoned from the date of the notice served 
by the gas company. The dispnte was in progress for some months 
after this, and upon the conclusion of the arbitration the ges 
company had served a second notice. 

Kennedy and Bruce, J.J., concurring, the appeal was dismissed, 
with costs, 


SPEED OF TRAMCARS. 


William Drawbridge and Arthur Miller, tramcar drivers in the 
service of the London Oounty Oouncil, were summoned by the police 
for driving their cars along Clapham-road "ол excessive rate of speed. 
It was stated that a member of the police by the aid of a үс 

ө 
Hime occupied was 38 seconds, representing between 11 and 12 miles 

our. E 
ў T а arose owing to the absence of the police officer on a 
oliday. › | 

Under these circumstances the summonses were withdrawn. 


ELECTRIC LIGHT ACCOUNT. 


The adjourned summons t William Hunter for non-payment 
of his account of £3. 1s. 11d. for the supply of electric energy by the 
Aston Corporation was again before the local magistrates on the 4th 
inst. А report of the case appeared in our last issue, the matter 
paing shen adjourned for the production of the meter which caused 
the dispute. 

The Town Clerk (Mr. Joseph Ansell), representing the Corporation, 
explained that the diffionlty had arisen from the fact that the figures 
registered by the meter ought to have been multiplied by four, the 
reason for w was described in our last issue, It was a regrettable 
fact that the department did not supply to the consumers that infor: 


mation. To meet that difficulty the department undertook to reduce 
the charges b 25 per cent. up to April 25. Mr. Ansell urged that 
defendant had not been charged for any electrical energy beyond that 
which he had consumed. | 

Defendant. in reply to the magistrates, said that he was told that 
he had coneumed 32 units, and it was for this he understood he would 
have to Age He did not accept the statement that it shoald be 
maltiplied by four, but had no evidence to offer’ against that 
interpretation. 


Mr. C. Wallis (one of the magistrates) said that the defendant had 
a right to know from day to day what he was consuming. 

After & consultation, the magistrates made an order upon defendant 
to pay £1. 16s. 6d. 


PERSONAL. 


The Wigan Oounty Borough Council have increased the salary of 
Mr. Slevin, electrical and tramways engineer, from £300 to £450 per 


annum. 

The Pontypridd Council have appointed Mr. Teasdel, Oardiff, resi- 
dent manager of the electric lighting and tramways undertaking at a 
salary of pet annum. 


—————ÓÓÓ— 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Melbourne. —The Federal Postmaster-General requires tenders for 
6,000 yards of telegraph cable. Tenders by Nov. 15. 

Porto Alegro (Brazil) —The term for receiving tenders for an elec- 
tricity station, already announced, has been prolonged to Nov. 30. 

Banza (Spain). —The Municipality requires tenders for the electric 
lighting for five years. Particulars fcom the Alcalde, Banza (Jaen). 

Guirgia (Ronmania) —Tenders are required for the electric 
lighting of the town. Particulars from the town's secretary. Tenders 
by Jan. 28, 1905. 

Hammersmith.—The Oouucil invites tenders for the supply of 
(1) extra high-tension feeder mains and (2) draw boxes, frames, covers, 
eto. Tenders by Nov. 16. See advertisement. 

Manchester.—The Tramways Committee invite tenders for the 
supply, delivery, and erection of one 15-ton and two 5-ton electric 
overhead travelling cranes. Tenders by Nov. 22. See advertisement. 

Erith.—Tenders are invited for material and work in connection 
with the installation of electric light at the Education Committee's 
offices at Picardy, Belvedere. Tenders by Nov. 11. See advertisement, 

Caen (France).—The Prefect requires tenders for concession of а 
tramwey from Ryes to Caen via Ureully for goods and passeugers. 
ез from the Prefect of Oalvedos, Caen. Tenders by Feb. 1, 
1905. 


Liege. —Tenders are required for the construction and working (oon - 
cession) of three electric tramways. A deposit of £400 is required. 
ie lk from the Provincial Government, Liège. 
Nov. 14. 


Hammersmith.—The Guardians invite tenders for a complete 
wiring installation for the electric lighting of their new workhouse and 
infirmary at Wormwood Scrubbs. Tenders to the Olerk to the 
Guardians by Nov. 15. | 

La Pas (Bolivia) —The Municipality uire tenders for the 
electrio lighting of the town for 12 years. There is an old central 
station and water power of 150 h.p. to 200 h.p., which is sufficient for 
the number of lambe required. Tenders by Jan. 15, 1905. 

Johanmesburg.—The Municipal Council invite tenders for two 
35-ton electric overhead travelling cranes and transformer pillars and 
switehgesr. Tenders must be addreesed to Messrs. ey and 
De таго, 82, Victoria-street, Westminster, S. W., and received by 
them not later than Dec. 27. 


Rotherham.—The Corporation invite tenders for wiring the new 
isolation hospital buildings in Badsley Moor-lane, Specification and 
forms of tender at the office of the Borough Electrical Engineer, Raw- 
marsh-road. Tenders to be sent to Mr. W. J. Board, town clerk, Town 
Hall, Rotherham, by Nov. 21. 

Ballinasloe (Ireland).—The Committee of the District Lunatic 
Asylum invite tenders for wiriog the temporary buildings for 55 incan- 
des»ent lamps of 16 c. p. each, at a pressure of 200 volts, and the neces- 
sary overhead cables to connect same with engine-house, and all else 
necessary, Tenders by Nov. 14. 

Glasgow.—The Governors of the Glasgow and West ef Scotland 
Technical College invite tenders for а complete wiring installation 
and switch for the olectric lighting of their new buildings. 
Specification may be obtained from Mr. Н. F. Stockdale, secretary and 

tor, 38, Bath-street, Glasgow, to whom tenders must be delivered 
by Nov. 26. 

Brussels. —Tenders are invited for the construction of an electric 
generating station and other works in connection with the establish- 
ment of a station at Brussels, The estimated cost of the work is 
about £4,567. A deposit of about £280 is required to qualify any 
tender. Specifications (price 1s. 10d.) and farther particulars may be 
obtained from M. De Kudder, Administrateur des Voies et Travaux, 
11, Rue de Louvsin, Brussels, 

Burslem (Sta) —Tenders are invited for the supply and erection 
of the following electric lighting plant at the workhouse, Chell, for the 
Guardians of Wolstanton and Burslem Union : (Section A) water-tube 
boilere, with fittings ; (B) feed-water heater, feed pumpe, piping, etc.; 


Tenders by' 


(О) two 25-kw. steam dynamos and booster; (D) switchboard ; (E) 
cables and wiring; (F): accumulators; (G) arc lamps. Tenders to 
Mr. J. A. Lowndes, clerk, by 12 noon on Nov. 15. 

Shanghai. —The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines. A 
pe forma contract is open to inspection by tenderers, and copies will 

supplied to applicants by the Council's agents, Messrs. John Pook 
and Oo., 63, enhall.street, London, E. O. Tenders by March 31. 

Dundee, —The Town Oouncil invite tenders for the relaying of the 
present copper strip feeder main throughout the town with insulated 
cables. Specifications may be had on application to Mr. H. Richardson, 
A. M. I. E. E., city electrical and tramways engineer, Dudhop»-crescent- 
road, Dundee, on payment of 40s., which will be returned only on 
reaeipt of a bona fide tender, Tenders to Mr. W. Н. Blyth Martin, 
igi to ne Oouncil, City Ohambers, Dundee, not later than firet post 
on Nov. 12, 

Sydney. Tenders will be received at the office of the Acting Deputy 
Postmaster- General, Sydney, New South Wales, up to 2.50 p.m. on 
Dec. 28, for the supply and delivery at the Departmental Stores, 
Sydney, of telegraph, ра; and electric light material. Specifi- 
cations and general conditions may be seen and tender forms obtained 
at the General Post Offices, Sydney, Melbourne, Brisbane, Adelaide, 
Hobart, and Perth. Samples may also be seen at Sydney, Melbourne, 
Brisbane, and Adelaide. 

Manchester.—The Electricity Committee invite tenders for the 
whole of the work required in connection with the wiring for arc and 
incandescent lighting of Stuart-street generating station. Specifica- 
tions may be obtained on application to Mr, F. E. Hughes, secretary, 
Electricity Department, Town Hall, Manchester, on payment of a fee 
of £2. 2s., which amount will be refunded on receipt of a bona fide 
tender, Tenders to be addressed to the Ohairmau of the Electricity 
Committee, and delivered at the Town Hall, Manchester, by 10 a.m. 
on Nov. 11. 

Belfast. —The Town Council invite tenders for the following tram- 
way works, equivalent to about 70 miles of single track : (1) permanent 
way, road-bed, paving, and bonding; (8) overhead elec equip- 
ment; (3) underground feeders, telephone and test wires, spare 
conduits, eto. ; (d) steam dynamoe, switchboard, also three-phase plant, 
condensing plant, overhead traveller, station lighting, etc. ; (5) boilers, 
superheaters, mechanical stokers, economisers, coal and ach conrad 
plant, steam exhaust and feed pipes, pumpe, etc.; (6) double-deck 
electric tramcars. Tenders must reach the Town Olerk’s Office by 
18th inst., at noon. 

Brisbane.—Tenders are invited by the Depu 
for the supply and delivery at the Telegragh Office Yard, Thureday 
Island, of 100 tubular wrought-iron telegraph poles to Specification 
No. 11 and Schedule No. 51, and also for the supply and delivery at 
the cable tanks, Thureday Island, of three nauts of submarine cable 
to Commonwealth Specification No. 8 (Queensland, No. 22) and 
Schedule No. 50. Tenders by Dec. 12. ey must state the time 
required for delivery ; this time will be counted from the date of the 
notification of the acceptance of the tender. Specifications and forms 
of tender can be obtained at the General Post Offices, Sydney, Mel- 
bourne, Brisbane, and Adelaide, Neither the lowest nor any tender 
will necessarily be accepted. Tenderers are required to note that 
Oustoms’ duties must be included in all charges, as per clause 2 of the 
general conditions, All tenders sent by post must be registered. 


. RESULTS OF TENDERS. 


Limerick.—The Electric Lighting Committee have accepted the 
tender of Harrison Lee and Bons for the erection of в tank at the power 
house at £220. 

Dudley.—The Electric Lighting Committee have accepted the 
tender of E, Seckerson, Stourbridge-road, Dudley, for extension of 
offices and erection of workshops. 

Ipswich. —The Corporation have accepted the tender of Ohamberlain 
and Hookham, Limited, Solar Works, New Bartholomew-street, 
Birmingham, for the supply of continuous-current meters. 

Salford.—The Electricity Committee have accepted the offer of the 
Salford Oil-Refining Oompany to supply 25 barrels of crank-chamber 
oil, similar to that previously supplied, at 1s. 2d. per gallon. 

Northwood (Uxbridge) — The Hart Accumulator Oompany, 
Limited, have been awarded the contract for the supply of storage 
battery, consisting of 278 of their standard central-station type cells. 

Abergaveny.—The following tenders have been accepted for light- 
ing the asylum: i^m and battery rooms, J. G. Thomas and Sons, 
Abergavenny, £1,140 ; lighting plant, etc., Woods, Slacke, and Oo., 
£2,364 ; wiring and fitting, Scott and Mountain, £2,640, 


BUSINESS NOTES. 


TRACTION. 


Royton.—The Board of Trade have approved the tramway, which 
has been opened to the public. 

Stockton.—The Oorporation are in communication with the tram- 
way company in reference to '' those noisy trame." 

Welverhampton.—Three petitions have been presented for the 
reopening of the abandoned route from Ooleman-street to Newbridge. 

Stoekport.—The Local Government Board have formally sano- 
tioned ae purchase of the Hazel Grove tramway undertaking by the 


Postmaster-General 
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West Hartlepool.—Thke Оогрогайов have decided to take proosed- 
ee tramway aay a respect to the latter t failure 
to keep the track in good condition. 

Dudley.—The Tramway and Eleetrio ting Committee recom- 
mend that the applioation to the Board ot Kade fos the appointment 
of a oe i connection with the diepute with the company be 

with, 

Halifax.—The Corporation have decided to doable the tramlines 
from the кор near Bt. Jude's Ohurch to the junetion of the main road 
on the nerth side of Savile-park and Skircoat Moor-road at an 
estimated cost of £2,041. 

Blackburn.—The six months ending Sept. 50 are estimated to show. 
& net profit, оше with e loss of £680. 16e. 9d. for the correspond. 
ing period of . The traffic thie year has received a tremendous 
impetue from the fine weather. 

. Kilmarnook.—Arrangements have been made to start the tram 
service on the 10th prox., when Lord Howard de Walden will perform 
the inaugural ceremony. The consulting engireers were Messrs. 
Kennedy and Jenkin, and the work has been carried out most 


expeditiously. 
London County Couneil—The Act obtained by the Oouncil in 
1896 anthorising the construction of tramways over the new Vauxhall 


Bridge does not sanction the use of electric traction. The Highways 
Committee recommend that powers be applied for in the next session 
of Parliament. 
Trafford Park Estates, Limited.—The annual report shows a net 
fit on estate railways and tramways amounting to £949. The 
Manchester and Salford Oorporations have entered into an agreement 


to run their electric cars over the company’s tramways for а period of 


about 20 years, paying the company the profits earned thereon. 

Erith.—The work of laying the tramways is in full 
Operations have been commenced at Northumberland Heath and 
Abbey Wood, and in a short time a start will be made at Northend. 
From these thres points the workmen will make for the railway bridge 
near the Wheatley Hotel, which has been marked out as a centre. 


Penge.—The Urban District Council have adopted the following 
resolution: That the Tramway Committee at the ordinary November 
meeting of the Council, or earlier if expedient, юрен а report оп 
the position of the Penge arrangements with British Eleotric 


Traction Compeny in order that a ps gp be made between the 


Beckenham tramway scheme and that of Penge.” 
_ ‘Cardiff-Penarth.— A meeting of the Penarth District Council was 
held on Monday, when a resolution was moved that the consent of the 


Council be given to the Penarth syndicate to lay a line between Cardiff 


and Penarth, subject to their agreeing to the conditions laid down by 
the Council. The matter had previously been before the Council, who 
refused consent. It was decided to consider the matter again at the 
next monthly meeting. i ' 

South Shields.—The Rural District Ооппой have appointed a com- 
mittee to consider the question of obtaining powers for constructing an 
electric tramway from the terminus of the Sunderland borough tram- 
ways in Sea-lane, Roker, to the terminus of the proposed Corporation 
tramways in Sunderland-road, South Shields, and to enter into oom- 
munication with the Sunderland and South Shields Oorporation on the 
subject. The two towns are seven miles apart. 

Reading.—The returns for the four weeks ending Oct. 20 show that 
the cars ran 65,668 miles, and carried 501,255 passengers. The total 
reoeipts were 422,505. бе. 11d. The tramways manager has received 
from the Board of Trade a copy of the revised regulations with regard 


to the use of electrical power оп tramway lines for preventing fasion of 


or injurious electrolytic action on gas and water pipes, etc., and for 
minimising injurious interference with the apparatus of other under- 


ge. 

Mitcham Light Railway.—4A lar 
а resolution the other day regretting the action of the Board of e 
in granting the British Electric Traction Company a 12 months 
extension of time for constructing the light railway, and calling upon 
the Parish Council and the Rural District Council to convene a con- 
ference of local authorities with a view to arranging public ownersbip 
and control of the light railway, in order that there might not be any 
further delay in the construction of the lines. 

Lendon Tabe Schemes.—The President of the Board of Trade 
states that new ‘‘tube” schemes or large railway extensions for the 
Metropolis must still be considered as subject to the warning given in 
the House of Lords that no enterprises of the kind can be considered 
by Parliament until the London Traffic Commission has issued its 
report. The President intimates, however, that exception might be 
made in urgent cases, and it is, of course, open to promoters to make 
application to Parliament in the usual way. 

Pontypridd.—The Local Government Board have sanctioned the 
borrowing of £6,000 for a period not exceeding 30 years for the 
purchase of the tramway undertaking from the British Electric Trao- 
tion Company. The clerk has been instructed to communicate with 
the company with a view to completing the purchase before the end 
of this month, and to ask for immediate possession, Eighty-six 
applications have been received for the appointment of resident engi- 
neer. The salary determined upon is 2500 per annom. The Elec- 
tricity Committee have selected certain candidates to appear before 
the Oouncil. | 

Eochdale.—The Tramways Committee considered on Monday the 
farther proposals submitted by Heywood, who desire either that the 
working expenses should be fixed at 44d. per car mile for three years, 
or that Heywood should work their own cars, and be allowed to run 
into Roch This was not agreeable to the committee, who object 
to any cars but their own running on their lines, and they also con- 
sider that 5d. per oar mile for working expenses should be satisfactory, 
qeeing that they have, in conjunction with Bury, offered to havea 


meeting of inhabitants 


revision at the end of a year’s time, should such be found necessary. 
Both Rochdale and Bury are sgreeable to an entirely independent 
going through the Henri: oost for 12 months, and to be bound 
y the amount he should decide for the following five years. 

Mewport.—Oolonel Druitt having inspected the Stow-hill route 
on behalf of the Board of Trade, the line was opened to the public on 
Saturday, а 10 minutes’ service being provided. In the afternoon one 
of the oars got beyond the control of the motorman, and dashed down 
the hill at a t speed. There was a clear course, and, as the car 
kept the rails, the damage was trifling, being restricted to a slight 
bending of the trolley pole. Tere was a drizzling rain, and the 
motorman's supply of sand appears to have given out, with the result 
that the wheels were unable to effectively grip the slippery rails, thus 
diminishing the action of the brakes. Later in the afternoon a trolley 
wire fell at the Westgate centre, temporarily dislocating the service. 
Mr. Du Verge, the borough deputy electrical engineer, proceeded with 

the repeir of the d wire, after which traffio was resumed. 


Heywood.— At а meeting of the Tramways Committee on Monday 
it was decided to buy 10 ш oe and cars so as to provide a 
service of trams within the borough. At & previous meeting it wes 
decided to promote а Bill in Parliament during the coming session to 
deal with various matters in connection with the town. It is d 
to acquire powers to run trams along Middleton-road to the 
boundary, and to the borough boundary at Bamford, so that the com- 
mittee will have the power, if it should be thought advisable in the 
future, to extend the tramway system in the directions named. 
Another suggestion is to include power to run into Bury and 
Rochdale. It was then stated that, Piling an agreement with Bary 
and Rochdale, Heywood would be prepared to ran their own cars 
into the adjoining towns, and give them power to run into Heywood. 


Leeds. — Ав a means of finding work for the unemployed, a sugges- 
tion has been made locally that the scheme for making a tramway along 
Olarendon- road should be resuscitated. The Belle Vue-road scheme, 
which was substituted for this, leaves the whole of the Little Wood- 
house district unprovided with tramway accommodation, and to the 
lack of this convenience the proposer attributes in a large measure the 
number of empty houses in the neighbourhood. The original scheme 
would probably need remodelliog, and it is proposed that an extension 
should be made to the Ridge by way of Reservoir-street, Raglen-road, 
and h-lane, thus supplying direct communication between the 
centre of the city aud a large and growing pepulation on the Ridge, 
besides giving immediate access to one of our most beautiful public 
pleasure grounds. Such a route would seem to promise a good return. 


ө a чыи of the overhead system, and endorsed the ооп. 

e St. Pancras Oouncil in favour of the conduit principle, 
He reiterated the view of the Borough Oouncil that the obstacles in 
the way of the complete adoption of the conduit system through the 
borough were not insuperable. He also expressed the hope that all 
differences of opinion between the Oouuty Council and the Borough 
Council would be speedily settled, so that the кше might be provided 
with an 5 tramway system at the earliest date. We fear that 
this ho not likely to be realised in view of the action the Oounty 
Council are taking in the matter. 

Bournemeuth.— For the six months ending Sept. 50 the tramways 
show a total of £7,385 as the excess of income over expenditure, 
Daring this period the паш carried the population 95 times over. 
The future success of the undertaking will, of course, depend in a 
largo measure upon the result of the recent arbitration proceedings 
with the Poolo Tramways Company. The details of the six months’ 
working show that the receipts aggregated £232,384, the working 
expenses £16,276, and capital charges £8,722. The passengers 
numbered 5,775,895. The revenue per car mile works out at 13d., 
the 2 expenses show 6:551. (generating expenses Eri ri 
1:37d. of this), and the net profit gives 2:974. per car mile. It has 
been decided to acquire certain property in Southoote-road, and 
application is to be made to the Board of Trade for sanction to the 
borrowing of the purchase-money. 

Wednesbury.—A local journal states that, although а certai 
amount of is being observed with to the tramway 

ition, there are indications that the difficulties which have resulted 

so much inconvenience to the travelling public, and have caused а 
complete stoppage of the service between Wednesbury and Derlaston 
for some months past, are on a fair way to being satisfactorily settled, 
if they have not even already been overcome, The attitude of the 
tramway company is said to point to a speedy restoration of the 
traffic between these two centres, as well as the opening up of traffic 
once more on the Dudley branch. A later announcement in the same 
paper indicates that a scheme for the electrification of the whole 
system will be undertaken forthwith, the directors having decided fo 

t the contracts in hand. It is understood that the section from the 

hite Horse, Wednesbury, to the Bull Stake, Darlaston, will be 
electrified first. 

Aberdeen.—A rather curious position has arisen in regard to the 
work of effecting a junction between the Corporation lines in Bridge- 
street and Union-street. The Corporation obtained the sanction of 
Board of Trade, but the Great North of Scotland Railway Oompany 
obtained an interim injunction from the Court of Seesion interdicting 
the scheme, on the ground of the proximity of the tramway lines to 
the Palace Hotel, of which the railway company are the proprietors, 
What objection the company had to the Corporation carrying the 
tramway lines to the ошен! hotel does not appear, but the 
Corporation appear to have clinched the matter by making the junotion 
before the interdict arrived. For this ea тәм ey utilised the slack 

0 


period between Saturday night and y morning. The railway 
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company appear to be rather disconcerted by this promptitude, and 
criticise the ‘‘ unseemly haste” of the Oorporation. The matter will 
come before the Court of Session at Edinburgh in a few days for 
settlement. 

Audenshaw.—At the meeting of the District Council, the Olerk 
reported with regard to the Audensbaw-road tramways, that it was 
neceseary to apply to the Board of Trade for a farther extension of 
time. He had prepared the requisite memorial, and all the notices 
for insertion of advertieements 1n the local newspapers. Since the 
tramways order was first granted in August, 1899, the time limit had 
been extended from time to time. The last extension granted would 
expire on Dec. 9, 1904. The Council had not commenced the con- 
struction of the tramways owing to the fact that the Great Central 
Railway Company proposed to reconstruct two bridges on their main 
line, and the work, in fact, was already commenced. The tramway 
would have to cross the mein line by these bridges, and, in the opinion 
of the Oounoil, it would not be expedient to commence the construc- 
tiou of the lines uatil such bridges had been reconstructed. Under 
these circumstances the Council asked for a further extension of time 
for a period of 12 months from Dec. 9, 1904. The Oouncil resolved to 
sea] the memorial. 


Long-Lived Railway Motor.—Mr. James Anderson, manager of 
the Sandwich, Windsor, and Amherstbury Railway, Windsor, Ontario, 
some little time back reported a most remarkable life record of a 
Westinghouse 12-A railway motor under his charge. It has been in 
constant operation for a period of eight years, covering during that time а 
distanoe of approximately 450,000 miles, and beyond the rep'acement 
of brushes, remetalling of bearings, aud turning-up of the commutator, 
has not cost a penny for repairs. The armature and field coils are 
intact, and the only signs of wear are on the commutator, which has 
been reduced jio. by trueing up. The wearing depth of the segments 
is ŝin., so that if the winding holds out, as there is every reason to 
expect it will, the motor should last anotber eight years and double 
its already remarkable mileage. We understand there are several 
other motors of the same typo working on this line that hold very 
nearly the same record, and have been equally free from serious repairs. 
They are all operated iu single equipment and under 18ft. cars, and as 
the load is practically level and without sharp curves, the conditions 
are somewhat favourable. 

Yarmouth.—The Oorporation have received a letter from the Board 
of Trade conveying approval of the service of a notice on the Yarmouth 
and Gorleston Tramways Oompany, Limited, requiring them to sell 
their undertaking. The Tramways Committee recommend that sppli- 
cation be made to the Board of Trade for sauction to the form of con- 
struction of the tramways now worked by the Yarmouth and Gorleston 
Tramways Company, Limited, and the proposed additions, аз autho- 
rised by the Great Yarmouth сирен Act, 1904. The borough 
surveyor submitted specifications for tramway rails, fishplates, sole- 
plates, tiebars, and bolts necessary for the proposed reconstruction of 
the tramways, and the committee recommend that these be approved. 
The following are the раа of the receipts and passengers carried 
on the Oorporation lines from the Sept. 30 to Oot. 27: 102,239 
passengers were carried at ld. fare, 479 at 2d. fare (these fares being 

continued after Ost. 6), 3,584 workpeople, and 697 scholars, The 
receipts amounted to £442, 3s. 5d. There is an increase on the sggre- 
gate return from Aoril 1 to Oct. 27 of £549. 19s. 10d. compared with 
the previous year. The new Q 1een'a-road line is showing а good return. 

Brighton.—We have received the following particulars relating to 
the Corporation electric tramways for the year ending March 31 last 
from the tramways engineer, Mr. Т. В. Holliday: single line, 1 mile 
65:08 ohs ins; double line, 8 miles 11:04 chains; total as single line, 
18 miles 7*6 chains; maximum gradient, 1 in 10; sharp»st curve, 40ft. 
radius: gauge, 3ft. бір. ; type of rail, бір. girder; weight of rail, 
101lb. per yard; rail laid on transverse steel sleepers and біа. 
concrete ; three boilers, Babcock and Wilcox, pressure 150lb.; 
three engines, Willans and Robinson, total horse-power 900 ; three 
dynamos, Bruce Peebles, total kilowatts 675 ; storage battery, 323 kw. ; 
50 double-deck, single-truck, 50-passenger cars; motors and coa- 
trollers—50 Westinghouse, 10 Witting, Eborall, and Oo., 10 Dick, 
Kerr, and Oo. ; contractors for permanent way, Macartney, McElroy, 
and Co., last extensions by Oorporation’s own staff; cables 
laid in Sykes’s stoneware ducts; current return by rail; pas. 
sengers carried, 10,999 046 ; car miles, 1,151,477; total receipts, 
£46,246. ёз. 104. ; total working expenses, £40,247. 42. 2d.; grors 
profits, £6 016. 198. 8d. ; sinking fund and interest. £10,687. Те. 5d.; 
deficit, £4,778. 16s. 4d ; income per car mile, 9:6421. ; expendi. 
ture, 8°412d.; average fare per passenger, Id.; cost of power per unit, 
144.; consumption of units per car mile, 1:54. The adverse balance is 
attributable to the low fares charged—viz., 24 miles for 1d, It has to 
be remembered also that 54 per cent. of tne Brighton system is on а 
gradient averaging 1 in 17. The Corporation, we notice, have issued 
a complete disgram of the va:ious routes, with full particulars of the 
services, 

Llanelly.—At a meeting of the Urban District Council on Monday 
the report of the deputation that visited Oardiff on the electric light 
and traction question was given. This deputation met the engineer 
of the South Wales Power Company, . Graham Harris, the 
manager of the Power оро the mansging director and solicitor 

of the British Insulated and Helsby Oables, Limited, and the secretary 
and managing director of the Llanelly Tramways Company. The 
interview was understood to be without prejudice, Mr. Harris 
informed the deputation that he was prepared to enter into an agree- 
ment with the Urban Council relative to taking over the liabilities and 
responsibilities of the Iasulated and Helsby Oables, Limited, as to 
electric light and traction for Llanelly, but ia a modified form. 
Farther, the South Wales Power Oompany propose to apply to Parlia- 


ment in the ensuing session for an exteneion of the powers of 
the Carmarthenshire Power Company to Llanely in the event of 
Llanelly being willing chat the parliamentary notice should contaia 


such a proposal, He asked that a formal assurance should be given 
him that the Oouncil were prepared, subject to a suitable agreement 
being entered into, to approve of the extension of the powers of the 
Carmarthenshire Oompany in the way referred to. A friendly dis- 
cussion took place, and the deputation recommended that the clerk 
should be authorised to write to Mr. Graham Harris intimating 
that the Council will offer no objection to the inclusion of Llanelly 
within the area of supply of the Oarmarthenshire Power Oompany, 
rovided a suitable arrangement be come to between the 
The chairman moved the adoption of the report, and another coun- 
cillor, in seconding, referred to the pleasant nature of the interview. 
The proposition was adopted unanimously. 

Paisley.—A meeting of the Tramways Committee was attended by 
Mr. Johnstone Smith, chairman of the Paisley Tramways Company, 
Limited. The роо having stated tho various matters as to which 
the committee desired to meet with che representatives of the company, 


these being the question of children’s fares, repair of George-street 


between Oastle-strest and Maxwellton-street, and completion of the 
undertaking so far as regards the extension to Greenock-road and 
Meikleriggs, Mr. Johnstone Smith stated, in to children’s fares, 
his company were willing to substantially agree to the proposals of the 
Corporation. With reference to the repair of George-street, Mr. Smith 
stated that the company do not propose at present to proceed with the 
extensions to Meikleriggs and Greenock-road, but should the Oorpora- 
tion repsir the portion of George-street referred to, he thought that the 
company would contribute a reasonable sum under this head if the 
construction of lines along that thoroughfare was decided upon. He 
also stated that, while there might be disappointment as to the com- 
pany not proceeding at once with the extensions, it should be known 


that they have exceeded the original estimate as regards expenditure 


by having formed double lines where single lines only were contem- 
plated. Furthermore, other extensions are in contemplation by the 
company. With regard to the congestion at certain parts of the route, 
Mr. Smith stated that if there is any proposal to remedy this by 
buying up and demolishing property in the neighbourhood, when this 
comes to be eeriously contemplated and details are submitted, the 
company will be propsred to give every reasonable consideration to the 
matter. The official iospection of the Renfrew and Abbotsinch sections 


of the systems belonging to the Paisley and Dintriot Electric Tram- 


ways Oompsny was made on Wednesday by Colonel von Donop on 
behalf of the Board of Trade. The inspection of these sections marke 
the completion of the extensive system of electric tramways inaugu- 
rated by Mr. W. M. Murphy on Nov. 2, 1905. The aystem connects 
Johnstone and Renfrew with Paisley, and from the Paisley Orose there 
are branches extending southwards to Charleston and Potterhill, and 
northwards to Abbotsinch on the Inchinnan road. Cars have been 
тош over the whole system, with the exception of the Abbotsinch 
route, for some time. The inspection party included representatives 
of the Corporations of Paisley, Johnstone, and Renfrew. After саге: 
fally inspecting the equipment, Colonel von Donop expreesed his 
approval, Subsequently the company entertained a large party, 
including several members of the Corporations, to lunch. 


Wakefield. —The Wakefield and District Light Railway Oompany 
begun to run cars early in August, but no formal opening took place 
at the time, owing to the incompleteness of the system and other 
causes. This ceremony, however, was carried out on the 3rd inst., 
when members of all the councils over whose roads the lines pass were 
invited by the directors of the company to a general inspection of the 
system. The guests, some two or three hundred in number, assembled 
in the Market-place, Wakefield, where special cars were in readiness 
to convey them to Thwaite Gate, the terminus which connects with 
the Leeds Oorporation tramways, The afternoon was somewhat ohill 
and cloudy, but in spite of this the trip proved very erjoyable. Oa 
the retura journey a halt was made at the Rothweli Haigh sub. 
station, which augments the power generate 1 at the central station at 
Ball Isle, Wakefield. Oa arriving at tbe latter depdt, the party 
proceeded to inspect the car-sheds, the power-house, aud the sub- 
sidiary arrangements for working the system. After light refresh ments 
had been served, Mr. H. S. Leon (ohaicman of the board of directors), 
in welooming the gu«sts on behalf of the board, explained that the 
company had decided to take advantage of the visit t» Wakefield of 
the Association of Tramway and Light Railway Offi isla to ask the 
members of the various local authorities to join them in an inspe:»tion 
of the system. The success of an undertaking of tha: hind, he pro- 
ceeded, depended entirely on good management, and he imagined that 
they had as good a staff as it was possible to get. He took that 
occasion t» acknowledge the excellent services readered by the whole 
staff, from the chief officials to the conductors, under very diffisult 
conditions With regard to the local authorities represented by the 
gu: sts, he hoped that the cordial relations which had existed ia the 
past between those bodies and the company would be. oontinued in 
the fature. They recognised fiankly that if they hai been compelled 
to face the active opposition of those bodies, they would по: have been 
able to open their lines at all. The advantages of a light railway 
of that kind had been perceived, and every assistance had been 
afforded the compsny in their work, and for thie he desired to 
express the thanks of the directors. He could not say when the 
complete route would be finished, as in order to ensure financial 
success they would have to proceed cautiously, especially when 
it was considered that no less than £750,000 would be expended. 
The Mayor of Wakefield (Mr. E. Stonehouse) in proposing a vote of 
thanks to the directors for their hospitality, esi that he hoped the 
system would prove successful and profitable. The Mayor ot Ossett 
(Me. F. L. Fothergill). in seconding the vote of thanks, remarked that 
the tramway was welcomed at Ossett, not only because it afforded 
better travelling facilities, but because it would exteni building 
operations and thus increase the rateable value of land. He suggested 
that 4d. fares for short stages should be established. Mr. R. A. 
Smithson, chairman of the Leeds Corporation Tramways Com. 
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mittee, said that, on behalf of the municipality of Leeds, he had 
leasure in wishing success to the undertaking of the Wakefield 
mpeny. He said that frankly, as one connected with municipal 
management, because there was ig si room for private companies. 
He was glad that the company set а good precedent by 
approaching the vexed question of running powers between municipal 
private enterprises in what he considered wae a broad-mind-d and 
sensible spirit. The propositions put before the Leeds Oorporation by 
the company were of such a nature that the former body was very 
pleased to agree with them. Although he had not always done so, he 
ventared at this moment to back up the proposal for cheap fares, as 
they had found in Leeds that every concession made to the travelling 
public had resulted in increased profit. Mr. Leon briefly responded to 
the vote of thanks. Mr, H. England (general manager of the com- 
pany), to whose admirable arrangements the enjoyment of the after- 
noon was mainly due, said that if the public would support the enter- 
prise, the company would give as good a service as any in England. 
e recent reduction in the service was designed merely to ascertain 
the conditions under which they would have to work. 


LIGHTING AND GENERAL. 

Limerick. — The Corporation have concluded a loan of £7,000 for 
electric lighting purposes. 

Little Lever.—The Urban District Council have applied for an 
electric lighting provisional order. | 

Surbiton.—The Urban District Oouncil have applied for a pro- 
visional order to extend their district. 

Armagh. —A special meeting is to be summoned three months hence 
to deal with the electrico lighting question. 

Hove.—The work in connection with the supplying of Aldrington 
with electricity will be commenced next week. 

Battersea.—A new switch pillar is to be provided to replace the 
present pillar in St. John’s-road at an estimated cost of £54. 93. 

Oroydon —An enquiry has been held into the applieátion of the 
O» poration for sanction to borrow £29,766 for purposes of electric 


ting. 
Chertsey.—The opposition of the Urban District Council to the 
posal of the Woking Electric Supply Company to extend its mains 
as been withdrawn. 

Dover. —The Corporation propose to supply electric light and power 
to about a dezen villages near, and to extend their electric tramway 
system another two miles. | 

Cleethorpes.—The agreement between the Council and the tram- 
ways company governiog the purchase by the Oouncil of the electric 
power station has been sealed. 

Liangollen.—The electric lightiog installation was inaugurated last 
Friday by the directors cf the recently -:orm:d Liang Пеп and Distr. et 
E өоігіс Light and Power Company. 

Bedwenty.— Тһе Gusrdiaus have decided to inst.) electric lightir g 
plant in the workhouse at an expenditure of £3,000, Messre. Lewis 
and Fletcher being the consultiog engineers. 

Agenoy.—The Rhodes Electrical Manufacturing Oompany, Limited, 
have appoiuted Mr. Vincent E. Walters, of 45, Newhall-atreet, 
Birmivghsm, se their sole ag»nt for Birmingham and district. 

Wirral —The architect has submitted to the Guardians a repor: 
from the Liverpool aud Dis ict Electric Lighting Oompany for pro- 
viding an installation of 259 lights, estimated to cost £21,093. 

Rhodes Electrical Manufacturing Co.—The directors have 
devinted vn interim dividend for the quarter ending Aug. 31, 1904, at 
the rate of 6 per cent. per annum on the ordinary shares of the compar y. 

Bermondsey.— The Electric Lighting Committee are still deliberat- 
ing орсо the terms upon which to supply the Surrey Oommercia) 
‘Dock Company with current for power and lighting for a term of three 
ytarr. 

Sale of Plant. —Particulars of a sale of au entire electric installa- 
t op, including 167 lots of fixed and unfixed electric fittings, maguifi zent 
out- glaes eleotroliers, etc., by Messrs. W. Dew and S.n, Bangor, appear 
in another column. 

Amazon Telegraph Co.— The accounts for the year to June 30 
last show that after including £9,525 for debenture interest and 
sinking fund, the debit balance of £106,181 brought down has been 
increased to £116,311. 

Fareham.— The Postmaster-General having heard that the altera- 
tions to tbe electric wires required by him would cost £56, has agreed 
to с mtribare £20 if the work was carried out sati+faotorily to the Post 
Office and the engine г. 

Soottish Steel.—At a meeting of Ssottish steelmakers held ор 
Nov. 8 it was resolved to reduce the price of ship-plates by 2s. 6d. а 
ton to £6. 12s. 6d., less 5 per cent.; but that of boiler plates and 
other material remains unchanged. 

Stock Exohange.— Application has been made to the Stock 
Exchange Committee t» appoint a special settling day in and to 
grant а quoration to Bath E ectric Tramways, Limited, £135,000 
44 per cent. first mortgage debenture stock. 

Stockton. —The Electricity Committee's last report shows that the 
cost of production for the September quarter, as compared with the 
cost in the corresponding qua-tec of 1905, has decreased about 3d. per 
unit, the figures being 2°27d., эв ag inst 3:084. 

Fans.—The North British Station Hotel, Glasgow, is to be venti- 
lated with electric fans, which are being supplied by Messrs. Matthews 
and Yates, of Cyclone Works, Swinton, Manchester, who have als» 
supplied the fans for the company's hotel at Edinburgh. 

Notices relative to proposed extension of their mains 


Kensington 
have been agreed to as follows; Kensington and Knightabridge Elec. 


tric Lighting Company—Kensington Court-place, Bt. Albans-road, and 
Glendower-place ; Brompton and коп Electricity Supply Оош- 
pany—Pembroke-road and Philbeach-gardens. _ 

Changes of Address.—We are informed that Meesrs. Oowans 
Limited have removed their London office to 4, Queen Viotoria-street. 
E. O., the telephone number being changed to ‘' 7,234 Central.“ The 
Key Engineering Company, Limited, have removed to the same 
address, the telephone number being identical. 

West Bromwieh.—It appears that the Oorporation are still 
troubled with complaints against Alderman Pitt, chairman of the 
Electricity Committee, and the foreman fitter regarding unnecessary 
interference with the workmen, They have taken a lot of evidence, 
and a sub-committee has been appointed to report. 

Spain —The Government have authorised the Municipality of 
Mendoza y Rio IV. and the Executive Government of the Province 
of La Rioja to import certain specified electric lighting materials frie 
of duty. The Boletins containing the announcements may be seen «t 
the Oommercial Intelligence Branch of the Board of Trade, 78, Basing- 
hall street, E. C. 

Electricity Supply Co. for Spain.—The third drawing of 
5 per cent. consolidated debentures for redemption at par on Jan. 2, 
1905, will take place at the registered office of the company. Oollege- 
hill-chambers, Oollege-hill, London, E. C., on Nov. 21, at 11.20 a.m. 
The registered holders of these debentures, or their legal personal 
representatives, are entitled to attend at this drawing. N 

Lien Registered. — Otto Electrical Manufacturing Oompany, 
Limited—Iesue on Ost. 21 of а £500 debenture, part of u teries 
created Jan. 22, 1904. to secure £5,000, charged on the company’s 
undertaking and property, present and future, including uncalled 
cspital. Holder: J. Deakin, The Hall, Wormhill, near Buxton. No 
trustees, Total amount previously it sued of same series, £2,000. 


Humi Apparatus, —Meesrs, Matthews and Yates, Limited, 
of Oyclone Worke, Swinton, near Manchester, have jost completed the 
erection of a humidifyiog and ventilating apparatus at Messrs. A. 
Barlow and Sons’ Union Mill, B'ackley, near Manchester, and we are 
informed that it is giving excellent results, both as regsrds tle 
required amount of humidity and in keeping the CO, below the limit 
allowed by the Home Office, 

Farnham.—The Urban District Oouneil have consented to the 
application of the Farnham and District Electric Supply Company. 
Limited, for a provisional order empowering them to supply electricity 
within the urban district, subject to clauses being inserted for the pro- 
tection ^f the Council’s interests. The Council added a rider expreseing 
the opinion that the worke of the electric light company should be 
erected in the Urban Oouncil’s area. 

Elland.—The output from the electricity wol ке during September — 
5.825 units—shows an advance on the previous month's output by 
1,204 units, The total units generated ia Septembe-, however, was 
more than twice the output, being 8,265 units. The consumers 
number 77, and the 8c.p. lamps connected total 4,642, whilst the 
total horse-power in motors is 61. The destructor in the month 
under review ran 240 hours, and dest'oyed 258 loads of refuse and 118 
loade of sludge. | 

Hastings.—Oertain low-tension mains and high-tension feeders are 
to be extended up to a transformer to be placed in a pit to be con- 
structed under the public footway at au estimated cost of £100. With 
& view of obtaining an increase in the day losd on the electricity plant 
by the supply of current for motors, eto., the Oouncil have entered 
into an agreement with the Langdon- Davies Motor Oompany, Limited. 
of 101, Southwark-etreet, London, for the supply to consumers cf 
alternating current motors on a hire-purchase system. 

Cardiff.—The Lighting Committee have recommended the Oouncil 
to applv for powers to borrow £87,020 for the extension of electrical 
plant, Mr. Arthur Ellis, the electiical engineer, having presented a 
report in favour of the extensions. At the present time there sre 
ap) lications for lighting and power equivalent to 46,000 lampe, and 
the orders cannot be carried out unlees the plant is increased. The 
£87,000 will be spread over two years. The applications for power for 
motors are considerable and promise to keep the plant going in tbe 
daytime, so making the undertaking more remunerative. 

Micanite Patents.—We are informed that the Supreme Oourt of 
Germany has by their judgment of Nov. 6, 1904, confirmed the 
validity of the German patent No. 73,830, the property of the Mica 
Insulator Company, Limited, of the Empire Works, Walthamstow, 
for the manufacture of micanite plates, and has dismissed, with costa, 
the appeal of Meirowsky and Oo., of To ogas, for the withdrawal of 
this patent. This information will partionlatly interest those of our 
readers who may have observed that a few weeks мо the same compan y 
amended their English micanite patents No. 10,450 and No, 6,048. 


Leicester.—The county architect rted at the last meeting of 
the County Oouncil’s Standing Committees that the Loughborough 
Oorporation were prepared to supply the electric current to the 
Loughborough police court. The committee sanctioned the following 
expenditure: an electric motor, fan, and filter for the ventilating 
installation, at an estimated cost of £75; and electric pendants, 
brackets, and electroliers, at an estimated cost of £70. Mr. Pick was 
instructed to obtain tenders from Messrs, Ashwell and Nesbit and 
Messre. Webb and Oo., who have already carried out the ventilating 
and electrical lighting work. 

Stretford.—The Electricity Committee have decided to supply 
current to a house in Upper Chorlton-road, Manchester, situate a few 
yards beyond the township boundary. The Manchester Oorporation 

ave agreed to allow the Cuuncil to supply current on the following 
conditions—viz., in the event of the Manchester Oorporation deciding 
to lay mains along Upper Chorlton- road at some future time, the Stret- 
ford Council agree to allow the consumer to be transferred to the 
Corporation msins, In the evept of the vani Corporation 


716 THE ELECTRICAL ENGINEER, NOVEMBER 11, 1904. 


шю lay mains in Upper Ohorlton-road and taking over the 
supply in question, the Corporation would be prepared to bear the cost 
of the service which the Oouncil proposed to lay. 


New Issue. —Subecriptions are invited at par for £75 000 of 5 per 
cent. first mo ' A" debenture stock of the Kalgoorlie Electri 
Tramways, Limited. The company was iucorporated ia 1902. with a 
capital of £260 000. divided into 250.000 shares of £1 each. The 
concessions owned by the company, the proepectua states, are as 
follows: (1) for the town of Kalgoorlie (constructed and running), 
‚ 64 miles; (2) for the Kalgoorlie Roads Bosrd Distriot (constructed апа 
running), 84 miles; (3) for Boulder City (constructed and running) 
4 miles, and 14 miles partly constructed. The remainder of the 
Boulder line is expected to be completed this month, and it is believed 
сре annual profits of the company will then amonnt to at least 

Gillingham.—The engineer in his last report states that the 
equivalent of 72 8-c.p. lamps had been connected since the last 
meeting of the committee, making a total of 11.9698c.p. lamps. 
with 210 consumers connected. An amended plan of the pro 
lighting of Rock-avenue has been approved, also proposals of Messrs. 
Witting, Eborall, and Oo., Limited, of Temple Bar House, London, 
E.C., for motors, With reference to the hire of radiators it was 
decided that the Council purchase radiators as required on the basis 
of £3. 1s. for a four-light radiator, to be let at a rent of 7s. 6d. per 
quarter. Sundry cable and plant is to be purchased from Mesers. 
W. T. Henley's Telegraph Works Company, Limited, for the sum of 
£214 at schedule prices. 

East Barnet.—At the last Urban District Council meeting a 
member asked when the Connoil would be able, according to standing 
rules, to consider the desirability of rescinding the resolution as to 
proceeding with the electric lighting scheme of the National Construc- 
tion Oompany, and was informed that the time limit would expire in 


six weeks, at the end of which time the Oouncil could rescind the 


resolution if they thought fit. The clerk was instructed to inform the 
New Barnet Tradesmen’s Association, etc., that consideration of the 
Oonstruction Company's scheme had been for the present suspended. 
Finally a sub-committee was appointed to wait upon the North Metro. 
politan Company with a view to consulting as to the terms on which 
they would supply electric light in the district. 


Kilmarnook.—The electric light supply was inaugurated on Satur- 
day evening. Arrangements have been made to start the tramway cars 
on Deo. 10, when an inaugural ceremony will be performed by Lord 
Howard de Walden, the lord of the manor. Messers. Kennedy and 
Jenkin, London, were the consulting engineers. Work has been most 
expeditiously carried out by the various contractors, The generating 
station has been erected at Riverbank, near Ricoarton, and after the 
cars have commenced to run the station will be open one night per 
week to enable the public to inspect the premises and the machinery 
which has been installed. Mr. А. Н. Burbidge, formerly with Messrs. 
Kennedy snd Jenkin, superintended the construotion of the works, and 
he has been appointed by the Town Council as resident engineer and 
tramway manager. 

South Afrioa.— The British and South African Export Gazette says: 
The electrical plant for the Aliwal North lighting scheme is now in 
course of delivery by the makers. It includes, besides the storsge 
bettery of the Hart Accumulator Oompany, Limited, already mentioned 
by us, а awitchboard by Meesrs. Orompton and Oo., Limited, armoured 
cables by the British Insulated Wire Company, two 45-kw. dynamos 
by Mesers. Barstall and Monkhogse, and two 5-kw. boostera and 
a balancer by the Industrial Engineering Company. Nernst 
lamps by the New British Engineering Oompany, Limited, 
wil be used. The Durban Municipality are about placing 
the following orders for material for their tramway system ; 
160 private consumers’ meters of  Meesrs.  Ferrantis make; 
15 tramway feeder ‘meters of Mesers. Ohamberlain and Hookham’s 
manufacture; 10 20-kw. Electric Construction Oompeny's trans- 
formers and five street boxes for the same ; and six miles of assorted 
cables. The concession for the electric lighting of Vryheid, Natal, 
has been granted by the Local Board to Mr. E. Н. Godfery, Harri- 
smith, Orange River Colony, who will shortly be placing orders for the 
necessary machinery and equipment. The tender of the Edison and 
Swan United Electric Light Company, Limited, for street electric 
light fittings has been accepted by the Johannesburg Municipality.” 


Wirt Dimmers,—On Tuesday last Messrs. Defries and Sons showed 
at their Houndeditch works some of the Wirt dimmers they have 
made to the order of Mr. Maskelyne for the production of the Coming 
Race " at his new theatre. The novelty ofthe apparatus lies in the fact 
that the ''resistances," which hitherto have been made in a large 
number of pieces connected together by separate joints and sometimes 
embedded in enamel, are constructed out of a single jointless ribbon 
of metal wound into as many coils as the number of graduations of 
brilliancy that are uired (in the present case 50). Every turn of 
these coils is insulated with flske mica, and the whole series of them 
is arranged between mica discs which are encased between pressed steel 
plates by mesns of а single ете band. The ribbon, which is in 
some cases as much as 50ft. long, is continuously tapered from end to 
end. The absence of joints, enamel, make the apparatus reliable and 
fireproof, This avoids not merely the risk of interruption to tbe per- 
formance, but also of fire, and it is a curious circumstance that of the 
entire equipment of the ill-fated Iroquois Theatre, Chicago, the only 
parte that remained uninjured were the Wirt dimmers, which are now 
рик in the new theatre. The Maskelyne installation includes 

of these dimmers for the control of the fixed lights, in addition 
to others for regulating the movable arc lamps which illuminate 
special points, 

Edmonton.—The District Council had before it on Tuesday night 
offers from the followiny firms for the execution and maintenance of 
electricity works under the Qouncil’s provisional order; North Metro- 


| rated as compared with last year, this savin 


litan Electric Power Supply Company, Limited ; Foot and Milne, 
imited, Westminster ; the Industrial Engineering Oompany, Newton 


Ironworks, near Hyde; and the National ElectricOonstruction Company, 


Limited. The first-named company’s proposals were based upon a 


scheme under which they would provide all the capital to be expended 
on the underteking and work it, and refund the costs incurred by the 
Oouncil in obtaining the order and the consulting engineer's fees, 
amounting to date to £2,800. The company did not propose to pro- 
vide а separate gen- rating station. but would giva а supply from one 
of its existing power stations, It would agree to the undertaking 
being purchased at the expiration of 26 years or any subsequent periud 
of seven years at a valuation. At the end of 26 years it was pre- 
pared to divide the net profits equally with the Oounoil after 
it had had per cent. upon the whole of the“ capital 
involved. The offers from the other three firms were based upon a 
scheme under which the Council would provide the capital to be 
expended. Foote and Milne, Limited, and the National Construction 
Oompany were each willing to maintain the undertaking for 25 years. 
They were prepared to have the sgreement determined at the expira- 
tion of 15 years without the payment of compensation. The Industrial 
Engineering Company was prepared to maintain the undertaking for 
five yesrs, the agreement to be determined at any time within that 
period upon the payment of such a sum as would bring up the profits 
to an amount equal to 3 per cent. per annum over and above the 
sinking fund and interest paid to the Oouncil. After some discussion, 
the Council agreed to hold a special meeting to consider whether one 
of the tenders should be accepted, or whether a municipal undertaking 
should be established. 


Bournemouth. —Mr. I. Bulfin, borough electrical engineer, in а 
recent report to the Tramways Committee on the working of the 
generating station for the six months ending Sept. 30, 1904, says 
During the period under review 869,227 Board of Trade units have 
been generated and distributed, being an increase of 112,505 Board of 
Trade units generate in the corresponding period of 1903. The 
working expenses for the above six months have been £3,788. 15e. 11d. 
The total works costs are 1'04614. per unit generated, as against 
1:1188d. for the iw ending March 21. 1904, being а reduction of 
0727d. per unit, showing a saving of £265. 6s. 1d. on the units gene- 
being mostly due to 
pumping from the artesiau bore well during the last 34 months, and 
thereby doing without the company’s water. The estimated capital 
outlay on the atation is £75,000, and allowing 6 per cent. for sinking 
fund and interest on this amount = £4,500 per annum, or £2,260 for 
the period in question = 6213d. per uwit generated. The total costs, 
therefore, are: Total works ooste, 1:0461d. per unit generated; interest 
and sinking fund, “69154. per unit generated; total ooste, 1:66770d. 
per unit generated. The total cost per unit for the six months is, 
therefore, 1:6674d., as against 1:3058d. per unit for the year ending 
March 31, 1904, being a total reduction of 1384d per unit gene- 
rated. The Lighting Oommittee have taken 44,588 units at 2d. per 
unit, which has yielded a revenue of £571. 11s. Ad., which further 
reduces the cost per unit for traction purposes. During the above 
six months there has not been a single inatance of failure to supply 
current to the line, and there has been a freedom from all breakdown, 
due chiefly to the care and attention of my assistant (Mr. F. Roose) 
and my shift engineers (Mr. H. M. Lawson and Mr. H. G. Andrews), 
and the whole of the staff of the generating station. The automatic 
cut-outs have acted 260 times, being a reduction of 50 per cent. on the 
corresponding period of last year. I would ask the committee to con- 
sider the advisability of putting the sbift engineers on a sliding scale, 
at а commencing salary as now of £104 per annum, rising by yearly 
increments of £8 to a maximum of £120 perannum.” The report was 
adopted by the Council at their last meeting. 


Electrical Contracts.—Acting for the local engineers at West 
Hartlepool, Mr. E. Geipel, secretary to the Tees-side Association, wrote 
to the Electrical Lighting Oommittee of the Corporation referring to 
the pamphlet issued by the Corporation. Mr. Geipel says, inter alia : 
‘* A reference to Regulation No. 16 shows that where the consumer wishes 
the Corporation to carry out the work on the hire-purchase system it 
states: the Corporation will not undertake the wiring, but will invite 
tenders for the work from contractors’; see also Section (D), Regula- 
tion No. 12. To be assured that the work has been properly done, it 
is provided that it shall be tested by the borough electrical engineer, 
iod notice that such а test is required should be given by the 
contractor as per Regulation No. 46. He then proceeds to formu- 
late the following complaint—viz. : that a workmau or workmen 
under the electrical department has or have worked for the Cor. 
poration during the day, for which they received their wages 
ав agreed upon, and yet in the evenings have undertaken the 
carrying out of electrical wiring for consumers (which should have 
been left to contractors), and made their own charges. This, it is 
claimed, is an injustice to electrical engineers, who have had much to 
expend in their training, and now hay; showrooms, offices, rents, aud 
rates, and taxes to keep up aud meet; it is also unfair to their 
employé:, who thus are deprived of labour by those who already have 
permanent employment by the municipality, and doubly so with the 
present depression in the borough. We have already suffered to an 
extent by the Corporation, under Regalation 12, providing motors ‘on 
hire, and trading in the sale of a-ceessories—such as oil, carbon 
brushes, etc.” In reply to the above, Mr. Higson Simpson, the town 
clerk, stated that it was not the practice of Corporation workmen to 
nndertake electrical work for customers, and that the only work they 
had carried out had been at the request of customers to connect up 
short lengths of wire to meters. The Oorporation quite agreed that it 
was not desirable that their workmen should, except in any such 
small matters referred to, undertake the work of wiring. The local 
electrical engineers are not satisfied with this explanation, and intend 
to bring the matter before Mr, Tweedy Smith, hon. solicitor to the 
National Association of Electrical Contractors, 
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Stourbridge.—The Building Committee's report at the last Guar- 
diane’ meeting stated that according to an estimate from the architect 
the cost of wiring, fittings, etc., in connection with the electrical 


equipment of the workhouse would be £2,700. An electric generator 
w cost £4,270, and the coet for a unit of current from the local 
company would average 34d. If the Board made its own electricity it 
would cost 2jd. рег unit, Estimates were also given for the supply 


of gas. Much discussion took place, but no decision was arrived at. 


Burgess Hill.—The General Pu Oommittee's report submitted 
to the last Urban District Oouncil meeting contained the following 
paragraph : '' Oorrespondence was submitted from tbe Board of Trade 
with respect to the delay of the Council in the establishment of eleotrio 
lighting works under the order granted to the Council and confirmed 
by Parliament in 1901. It was resolved to reply, stating that the 
Oouncil had formulated a scheme and obtained tenders for the works. 
In consequence of the large amount of capital expenditure involved, 
and со ро state of the money market, no farther progrees had 
been e in the matter, and, under these circumstances, the Council 
requested the Boerd of Trade to allow the provisional order to remain 
in force." The resolution for the acceptance of the proceedings was 
negatived. | 

London Gazette.—A receiving order has been made out in the 
estate of Alfred James Hollington, electrical engineer, 95, St. Martin's- 
lane, Oharing Oross The pertnership between Walter Oharles 
Bersey and Oharles McRobie Turrell, carrying on business as con- 
sulting engineers at Dacre House, Arundel-street, Strand, under the 
style of рн апа Turrell, has been dissolved by mutual consent. 
The partnership between Frederick Bridge and Sydney Mather 
Bewlay, carrying on business as electrical engineers, etc., at 12, 
Ryland-street, Birmingham, under the style of Bridge and Bewlay, 
has been dissolved by mutual consent, At an extraordinary general 
meeting of the members of the Sir Hiram Maxim Electrical and 
Engineering Company, Limited, it was resolved that the company be 
wound up voluntarily, and Mr. Alfred Hardie, of Wynstay, Oyprus- 
road, Finchley, N., was appointed liquidator. 


St. Marylebone,—The last report of the Electric Supply Committee 
contains the following remarks on change of pressure: '' We have now 
agreed the terms of the conditions upon which the London County 
Oouncil are prepared to consent to the proposed AM of qwe by 
the Borough Council, and expect shortly to receive from the Oounty 
Council their approval to the proposed change. As the result of the 
advertisement inserted in September last in the Pepa prescribed 
by the London County Council, giving public notice of the intention 
of the Borough Council to apply to the London County Oouncil for 
consent to the change of pressure, we have received three letters from 
consumers containing objections and enquiries as to the proposed 
change. The London rem Council aleo received only three letters 
_ of objection. All of these have been satisfactorily answered by the 

ical engineer.” A number of applications from the Post Office 
authorities to lay pipes has been agreed to. 


Bournemouth Telephones.—Two years ago the Town Oouncil 
appointed a Telephone Committee to report on the desirability of 
establishing & municipal telephone system in Bournemouth. The 
ишаре of the scheme was affirmed at the Council meeting in 

october, and on Monday Alderman Lawson moved: То rescind the 
resolution of the Council of Oct. 4 adopting the report of the Telephone 
Committee of Sept. 19, 1904.” After a long discussion the motion to 
rescind was lost by 19 votes to 12. The Town Olerk said the 
National Telephone Company had written stating that, in view of the 
fature extension of their system, it had occurred to them that the 
Oorporation might secure à return on their capital expended in the 
laying of ducts in connection with their tramway system by letting 
them on rent to the company, which would at the same time minimise 
the disturbance of streets which would otherwise be necessary. They 
were prepared to meet the Corporation on reasonable terms. 


Abergavenny.—At the last meeting of the Mon. Oounty Council a 
report was presented as to the negotiations with the Abergavenny 
Corporation between the years 1891 and 1904 as to the price of gas 
for lighting the asylum, and aleo upon the advantages of lighting the 
asylum by electricity. It was estimated that the cost of electric 
installation and buildings would be £6,451, but that the annual saving 
in favour of lighting by electricity would be £67. Various tenders 
detailed in another column were accepted. It was stated that the cost 
of lighting in the past had been looked upon as a very serious item. 
There were 150 rooms in tbe institution that had up to the present 
never been lighted, and where it was imposeible to put gas, while the 
electric light could be installed in those rooms with p safety. By 
electricity the Guardians would save the expense of painting so often, 
and, moreover, they would be meeting the wishes of their medical 
officer, who advocated electric light from a sanitary point of view. 


Dublin.—Mr. Hammond has submitted an amended offer, which 
contains the following: ''In view of my evidence at the recent Local 
Government Board enquiry in reference to decreased costs consequent 
upon the continued great progress of the new system, I am willing to 
make my offer even more favourable. I stated before the inspector that 
I estimated that an increased output of 320,000 units beyond the out- 

t named in my original report could be generated and distributed at 
mi per unit, and an increase of 880,000 unite at Id. per unit. Under 
these circumstances I beg to exprese my willingness, in the event of the 
Corporation giving me the supervision of the undertaking for seven 
years, to guarantee the Corporation the lower prices named in my 
evidence. I desire the special attention of the members of the Council 
to the fact that my proposal is to charge the Oorporation not for units 
generated, but for units actually delivered to the consumers and to the 

blic lighting circuite, and that when the output had reached 

,520, units the coste to the Corporation of generation and dis- 
tribution would be as follows: output per my original report, which 
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included the consumption by 500 public lampe, 2,645,000 units at 14d. 
per unit; output per my recent evidence, 880,000 units at Id. per 
unit—total output, 3,525,000 ; average oost, 1:5754. per unit.” On. 


Monday’s meeting of the Oity Council it was resolved to refer the con- 
sideration of the matter to a committee of the whole house. 


Yarmouth —The Electric Lighting Committee, in their last report, 
gives some particulars with regard to the proposed supply to Gorleston. 
It appears that the town olerk bad asked the Port and Haven Oom- 
mission whether, in the event of the Corporation deoiding to take the 
cables under the water, the Commissioners would allow the cable to be 
turned up in their dolphin near the Gorleston Ferry, on the west side 
of the river, the construction on the east side of protection to the 
cable, 2ft. in advance of the quay face, and also if the Commissioners 
would forbid the dropping of anchors within 20 yards of the cables. 
The Commissioners then approved his plans and ‘conditions, And 
resolved to forbid the dropping of anchors within 50 yards of the 
cable, Under the circumstancee, the cost of the under-water system 
will be considerably reduced, and its safety be insured. The Local 
Government Board have already sanctioned a loan for £2,000 for this 
work, and £1,300 for storage battery and building. The committee 
state that if both systems were taken to Gorleston, the battery would 
not be required, reducing the cost under this head to £300, so that 
£1,000 capital expenditure would be saved. With favourable circum. 
stances, the under-water work should be ormed for the £2,000 
sanctioned, but with the difficulties atten digging a trench 7ft. 
deep across the shifting bed of a strong tidal stream, it was impossible 
to say that the estimate would not be exceeded. The cables must be 
laid during the ensuing year, so that che matter might be ready for 
the electrification of the Gorleston trams, The Council have adopted 
the report, and the surveyor has been instracted to carry out the 
necessary work subject to farther instructions being given by the oom- 
mue eib regard to the electric system to be adopted for the supply 
to Gorleston. 


Colchester.—An enquiry has been held into an application of the 
Corporation for leave to borrow £16,500 for of electrio light 
extension. The electrical engineer, Mr. A. ВШаг, explained the 
technical proposals, The loan is required partly for additional plant 
to meet the present increasing demand, and partly for other addi- 
tional plent and further main extensions which would be needed 
within the next two or three years. The requirements for the 
ensuing winter include a new 550-h.p. engine, dynamo, and boiler, 
and nece additions to the steam and exhaust pipea and other 
accessories, for all of which contracts have been entered into, For 
the succeeding period ending with the winter of 1906-7 it is antici- 
pated that a 550-h.p. engine, dynamo, and boiler will be required, 
with also additional condensing and water-softening plant, and it 
was pointed out that if the contemplated main extensions were 
peifected, they would render the supply of current available to the. 
urban portion of the borough and the greater portion of the suburbs. 
Statistics were given of the output of electricity, which, it was 
stated, had been for the year ended March 31 last 442,440 unite, 
as against 265,510 for the previous year, being an increase of nearly 
50 per cent. During the first three months of the running of the 
tramway system the output for that purpose had been 105,131 unite. 
It was aleo stated that the capital expenditure per unit generated 
had at the end of 1903 dexreased to half the expenditure on the 
first year's working, and it was anticipated that at the close of 1905 
it would be reduced to about one-fourth of the original expenditure. 
From its commencement tho undertaking had been financially 
successful, and the net profit on last year’s working was £1,280, after 
allowing for every proper expenditure and deduction. No call in 
respect of the undertaking had ever been made on the rates, while, 
on the other hand, a sum of £500 had been placed to the credit of 
the general district rate out of the profit of £1,280, the remainder 
being carried to the reserve and renewal fund. 


Cheltenham.—Mr. James Swinburne’s report on the working of 
the electrical undertaking and as to its business and enginee 
management has been issued to the members of the Council. Acoord - 
ing to the Birmingham Daily Post, Mr. Swinburne points out that 
Cheltenham is peculiar in many ways. It is spread over a large area 
in proportion to its population. Tbe private houses of the most well- 
to-do residents are generally in their own grounds, so that the 
customers otherwise most profitable are spread over а large area. The 
public street-lighting is also carried out in а more elaborate way than . 

Dealing in the first place with the accounts, he finds that 
depreciation should be hanged’ in the case of a municipal undertaking, 
bat that, other things being equal, it should be less than a private 
concern’s depreciation by the amount of the repayment. In practice 
the case is much more complicated, by the borrowing of more money 
before the original loan ie paid off, for necessary extensions of plant, 
etc. The obvious way of keeping matters straight, he thinks, is to 
pay off the first loan when taking up the second. But this method is 
not adopted, and so the capital accounts become a tangle of loans 
redeemable at different dates, at all sorts of rates of interest, and 
having no traceable relation to the plant actually in existence. At 
Oheltenham plant had been discarded, and the result is that the sinking 
fund was partly to pay off loans whose corresponding plant is not there, 
The real state is thus worse than the aecounts alone can show, but 
only to a small extent, He makes the following suggestions as to the 
accounts: (1) That the interest and sinking fand should be charged 
as usual; (2) that a depreciation and antiquation fund on the 
present value of the plant, etc., at а percentage rate that 
would be charged in private concerns, leas the percentage rate 
for the sinking fund, repairs, and other maintenance charges to 
come out of this fund; (3) that a rent should be charged for 
the works, such as the Oouncil would have obtained had they let the 
ground ; (4) properly apoaking, the works should be charged with the 
same rates as they would have paid had they been a private concern. 
As regards distribution, the expert finds that the main cause of the 
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present position of the undertaking is that it has been managed too 
much with a view to a rosy future than a matter-of-fact present, As 
an instance, he says, the supply of energy was commenced about May, 
1896, from works costing £16,800, but in July of the same year it was 
decided to spply for а loan of £10,000 for extension, and in February 
of the following year for а further loan of £15,000. It would have 
been more prudent to have accepted the view expressed in Mr. Hall's 
report until there were distinct indications that the undertaking would 
psy. Mains had been extended in а way which pointed to а complete 
absence of consideration of their really probable revenue. Expensive 
outlying consumers appear to have obtained the light on the same 
terms as those in the compulsory area. This must have been a source 
of loss, The result is that the system of mains in Oheltenham is a 
sort of skeleton, with very little on it. Dealing with publio lighting, 
he points out that the 37 arc lamps in 1898 have been increased to 388 
in the present year, and it appears to him that a town of 50,000 
inhabitants can hardly afford to spend the £6,698 allocated to public 
lighting in the accounts of 1903 4, to say nothing of the larger eum of 
£8,610 necessary to make the undertaking pay expenses. From an 
engineering point of view the arc lightiug is carried out satisfactorily. 
With regard to the price charged for energy supplied to the tramway 
(a private undertaking), the expert considers it is too low, and that it 
might be raised without approaching too nearly the cost of generating 
by the tramway company themselves. Apart from the question of 
policy in the rapid extension of mains and the installations of sub- 
stations to deal with a much larger future consumption, snd of the 
policy in patting down so many ares, Mr. Swinburne holde that the 
engineering has been carried out well and without extravagance, and 
а certain quantity of plant has been discarded for adequate reasons. 
With reference to the future, Mr. Swinburne suggests that a system of 
energetic house-to-house canvassing for customers be put in hand, and 
particularly in the streets which already have mains, so as to increase 
the revenue without а corresponding inorease in the capital. As to 
street-lighting, the capital sunk in the arcs cannot be recovered, but in 
many of the streets the public would be satisfied with less light, and 
he recommends that Nernst lamps be put into the arc standard 
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PROVISIONAL PATENTS, 1904. 


Ocr. 31. 
Improvements in live -rail protections for electric 
railways. James Linkleter, Tyneside Works, Tynemouth. 


Improvements in magneto - electric apparatus for 
ignition purposes in connection with internal-com- 
bustion engines. Henry Oapel Lofft Holden, Gifford 
House, St. John’s Park, Blackheath. . | 

Improvements relating to the insulation of oo!ls of 
electrical apparatus. Odue Burdette Moore, the Westing- 
house Patent Bureau, Westinghouse- building, Norfolk- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, Nov. 21, 1903, being date of application in 
United States.) (Oomplete specification.) 

Improved portable electric alarm. Reginald Fox Rowe 
е ВА, Roland Bloye, 17, Tetcott-road, King’s-road, 

elsea. 


Nov. 1. 

Improvements in connection with electrical radiaters. 

Herbert John Dowsing, 115, Cannon-street, London. 

23597. Improvements in or relating to electric cable con- 
ductors. William Ernest Hitch, 14, Abbey-road, Oxford. 

23559. An appliance for diverging electrico currents from a 
main line or for connecting cables or wires. Evaristo 
Garsin, 29, Mincing-lane, London. (Giovanni Bogni, Italy.) 

23567. Improvements in and relating te electric incandescent 
lamps. Alfred William Hill and James Harrington, 22, 
Mazenod-avenue, West Hampstead, London. 

23573. Improvements in or relating to driving belts and the 
like for preventing clectrification of the same. Léon 
Leloup, Hobert Obernesser, Jules Tenthorey, and Victor 
Tenthorey, 139, Queen Victoria-street, London. 

93604. Improvements in or relating to electric incandescent 
lamps. Edwin Riethof and Anton Basch, 111, Hatton- 
garden, London. (Complete specification. ) 

23618. Improvements in enclosed dynamo-electric machines. 

sel p M. Newbold, Birkbeck Bank-chambers, Southampton- 

buildings, Ohancery-lane, London. (Date applied for under 
Patents Act, 1901, Nov. 3, 1903, being date of application in 
United States.) (Complete specification. ) 

28623. Improvements in galvanic batteries. Paul Mo!lmann, 

6, Lord-street, Liverpool. (Complete specification.) 
Nov. 2. 

23661. Improvements in dynamo-electric machinery. Samuel 
Tiompson Webster, 34, Osstle-street, Liverpool. 

93685. Improvements in electric projecting lampe, chiefly for 
enlarging and projecting lanterns, Kamm, 27, 
Powell-street, Goswell-road, London. 

98696. Improvements relating to electric cables or conductors 
applicable for submarine use. Joseph Arthur Lovel 
Dearlove, 7, Southampton-buildings, Ohancery-lane, London. 

#38716. Improvements in devices for preventing sparking of 
the commutators of clectric motors. Allgemeine Elek- 
tricitits-Gesellschaft, 83, Oannon-street, London. (Date 
applied for under Patents Ast, 1901, Nov. 2, 1903, being 
date of application in Germany.) (Oomplete specification, ) 


Nov. 3. 

Improved insulating material for eclectro-technical 
purposes. Alexander Rudenick, 68, Alterwall, Hamburg, 
Germany. 

An electrioally- operated protective or lifesaving device 
for the fronts of tramcars and like vehicles. Alexander 
Milne, 26, Renfield-street, Glaegow. 


Improvement in electromagnets for extracting magnetic 
impurities from liquefied materials. Herbert William 
Wilson and the East Anglian Engineering Company, Limited, 
Stowmarket, Suffolk. 

Improved telephone system. Samuel Edward Barnes, 81, 
a Oleethorpes, Lincolnshire. (Complete specifi- 
cation. 

$3797. Improvements in temperature compensating devices 
for electrical recording instruments. William Henry 
Bristol, 25, Southampton-buildings, Ohancery-lane, London. 
(Complete specification. ) 

23807. Improvements in trolley restorers. Edward Lewis 
Oalahan, 70, Chancery-lane, London. (Date applied for 
under Patents Aot, 1901, Nov. 6, 1903, being date of appli- 
cation in United States.) (Complete specification.) 

23808. Improved construction of push-button switch. Arthur 
Oharles Burnett and Joseph Richmond, 173, Fleet-street, 
London. 

28811. Improved manufacture of plates and electrodes for 
electric accumulators and storage batteries. Georges 
Schauli and George Petrides, 175, Fleet-street, London. 

23810. Improvements in electric oontrel systems. The British 
Thomson-Houston Oompany, Limited, 85, Cannon-street, 
London. (The General Electric Company, United States.) 

23817, Improvoments in electric metor control. The British 
Thomson-Houston Company, Limited, 83. Cannon-street, 
London. (The General Electric Company, United States.) 

23820. Improvements in and relating to electrical choke 
coils. George Stevenson Carson, 77, Ohancery-lane, London. 
(Date applied for under Patente Act, 1901, March 31, 1904, 
being date of application in United States.) (Complete 
specification. ) 

93828. Improved terminal for electrical apparatus. Henry 
George P.ested, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Complete specification.) 

23834. Improvements in or connected with alternating-current 
induction motors. Louis John Hunt and the Sandycroft 
Foundry Company, Limited, б, Lord.street, Liverpool. 
(Complete specification. ) 

Nov. 4. 2 

23857. Improvements in the construction of tramway trolley 
heads. Samuel Shepherd, jun., Bank-buildings, George- 
street, Sheffield. 

23871. An electrical buoy light. Percy Watson, 117, Cleethorpe- 
road, Grimsby. 

23899. Improvements relating te the manufacture of inoan- 

descent electric lamps. Alexander Just and Franz 

Hanaman, 7, Southampton - buildings, Ohancery - lane, 

London. 

Nov. 5. 


23765. 


23767. 


23768. 


23769. 


[ 93993 Improvements in incandescent electric lamps and in 


the methed of exhausting the same. 
Wiogate Kenyon, 9, Tempest Hey, Liverpool. 
23982 Improvements in trolley wire supports. David Morton 
Paton, 65. Chancery-lane, London. Complete specification.) . 
93952. Improvements in and connected with telegraphic and 
other transmitting apparatus. James Tarbotton Arm- 
strong and Axel Orling, 61, Ohancery-lane, London. | 
28960. Now illuminaters applicable to electrical or other 
stage sights or for forming electric or other letters, 
signs, or the like illuminative displays. William 
Goultop, 1144, Chancery-lane, London. 
93909. Improved construction of electric aro lamp. Hermann 
Diamant and Andrea Ohiesa, 175, Fleet- street, London. 
23971. A new or improved electric device adapted for circuit 
closing, indicating power transmitting, and possibly 
other purposes. George Lee Anders and Max Byng, 
Norfolk House, Norfolk-street, Strand, London. 
Improvements in electrical indicating or measuring 
instruments having springs to convey tho current 
to а movable system. Siemens Bros. and Oo., Limited, 
Birckbeck Bank-chambers, Southampton-buildinge, Chancery- 
lane, London. (Siemens und Halske, Akt -Ges,, Germany.) 
(Complete specification.) 


Alexander 


23972. 


COMPLETE SPECIFICATIONS ACCEPTED. 
| To be published Nov. 24, 1904. 
1903. 
$3488. Electrical transmissions of energy through spa oe. 
Artom. (Date applied for under International Convention, 
Sept. 12, 1903.) 


23715. Apparatus for operating railway signals and points by 
electricity. Boddam. 


$3948. Eleotrio tramoars. Oonaty. 


$4033, Electric arc lamps or meroury vapour lampe or the 
like. Bastian. 
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34055. Memorandum and like appliances for use in conneo- 


tion with telephones and for other purposes, 


24129. Structure of alternators. Z ni. 


24144. Eleotrically-controlled 
for under International 


valves. Junggren. 
Convention, Nov. 15, 1902 


Gamble. 


ony applied 


25020. Means for automatically governiug electric motors, 
especially applicable for breaking or reducing the 
current in electric motor vehicles when a given 
speed of such vehicle is exceeded. Staunton. 


25074. Electrical demand or rebate indicators, 


Reason Manufacturing Company, Limited. 


25858. Windings 
Thomtoa- Houston Oompany Limited. 
Company.) 

96427, Electromagnetic 


Case and 


for dynamo - electric machines. British 


(General Electrio 


controlling gear for electric arc 


lamps, electric circuit breakers, and the like auto- 
matic mechanism. E::kstein and Angold. 


27722, Alternating-current induction motors. 
oroft Foundry Company, Limited. 
238030. Electric meters. Rimington. 


Hunt and Sandy- 


28632. Metallic conduits for electric light cables and the like. 
Waterhouse and Simplex Steel Conduit Oompiny, Limited. 


1904. 


1364. Gas or vapour electric apparatus. Le Tall. 


Hewitt Electric Company.) 


(Cooper- 


1609. Means for adjustably suspending electric lamps and 


other prticles. Napier.Clavering. 


2458. Brush-holders for dynamo-electric machines. 
ican applied for under International Convention, 


2829. Incandescent ась 


lighting appliances, 


Acly. 
Jan. д1, 


especially adapted for use in theatres. Schwabe. 


9865. Printing telegraph receivers. White. 


4918. Antomatio circuit breaking safety appliances for use 


in trolley wire systems for electric traction. 


Hall, and Parsons. 


Oarter, 


8878. Arrangement whereby ordinary house electzic bells 
can be used for electro-medical purposes. 


9215. Electric switches for electric chronographic or time- 


recording devices, Wilson. 
International Convention, April 21, 1903. 


) 


Page. 


(Date applied for under 


11405. Automatic eleotrio switoh for the intermittent AHghtiog 
of electric lamps or groups of lamps. Pounsford and 


Love. 


Thermo-electrio piles, Katz. 


of granular material. Schnelle. 
International Convention, 


voltage. 


Process of and apparatus for the electrical separation 
(Date applied for under 
June 15, 1903.) 
Arrangement of electric cables working with high 
Siemens Schuckert Werke G. m. b. Н. 


(Date 


applied for under International Convention, June 29, 1903. 


Prevention of fires caused by short-circuits or by 


injury to electric conducting wires or cables. 


Wilhelmi, 


Directories or indicators for telephones, 


Drowns. 


1904 applied for under International Conventiop, Jan. 29, 


е 4 


17166. Gas or vapour electric apparatus for use as lamps 
(Date applied for 
under International Oonvention, Aug. 10, 1903.) 


and for cther purposes. Flichtner. 


and L'Hoest. 


and Klopfenstein. 


Kelly. 
Electrically - driven 


. Magnetic compasses. Herrick. 
International Convention, Sept. 12, 1908. 


lifts and like apparatus. 


) 


System of electric lighting for railway trains. 


fans, Reiss and Klemm. 
applied for ander International Convention, Oct. 12, 1903.) 


(Date applied for under 


Pieper 


Indicating device for electrical fire-alarms.  Hoenicke. 
Electric temperature signalling devioo. 


Klopfenstein 


Electric time-recording mechanism and apparatus. 


(Date 


Controlling apparatus for electric motors for working 
Klinkenberg. 


COMPANIES’ STOCK AND SHARE LIST. 


Name, E cu 
Commercial and Industrial.— £ 
Alliance Eleccrical Co.,5 per cent. Cum. Pref., Nos. 1-70, 000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, ai Eus 
British Insulated and Helsby Cables, Ord., 1-100,000 . 5 .. 
б per cent. Cum. Pref., 1-100,000 ................ Ё 
cent. Mortgage Debentures .............. iw 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
British W ouse Elec. and Manut., 6 per cent. Pref., 
276, 661375 JJ · Q—. КЕКИ ИИО 5 .. 
— 4 per cent. Mortgage Debenture Stock .......... 00 .. 
Brush cal » Ordinary, Nos. 1-106,731 .. 2 .. 
—- Non. Cum., 6 cent. Pref. ..... C d — 
——— 44 per cent. lat Debent ure Btock...............- 100 .. 
—— {4 per cent. 2nd Debenture Stock eevee ee 100 as 


Last price 
£ 


Name. 
£ 
Oallender’s Oable, Debentures 006000600009 0 е ee . oe 100 
— Ordinary о2о 5 е е осозоовсозовото ово сооооо о ооосоосооео ee 6 
— 5 per t. Pref. . 2 66% „„ 2 „ 0 2 % % % %%% „„ 52 225 2 2 06 ое oe b 
Crompton and Oo, оооооозвооозооосзовсоововооосооооо оо 999909060 5 
— D cent. Debentures.. ..... 100 
— Swan United, «A^ Shares, 1-50, 281 e ... Š 
** A" Shares, 01-017, 188........ б 
— d per cent. Debent ure s 100 
4 per cent. Deb. Stock, Red. ............ Кө» ‚ 100 
Electric Construction, ишо, Nos. 1 to 112,100 ........ | 8 
7 per cent. Cum ve Pref. ....... 333 2 
F 100 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 
General Шеш mpan ), 5 per cont. Саш, Pref... 10 
ee Talons ort. Deb. Stock ................ 100 
W.T.H T Hon y's Telegraph ом, 6 6 6 00 2 2 % „6 6 „60%„ б 
43 per cent. Preference ......... . PEE 6 
"mp eg per cent. Debentures ........................_ 100 
India Rub Gutta Percha, and Telegraph Works ...... 10 
4 per cent. Debentures................ — 9 100 
Parker, Thos., Limited, Ordinary ....................... . 10 
онар Construction and tenance................ 18 
Electric Lighting and Supply.— 
Bournemouth and Poole, Ordinary ................ ...... 10 
— Le cont, Cui, Pret. 4 Bre 1. 18.00 5.2600 Ut 10 
per oent. Cum е ©з 
44 per cent. Debenture Stock. Red. . ...... 1M 
Bromley (Kent) Electric Light Ji bower О. смс 5 
— a4 per cent. lst Debenture Stock, Red. (EKEKA T) 100 
Brompton and Kensington, Отдіпагу................... b 
— cent. Prefe rende 077 б 
Calcutta X ectrio 29001 W, 800 Ordinary, Nos. 1. 6300 - 8 
Cambridge dern Supply Company, Ltd., £10 Ord. . 8 
Oentral Electric 8u ааа, N La., 4 1 $008 Guar Deb. Btock 100 
Charing Cross т RO б 
——— 70,001-80,000.................................... 
— 4 cent, SOLE $398 V XR QU UV VE RE CIN XM V 
m ic ) ty Undertaking, 4 ? (4 p.c. Cum. Pref., 1-40,000 
———- 4 per cent. Debenture Stock, Бей. (ү, Uerta.).. 
Chelsea Electricity Supply ............ РАУ РТР 
— 44 r cent, De ntures, «5920 2 6 6 6 66 „ 6 06 %% % „„ „ „„ оо 
City of London, Ordinar / eee ee reno 
— — per cent. Cumulative acce FC à 


— 
оъаоваа о 


рег 
Bdmundsons' Electricity Corporation, Urdin , 1-50,000.. 
6 per cent. Cum. Pref. i 


„„ „„ „ „ „66 „6% „6% „% „%%% „6 „6 eee 


cent. n Mort. rr 


— 


тата PRlectric Bu ly, Ltd., 

per cent. t beh. Stock, 

Havana Electricity, Limited. 1-15,000 . э 

Hove Electric Lighting, Limited, Urd.. 15 13.000 

Isle of үш ше gs and Per, Là : Limited, 8 

Kalgoorlie Electric Power a Lighting, per 
vent. Cum. Pref., 1-150,000 . 

Kensington & Knightsbridge Klec. Tt., "Lid. Ord., Т.я 000 

Kensington and Knightsbridge and Notting Hi), * Ter 
oent. Dehentnre stock Red 


REM 
Red... 


о0000 ee = ев 


$4 per cent. Mortgage Р, Debeatar ure, Red. .......... 
Midland Electric Power Dis., Ld., 44 p c. lst: Mort, е 
bancarie ар m me Electric Supply, Urdinary ....... 
Notting Hill Electric PU 
——— $ per cent "First Mort. Debs Nos. ов. 1-500 (Reg.) 
Oxford Electric, Ordinary, 1-96 ana 4. -14,310.......... as 
—— per cent. Debenture St — 
Royal Electrical Com of Montres] 171 per cent. First 
Mortgage CUFOS „ oeseoasooo 
Smithfield Markets Electric Supply, Ltd., om 1-12,000.. 
cent. Debenture Btl.... neo. m 
South London, Ordinar // . 
South Metropolitan Electric Ез and Power Co., Ord... 
—— 7 per cent. Cum. Pref. .......................... 
—— – 44 per cent. lst Mort. V 
—— Ditto, June, 19ooův!!!!!!! !!!!!! 
dt. James’s and Pall Mall, Ordinary, II-, hh... 
— a per еп те. ТОЛОТ КК eee ere де 
рег сөп ооорооооооловосвоовосооо ое осоо ee 
Urban Electric papal о aaa 
5 per cent. — Preference, 60, 001-80, 000 


Westminster **»0900090099200099969*99 оо Фр an me оо 
— 5 per cent. ‘Cum. Pref., 110, 101-138, 251. 


Electric Tramways.— 


Anglo- inne, o рег сеш ооа: Pret, 1-260,007 ...... 
3 6 per cent. Debenture Stock, 1888 
Auckland Elec. ,9 p.c. lat Mor. Deb. Stk., Bed. 
Barcelona Tramways, Lím ited, Ord., 1-20,000 ....—...... 
5 per cent, Cum. Pref. Bhares, 1-10, 000 
——— 5 per cent. Deb., Red., 1-600 .................... 
—— 44 per cent, . Deb. Stock... . 
Bath Elec. Tramways., Ld, Pref. Ord. ашы 75,001-1£0,606.. 
5 per cent. Cum. Pref. Shar 59,394 AM 
Belfast Street Tramways, Ord., 1-26, 500 FCC 
Blackpool and Fleetwood Tramroed 


r Deb. 
British Kiecuric Traction Ош: l- PE & 60, 001. 


1 
10⁰ 


, 4b p.c. Db. Stk. Red. 100 


1 
6 


100 
100 


8. 


1 
1.80, 000 10 


——— 6 per cent. Om. al 000 evens осоо „ ог е 
—— 5 per cent. Debenture Stock — 
— 4 pat cont. 28 Dab. Stock 0 „ 0 „% „% „„ о @@meee sea 100 


аатта 


prt 095 705815107111 


11112111111 11 Гг! 


аи Last price. 


7) 
£9-101 xd 
5/16-7/15 
1211 
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Amount 


P 


Name, paid, Last price. Name. re ug Lastprice 
8 8 
Oldham, Aston, and Hyde way, Ordinary......... 10 = 2-183 
Buenos Ayres and Belgrano Tram. , Ord., 1-100,000 00:90:09 8 35-4 ——— 6 per cent. . e028 %%% %% 08080808 8H „%% ee „L/ 0 an I 
— A 6 per cent. Om. og 4" TU, Tm Ò „ 64-53 Perth Elec, Tramways (W.A. б cent. 1 Mrt. Deb. Bk. 100 LAE 1 1 6 
—— ‘'B' 6 per cent. Om. F., 1. 7,500 : . 5 ~ 5-60 Potteries Hlectric Traction, Ordinary 20, 00 1-40, 00 .... 10 8-8 
б per cent. Deb. Stock, Red. 662 2 6 %% %% %%% „%% eens 00 еа 1 108 б per cent. Oum. Pret., 1-20.000 $49 me en mé de QU = 61.16. 
Prov. Oert., all paid .......................... 100 102 105 44 per cent, Debenture Stock .......... aaa 101.1 
Buenos Ayres Electris Trams., Ld., 5 p.c. Deb. Stk., Red. 100 .. 96-99 South Lancashire El c Traction and Power Company 
Calcutta Tramways, Limited, 1-1 ccc ни б i 7 ‘3 £260,000 Ordinary ое оо 000008 оо пе з њо no GO тз еп ев 1 1 
per cent. lst Deb. Stock, Red. ................ 100 .. 105-108 £101,138 6 per cent, Preference 2. ac =o = ~ am = 1 1 
Саре Electric Tramways ‚Мов. 1-480,000°................ 1 1411 — — $628,095 44 per cent. Debenture Stock. 100 р.в, ~ р.с. 
City of Birmingham Tramways, 6 per cent. Cum. Pref... 5 „ 4&6 
4 rocon w Mortgage, e Ue cm i5 100 - -101 Electrie Railways.— 
ectric Tramways an ,o percent. 
союш Debenture Btock, Red. 52 62 „„ „6 оо е „ 0 „ 2 2 40 = 101-104 xd Central London, Ordinary On ee (um Cub Gub тз r оо во oF © тз oF =з 100 = 300108 
r cent. Cum. . ье € 9 оа eO 09 0 SEC 0.9 6 0 оо „е „е аз е е — 99 98 l = 
Чы coat: Debentures ....................-.= 100 101.102 4p.c. Deb. Btock (Prov. Script Certs., fully paid)..100 .. acd 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .... 10 — 15-14 City and South Гопсоя, сомона e. ee =e =e ne 100 „ 104.107 ad 
6 per cent. Pref., Nos. within 1-60,000 ........ 10 15-16 ~ per cont, Debenture 8tock an as ae as o ae ao ~e ao - 42 x 
3 per cent. Mort. Debs., 1-5,000, Bed. e moe im 100 an 94. — b per cent. Pref. Stock "91 .. € as 9.9 99 a no a no тео OD an = 117 120 
Imperial ramwaye Ordinary өө me Be ә 00906099 оо ao no me ое all = 18 19 99 97 9? se ea es ms es c0 SS сыз me ee сы 100 = 113-117 
—— ver cent. Cum. Ol, 20 ae cece e» oo e» me as me ao os all m 14-14 — rhead à 9,9 OO 08 оо 0006 60 0.9 &8 OP во — 10-1 
per gent. Deb Stock 5 per a 100 108-11 Liverpool Over p roent. Prof. .... ae nc nc ne ne ne me D 104 
Thanet 60 0 ram an 9 rc. ? ооо рзозоовооооооовоооооооо оо аша «am 
м. Pref., Nos. 50,001-60, "E 99.88 4 per cent. Мособабе Debensaren. a. „ — æ ) 99-100 
——— 4 per cent, Debenture Stock .................. 100 Underground Electric Railways of London, 5 per cent. a 
Kidderminster and District Lighting and Traction, Pref. 6 — 8-8; + Profit-8 Secured Note ot 
London United Tere 1901.6 sr oen, Jom; Pref. ...... » - } 1% Waterloo and Оу, ee ee 90 
3 4 per cent. is " ‚ Bed. ............ zw 
Madras Elec. Trams (1904), Lå., 5 per cent, Deh. Stk., Red. 100 ке 915 5 Telephones.— 
ro litan Elec. Trams., n? r ? ш. , : ` tion ephon em «йз ow ab Gub a спр «иэ ab emm a» ео — * 
ii E 5 per cent. Cum. Pref., 500,001-1,000,000 ö 1 6-1 me э 00000 5 re 100 [-] ш> ré 
44 per cent. Deb. Stock, Neue. q 102-104 6 per cent. Cum. First Pref. „a a = = a = = 10 13-14 
Milwaukee Rlectrie Rail and Licht, 5 per cent. 50-yr. Cons. —— per cent, Oum. Second Pref, „e a. = as- 10 . 12.13 
Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ ; 108-113 — 8 per cent. Nou. Cum. Third 5 8 E 
Montreal Street Rall., Sterling 5 per cent. (Mort.) Deb., —— 34 per cent, Deb. Stock, Rod. L 100 — 97 
908, 1-600 5 6 „ „ „„ „% „„ „„ „„ „„ „ овоо „ „ „ „ „ „„ 100 100-103 — ган 4 per cent. Deb. Stock, Bed, J gener МЕЕН 100 E 1044-1 
Sterling H per cent. Deb., 1922, 601-2000........ 100 103-105 4 per cent. Prov. Cert................ 55 — F 674-684 
New General Traction, 6 per cent. Cum. Pref., I-10, O00 and 5 1 Deraaeal " «!ann^no and ere Company ~~~ ) . 15/16-1]1/léxd 
n 74,000 6 d M LANE TURNS = i- à 6 per cent. Cum. € 6 (499*506009500*5020900520902500 1 ee 14-14 xd 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or UE k Accounts for past year. 
week decrease. * р ха] Cost 
| è зы r 
bine. | ! | eene ! | | ЖЕ | E — à Recelpta r sar 
rent | | ota assengers ar miles as · ar e of | mile, 
| Ending | 1904. | 1905. | Week, | year. [^ | 1905, Ending receipts carried, run. Inger mile. track, 
| £ £ £ | А а. а. £ d. 
Aberdeen Corporation........ Oct. 29 1,152 | 1,27 |— 74 — h| 191 191 May 31 37,931 | 9,099,715 794,641 098 | 1502) 1,970 | 61 
Ayr Corporation. Nov. 5 187 180. | 7|-- 485 8 8 „ 15| 14,160 | 3,201,586 336,049 |103 |10711 | 1,770 5 04 
Barking Corporation „ 9 a4 | — — =” 1°33 | ee — r= 21 * a =й es e 
Birkennead Corporation ...... „ 6 1,021 935 | + 55 + 4102553, 253 | March 51 56,0 3 11,327,932 1,519,701 [1158 9°98) 23836) 61 
Birmingham Tramways — ” 5 5,371 5,068 t 203 — 64 64 — — — — — — — ==» 
Blackburn Corporation ...... Oct. 28 ЭП 783 | + 123 + 3,015 | 23 | 23 „ 25 43,374 7,742,692 951,484 — |1094 — 4:98 
8kackpool Corporation Nov. 3 350 33L |+ 19 + 5,821 174 | 174 | „ O1/211,168 | 6,169,121 784,445 |152 |108 — — 
Blackpool -Fleet wood Trams. „ 5 554 216 | + 18, + 309 164 16; Dec. 51) 32,021 2,098,981 600,757 | 3°34 |12775| 2,001 | 705 
Bolton Corporation .......... „ 6| 164 1,687 | + |+ 374 58 58 | March 51) 94,161 | 19,895,496 | 2,188,030 |1'14 | 10°32| 3,766 5'39 
Bournemouth Corporation....| , 2 872 894 | — 22 + 1,981 | 10°15; 10; — | S i — — za м. As 
Bradford Corporation ........ » 9| 5,926 3.505 | + 420 | — 77 41 | — MET — — E ed я? 
Brighton Corporation ........ 5 68 854 866 — 12 + 5,265h| 9 74 | „ Sl} — | 10,432,508 | 1,031,928 | 1-00 | 10°10 — às 
Bristol Tramways Company ss » 4| 469 4.521 | + 158 | — 914 | 513 Dec. 319 255,150 | 44,391,439 | 6,033,528 — — — * 
Burnley Corporation » б 955 | 778 |} + 17. — 10:60 — | — | m ә са а — ia 
Burton Corporation .......... i. 06 310 285 |+ 2 — 845 | — Much 31j| 11,574 | 2,556,134 282,578 | 1°08 | 984| 1,570 | 757 
Oandiff Corporation „ 9| 1.858 1.855 — 24| + 1.627 — — — | im = o i — n 
Carlisle Tramways Company. | , 5 171 182 |- 11| + 195| — | — | Dec. 319]. 9,987 | 2,805,277 334,393 — |717| — — 
Central London Railway...... |» 9| 6,833 | 6858 |- 25 — 2774 6 | 6 | „ 91/562,471 | 44,955,938 | 1,292,674а | 1:87 | 64°87 | 58,229 | 35-60 
Абу & South London Railway) „ 6| 2801 2,97 — 135 — 1.79 % ^i 63 „ 51/165,003a) 19,069,519@ — — — a - 
Colchester Corporation TETEK " 2 186 — mE — í — — —- —- — — — — ae 
Cork E. T. and L. Company ..| „ 5 457 464 1— 6 — 2539 — — „ 512| 25,657 6,355,925 319,676 | 1:00 | 6°95 — 3-9 
Darwen Corporation. „ 4 214 2591 | — 17| — 114 7˙25 7°23 March 510 12,341 2.550, 755 254,279 1:25 | 11°65! 1,707 9°36 
Dover Corporation „ 5 185 177 |+ 8|- 26 45 | '" „ 31 11,255 2,871,332 280,901 0 91 965 2,503 EN 
Dublin & Lucan поме Бу...) „ : : zu А fe t т — А) 7 | 6 | Dec. 5107) 6,23% £88,905 107,164 | 3°88 |1409! 952 | 7:38 
Dublin U. T., electric cars. „ b 800 — + | ae | al 
Dublin S. District, Electric ..| „ 4| 858 | 990 |+ 28 | W | 4% » 510 poem | = 5,429,556 | — | — — —h 
Duadee City Tramways ...... „ - SE 812 — 25 — 22 22 May 15 35,874 9,084,522 752,814 |093 |11:276| 1,630 i» 
Eas5 Ham Corporation ...... uw D 636 _6°6 — 30 + 1,430 | 10°77 | 1075 | March 51, 34,312 | 12,950,269 807,002 (65 |102 — = 
Glasgow Corporation ........ „ 5| 14.523 15,716 | + 801 h| 145 | 123 May 51g/656,572 | 177,179,549 |14,008,750 | 0°88 [11:25 | 5,489 b| 740d 
Gloucester Corporation ...... DI rd 229 | — — - 54 | — La E — 4 2 = — 2 
Halifax Corporation a B | 2,628 2,046 |+ 82| + 5538 55 | 30{ | March 51| 68,283 | 16,522,054 | 1,387,885 100 |11:79| 2,069 871 
Huddersfield Corporation .... ,, 5) 1,18 1,157 | + 46 — 55 35 „ 51] 65,545 | 11,893,287 | 1,652,000 12 9°31} 1,873 — 
Hull Corporation, E. 8. » S| 2,172 1,899 | + 273| + 9,153 | 25 19 | „ S1] 87,707 | 21,065,999 | 2,218,696 |1'00 | 9°49 5,004 50 
Ilford Ce yrporation TTTTTIT és 5 572 | 37 | — | 104 | — | — — e ы — — з= 
Ilkeston Corporation ....... „ 2 116 137 — 21 — -— = — a м a ЕС. e. ie e» 
Kirkcaldy Corporation ..... : 5 198 — | —_ — — "m = = — 26 Zi Ай й. ; 
Leeds Corporation Sar UE „351 4,854 | + 527 410,954 8 814 „ @5260,562 | 60,739,234 | 6,215,799 |110 | 1094! 3,407 — 
Leicester Corporation ........| ,, 5 1,615 — — — 74 8 = ad э — = A. М чь 
Liverpool Oorporation........ Oct. 29 10,177 | 10,276 | - 49 412.998 | 103 105 Dec. 517 551,484 115,057, 254 11,734,888 |111 | 10°73) 5,160 | 6 
Liverpool Overhead Railway..|Nov, 6 | 1,488 1,605 | — 117 h| 657| — June 30 79,252 10,466,726 986,185а | 1:82 |19:30a| 5,110 — 6 
London County Council ...... Oct. 29 | 12 47 4731 | 42,7356 - | 46} 40 | — — ex Ed 52 ж — * 
Lowestoft Corporation s 3 160 175 | - 15 — n = MA us Me * = эр z 
Maidstone Corporation „ 27 126 125 1 — 2 ж — = + = 2- ma E 
Manchester Corporation..... » 29 1208 | 11,591 467 1334 | — = — ә M E EA E 7, 
Metropolitan Elec. Tramways Nov, 4 | 1,795 1,170 | + 623 9.2594) 10 > : = m єз АР = E "3 
Nelson Corporation .......... Rl 105 86 17 | + 1,193 2 — | March 51| 5,200 1,420,759 171,132 8-5 6°47 т» — 
Newoastle-on-Tyne Corptn..  ,, 5 5,592 | 5,548 |+ 44 — 45 384 | „ 25|185,027 | 39,715,120 | 4,059,907 | 11 | 1094] 4,1115 | 7-19 
Newport (Mon.) Corporation.. 5 482 | 421 |+ Ol 206 15 — c» | — | — a4 >. =< 27 2 
Portsmouth Corporation = A a. — 29 | 29 „ .91| 91,448 | 18,204,426 | 1,828,195 | 1716 |1229| — — 
Rochdale Corporation ........ A = E = 44 44 „ 319 5,416 925,281 127.455 | 1:38 | 1027| — 7-66 
Rotherham Corporation „» 5 416 e = = | — „ 51 2),968 | 4,914,479 | 525,840 |102 |9:570| 2,247 | 6%8 
Salford Corporation .. ....... — | — — — — — — п) — 2 — — — =» 
Scarborough TramwaysCo....| ,, 5 81 | | - 5 n| — "AN DE = = Eu qu Rn aj 
—— 8 etm : it 4,477 95 2,919 th T a ex go | 56,812,049 | 4,926,085 | 0°904 |10°428) 7,510 | 70 
ampton Corpo e 88 Б61 |i B “+ 874 084, | А. 
Mone АН Corporation. Oct. 19 2/2 2435 ＋ 29 + 1,292 64 а — de _ nits — TRAMA 0:946 11486 5,160 A 
Stockport Corporation ...... Nov. 4 471 515 | + 125 + 7,475 114 = = 2 x "3 а EX F Tu 
Sunderland Corporation. , 6 1.117 1,001 + 2› + 720 1951 1848 „ 51) 62,506 | 14,848,958 | 1,433,463 |101. |1046] — | 608 
Swindon Corporation - А — — — 52 а : — n x. | кА 5З yÒ 6 E 
Wallasey U. D. CO. n 9 652 )39 63 — 10-5 |10°5 „ 51| 35,864 6,564,495 | 757,688 |128 | 11°36) 4100 | 7 
West Ham Corporation ...... „ 9| 1,074 = — - 852 — — — — — | = | «x - 
Wolverhampton Corporation.. „ 2 700 44 + 252 74 = x 510 20,878 1,265,066 | 417,555 = 12:005 ад nd 
* Includes maintenanoe of ent way and proportion of profits paid to the tramway compani term 
б Per mile of single track. 2 Tuolude rail and tram. — d Including de ¢ e чуи — — пашаа 


: traction 1 -year's сего 
j Ouly elght months—expenditure includes large special items incidental to starting new мава "d 
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МОТЕЗ. 


Faraday House.—Prof. C. A. Carus-Wilson, M. A., 
M. LE. E., yesterday commenced a special course of lectures 
to the senior students of this institution upon direct-current 
motor construction. 


Corps of Electrical Engineers (R.V.).—The annual 
dinner of the corps is to be held at the Criterion to-morrow 
evening at 7.50, when the members will doubtless muster 
in full force. Inadvertently we stated the date in our last 
issue as being the 12th. 


Royal Statistical Society. — At the inaugural 
meeting of the present session of the Royal Statistical 
Society on Tuesday, Sir Francis S. Powell, the president, 
presented the Guy medal to Mr. D. А. Thomas for his 
paper on “The Growth and Direction of our Foreign Trade 
in Coal." | 

Northampton Institate——The Right Hon. Lord 
Reay, G.C.S.I, G.C.LE., LL.D., will Histribute the prizes 
at the Northampton Institute for the session 1903-4 on 
Friday, Dec. 9, at eight o'clock. The prize distribution 
will be followed by & conversazione, which will be continued 
on the following day. ; 


New Paper.—The Faraday Society having decided to 
issue their own Proceedings in future, the publishers of the 
.Eleciro-Chemist and Metallurgist propose to issue only one 
more number of that journal under its present title, but 
they hope to bring the paper out upon an enlarged scale 
in January next under the title of Metals (with which will 
be incorporated the Electro-Chemist and Metallurgist). 


Metric System.—Our readers will remember that at 
their opening meeting of the session the Rugby Engineer- 
ing Society held а discussion on the advantages of a metric 
System ав compared with the present system of weights 
and measures in force in this country. After the discussion 
а vote of the meeting was taken, and the society passed its 
opinion in favour of the introduction of the metric system. 
In the resolution by which this decision was arrived at the 
opinion was expressed that the advantages of the metric 
system to mechanical and electrical engineers are so great 
as to outweigh the temporary inconvenience caused by the 
transition period. 

Glasgow Seotion.— The third annual dinner of the 
Glasgow Section of the Institution of Electrical Engineers 
was held in the banqueting hall of the Grosvenor 
Restaurant, Glasgow, the function being presided over 
by the chairman of the Local Section, Mr. R. Robertson. 
There was а numerous gathering of electrical engineers 
belonging to Glasgow, London, and other places, a large 
contingent of the civic dignitaries, and a number of Press- 
men. The banquet proved highly successful, and Mr. E. G. 
Tidd, the local hon. secretary, wound up the speeches by 
declaring that if the members wished to support him in his 
work, the best way was to come forward with papers and 
participate in the discussions. The parent institution was 
represented by Mr. R. K. Gray and Mr. G. C. Lloyd, the 
secretary. | 

Thermal Storage.—This system of storing energy in 
heated water has not come so rapidly to the front as was 
expected five or six years ago. We are pleased to see, 
however, that the electrical engineer to the metropolitan 
borough of Hammersmith (Mr. G. G. Bell) has advised his 
committee to employ the system in connection with their 
new boiler plant. In this case four storage vessels, each 
capable of holding 50 tons of water, will be employed, and 
will be used to store heated feed water throughout the 
day. This hot feed water will then be passed into the 


boilers at night, with advantages which will be apparent to 
all steam engineers. The thermal-storage equipment, which 
will be capable of holding 200 tons of hot feed water at 
boiler pressure, will cost only £2,616, and we agree with 
Mr. Bell that this is a reasonable price for the advantages 
secured. 

Some Physical Properties of Current-Bearing 
Matter.—An article on this subject by Mr. Paul R. Heyl 
appears in the October number of the American Physical 
Review. The contribution is supplementary to a descriptive 
résumé in the Journal of the Franklin Institute for March 
of the work that has been done in determining the physical 
properties of current-bearing matter. It may be stated at 
once that the results presented are negative. The experi- 
ments show that any change in the tensile strength of iron 
for a current density of 2,000 amperes per square centimetre 
cannot exceed one-half of 1 per cent., and for copper with a 
current density of 1,000 amperes per square centimetre the 
alteration cannot exceed one-fifth of 1 per cent. Any 
change in the melting point of tin for a current density of 
about 2,500 amperes per square centimetre can hardly 
exceed 2deg. There is some reason to believe that a more 
powerful method would definitely show a small rise in the 
melting point. 

Personal.__We hear that Mr. W. B. Esson, after 
occupying the post of chief engineer and manager to 
leading electrical firms for the past 20 years, during which 
period he has been responsible for the carrying out of а 
large number of important schemes, has commenced practice 
as a consulting engineer at 1, Victoria-street, Westminster, 
where his extensive experience will be available for all 
matters connected with electrical undertakings. We 
also learn that Mr. J. Gordon Wilson, who for many 
years has been connected with Messrs. Siemens Bros. 
and Co., has now resigned his position of chief 
electrical designer to the firm, and has started consulting 
engineering work in Edinburgh. Mr. Wilson has entered 
into partnership with Mr. Norman A. Thompson, who 
lately occupied the post of manager and resident engineer 
to the Clyde Valley Electrical Power Company, and the 
firm of Messrs. Thompson and Wilson will have their 
offices at 22, North Bridge-street, Edinburgh. 

Manchester Section.—This branch of the Institution 
of Electrical Engineers will open its session at the Grand 
Hotel, Manchester, to-night at 7.30, when Mr. C. D. Taite, 
the chairman, will deliver his inaugural address. On the 
conclusion of this a smoking concert is to be held. The 
programme for the session is as follows: Nov. 29, “ Com- 
pensated Alternating-Current Generators, by Mr. M. 
Walker; Dec. 15, High-Tension Switchgear,” by Mr. L. 
Andrews; Jan. 17, “Electric Driving in Textile Factories,” 
by Mr. H. W. Wilson; Jan. 31, "Some Points on the 
Selection of Electric Cables,” by Messrs. L. В. Atkinson 
and C. J. Beaver; Feb. 14, Manchester Tramways Power 
Supply,” by Messrs. S. L. Pearce and H. C. Gunton ; 
Feb. 28, * Mechanical Construction of Steam-Turbines,” by 
Mr. W. J. A. London ; March 3, annual dinner ; March 14, 
"Iow-Tension Thermal Cut-outs,” by Prof. Schwartz and 
Mr. W. H. N. James; March 28, “ Use of Electrical Energy 
in Mines and Collieries,“ by Mr. M. B. Mountain; and 
April 11, general meeting. Ав in previous years, the 
general meetings will be held at the physical laboratory, 
Owen's College, by permission of the authorities. The 
Students’ Section has also arranged a number of meetings 
to be held at the municipal school of technology, and 
visits will be paid to several neighbouring works. 

Egyptian Business.—The complaint has frequently 
been made in consular reports that English firms are not 
sufficiently keen in securing reliable representatives abroad. 
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It will be remembered that in our last week's issue Mr. 
R. A. Dawbarn made the same remark with respect to 
South Africa, where, he said, the representatives of English 
firms left much to be desired. News has just come to 
hand of the commencement of a combined agency in Egypt 
which has much to recommend it. The companies con- 
cerned are five in number, and their businesses are such 
that they do not compete one against the other. These 
five firms have floated a company with a capital of between 
£20,000 and £30,000 under the title of the British 
Engineering Company of Egypt, Limited. The firms 
interested are Mesers. Dick, Kerr, and Co., Callender’s 
Cable and Construction Company, Limited, Messrs. 
Babcock and Wilcox, Limited, Messrs. Gwynnes, Limited, 
and Messrs. J. Gibb and Co. Offices worthy of the 
firms interested are being erected at Alexandria, and we 
have no doubt that the combination will tend not only to 
the good of these firms, but will also greatly assist in the 
development of engineering work in Egypt. The advantage 
of having actually on the spot a first-class staff able to deal 
with any class of engineering business is one which cannot 
be over-estimated, and considerations of economy would 
prevent each firm from keeping a separate expert staff. 
We trust that this form of co-operation will be extended 
to the Colonies. 


Educational Reform.—The multiplicity of examina- 
tions for entrance intothe professionsis engaging the attention 
of the Board of Education. It is proposed to bring these 
tests of knowledge into close connection with the work of 
each school. A committee has considered the whole 
question, and suggests that a general system of school 
certificates should be instituted and given on examina- 
tions—including an oral examination in modern languages— 
controlled by a university, a combination of universities, 
or an examination board representative of a university 
or universities, and of the local authorities which are 
prepared to co-operate with them, together with repre- 
sentatives of the teachers, and that a central board 
should be established for England, consisting of 
representative of the Board of Education and of the 
different examining bodies, whose duties it should be 
to co-ordinate and control the standards of examina- 
tion, and secure the interchangeability of certificates. 
This central board, it is suggested, should be consti- 
tuted by the Board of Education as soon as a sufficient 
number of recognised examining bodies have signified their 
willingness to be represented thereupon. It is proposed 
that the certificates shall be of two kinds—a junior certifi- 
cate, limited to pupils under 16 years of age who have 
received not less than three years' instruction in a school 
accepted for examination, and a senior certificate for pupils 
who have received not less than four years’ tuition. The 
London County Councils Education Committee has 
expressed its approval of this movement, which, it is to 
be hoped, will result ia the present too numerous examina- 
tions being reduced to one or two on & more systematic 
basis. 
Thermo-Electromotive Force.—A paper on this 
subject was read by Mr. C. B. Thwing before the American 
Physical Society, and an abstract of the paper appears in 
the Physical Review of New York. Theauthor remarks that 
on the hypothesis that an electric current in a metal consists 
of a displacement of negative corpuscles, it might be expected 
to follow that the direction, as well as the magnitude of the 
pressure tending to produce such a flow in a metallic circuit 
due to unequal temperatures at two pointa in the circuit, 
would depend upon the rates of expansion of the metal at 
the two temperatures. The coefficient of expansion of many 
metals, and of a number of alloys having high thermo- 


electric force, was determined both between 20deg. and 
60deg. and between 60deg. and 100deg. with a good 
degree of accuracy, and the thermo-electric force of the 
same specimens was determined over about the same 
range of temperature. Comparing the rate of increase of 
coefficient of expansion from 40deg. to 80deg. with that 
of lead, the thermo-electric power of which is reckoned at 
null, it was found: (1) That for nickel and bismuth and 
for nickel alloys having, like these metals, a negative E.M.F. 
the rate of increase of expansion is negative and numeri- 
cally larger for the metals having a high E.M.F. (2) That 
for metals and alloys like antimony and ite alloys having 
a positive E M.F. the rate of increase of expansion is 
positive and numerically larger for the metals having a 
high E.M.F. (5) That for alloys of Ni-Cu, Sb-Zn, aud 
Sb-Cd, all of which have an E.M.F. much higher than 
either constituent, the coefficient of expansion is abnor- 
mally low as compared with the value computed from 
those of the constituents, the value in the case of one of 
the Sb-Cd alloys being but one-third of the calculated 
value. These remarks harmonise with the hypothesis 
referred to above. 

The Rhodes Scholarships.— At the Hétel Métropole 
last week Dr. G. R. Parkin delivered an, address to the 
members of the Royal Colonial Institute upon the Rhodes 
scholarships. The speaker paid a high tribute to the 
imperial aspirations of Cecil Rhodes. Admitting that the 
Colossus made at least one grave error of judgment in 
political morals, Dr. Parkin considers that when his 
environment in the early mining town life of South Africa 
is remembered, our wonder must be that he adhered so 
consistently to noble conceptions of the use of wealth. 
Dr. Parkin feels emboldened to assert that in Cecil Rhodes 
we had “а man whose mind moved on a larger constructive 
line for the good of his fellow-men than any other English- 
man of our time.” Having alluded to the services Rhodes 
rendered to the Empire in South Africa, including the 
Cape-to-Cairo Railway, the speaker detailed the history of 
Rhodes's scheme for welding the Anglo-Saxon race—the 
creation nf the Rhodes scholarships. Dr. Parkin humorously 
describes the fluttering in the Oxford dovecotes when the 
bequest was announced. The fact,” he remarke, “ of 
200 young men being drawn to her from the ends of the 
earth—from South African veldt and Western prairie, 
from New Zealand bush and Rocky Mountains—awakened 
visions of untamed cowboys and boundary riders, of bowie- 
knives and revolvers, invading the High-street — rather 
trying to the imagination of cloistered scholars”! But 
the feeling was transient, and Oxford as a whole welcomed 
the larger opening. The contingent of Yale students who 
recently entered into residence on the Isis have awakened 
the admiration of university educationists by the serious- 
ness with which they devote themselves to research. Dr. 
Parkin, it may be mentioned, was privileged to assist in 
the arrangements for carrying out the trust, and his 
account of its organisation is deeply interesting. Wherever 
Dr. Parkin has been in the Colonies the potentialities of 
the scheme as a mighty binding force have been freely 
recognised, and in the United States he has found the 
idealism of Mr. Rhodes accepted as a truly noble one. 
The speaker concluded by enlarging upon the advantages 
of the trust in enabling students from abroad to obtain a 
wider knowledge of the affairs of the universe. 


New Patent Regulations.—The new patent regula- 
tious, which come into force on Jan. 1, have just been 
issued, and Messrs. W. P. Thompson and Co., patent agents, 
whose remarks on this subject we published a few weeks 
ago, direct further attention to the leading provisions. If 
the invention is found to be described or claimed in some 
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опе or more British patents published during the imme- 
diately preceding 50 years, the attention of the inventor 
will be directed to the fact, and he will be required to cut 
out the old matter within two months of the date of the 
official letter, or to acknowledge in his patent that he is 
aware of the prior patents. This acknowledgment. must 
take the form of an insertion after the claims in the speci- 
fication as follows: Reference has been directed, in 
pursuance of Section 1, Sub-Section 6, of the Patents Acts, 
1902, to the following specification of letters patent (giving 
the name and number).” If the description in the speci- 
fication is not sufficiently! clear, the inventor may be 
required to amend or amplify it, but if he do во, it is 
within the comptroller’s discretion to date the patent as 
of a date subsequent to the original date of the application, 
but not later than the date when the amendment was made. 
The decision of the Patent Office officials is subject to 
appeal to the comptroller, followed, if necessary, by appeal 
to the law officer. If the applicant, having passed the 
examination process, desires to have a patent sealed on his 
application, he must on or before the last day on which the 
patent can be lawfully sealed pay an additional fee of £1. 
It is important to remember that, under these new rules, 
provisional protection will be granted for only six months 
instead of nine months, as hitherto. Under the new system 
several distinct matters cannot be deemed part of one inven- 
tion simply because they relate to an existing machine, 
apparatus, or process, and the work of searching will 
thus be kept within reasonable limits on each application. 
These regulations may be an improvement on the present 
system, but they leave a lot to be desired, for even if the 
examiner approves an application, and a patent is granted, 
its validity is not assured. In this connection the words of 
the President of the Institution of Electrical Engineers at 
last week's meeting are of considerable interest. А reporc 


of same will be found in another column, and, as Mr. | 


Siemens points out, an elaborate system of preliminary 
examination, such as is practised in the United States, 
which still leaves the inventor open to a lawsuit, is delusive. 
The new regulations have been hailed in some quarters as 
an important reform, but we fear the inventor's millennium 
is not yet. 

The Institution.—In the presence of а very :arge 
meeting the 1904-5 session of the Institution was inaugu- 
rated yesterday week. After the formal business had been 
concluded Sir William Preece proposed a vote of thanks to 
the retiring president, Mr. К. К. Gray. Sir William 
eulogised Mr. Gray's great services to the Institution, and 
spoke, after an acquaintance extending over 30 years, in 
glowing terms of his personality and generosity. The 
admirable manner in which Mr. Gray had lately conducted 
the party of members through the United States was 
dwelt upon by Sir William in enthusiastic terms. Prof. 
S. Р. Thompson, in seconding, referred to Mr. Gray’ 8 
invaluable efforts when the Institution lost the services of 
the late Mr. McMillan. “ His devotion to the Institution 
during that emergency,” said Prof. Thompson, “ could never 
have been exaggerated.” He had served as the Institution's 
figure-head during the visit to Northern Italy, and only 
just recently he had piloted a large party around the 
United States. We, indeed, owe a great debt,” 
concluded Prof. Thompson, “to our past- president, 
whose tenure of office has been marked by. unique 
events.” The new president, Mr. Alexander Siemens, 
in conveying to Mr. Gray the vote of thanks, which was 
accorded amid great enthusiasm, said, As your immediate 
successor, I regret you have given me an example which 
it will be hopeless to attempt to follow.” Mr. Gray 
feelingly acknowledged in brief terms the kind manner in 


which his services had been appreciated, and expressed his 


thanks for the great assistance he had received from the 
Council and the staff. Mr. Siemens then delivered his 
inaugural address, part of which we published last 
week, the remainder appearing in this issue. Colonel 
Crompton proposed a vote of thanks to the new 
president for his highly interesting, if somewhat con- 
troversial paper. 
remarked that whilst the paper might be controversial in 
some respects, he thought the points dealt with were of 
vital importance to the profession. 
some instructive information in regard to the metric system, 
and the advice in regard to British industries given in the 
concluding lines was most valuable. 
acknowledging the vote of thanks, said he was very sorry 
he had been unable to exclude controversial matter, but he 
thought the subjects, and particularly the metric system, 
were of great importance. In concluding the proceedings, 
Mr. 
president of the Institution, to 
anniversary of the establishment of the German Institution. 
This will be celebrated on the 25th inat. 


J. E. Kingsbury, in seconding, 


He had given them 


Mr. Siemens, in 


Siemens announced that he had been invited, as 
attend the twenty-fifth 


Distant Control Apparatus.— A device for the 


distant control of machinery electrically has been patented 


in the United, States by Mr. М. R. Hanna, who has 
assigned it to the General Electric Company. The 

Western Electrician, of Chicago, gives the following descrip- 
tion of the operation of this device in controlling the brush 
position of motors on а car or train ; but the invention can 
also be used for a number of other applications. In the 
accompanying diagram S represents the field or stator of 
a motor connected through the switch, s, and the line-wires, 
1 and 2. The rotor, R, is provided with a commutator, C, 
on which the brushes, ö, bear. Brusb-holder ring, B, has 
gear teeth cut on its lower side, and these teeth are 
engaged by the worm, D, driven by pilot motor, M. 


Thus, as motor, M, revolves, B will be rotated in one 
direction or the other, depending upon the direction of 
rotation of motor, M, and the brushes, b, will be shifted. 
Brush-holder ring, B, carries two movable contacts, d and 
di, which are secured to ring, B, but insulated therefrom 
and from each other. These movable contacts engage the 
segments of the stationary commutator, E, which is secured 
to the frame of the machine. The segments of stationary 
commutator, E, are connected through the conductors, 3 
to 9, to the controlling switch, F. Controlling switch, F, 
comprises 10 stationary fingers, f! to fl, and 10 movable 
contacts, g? to 910. With the controller in the position 
shown, and with switch, s, closed, there is no tendency for the 
motor, M, to rotate. It will be seen by the diagram that the 
eurrent from motor, M, is flowing in parallel through the 
two leads connected to d and di. The motor is so arranged 
that when the current is flowing through both of these 
leads there is no tendency for the motor to rotate. Now, 
if controlling switch, F, is moved. in one direction or the 
other—as, for instance, towards the left, until contact finger 
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f^ engages contact 92—it will be seen that the circuit 
through movable contact di, through the controller, F, has 
been shifted from contact finger f! to contact finger /, 
and consequently from conductor 6 to conductor 5. Movable 
contact d is in engagement with the commutator segment 
to which conductor 5 is connected, consequently current 
will flow from the motor through movable contact d 
alone. The motor will revolve, rotating brush-holder 
ring, B, in а counter-clockwise direction, and will con- 
tinue to revolve until movable contact, di, makes con- 
tact with the segment to which conductor 5 is con- 
nected. Movable contacts, d and di, being thereupon 
brought into contact with the same segment, current again 
flows through the two in parallel, and the motor ceases to 
rotate. As controller, F, is shifted to another position the 
same operation is repeated. Thus it will be seen that each 
position of the controller corresponds to a certain position 
of the motor brushes, and by simply moving the controller 
to any one of its positions, motor, M, will automatically 
bring the brushes of the large motor to the proper position, 
and will then stop. Furthermore, it is evident that the 
brush-shifting devices and pilot motors for any number of 
main motors may be connected to a single controlling 
switch, F. The brush position of any number of motors 
may be controlled from a single point. The inventor has 
designed pilot motors for use in this device both for direct 
and alternating currents. 


Tramways and Light Railways Association.— 
By permission of the London County Council, Mr. A. L. C. 
Fell, the Council's chief tramway officer, piloted & party of 
members on Friday last around the Greenwich power station 
and the New Cross and Clapham sub- stations and car-sheds. At 
present the structures, and particularly the power station, 
are of more immediate interest to builders than to electrical 
engineers, though considerable progress has been made. 
At the present time one-half only of the power station is 
being erected. The delivery of the bulk of the plant is 
expected early next year, and the portion of the station 
now in course of construction will probably be at work by 
the end of that year. The boiler-house and engine-house 
are parallel with each other, and when the whole station 
has been completed will measure 44016, by 80ft. each. The 
boiler-house will contain 48 water-tube boilers on the 
ground floor, arranged in two rows, with four chimnoys, 
each 14ft. internal diameter and 250ft. high. Each boiler 
wil be fitted with superheaters, and will evaporate 
16,5001. of water per hour, at a pressure of 200lb. per 
square inch. Chain-grate stokers will be used. Immediately 
over the boilers is an economiser floor on each side of the 
boiler-house. Large steel coal bunkers are being erected 
above the economiser floor, and will deliver coal to the 
furnaces of the boilers by means of chutes. The storage 
capacity provided in the completed station is 10,000 
tons. The engine-room will contain eight vertical- 
horizontal engines of 6, 500 h.p. each, and each 
engine will have mounted on its shaft a three-phase 
generator of 3,750 kw. capacity. Four of these combined 
sets are being erected at present. The type of engine is 
a new one for this country, and it possesses several impor- 
tant features, as each engine is, in reality, two complete 
compound engines, with the vertical high-pressure cylinder 
and the horizontal low-pressure cylinder on each side of 
the generator. There are only two main bearings for the 
shafz, and the cranke are overhung. The vertical and 
horizontal connecting rods, on each side, work on the same 
crank pin. Separate steam inlets and condensers are pro- 
vided for each half engine, so that in case of emergency 
one half can be run without the other by removing the con- 
necting rods. As the cranks are set 135deg. apart, eight 


distinct steam impulses are obtained per revolution, result- 
ing in a very even turning movement, so even that an indepen- 
dent flywheel is not required. The drainage of the engines 
is perfectly natural, as the low-pressure cylinder is horizontal. 
Each engine will carry on its shaft, between the cylinders, 
a three-phase generator as mentioned above. The output 
of eash machine will be 350 amperes per phase at 6,600 
volts between phases, and 25 cycles per second. The speed 
will be 94 revolutions per minute. In addition to the 
main engine sete, two auxiliary steam-driven sete are being 
provided, each of 250 h.p. and these will be used as a 
stand-by for the excitation of the large machines as well as 
for partly lighting the station. Separate exciters for each 
generator have been provided to avoid complication in the 
awitchgear. The supply of water for the condensing plant 
in the basement of the engine-room will be provided by 
centrifugal pumps in a separate pump-house. The pumps 
will be driven by three-phase motors, and will draw their 
water from the Thames through 30in. pipes. All the 
auxiliary plant will be electrically driven. At present the 
Council's operating charges amount to 7d. per car mile, 
which Mr. Fell hopes will be reduced to less than 6d. when 
the Greenwich station is available. When the New Cross 
car-shed is finished it will have accommodation for 295 cars. 
The sub-station, which operates the lines within the radius 
of about two miles, is equipped at present with three 
500 kw. synchronous motor-generators, and there is room 
for two others. The alternating-curront side is operated 
at 6,600 volts, three-phase, and 25 cycles per second, and 
the direct-current side gives an output of 550 volts. The 
speed of each set is 300 revolutions per minute. The 
Clapham sub-station contains at present only a low-tension 
distribution switchboard. When the main station has been 
completed, this sub-station will be equipped with machinery 
and switchgear similar to the other sub-stations. 


Electrical Typefoundry.—A large printing plant 
has recently been opened by the American Typefounders’ 
Company at Communipaw, New Jersey, in which electricity 
is employed throughout for power and lighting. A descrip- 
tion of the installation appears in the American Electrician. 
The general lay-out is such that extensive additions may be 
made should future occasion require it, but at present the 
power generating plant is capable of farnishing all the 
power needed both for motors and electric lighting. 
It is installed at à point on the shop grounds about 200ft. 
north of the main group of buildings, and from here electric 
current and steam are delivered to the various buildings 
through conductors and pipes located in & covered trencb. 
The boiler equipment consists of two 150-h.p. Heine water- 
tube boilers, which are equipped with “ Tread-kill ” rocking 
grates and with improved Argand blowers. The feed-water 
pumps deliver through а 500-h.p. Cochrane feed-water 
heater, and thence to the boilers. The connections pro- 
vided in the feed-water system are very flexibly arranged. 
There are three pumps, one of which may be used 
as а fire-pump. They are located conveniently for 
access in the open space in the boiler-room between 
the boilers and the engine-room partition. The fesd- 
water heater is located to the left of the pumps. The 
generating equipment consists of three direet-connected 
units. Two of the engines are tandem compound of 125 h.p. 
each, the other is a 60-h.p. Woodbury engine. An auto- 
matic oiling system is provided, and the engine cylinders 
are provided with shifting valves and are drilled and 
tapped for indicator connections. The engines are operated 
non-condensing, and are provided with the usual centrifugal 
flywheel governor. The generators are all of ©, & С. 
make, two being of 75 kw. capacity and the other of 
30 kw. capacity. They are compound-wound machines, 
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and generate an E.M.F. of 125 volts. A gauge board is 


provided on the wall of the engine-room, containing two 
high-pressure steam-gauges, a low-pressure steam-gauge, a 
recording steam-gauge, and a clock. The switchboard is 


loft. long and stands 8jft. high, the panels being of a 
uniform height of 74ft. and surmounted with an ornamental 


copper grill. The arrangement of the panels from left to 


right is as follows: one 6ft. distributing panel, three 3ft. 
generator panels, and one 5ft. storage battery panel. The 
distribution panel has 12 pilot lamps in a double row across 
the top, four 50-ampere circuit breakers, three 400-ampere 
circuit breakers, one 150-ampere circuit breaker, four 
800-ampere circuit breakers, and one 1,000-ampere double- 
pole switch for connecting the street service should this 
become necessary. In the centre of the panel there is а 
voltmeter of the double-reading type, serving also as a 
ground detector. It is controlled by a push-button switch. 
The three generator panels are all equipped alike. Each 
panel has a pilot lamp, Empire voltmeter and ammeter, 
Thomson integrating wattmeter, field rheostat, plug for 
parallel connection, one 750-ampere double-pole switch, one 
750-ampere single-pole switch, and one 750-ampere circuit 
breaker. The storage battery panel has three pilot lamps, 
Empire voltmeter and double-reading ammeter, one 150- 
ampere battery circuit breaker, one 50-ampere circuit breaker 
for the booster motor, one Bristol recording voltmeter with 
а 25-ampere double-throw switeh, one 25-ampere circuit 
breaker, one 200-ampere double-pole main switch for 
battery charge and discharge, one 100-ampere motor 
switoh, and a 10-point end-cell witch. A swinging 


differential voltmeter is mounted on a bracket on the left 


end of the board, and is used for coupling the generators 
in parallel. All of the instruments excepting the recording 
meters are set in the back of the board, and have dials 
illuminated by incandescent lampa from the rear. The 
general electrical distribution is on the to- wire. system at 
125 volts. All of the motors, and also the lamps, both 
arc and incandescent, are supplied with ourrent from the 
same ‘bus bars in the power plant. The distances from 
` the switchboard to the various points of current consump- 
tion áre not great, so that even with the maximum distance 
the E.M.F. generated is sufficiently economical. Only a 
few arc lamps are used, and these are of the enclosed type. 
The greater part of the illumination is by incandescent 
lamps. The type-casting machines are equipped with Stow 
multi-speed motors, built by the Stow Manufacturing 
Company, of Binghampton, N.Y. The motors are back 
geared, and the speed is varied through & wide range by 
the rheostat and the method used in the Stow motors of 
changing the magnetic reluctance of the field. The plant 
is reported to have given entire satisfaction. 


Transposition of Electrical Conductors.—At a 
recent meeting of the American Institute of Electrical 
Engineers Mr. F. F. Fowle presented a paper on this 
subject, of which an abstract appears in the Electrical 
Review of New York. The author commenced by dis- 
tinguishing between alternating-current systems for the 
transmission of power and intelligence respectively. 
Whereas the former are characterised by high power, 
large currente, low or moderate frequencies, and only 
one fundamental frequency, telephone systems are charac- 
terised by low pressure, small currents, and high fre- 
quencies, available over a large range. Не then considered 
the electric and magnetic fields set up surrounding con- 
ductors, showing that where there are not more than three 
circuite, each consisting of a pair of wires, it is possible to 
place them so that there will be no mutual interference ; 
but when the number exceeds three, it becomes practically 
impossible to prevent this, Discussing the transposition of 


125 


conductors as a means of eliminating these disturbances, 
the author enumerated the further conditions necessary to 
dispose.of the disturbances. The current in the disturbing 
circuit must be constant in magnitude and in phase 
throughout the distance J, as illustrated in Fig. 1, and 
the pressure must likewise be constant in magnitude and in 
phase. That is 1 must be so short a portion of the wave- 
length in the disturbing circuit that these conditions are 
sensjbly fulfilled. At low frequencies the wave-length is 
not the primary consideration, but rather the drop in line 
pressure and the decrease of the line current, due respec- 
tively to wire impedance and to the leakage and the static 
charge. The induced currents due to electric induction 


| ааа 
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cannot, unlike those due to magnetic induction, be made to 
vanish entirely. The treatment of induction between tele- 
phone circuits has been by empirical rule rather than theory 
It has been determined by experiment with receivers of а 
given sensitiveness and transmitters of д given power, how 
frequently two adjacent circuits should be transposed in 
order to eliminate the cross-talk. Using two-mile sections, 


| transposed at the contre, the cross-talk is distinguishable 


with transmission sufficiently powerful for 1,000-mile 
service. Half or quarter-mile sections, transposed at the 
centre, are satisfactory ; this results in a minimum trans- 
position spacing of one-quarter mile. The existence of 
cable at each end of the line in any considerable length 
will reduce the cross-talk. It is necessary to devise 
different. types of transposed circuite, no two transposed 
alike, in order to treat the cases occurring in practice. 


The manner of doing this is shown in Fig. 2. The 
“ exposure " of circuit 1 to circuit 2 is one-fourth ; of 1 to 5 
is one-fourth ; of 2 to 5 is one-half; because а transposition 
at the junction of two sections, each transposed at its 
centre, has almost no beneficial effect. The exposure of 
1 to 5 is one-eighth ; of 2 to 6 and 3 to 7, one-eighth; of 
2 to 8 and 2 to 9, one-sixteenth ; and so on. The deriva- 
tion of the types is simple; the first three are obvious. 
The fourth is obtained by doubling the number of divisions 
of the transposition section from two to four, etc. The 
choice of a convenient length for / is an important matter. 
An eight-mile section has been extensively used, but is 
probably too cumbersome, A much more convenient 
section would be one four miles in length. If there ara 
only a few circuits, a two-mile section may be ud. 
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NOTES ON MOTOR-STARTING SWITCHES. 
[ CONTRIBUTED. | 
(Continued from page 626.) 


The necessary operations for the successful working of a 
reversible motor can be attained either by mechanical or 
electrical means. A simple form of the mechanical method 


is shown in Fig. 8. This illustrates a starting switch made 


by Mesers. Royce, Limited. It will be seen from the figure 
that the pulley is mounted on a shaft to which is affixed a 
weight. This is so balanced that the slightest movement 


АЯ! 
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carries more than about half an ampere, and as it never 
directly makes or breaks the motor circuit, the sparking is 
reduced to a minimum. When the reversing switch is 
brought into the off position, it turns the cam, which 
is mounted on the opposite end of the same shaft in 
such a direction as to force the rheostat contact lever 
into its highest position, with the result that all 
the resistance is inserted into the motor circuit, and 
in which position it is held by a small detent. When 
the reversing switch is brought into the on position. ia 
either direction, the cam on the rheostat front is moved into 


Fic. 8, 


in either direction will cause the weight to fall over on one 
side of the shaft. This causes the shaft to revolve, the 
speed being regulated by teeth gearing, and as the shaft 
revolves the resistance is cut out of the armature circuit. 
The speed of the motor can be further controlled by pulling 
the rope to a greater extent and so inserting resiatance in 
the shunt circuit. 

The Sturtevant Company, Limited, make an elaborate 
type of electrically-controlled switch, which is shown in 
Figs. 9 and 10. e rheostat contacts are mounted on one 
side and the reversing switch on the other. This switch is 


Fic. 9. 


designed on the same lines as the self-starting switches. A 
grooved pulley is mounted on the extended shaft, and the 
operating rope, which passes through the cage, is passed 
round and secured to tbis pulley, so that if the rope is 
pulled down the reversing switch is turned in the direction 
necessary to drive the cage downwards, and if pulled 
upwards, the reversing switch will be turned in the 
direction to propel the car upwards also. 

The function of the reversing switch is to set the direc- 
tion of the rotation of the motor, and also to open and 
close the main solenoid switch circuit, This circuit never 


а position in which the contact lever is free to fall to the 
lowest position if released by the detent. The solenoid 
circuit of the main switch is at the same time excited, with 
the result that it attracts ita plunger and closes the main 
circuit, thereby supplying current to the motor armature 
through all the rheostat resistance. This main current 
passes through a small electromagnet on the upper part of 
the rheostat front, and trips the detent which was holding 
the contact lever up, consequently the contact lever falls 
by gravity at the speed to which the dashpot has been 


Fic. 10. 


previously adjusted, and so slowly cuts out the rheostat 
resistance, and brings the motor up gradually and easily to 
its proper speed. 

One main point is that the motor circuit is always made 
and broken by the solenoid controlled main switch, which is 
equipped with large carbon contacts for mcns and bresking 
the circuit, and also with blow-out magnets for preventing 
arcing. The solenoid main switch and tbe rheostat contact 
lever are electrically interlinked in such a manner that the 
solenoid main switch will not close except when all the 
rheostat resistance is in series with motor armature. This 
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means that in sudden reversal it is impossible under any 
circumstance to reverse the current through the armature 
until the motor is at reat. It will be noted that lamps or 
other high resistance are inserted to absorb the self-induced 
current of the shunt when this circuit is broken, while in 
addition, after the solenoid has performed its lifting effort, 
its current consumption is reduced to a negligible amount 
by the automatic insertion of а high resistance in series 
with its exciting coil. 

An extension of this arrangement is also supplied, if 
necessary, in this case. No ropes are employed, but a car 
switch (illustrated in Fig. 11) is placed in the cage, and the 
whole apparatus is operatéd by means of this switch, which 
opens all the circuits when the handle is in ita central 


position, and causes the cage to either ascend or descend as 


the handle is moved to the right or the left. This car 
switch does not handle the main current required for the 
motor, but the whole apparatus depending for its successful 
working on the closing and opening of various solenoid 
switches, all the car switch has to handle is the small 
currents required for energising these solenoids. 

The movement of the car switch from its central position 
firat excites two out of four solenoids, causing them to close 
their switches, and so determines the direction of rotation 
of the motor. After this has been so determined, the 


Fic. 


solenoid main switch closes and supplies current to the 
motor through all the rheostat resistances, while at 
the same moment the brake solenoid is excited, causing 
it to release the magnetic brake. An additional solenoid, 
known as the accelerating solenoid, is then energised and 
pulls up the contact lever at the speed to which the dash- 
pot has been adjusted previously, thereby slowly bringing 
the motor up to its normal speed by gradually cutting out 
the resistance. Should the attendant forget to stop the 
cage at the extreme limits of the travel the circuit will be 
automatically opened by the limit switch, and the cage 
brought to a standstill in precisely the same way as when 
it is stopped by the attendant. The same arrangements 
are adopted of interlinking the main switch and the 
rheostat contact lever as in the former case, so that there 
is no danger of the motor being reversed too suddenly, and 


the same precautions are taken of automatically insertin 
a high resistance in the solenoid circuit, and also to absor 
the self-induced- current of the shunt when this circuit is 
broken. 

(To be continued.) 


TEST ON 500-KW. CURTIS TURBINE SET AT CORK. 


In view of the great interest taken by engineers in the 
performance of steam-turbines, we think that the publica- 
tion of a series of testa carried out on а 500-kw. continuous- 
current Curtis steam-turbine set at the Cork Electric 
Tramway and Lighting Company's station, and which was 
supplied by the British Thomson - Houston Company, 
Limited, of Rugby, may be of interest. 

These testa were conducted by Mr. Charles H. Merz, the 
consulting engineer to the company, by whose courtesy we 
are enabled to publish the results obtained. The object of 
the tests was to ascertain the steam consumption at varying 
loads, and for this purpose five testa were made—at quarter 
load, half load, three-quarter load, full load, and 25 per 
cent. overload respectively. The tests were gonerally of 
14 hours’ duration, although the last test, at 25 per cent. 


overload, was slightly under one hour. Great care was 
taken in each case that before the test was eommenced all 
conditions of load, etc., should be absolutely steady. 

The weight of condensed steam was measured by a tank 
and weighbridge, which was tested before and after the 
test and found to be accurate. Vacuum gauges were con- 
nected to the low-pressure chamber of the turbine and to 
the body of the condenser. These gauges were in agree- 
ment. Under conditions of full load, however, the vacuum 
registered in the turbine exhaust chamber was 2in. lower 
than that registered in the condenser, showing that the 
pipe connection from the turbine to the condenser was not 
sufficiently large. The barometric pressure throughout the 
test was 30°16in. 

The output of the machine was measured by two 
ammetere, a standard voltmeter, and a recording watt- 


LOG-SHEET.—TEST OF 500- КҮ. CURTIS TURBINE. 

Particulars of test. Average load during teat— Water per |. Steam peed, 
p Dorn en Е їп kw. к Eua w.-hour, : E лаш. preasure, рЫ revolations 
: “~ ° | Standard. | Switchboard. | : Ns ]b. Жы lb. I per minute. 

— ань | — — | —_—_—_—— —€———— 

4 14 hours. 128 5 125 25 | 196 4,879 249 28 8 155 51 1,835 

) 11 „, 252 248-12 375 8.400 22°64 286 155 50 1,820 

1 ц „ 593 7 393:9 590°65 | 12 377 20°95 218 155 70 1,822 

Ful | 14 „ 512 511°4 | 764 15. 755 20 6 26 9 155 104 1,820 

ц 54 minutes, 6158 011°$ 652 11,630 21 262 151 124 1,800 
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meter. The figures entered on the log-sheet attached are 
the mean figures of all readings at each load, readings being 
taken every six minutes. e readings given are the 
corrected mean readings after each instrument had been 
carefully recalibrated against a standard in the Newcastle- 
upon-Tyne Electric Supply Company's test-house. 

The tests were started by taking а reading of the watt- 
meter and by commencing to fill the water-tank, and three 
minutes after the start ammeter and wattmeter readings 
were taken. Six minutes after the first wattmeter reading 
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Curve (a) of actual Consumption of Steam with 500-kw. Curtis Turbines. 
meter 30 16in. 


а second wattmeter reading was taken, and the condensed 
steam was weighed. Six minutes after the first ammeter 
and voltmeter readings second readings of these instruments 
were taken, and so on. Hence all readings were taken 
every six minutes, the ammeter and voltmeter readings 
midway between the wattmeter and condensed steam 
records.. 


Barometer 30-18in. 
Standard Vacuum 2a ln. 
Standard Superheat 116° 


Outnut in KilAwatee 


Curve (b) of Consumption after corrections for Vacuum and Superheat. 


A general summary of the results of the tests is given 
by the log-sheet attached. Steam consumption curves are 
so attached: (a) curve actually obtained; (b) curve made 
out with correction to 26:66 vacuum and 115deg. superheat. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address. 
BY ALEXANDER SIEMENS, PRESIDENT. 
(Concluded from page 707.) 


However important capital and labour are to an industry, 
the third factor, “management,” is none the less essential 
for ita satisfactory progress. Under this term everythin 
is included which appertains to : (a) the selection of site f 
works, their planning and their equipment; (b) the com- 
mercial work connected with the business ; (c) the arrange- 
ments for carrying on operations; (@) the designing of 
new apparatus and the investigation of new methods of 
manufacture. It is easy to understand that in every one 
of these directions good management can do much to lower 
the cost of production, but this is hardly the time to 
discuss all these points in detail. Only on the last I venture 
to make a few remarks, as the proper design is a matter 
in which the members of this Institution are interested, 
more particularly those who have only recently graduated 
from a college. A good design should have for ite aim 


| good judgm 


the lewering of the cost by employing simple compenent 

rts which can either easily be obtained or cheaply manu- 
actured. The first requirement is fulfilled by utilising 
standard sizes, and in this respect the work of the Engineer- 
ing Standards Committee is of the greatest possible 
importance to the industries of this country. In addition 
to these “ public standards,” much can be done to facilitate 
work by adhering to standard parte in each factory, so 
that it is not necessary to carry an immense variety of 
parte in stock. 

А number,of graduates do not realise that the object 
of their working practically in the various shops, in 
addition to studying at a college, is to teach them by 
their experience what the difficulties of the various opera- 
tions really consist of. It is not so important that they 
learn to overcome these difficulties as easily and as quickly 
as а skilled workman, but that they acquire the habit of 


thinking how to avoid these difficulties when they are 


designing new work, and how to take advantage of the 
material at their disposal. In other words, а designer 
should have an intimate acquaintance with the scientific 
principles that come into play and with the ways in which 
they are applied, and he should know, if possible from 
personal experience, the capabilities and the limitations of 
the workman and of the maehinery by which the operations 
are carried out. It is, however, by no means sufficient for 
preparing suitable designs to be well acquainted with the 
means employed to execute them; it is just as important 
to form an accurate conception of the problem that has 
to be solved, and to possess а thorough knowledge of 
previous attempts in the same direction, and of the causes 
of their success or failure, 

Another branch of knowledge required for the good 
management of factories is а careful training in the way 
ef conduciing experimental investigations, coupled with the 
ent as to which investigations are worth takin 
up. No doubt the list of 5 that ought to be foun 
in а good manager could be extended still further, but 
enough has been said about all the three principal factors 
to show the great number of different points which have 
to be considered in connection with the internal working 
of modern industries. Besides these internal factors, there 
are all the external circumstances which influence the well- 
being of the industries, and it is easy to see, even without 
entering at length into further details, that no true picture 
of the state of an industry can be arrived at if only a few 
features of their complicated constitution are to be taken 
into consideration. 

These remarks about industries in general apply naturally 
to the young electrical industry quite as much as to the 
oldest-established one ; there are, however, some features of 
its development which bave greatly contributed to ite rapid 
rise, and could, perhaps, be imitated in other industries to 
their great advantage. At first the long time during which 
weak battery currents alone were employed, chiefly for 
telegraphic purposes, permitted the completion of important 
scientific investigations, which in the end led to the discovery 
of those fundamental laws which form the basis of all 
praetical applications of eleetricity. Nor has science deserted 
the industry when it began to deal with powerful currents. 
I will only remind you of Dr. John Hopkinson's mathe- 
matical demonstration in this room, that alternate-current 
machines can be worked in parallel This example is 
particularly interesting, as in this case science has pointed 
out to the engineer how he could solve one of his problems. 
Usually the function of science has been to prevent its 
followers from being deceived by appearances or by plausible 
fallacies. By such negative indications alone science can 
give definite answers, while its deductions of a positive 
character cannot be accepted without further proof, owing 
to the uncertainty whether all premises necessary for the 
correct solution of the problem have been taken into 
consideration. For this reason deductions arrived at 
theoretically should be tested by practical applications 
before further conclusions are based upon them. Неге 
again the electrical industry has had the great advantage of 


possessing from its very beginning most sensitive inetru- 


ments, which, in addition, are easily handled, so that the 
verifieation of theories has been а comparatively easy 
matter, and it has been possible to control by acourate 
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measurements all operations not only in the laboratory, 
but also in the workshop. | 

One feature of electrical measuremente has contributed 
more than anything elee to the rapid rise of the industry, 
and that is the adoption of the same units of measurement 
in all countries. The idea of such а system originated with 
Prof. Wilhelm Weber, of Gottingen, about 70 years ago, 
but the British Association for the Advancement of Science 
has the honour of having taken the first step to realise the 
proposal of Weber by appointing а committee to suggest 
practical electrical units. This committee, after due 
deliberation, chose as the basis of their system the centi- 
metre, the gramme, and the second, and I should like to 
know why they chose the metrical units, unless they had 
convinced themselves that these were the best for the 

At that time (1861) there was no question of 
international unita, nor had the metrical system been adopted 
as universally as it is now; all the more weight ought, 
therefore, to be attached to the decision of this committee, 
which consisted of eminent scientific men and prominent 
engineers, so that both the theoretieal and the practical 
aspects of the question were kept in view during their 
deliberations. Certainly there is no doubt about the bene- 
ficial effect of the adoption of this system by all countries, 
and I have no recollection of ever hearing that the decimal 
division adopted in it has given rise to any difficulties. 
It is true some modifications have become necessary, which 
were discussed and accepted at а series of international 
congresses called for the purpose, but so far as I am aware 
nobody bas ever suggested that it would be to the advantage 
of any country to start a system of electrical units of ite 
own. In spite of this favourable experience, we all know 
that there exists stil an obstinate resistance against the 
general introduction of the metrical system into this country, 
although it has been shown over and over again that the 
reasons advanced for this obstruction are based on fallacies, 
and are opposed to the experience of other countries, Such 
an attitude is very largely due to want of practice with a 
thoroughly consistent system of weights and measures. 

In this connection it is significant that all engineers 
who have had to deal for any length of time with metrical 
measuremente unhesitatingly prefer them to the English 
want-of-system. I am, of course, aware that some prominent 
engineers profess to have tried to work with metrical unita, 
and have been unable to work as quickly and easily with 
them as they could with their accustomed units. About 
them one is tempted to say that their conclusion in this 
particular matter is about as reliable as that of a man 
who tries to skate, and, after his first attempt, gives it 
as his opinion that you cannot move faster by skating 
than by walking. Another big outory is raised against the 
metrical system on account of the great disturbance of all 
business transactions that would result from the change of 
weights and measures, and appalling figures are marshallod 
as to the expense of giving effect to it. It does not appear 
that other countries have been ruined by discarding obsolete 
weights and measures, nor should the expert opinion of 
$he inspectors of weights and measures be ignored, who 
unanimously consider the introduction of the metrical 
system to be a pressing need to put an end to the existing 
confusion, and advocate, in addition, that such an introduc- 
tion should be made compulsory. 

The very same thing has been recommended by two or 
three parliamentary committees after hearing innumerable 
Witnesses for and against the change. Why should such 
well-considered opinions be calm!y ignored, and why should 
the bogie of expense be trotted out before the public when 
the real sentiments of the opponents about the disturbance 
of trade, caused by a change of weights and measures, are 
disclosed by the fact that they themselves advocate a revised 
British system, based on the inch, the introduction of which 
would have the same disturbing influence as that of the 
metrical system, but would lack the advantage of making 
the international metrical system the universal one? For 
it cannot be doubted that the example of Great Britain 
would immediately be followed by the British Colonies and 
by the United States, so that the whole community in all 
civilised countries would enjoy the same advantages as 
the electrical engineers already possess. Against this 


argument the opponents of the metrical system usually 


point out that even in France some instances can be found 
where the old measures are used in preference to the 
metrical ones, but on examination it turns out that only the 
old names are preserved in some districts and in some trades, - 
but that in reality the measures in use are based upon 
metrical units. 

The few exceptions are only proving the rule; and it 
would be as wrong to say that the metrical system is not 
universally used in France or Germany, as it would be to 
contend that English is not the langaage of the United 
Kingdom, because you can find people in some remote parts 
who do not know that language. 

As a last resort the expense of changing the screw- 
threads is urged against the change to the metrical system, 
and the Continental practice of calling the system Whit- 
worth thread” is eonsidered an incontrovertible proof that 
the metrical screw-thread is impracticable. If all taps and 
dies and leading screws had to be exchanged at once, it 
would certainly be a costly affair, but such a measure is not 
likely to be adopted, as no advantage could result from it. 
For the real difficulty with screw-threads is that giving 
dimensions on paper is not sufficient to ensure that the 
screws, manufactured according to such instructions in 
different works, are really interchangeable. This subject 
has been investigated by a committee of the War Office, 
and their conclusions throw a very interesting light on the 
controversy. In their opinion it is only possible to obtain : 
interchangeable screws if the leading screws by which they 
are made have all been cut on the same screw-cutting 
lathe, or are at least cut on benches which are fitted with 
a leading screw manufactured on the original bench. If 
another link is interposed, differences in the screw turned 
out become perceptible. As a consequence of the finding 
of this committee a screw-cutting lathe has been set up 
at the National Physical Laboratory, where leading screws 


for screw-cutting lathes are to be manufactured. The 


same experience has been made in other countries where 
nominally ‘“‘Whitworth’s threads” are used. It is not 
possible to make screws interchangeable by prescribing 
their dimensions ; the only way is to obtain taps and dies 
or leading spindles cut by the same tools. If it is nota 
case of extreme accuracy, there is no difficulty in cutting 
English threads by means of ‘a metrical leading screw 
or vice vers. By using a wheel with 127 teeth on the 
driving axle an accuracy of 1 : 6350 can be obtained, which 
is sufficient for ordinary purposes. In any case it is much 
to be regretted that such a useless encumbrance of our 
daily life, and such an obstacle to foreign trade, as the 
English system of weights and measures has not yet been 
abolished. | 

Among other external factors which influence the technical 
side of industries are the patent laws of the various 
countries—a subject on which the most divergent opinione 
have been pronounced. It would lead me too far if I 
attempted to discuss all the features connected with the 
patenting of inventions, but I should like to draw your 
attention to the fallacy of considering a preliminary 
examination, as practised in the United States, for 
instance, to be of any advantage to an inventor. That 
system of examination involves as much trouble and expense 
as a lawsuit, but it is no bar to a lawsuit being commenced 
later on, and then the same case has to be argued over 
again. A favourable result of such an examination is, 
therefore, in no way a guarantee of the validity of the 
patent—on the other hand, I willingly admit that antici- 
pations may be detected by this search. It is, however, 
the business of an inventor to find out for himself what 
has been done before, and to make himself thoroughly 
acquainted with his subject before he begins to suggest 
improvements. In this work heshould be assisted by the 
staff of the Patent Office, where а reference library for 
technical subjects should be at his disposal, containing not 
only patente, industrial designs, or models and trade marks, 
as prescribed by Article XII. of the International Con- 
vention for the Protection of Industrial Property, but also 
files of the principal technical and scientific periodicals and 
transactions. Searching such records will prove to be a 
liberal education, and will in the end be of greater 
advantage to the inventor than having this work done 
for him by the members of the staff, who cannot be as 
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well qualified to make the search as the inventor himself, | latter case the diagram Fig. 16 would be altered, and it 
as their acquaintance with the essential features of a new | could not so easily be seen where the loss of efficiency 


device is necessarily inferior to his. 

Other branches of legislation besides the patent laws 
affect industries directly or indirectly, either by prescribing 
measures for safeguarding health and life, or by laying down 
rules for the building of factories, or by dealing with the 
liability of employers in case of accidents. With all these 
I do not propose to deal in further detail, as I hope that by 
merely outlining the influences under which industrial 
work is carried on, I have made it clear that they are very 
numerous and of the most varied character. It is, therefore, 
extremely difficult Ito forésee what consequences a serious 
alteration of some of the existing conditions will entail, 
while it would be quite wrong to draw conclusions about 
them from a comparison of the industrial state of a country 
at the present time with its position before railways, 
telegraphs, and other modern contrivances revolutionised 
the intercourse between nations. By their aid manufacturers 
in any country are now in a position to make themselves 

uickly acquainted with the latest improvements affecting 
their business that may have been discovered anywhere, 
and they can also ascertain without much delay and with 
very little trouble what the requirements are of the remotest 
communities. In this respect manufacturers of all countries 
are now competing on an equal footing, where formerly those 
oo country may have had great advantages over the 
others. 

Another cause of change has been the desire of many 
countries to create their own industries instead of depend- 
ing on foreign supplies, and it is not very wonderful that 
the British industries have new rivals where 60 years ago 
they had absolute command of the markets. If complaints 
are now raised that this foreign competition is ever increas- 
ing, and proposals are made to protect British industries 
against it, two pointe require particular attention. One is 
that it is hopeless to endeavour to re-establish the former 
monopoly, and the second that it might be useful to investi- 
gate whether the former industrial supremacy has not led 
to neglect in many respecte, for which we now have to 
suffer. Whatever remedies may be proposed to enable 
British industries to hold their own in the general com- 
petition, there is in my opinion only one safe test for 
selecting the right ones, and that is tbst their adoption 
should lower the cost of production for the benefit of the 
whole community. 


A SCIENTIFIC INVESTIGATION INTO THE 
POSSIBILITIES OF GAS-TURBINES.* 
BY R. M. NEILSON, ASSOCIATE MEMBER 
(Concluded from page 674.) 
It will be seen that it has been assumed that the gas and 
steam expand adiabatically separate from each other. The 


me 


Abe. Press. Lbs. per. sq. in. 


Yolume 
Fic. 19.—Pressure-Volume Diagram. ` 


adiabatic curve of the one is different from that of the 
otber, as the specific heats are different ; and while the gas 
falls to a temperature of 140deg. C. (413deg. absolute C.), 
the steam falls only to 184deg. C. (457deg. absolute C.). 
This will be correct if the steam and gas are not mixed. 
It is much simpler to consider this case than to consider 
the case where the gases are intimately mixed. In this 
* Paper read before the Institution of Mechanical Engineers, 


came in. In practice, however, it will probably be found 
convenient to mix the gases. "This will alter the diagrams 
and the efficiency somewhat; but what has been considered 
gives а good idea of the general effect of the employment 
of steam in conjunction with gas. If the steam and gas 
are not mixed, а condenser could be employed for the 
former. The steam could then be expanded to a much 
lower temperature and pressure, and the efficiency would 
be considerably raised. 


Hr.2273 
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ria, 20. — Entropy-Temperature Diagram. 


Cycle II. could be modified in the same way as Cyele I. 
was modified by combining steam with the А. case 
of this nature has not been worked out, but Case 1 of 
Cycle II. could probably be modified in this way. Case 2 
of Cyole II. could not be so treated on account of the high 
ratio of negative work to gross work that would occur. 

One might try to improve on all these cycles by extend- 
ing the adiabatic expansion line of the gas below atmo- 
sphere, instead of stopping it at atmospheric pressure. It 
would, of course, be necessary to compress the fluid back 
again to atmospheric pressure; but if this compression is 
isothermal, or between the isothermal and adiabatic, there 
will be an increase in efficiency. Carnot's cycle is, in fact, 
being approached in the lower part of the diagram. 

Figs. 19 and 20 are respectively pressure-volume and 
entropy-temperature diagrams of Cycle I., Case 5, modified 


by continuing the adiabatic expansion to a pressure of 21Ь. 
per square inch absolute. The scale for volumes in Fig. 10 
has for convenience been made half of that of the other 
diagrams. K 5 representa the addition to the adiabatic line 
of expansion, and Jc represents isothermal compression of 
the gas from 2lb. absolute at ò to 15lb. absolute at с. 
There should be no difficulty in a turbine in extending the 
expansion from K to ö. There may be difficulty, however, 


25 — — — 


THE ELECTRICAL ENGINEER, NOVEMBER 18, 1904 731 


in getting isothermal compression. from b to atmospheric 
pressure at c. As the volume at b is 14 times the initial 
volume, it will be desirable to get the fluid discharged as 
quickly as possible. A rotary compressor will probably 
be best for this purpose. A compression sufficiently near 
to the isothermal and sufficiently remote from the adiabatic 
to appreciably raise the efficiency should be obtainable. 
The temperature at b is 270deg. C. (643deg. absolute C), 
and if the compression is isothermal, this will, of course, 
be the temperature all along the line bc. The gases could 
be passed through or around water-cooled tubes to keep 
down the temperature during compression. With the gas 
at а temperature of 543deg. absolute C. it would not do to 
Spray water into it, unless sufficient water were sprayed 
to eool the gas below the boiling point of the water, which 
is 326deg. absolute C. at this pressure. If compression 
takes place along the itothermal line ö с, a net amount of 
work will be gained, represented by the area K bc. The 
gas will be discharged into the atmosphere at c, the volume 
at discharge being 1:874 of the original volume (at A) 
Even if the compression is not isothermal, an amount of 
work may be gained which will wipe out the extra losses 
inthe machine, provide for pumping out the cooling water, 
and may leave a margin of net gain. 

In Fig. 20 the heat absorbed by the fluid is represented 
by the area a G H k, the heat rejected by the area a A c b k, 
and the heat converted into work by the area AGH bc. 
As the heat absorbed remains unchanged, while the heat 
converted into work is increased by the area K 5 c, E, is, 
of course, increased. | 

E Area AGH be 


area AG H 


This enlarging of the diagram, of course, affects the ratio 
of negative work to gross work. Referring to Fig. 19, 


gross work = area 2ZH K ebc 
negative work = area 2 Z & А area К е0 
net work = area AG Hbc 


neg. work area Z G A + area K eb 
gross work area 2 Z HKe S 


In the free- piston explosion engines, at опе time in fairly 
common use, of which the best known is the Otto and 
Langen, the expansion was carried to a pressure con- 
siderably below the atmosphere. The compression to 
atmospheric pressure which followed this must have been 
between the isothermal and the adiabatic, 

If this continuation of the adiabatic expansion below 
atmospheric pressure is not found to be advisable to the 
extent that has just been described, it may be found 
advisable to a less extent. If it is found advisable in any 
case, it is more likely to be so in a case in which the high 
pressure of the gases after combustion is reduced to a low 
pressure in divergent nozzles before the gas is allowed into 
the turbine casing, than in a case in which the whole fall 
of preasure takes place in the turbine casing. In the 
former case very high vane speeds are necessary, and the 


friction between the rotating parts and the fluid in the | 


casing is an extremely important matter. The reduction of | jn the regenerator which was given up by а previous charge) 
he 


the pressure within the turbine casing from atmospheric 
pressure (or above that) to one-quarter or one-eighth of 
that amount may, therefore, very much reduce the frictional 
losses. Itis true that the rotary pump, if such is employed 
for completing the cycle, has to deliver at atmospheric 
pressure, but the rotating parts of the pump can revolve 
at a much lower speed, and the friction therefore be of 
much less consequence. 

With such high-speed turbines there is another question 
to be considered. It has been stated in discussing Cases 
бА and 4A of Cycle I. and 14 and 2a of Cycle II. that 
the velocity of the gases escaping from the divergent 
nozzles would be over 4,000ft. per second if the heat 
energy converted into kinetic energy was as mentioned. 
The author is not, however, aware of any results of experi- 
menta having been published in which velocities of tbese 
amounts were obtained when the pressure of the medium 
into which the divergent nozzle diacharged was atmospheric. 
It is supposed by some that there is a maximum limit to the 
velocity of a gas leaving a divergent nozzle and escaping 


into a given medium which is at a given pressure, eto., 
and that this limiting velocity is dependent on the pressure 
in the medium into which the nozzle discharges, and is less 
when the pressure in this medium is greater, and vice 
versá—that is to say, it is supposed by some that, after 
a certain velocity of discharge has been attained, no 
increase in the initial temperature or pressure will increase 
this velocity ; but a reduction of the pressure in the medium 
may increase this velocity. The author does not express 
any opinion himself on this point, but if it should be 
found that the reduction of the pressure inside a turbine 
casing below atmospheric pressure enables us to convert 
the heat energy of our gas into kinetic energy more 
effectively, this will be а further argument in favour of so 
reducing the pressure. Whether or not there is an advan- 
tage to be gained remains to be proved, but there. is at 
any rate & possibility of gain by thus extending the expan- 
sion, and а ibility which, in the author's opinion, 
should not be ignored. In dealing with large volumes 
and small pressures there is, as already mentioned, an 
immense difference between turbines and reciprocating 


engines, 
й CVCLE IV. 


The fourth cycle which will be considered іп this paper 
is one in which a high ideal efficiency can be obtained with 
a low compression, and without having an abnormally 
high ratio of negative work to gross work. Figs. 21 and 22 
are respectively pressure-volume and entropytemperature 
diagrams for an engine working on this cycle. In explain- 
ing the cycle it is best to start at E. At this point 
the temperature of the fluid is 1,592deg. C. (1,865deg, 
absolute C.). and the pressure is 301b. absolute. 

-Let the fluid be heated by combustion at constant 
pressure along the line E! C! till the temperature reaches 
2,000deg. C. (2,273deg. absolute C.) Now let the gas 
expand adiabatically from C! to D! till the pressure is 
atmospheric. The temperature will then be 1,592deg. C. 
(1,865deg. absolute C.). Now let the gas pass through a 
regenerating chamber and be cooled at a constant pressure 
from D! to Е! till the temperature is 80deg. C. (353deg. 
absolute C.). The gas escapes at F. into atmosphere, and 
thereafter cools at constant pressure to 17deg. C. (290deg. 
absolute C.) at A. А new charge is taken at A and com- 
pressed adiabatically to Bl, where the pressure is 501Ь. 
absolute and the temperature 80deg. C. (353deg. absolute 
C.). The fluid is now passed through the regenerating 
chamber, and is heated at constant pressure along the line 
BI EI, taking back the heat given up by the last charge. 
This will raise its temperature to 1,592deg. C. (1,865dog. 
absolute C.) and place the fluid in the condition it was at 
the start. 

Referring to Fig. 21, the gross work is represented 
by the ares g! G! C! D!, the negative work by the area 
g! Œ B! A, and the net work by the area A B! C! D!, 


negative work area 91 Œ B! A 
''" gros work area 91 Gi Ci D! 
= 0*16 (0°1553). 
The heat absorbed by the fluid (other than that obtained 


is represented in Fig. 22 by the area e E! C! d. 


heat rejected (other than that given to the regenerator) is 


represented by the area а А F! f. The heat converted 


into work is represented by the difference of these two 


areas. 
Now, area А В! C D! i | 
area а B! C! d- area f F! D! d area a A F! f 
— area а B! C! d- area а B! E! e- area a A F! f 
= area e E! C! d- area a А Е f. 
г. area A B! C! D! represents the heat converted into 


work. 
E area A B! CI D! 
area e E! Cl d 
The ideal efficiency is high; but the highest actual 
efficiency which could practically be obtained would be 
very much below this. Besides the losses in the motor 
proper and in the pump, there would be a very great loss 
in the regenerator. It would not be practicable to reduce 


= 0:84, 


= 
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the temperature of the exhausting gases in the regenerator 
to 80deg. C., or to raise the temperature of the fresh gases 
in the regenerator to 1,592deg. C. 

If the losses in the regenerator and in the passages 
leading to it and from it amountéd to 50 per cent. of 
the heat which is ideally given to or taken from the 
regenerator, these losses would have to be made up by 
extra heat given to the fluid by combustion, and the 
efficiency would fall to 0'3. This does not take into 
account the losses in the motor proper and in the pump. 
. The heat losses in the motor would probably be very great. 
This cycle may, however, when used with turbines give 
results sufficiently good to justify its use. It certainly 
seems to promise better results with turbines than with 
reciprocating engines on account of the lower frictional 
losses ‘than might be expectéd with turbines. With 
reciprocating engines the large Volumes and the low 
pressure of the fluid would cause extremely high per- 
‚ centage losses in friction. 

The cycle has the disadvantage that gas at а very high 
temperature has to be conveyed from the regenerator to 
the turbine. This practically forces us to have the turbine 
quite close to the regenerator. It would seem to be neces- 
sary to build tha regenerator of brickwork, and to build 


Еа. 21.—Cycle IV. Pressure- Volume Diagram. 


but it is suggested that, after a careful perusal of this 

per, the effect of any change can be guessed at with 
air accuracy. It might be possible to use the exhaust 
gases from a turbine working according to Cycle I., Cases 
1 and 3, or Cycle II., Case 1, to heat the fluid after com- 
pression, and so to save fuel. Consider Fig. 4. The heat 
supplied to the fluid is represented by the area a B C d. 
Part of this heat might be obtained from the hot exhaust 
gases and the efficiency of the cycle thus raised, as will be 
clear from the description just given of Cycle IV. With 
Cycle I., Cases 1 and 3, and Cycle II., Case 1, there should 
be no necessity to use a regenerator of brick or such like 
refractory material. The exhaust gases oould be passed 
through tubes, and the fresh air over the outside 
Surfaces of the tubes, or some equivalent construction 
employed. Many other cycles or modifications of cyoles 
might have been investigated, but the author has con- 
sidered it inadvisable to burden the paper with them. 
As regards the Carnot cycle, an engine working on this 
cycle would have the same value for E as one working on 
Cycle I. for the same values of ¢ and % and if the 
isothermal expansion were carried far enough, it would, 
under ideal conditions, do the same work per cycle for the 
same amount of fluid, and have the same ratio of negative 
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Fie. 22,—Cycle IV. Entropy-Temperature Diagram. 


the turbine into this brickwork. This will very much limit 
the usefulness of the cycle, as it will be quite unfeasible 
in many cases either to have а regenerator of the nature 
required at the place where power is wanted, or to 
transmit the power from a place suitable for holding the 
regenerator. Nevertheless, there will be cases in which 
it will be quite practicable to build a regenerator beside the 
turbine, and this cycle would therefore seem to be worthy 
of consideration. A rotary pump driven from the turbine 
spindle could easily be ше for compressing the gases, thus 
simplifying the mechanical moving parts. 

The several cases can be compared in the table. It 
will be seen that high ideal efficiency is, as a rule, accom- 
5 by a high ratio of negative work to gross work. 

ycle IV. is, however, an exception to the rule. The cycle 
has the highest ideal efficiency and the lowest ratio of 
negative work to work. Ав has been already 
pointed out, however, the efficiency which we could actually 
hope to obtain with this cycle would be very much below 
the ideal, and ‘the cycle has other objections, as alread 
stated. Cycle I., Case 1, has a high ratio of negative wor 
to gross work, although the efiiciency is the lowest. This 
is because all the heat is supplied to the gas at a compara- 
tively low temperature. 

Engineers interested in any particular cycle can work 
out other cases for themselves if they consider it necessary, 


work to gross work. The maximum volume of the fluid 
would, however, be very much greater, and although this 
is not such a serious matter with a turbine as with a 
reciprocating engine, it is, nevertheless, not а condition to 
be accepted without due recompense. 

TABLE OoMPARING THE SEVERAL OYCLES AND OASES. 


Compression. Max. Id Ratio 

ЗА Press. | Мах. | prese. effi- of neg. 
ye Oase. Temp. Ib. рег temp. 10. per ciency|, Vork 
abs. О. (вд. in. abs. О, (д. in. (4. to gross 

abs. abs. ` | work. 

—— M— 1 |389 42 978 242,035 | 040 
E „| 2 309 42 2, 278 482 |025| 017 
EE 5 & 54 682°5 500 2,878 500 | 0:58 | 0°30 
„ „14 & 4a; 909 | 818 2, 278 818 0:68 | 0°40 
rg 1&]1А 500 101 273 0°66 | 0°23 
II rer 8 2 & 2a' 750 417 2, 275 1, 205 | 0:68 | 088 
IEE 2 |682:5 | 300 | 2,273 0:33 | 0:41 
CC — 35⁵ 50 2,275 50 | 0:84 | 0'16 


И ап = working on Cycle I. has Т, = te, then an 
engine working on the Carnot cycle with the same values 
of ¢ and te would require, in order to do the same work, 
to commence its adiabatic expansion at the point where 
the engine working on Cycle I. leaves off. If p and P, 
on the Cycle I. engine are atmospheric pressure, then on 
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the Carnot cycle engine the whole of the adiabatic expan- 
sion would take place below atmospheric pressure. 15 is 
interesting to compare the Carnot cycle with other cycles, 
but it hardly seems useful in the present investigation to 
devote any more space to this 

Although the practical efficiency of an engine is usually 
of great importance, there are many occasions on which a 
very poor efficiency will be tolerated if other conditions are 
satisfactory. Small gas-engines using lighting gas, costing 
28. to 58. per 1,000 cubic feet, are employed in great 
numbers although the fuel cost per brake horse-power hour 
is very high. Small electromotors are extensively used 
consuming current which costs over 2d. per Board of Trade 
unit. The fuel cost and the energy cost respectively in 
the two cases are high, but the user prefers to put up with 
this rather than employ a power plant which has a higher 
initial cost or which requires more attention or is generally 
more inconvenient. 

If, therefore, small gas-turbines could be sold at a low 
price, and if they requirod little attention and did not 
readily get out of order, they might be in great demand, 
even although the gas consumption per brake horse-power 
hour was high. With the average user of a small engine, 
producing, say, 100 brake horse-power hours per week, a 
reduction of £10 in the initial cost is of more consequence 
than a reduction of two cubic feet per brake horse-power 
hour in gas consumption. The same user would no doubt 
be quite willing to allow an additional five cubic feet 
of gas per brake horse-power hour if he was saved trouble 
and anxiety and small expenses in the working of the 


engine 

Fo produce a gas-turbine cheaply, it would seem neces- 
sary to entirely avoid reciprocating parts, and to be content 
with a low compression. Cycle L, Case 1, would seem to 
lend itself to cheapness of construction and simplicity, but 
it might be advisable to reduce the compression at the 
expense of efficiency. А rotary pump could undertake the 
com pression. 

In many cases the vibration of a reciprocating engine is 
extremely objectionable; and a motor that ran with 
practically no vibration would be popular even if its initial 
cost was greater and it was more extravagant of fuel. In 
motorcars, for example, oil or spirit explosion engines are 
used for their lightness and compactness ; but the vibration 
they cause is objectionable. If a satisfactory turbine were 
obtainable, there is no doubt that motorcar builders would 
eagerly buy it and instal it on their motorcars, even if the 
cost was greater and the efficiency less than many arrange- 
ments of explosion reciprocating engines now in use. 

One might mention many other uses to which gas-turbines 
eould advantageously be put if they were obtainable as 
fairly efficient and reliable machines. In many factories 
and engineering works electric motors fed by current from 
а central station are used to drive individual machines or 
groups of machines in order to save the losses and incon- 
veniences produced by driving by belts or ropes. Gas- 
engines (reciprocating) have been used to а limited extent 
for the ваше purpose, but the foundations required by 
these and the vibration caused by them have prevented 
their extensive use. If a gasturbine were obtainable 
which could be set down anywhere like an electric motor 
it would serve splendidly for this purpose, and in order to 
displace electric driving it would only require to possess 
an efficiency greater than the efficiency of the central-station 
engine multiplied by the efficiencies of dynamo, mains, and 
motor. 

Saction gas producers are coming into extensive use, and 
by their means gas-engines can take the place of steam- 
engines in places where they otherwise could not. Whatever 
objections there may be to the supply of gas to gas-engines 
from these suction producers, these objections should be 
less rather than greater with turbines than with reciprocat- 
ing engines. 

The power of a gas-turbine could be effectively varied 
with an insignificant variation of speed by cutting out one 
or more of the nozzles or admission ports which admit tbe 
fluid to the turbine buckets or first set of buckets when 
several are employed in series, tho fluid being passed 
through the acting ports or nozzles at а uniform pressure 
and with a uniform velocity. To enable the acting nozzles 


.or admission ports, no matter how many may be in use, to 


deliver the fluid always iu the same uniform manner, it 
will be necessary, if one flame supplies all the nozzles or 
admission porte, to control the fuel and air supplies to 
the flame in conjunction with the mechanism which cute 
off the nozzles or admission ports. It will, however, be 
usually advisable to supply the air and fuel to the flame 
at & constant velocity, and, although this could be done 
when one flame supplied а varying number of nozzles, thig 
would involve complications; and it may, therefore, be 
found expedient to have & separate flame and a separate 
combustion chamber for each nozzle. This will, however, 
involve the necessity of igniting or extinguishing а flame 
for each change of power, and although this could be 
done automatically, it is objectionable. Much careful con- 
sideration will be required to determine which is the least 
evil to put up with and which course had better be taken. 

It is hoped by the author that this comparison of the 
several cycles treated on will be of some use in showing 
what may be expected from any of these, and which will 
be best suited for a motor which is required to work 
under given conditions, and which it is important should 
have given characteristics. One cannot, however, compare 
the several cycles and estimate the actual efficiencies, eto., 
which one could expect to obtain in practice in anything 
like so satisfactory a manner as could be desired, without 
having more information obtained by experiment on the 
following three points: (1) Losses in pneumatic compres- 
sion to high pressures—(a) with reciprocating compressors ; 
(b) with rotary compressors; (c) with a combination of 
reciprocating and rotary compressors. (2) Expansion of 
hot gases in divergent nozzles. (3) Radiation losses and 
transference of heat from gases to metals at high tempera- 
tures. 

It would immensely aid the solving of the gas-turbine 
problem if a thorough set of experiments on these three 
points were made and the results published. This would, 
of course, cost а considerable amount of money, but the 
information obtained by the engineering world would be 
very good value at the price. Maney has been spent and 
is being spent by engineering and scientific societies on 
investigations which, while no doubt interesting and 
instructive, are not of so far-reaching importance as experi- 
ments which would materially aid in the production of а 
successful gas-turbine. .» 


SMALL TALK BY THE LOW-CASTE WIREMAN. 
BY “JACK BLOGSON." 


The following effasion makes no pretence at taking a 
logical line of thought. It is, in fact, simply a big grumble 
at the present state of elsctrical work and systems. How- 
ever, it is to be hoped it will strike a goodly number of 
readers as possessing some horse sense, particularly regard- 
ing the position an apprentice finds himself in at the end of 
his term. Evidently it all reduces down to a conflict 
between influence and training, and who can say but the 
former gains the day in nine cases out of ten. Whilst 
reading the Old ’Un’s” letters, which lately appeared in 
this journal, one would fancy most aspiring (perbaps 
impecunious) young engineers would feel a trifle envious 
of the imaginary “ Young Un.“ with his free choice of shop 
and college. Some of the latter letters indulged in a pretty 
hard shot at the unspeakable, beer-guzzling, horse-backing, 
working-man, who ів so infinirely below tho Young Un's“ 
standing. Now, how many shop foremen will dispute the fact 
that the state of things represented is completely reversed, as 
thisdazzling high flown pupil usually manages to borrowsome 
cash from the foreman (especially on а country job), which 
is usually paid back on what is known ae the Kathleen 
Mavourneen " system—''It may be for years, and it may 
be for ever.” 

But to resume the grumbling. The following will no 
doubt be of interest to some readers: Eight pupils, 
apprentices, or whatever name you please to apply to 
them, paid fees averaging each £100 to a certain firm of 
electrical contractors. In return they were supposed to 
acquire '*the art, trade, and profession of electrical engineers.“ 
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Some, when they had their term completed, were generously 
proffered a situation by the manager at sume varying from 
208. to 258. per week, they at this time being well qualified 
$o execute wiring work, the rate for which ia 8d. per hour. 
Others, owing to the lack of capacity, and perhaps thirst, 
were ignominiously fired out with an excellent reference 
personally written by the governor. 

Now, a brief account of how these individuals fared up to 


the present may interest readers. Taking them in numerical, 


order: No. 1 turned out a fairly good plant and wire man ; 
not being afforded an opportunity of acquiring a knowledge 
of estimating and draughtsman work, and having no 
influence to pitchfork him into a good berth, he developed 
into а journeyman wireman. 
station (desperate pitchforking). 


contractors. No. 4 has abandoned the electrical business, 


and has settled down to farming at home. No. 5 has an 
income at his back, and has consequently been on the 


lookout for a nice congenial job at, say, £800 per annum. 
Vain hopes ! 


tidings. 


Now, any young fellow can, with a little trouble, get 
into & shop providing he does not want a salary to 
commence with, and if he has that invaluable gift— 
observation—and applies himself to study, there is no 
good 
What, then, is the mental calibre of a 


earthly reason why he should not develop into a 
workman in time. 


No. 2, good post in power 
No. 3, very indifferent 
man; travelling round like а wandering Jew victimising 


No. 6 opened a high-class bar and billiard- 
rooms; getting rich rapidly. No. 7 secured а good station 
job (foreign) on his own merits. No. 8, in America; no 


could certainly be used universally with the greatest advan- 


tage. Space will allow only a few to be quoted. Section 48 
is of interest. It provides for the salaried business agent 
to visit as many jobs as possible in his district weekly, 
asking each workman for his card, and punchiog same. 
This speedily stops non-union and union men working on 
same job. The I. B. E. W. class electrical workers under the 
following headings: (1) armature winders ; (2) journeymen 
wiremen ; (3) shopmen ; (4) maintenance men; (5) switch- 
board and dynamo attendants. The wireman’s work com- 
prises the installation and repair (unless done in shop) of 
all devices by which the energy or force known as electricity 
is utilised.” A shopman’s work is done in shop only. 
A “maintenance man” is defined as a man in charge 
of an isolated plant; his work includes keeping aro 
lamps and motors in order, “but shall not include 
running new circuits for light or power, or the construc 
tion or installation of sigas or display lights.” Switchboard 
and dynamo attendants, Class 5, refers to station work. 
Section 61, Rule 10, is extra good. Not more than one 
man connected with a firm, whether a partner or stock 
holder, shall do journeyman’s work, and he must have a 
working card ; ing in a partner or working 
member simply to have a cheap man around (the italics are 
mine) will not be recognised.” Section 61, Rule 13, forbids 
all apprentices or helpers working on a job unless a journey- 
man is also on the same job. Section 73 says: “Any 
member who refuses to show his wages when requested by 
another shall be fined 5dol." Section 75 may possibly lead 
to some trouble on this side of the water, but, certainly, if 
some of the I.B.E.W. rules were adhered to by men and 


person who demande and accepts large sums, as in the 
foregoing cases, without giving bis pupils any more 
facilities of becoming & thoroughly experienced engineer 
than the youth whose aim is simply to become a wireman? 
Now, again, referring to our eight examples Nos. 7 and 
2 are practically the only cases who have secured decent 
posts. The latter may certainly burst up the station, but 
as the old proverb has it, The devil takes care of his own.” 
Nos. 1,3, and 8 bave descended to the level of the Old Un’s” 
fourtheaste—wireman or workman. No.5isthepersonification 
of what the "Young One" should develop into. No.6 deeply 
regrets the time he spent at the business, but can argue 
the point about the correctness of his meter readings with 
the power-house officials until they become black in the 
face. He regardsit now as very surprising that apprentices 
will work hard for the employers or masters and pay them 
to let them (the apprentices) do so. Now, several of the 
above youths were well posted both practically and theoreti- 
cally on finishing up, and if they could possibly step into 


masters, and а system of examination organised and adopted, 
it would certainly give a bond fide man a chance, and also 
stop the inflax of cycle mechanics, scene shifters, labourers, 
etc., whose presence is so detrimental to the industry both 
in the eyes of trained workmen and the public. 


MANCHESTER STREET-LIGHTING. 


The following is the full text of an interesting report 
presented by Mr. S. L. Pearce, the chief electrical engineer 
to the Manchester Corporation, to the special Street Mains 
Sub-Committee. We have, however, cut out the list of 
streets as not being of general interest. The report is dated 
Oct. 11, 1904, and reads as follows : 


Report on Street-Lighting with New Arc Lamps. 


even a ticklish job would certainly manage to hold it, 
they, of course, then being fresh from practice, science 
classes, etc. But folke cannot possibly wait for 18-carat 
chances to arrive, or subsist on their unfortunate relatives 
The immediate result of this is : our smart 


for a lifetime. 
apprentice, instead of becoming a future shining light in 


the electrical firmament, tackles a conduit job instead and 


gets his fingers pulled in with the wires by the new nipper, 


who has come to the line with the very sensible intention 
of being a workman or wireman, no more or less. Why even 


a wireman’s job is scarcely worth all the trouble, training, 
and experience required to fill it properly. 

Let us consider the various classes of work he is called 
on to execute, and which every qualified man can do: 
wiring in several systems, casing, both socket and screwed 
conduit, lead-covered and concentric, telephone and bell 
work, motors, arc lamps, ability to work from plans and 
blue prints, perhaps some gas and oil engine work thrown 
in, etc. Though the list looks a bit formidable, a good 
man has had experience at everything above specified, and 
that without, perhaps, ever troubling hie brains as to the 
meaning of 47 cL. Another very noticeable thing is 
the way the various sub-divisions of the electrical business 
blend together in this country. It is nothing unusual to 
find а workman who was, we will say, on house-wiring & 
while since, running a plant to-day, to leave, perhaps, in а 
month and tackle telephone work. Of course, the indi- 
vidual may acquire a better training, but would it not be 
better to specialise things a little ? 

I have before me now a copy of the rules of the Inter- 
national Brotherhood of Electrical Workers. Some of those 


Gentlemen, —I now have the pleasure to report that the whole 
of the alterations to the existing system of street-lighting, 
together with oertain extensions thereto as sanctioned by you in 
March last, have been carried out, and that important data and 
figures have been obtained therefrom as to costs and illuminating 
effect, these results being embodied in the present report. It 
may be of interest to state briefly what has been done during 
the past few months. The six old open-type 10-ampere 
Crompton lamps in front of the infirmary on Piccadilly have 
been replaced by nine nine-ampere enclosed Gilbert lamps. Ia 
addition, 12 six-ampere lamps of the same make have been placed 
on the centre poles of the tramways running from Portland- 
street to Mosley-street. The old 16 Brockie-Pell 10-ampere 
open-type lamps in Albert-square have been replaced by six 
ampere Gilbert lamps to the same number. In St. Ann's-square 
the old six Brockie-Pell lamps have been replaced by new 
Gilbert lamps, and two more have been added, one on either 
side of the centre of the square. These latter took the place 
of the gas lamps that were taken down. We have, therefore, 
in all, now 45 lampe, and so far the new Gilbert type of lamp 
has given great satisfaction, burning with a clear and very 
steady light for at least 120 hours without recarboning, 
trimming, or any attention. The current consumption is, as 
stated by the makers, 600 watts, or six amperes at 100 volts, 
“шл to seven-tenths of a unit рег 1,000 candle-power 

ours. 

Under the superintendence of Mr. Ratcliff, the head of the 
testing department at the Polygon, an extensive system of com- 
parative tests have been made between (1) the new aro lighting, 
(2) the intensified gas system, and (3) the ordinary incandescent 
gas lamps on a portable street photometer, kindly lent me for 
the purpose by the technical school authorities. The results 
of these tests are shown in the form of ourvos appended to this 
report. The readings were all taken at a height of about 


Aft. Oin. from the ground, this being the most regular height 
for measuremente of this class. "The results are expressed in 
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the usual illumination unite—viz., ** candle-feet "—2r, in other 
words, the particular illaminating effect ab any point is 
expressed in terms of the equivalent number of candles at 
a distance of lft. away from that point. Ordinary street- 
lighting illumination varies from 05 to 1:5 oandle- feet. 
Angthing over one candle-foot is very good, and over 
1:5 canmd]e-feet exceptionally good. Lines are shown 
giving the mean illuminating affect, and also approximate 
curves for the eandle-power given from the 
lights. The curves show clearly the effect from lamp- 
pole to lamp-pole. The maximum candle-powers observed 
were as follows: Piccadilly, nine-ampere arcs, 1, 152 0. p.; Albert- 
square, aix-ampere arcs, 850 с.р. ; Шу, віх-ашреге arcs, 
753 o.p.; Sackville-street, intensified ges (three burners), 
525 с.р. ; All Sainte’, incandescent gas, 512 c.p. : Parker-street, 
** Soott-Snell " gas (one burner), 291 о. Р. ; Cheetham Hill-road, 
incandescent gas, 147 o.p. 


4 


different. 


ЕЕЕ ЕЕЕ 
Tun REER 


difference in the candle-powers of the respective lamps, this is 
an interesting result, as it dis of the statement that the 
1 arcs in Manchester do not diffuse their light so well as 

e gas 
Diagram 3 shows the curves for the centre-pole arcs in 
Piccadilly and incandescent gas in Cheetham Hill-road. The 
lamp-poles in the latter locality are 200ft. apart, and the curves 
show that at a greater distance than about 50ft. from the poste 
there is no illamination at all. This would be a good route for 
the adoption of aro lighting. 

The question of comparative costa I have already submitted 
an estimate to you in my report of March 10, and the resulte 
obtained have practically borne out those figures, and little 
modification is n . The price hitherto charged for 
current for street-lighting has been 2d. per unit, but consider- 
ing that the load factor is & very high one, approximately 40 
per oent., the price could be fairly reduced to to 14d. and still 
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DIAGRAM 1, 


Diagram 1 shows the curves of illumination for the nine- 
ampere aros on Piccadilly and the intensified gas lamps round 
the technical school, which are to a great extent self-explana- 
tory. With the arc lamps the light was so intense within a 
distance of 10ft. of the poles that the readings were off the 
scale of the instrument, and the curves had therefore to be 


calculated beyond a certain point with the help of the results 


from the six-ampere lamps. 

Diagram 2 2 shows the curves of illumination for the six- 
ampere ares in Albert-square and the incandescent gas lamps 
at All Saints’. It is interesting to compare the former with the 
‘intensified " lighting round the technical school, the lamp- 
posts being approximately the ваше distance apart, the mean 
illuminating effect in the case of the arc lamps being 2:05 candle- 
feet, as s un 1°43 for the intensified gas. It will further be 
observed that the lowest mean illuminating effect is for the 


arcs 1°08 candle-feet, and for gas 70. Allowing even for the 


The price charged on the 


allow a margin of profit. The latest available costs show that 
for a demand of this nature the running and standing charges 
together only amount to ‘95d. : unit, so that there would be 
a profit of ‘3d. per unit, bas n the lid. rate, irrespective 
of the fact that the fixed shares: are going on now the whole 
time, whether the demand is made or not. . We have at the 
present time 24 all-night lamps and 21 lamps that are switched 
out at 11 p.m. Averaging these together; I find that under the 
new working conditions, and with current at 14d. per unit, the 
equivalent price per lamp- per annum works out at £11. 17s. 6d. 

sis of tbe old working was approxi- 
mately last year £19 per lamp per annum. It is evident that a 
substantial reduction could be made in the event of the depart- 

ment obtaining consent to extend the present street-lighting 
system. .Compering the costs of production for street-lighting 
as between ares and the ''intensified gas," I take the last 
figare furnished me by the gas department for the latter 
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method, which is at the rate of 1:084. 1,000 candle-power REVENUE AOCOUNT. 
hours. I believe this figure also inc ades for 10 per cent. Dr. Expenditure, - Ф ad. 
depreciation. To generation of eleotricity ................... --——. 4, 653 1 10 

Gas.—At 4,000 hours of burning, d of ынанан Distribution of electricity .......... eere eee 796 6 9 
equivalent to 1,000 с.р. : cost = 4, x1 1084. = £1 3 and ири to publio mp... 18 : 

ciriciby.— nta, rates, and taxes .......................................... 

Ete j 4 kas r the same conditions as sown ‘number of Management ase alate . 8 . 1,180 3 11 
units used = —— = 2, 800; 2,800 x 95d. = £11. 1s. 6d. ; | Special charges—insuranoe, eto... . 8 18 17 0 
carbon and 1 5 10 per eent. = £L. 5s. ; Total expenditure . . еен . 7,669 15 8 
total, £12. 128. 6d. ; equiv ent to 75d. per 1,000 candle- | Amount ed to net revenue account .................. .. 8,587 10 2 
power hours. I have taken the same dy for depreciation for 
oomperison. From calculations made, I find that the costs of 816,067 5 10 
illumination in Albert-square and Sackville-street work out as Бе, 2 ad. 
follows : Br. В of current per meter ................ —  — 13,457 9 7 

Albert-square Arcs—Oonsumption, 600 watts per hour; mean | Sale under contracts ...................... —.——.——.—.— 744 94 
candle-feet (M. C. F.), taken from curves=2°03 ; Board of Trade анай p piana Saabs oe ЗИЯ „„ — ie : ^ 

of meters and other apparatus ........................ 

units per M. C. F. per bour = . 000 295, which at 95d. Sale and repairs of lampa·ͥ( ... . . . .... 449 15 5 

r Board of Trade unit= 28d. рея per M. O. F. per hour Sale and repairs of other Apparatus ———— (€ 235 9 2 
or arcs = 28d. £16,057 6 10 
8 000. „„ cai eal о — as Bi | STATEMENT or ELECTRICITY GENERATED, SOLD, ETC. 
candle-power hours; mean candle-feet, taken from curves | Quantity iei en rese ——— :— „„ 

565d 020116 lamps · . P 

=1°43 . cost per M. C. F. per hour for gas 1: 4 =' Quantity sold 4 Ву а F 5 952,291 

The abore calonlations, as far за they afset tho “ares,” aro | Quantity maad р m by matat a BOLOI) gg 
based on actual measurements taken on the site. These results Total quantity accounted for . .. ..... .. . 947,695 
are based on the results of working of the past few months, Quantity not accounted {ог............................—....... ~- 501,550 
and are therefore reliable, and there is only one conclusion to | Total maximum supply demanded (kilowatts) ) . ü 


be drawn—viz., that the electricity department can carry out a 
system of street -lighting that compares more than favourably 
with the ‘‘ intensified gas system,” both from the point of view 
of annual cost and illuminating effect. 

As the committee are Ee lg у кте ч, have at the present 
time a large amount of arc lighting cable laid in various parts 
of the city. I find this amounts to no less than 22 miles, and 
the approximate cost of same is 515,000, not one penny of which 
is bringing in any return ; in fact, the cables never have been 
put into use yet. 


SOCIETY OF ENGINEERS’ CONVERSAZIONE. 


A most enjoyable time was spent by the members of the 
Society of Ессен and their guests on Wednesd rig м 
when a conversazione was held at the Royal оаа т 
Institution, Whitehall, to celebrate the soolety's гета The 
president (Mr. D. B. Butler) and Mrs. Butler held a reception 
from 8.30 p.m. to 9 p.m., the guests, as they arrived, ng 
thence into the museum, where the band of the 22nd Mi dlesex 
Rifles (Volunteers) discoursed sweet music. Variety in the 
way of entertainment was provided by the Imperial Glee 
Singers and by Mr. George A. Goodwin, past-president, who 
delivered an interesting lecture entitled ‘‘ Japan and the Far 
East,” illustrated by photographic lantern views, before a large 
audience in the lecture theatre. Mr. Perry F. Narsey, the 
secretary of the society, must be congratulated on the success 
which attended the arrangements for the function. 


HARROGATE ELECTRICITY ACCOUNTS. 


The accounts of the Harrogate Corporation electricity 
department for the year ended March 31, 1904, show a total 
expenditure on capital account to that date of £98,751. 
Abstracts of the revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc., are 
given herewith. 

GENERAL BALANCE-SREET., 


Liabilities. & 8. d. 

Capital account—amount received .......................... 108,190 0 0 
Sundry eredi torre . ẽ 222 1.762 15 9 
Sinking fund PAT T .. inttene tn rennen . $6185 8 4 
Reserve fund ao mntt а.е 1,100 0 0 
Qi T MTM 4,064 2 6 
£118,250 3 7 

Or. Assets. £ ad. 
Capital account—amount expended for works . 98,751 1 4 
Stores on DANG MOM ER 812 6 6 
Sundry debtors for current supplied........................... 4,962 17 6 
Ainet, 8 51 14 3 
Securities held (cost price) . 5,155 5 4 
Cash with treasure rn 22 - 9,458 18 8 
Qash in troasurer's hands (reserve fünd) os noires ,100 0 


. Number of public lamps: 60 arca, 265 8-o.p. incandescents, 


FORTHCOMING EVENTS. 


Faipay, Nov. 18. 
Institution of Meohanioal Engineers. —At 8 p.m., general meeting. 


Junior Institution of Engineers.—At 8 p.m., Mr. W. Н. Lindley 
will deliver his presidential address on " Municipal Engineering 
on the Continent," 


North-East Coast Institution of Engineers and Shipbuilders.— 
General meeting. 


Institution of Electrical Engineers (Manchester Section)— 
„лан Alternating-Oarrent Generators,” by Мт. М. 
alker 
SATURDAY, Nov. 19. 


Corps of Electrical Engineers (R.V.).—At 7.50 p. m., dinner at 
the Criterion. 

Institution of Electrical Engineers (Leeds Seoction),— Visits to 
Messrs. W. T. Glover and Oo.’s cable works and the Formby power 
station of the Lancashire and Yorkshire Railway. 


Monpay, Nov. 21. 


Junior Institution of Engineers.—Visits to Dudley Port and 
Birmingham to inepect the central station of the South Stafford- 
shire Mond Gas Company aud the Nechelle Gasworks of the 
Birmingham Corporation. Train leaves Euston at 9.20 a.m. 


Turspay, Nov. 22. 


Institution of Civil Engineers.—At 8 p. m., Distribution of 
Electrica] Energy,” by Mr. J. F. О. Snell. 


WEDNESDAY, Nov, 25. 


Institution of Electrical Engineers (Birmingham Local 
Section). —At 7.30 p. m., the chairman (Dr. W. E, Sumpner) will 
deliver his address. 


Society ef Arts.—At 8 p. m., The Syatematic Promotion of British 


Trade," by Mr. B. H. Morgan. 


THURSDAY, Noy. 24. 


Institution of Electrical Engimeers.—At 8 p. m., Hydro- 
Dynamical and Electromagnetic Investigations the 
Magnetic Flux Distribution in Toothed-Oore Armatures,” by 
Н. 8. Hele-Shaw, F. R. S., Alfred Hay, D. So., and P. H. 
Powell, M. So. 


Fripay, Nov. 26. 


ester Students’ 


Institution of Engineers (Manch 
'" Electric Power in Machine Shope,” 


Electrical 
Section).—At 7.50 p. m., 
. Н. О, Jenkins. 


SATURDAY, Nov. 26. 


Glasgow Technical College. —AÀt 7.30 p. m. 
of Large Reversing Engines Working Intermittently,” 
M. Georgi. 


The . ш 
у ; 


December 1.—Annual dinner of the Institution of Electrical Engineer 
at the Hotel Oecil. 


December 1.—Society of Arts, “ Running Powers,” 


by Mr. Stephen 
Sellon, .. i 
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MR. SWINBURNE’S REPORT ON CHELTENHAM, 


This report containe much that is good, some that is 
bad, and a little rather indifferent. As regards the latter, 
we must not be dogmatical, because Mr. Swinburne is 
probably as justly entitled to his opinion ‘as we are to 
ours—is just as likely to be correct—hence to tilt at him 
on this account would be dangerous. The good in the 
report -needs no comment, but the bad must lead to 
discussion. Perhaps on one indifferent point we might 
venture a word: “Residents not dependent 
on local prosperity.” Is not this conclusion doubtful, 
and have not these residents been attracted because 
of the salubrity of the town, its varied attractions, 
and its low rates? The attractions are partly due to 
publie works, and the lower rating is partly due to the 
inorease in number of ratepayers, which increase again 
is due in some measure to the action of the authorities. 
Local prosperity really has much to do in attracting honse- 
holds with fired incomes. A salubrious town, not pros- 
perous, with high rates and no attractions, has few fixed- 
income households. On the contrary, such a town, 
very prosperous, with many attractions and low rates, 
has many fixed-income households, and the increased 
number further diminishes the rates per individual. 
The broad fact about Cheltenham is that its electricity 
supply has not been pecuniarily successfal, that it has not 
furnished a profit, nor, indeed, covered ite expenses. Mr. 
Swinburne, we are sorry to see, takes up a position in 
regard to accounts which we think wholly untenable and 
utterly fallacious. We shall meet with a direct negative 
the implied statement that a ''local authority borrows 
at a low rate,” the comparison, of course, being with a 
company. A real comparison is impossible because of the 
differing conditions. Many companies obtain capital and 
pay no interest whatever. The rate of interest at which а 
company gets its capital depends entirely upon the success of 
the company. Then is not the statement equally fallacious, 
that “an industrial concern provides capital for running at 
а loss during the first few years.” We have seen a good 
many prospectuses, but we seldom see one that admits of 
a possible loss even on the first year’s working, much more 
for several years. They mostly estimate for an immediate 
profit—small it may be, but still a profit ; and to hear the 
excuses made at the annual meeting when such profit does 
not accrue would make an angel weep, and if, perchance, 
the profit should be a negative one—that, is a loss—no 
chairman would think of stating that the loss was 
provided for in the capital account. We are not refer- 
ring to the period of construction. Investors know that 
profits cannot be earned before work is begun, but they 
do not expect to wait three or four years after work 


| has commenced before getting a return for their invest- 


ment. Highly speculative enterprises do not come within 
our purview. А speculation differs entirely from an ordinary 
investment in a humdrum concern. Further, we do not 
think Mr. Swinburne’s reference to working capital is 
justified. The question of working capital depends 
altogether upon the concern. Some businesses require а 
very large working capital; others require a very small 
working capital, or none at all. Finally as regards 
these comments—otherwise they will become unwieldy— 
that blessed word "antiquation." It is a word imported 
into the discussions upon electrical matters, as if 
antiquation of machines electrical was something unique 
and applicable only to such machines. Can 

Swinburne or anybody else point out any general 
acceptance in the msking of extra depreciation allow- 
ances for any class of machines hitherto used during 
the whole history of the world? Antiquation exista in 
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every class of machine wherein progress towards perfection 
is possible. Every good patent means antiquation of good- 
ness knows what value of machinery, but the user of а 
boiler, or an engine, or a lift, or a machine does not 
antiquate it and scrap it, though by so doing he might 
possibly get something more efficient. No company can 
pursue the course of scrapping because of antiquation, and 
they do not. What happens is that the users of the older 
and, perhaps, less economical machines have to put up with 
diminished profits if products are sold at the same prices. 
The newer the mill or factory the more perfect the 
machinery, but the mill to be built five years hence will 
contain still more perfect machinery; but the former 
owner depreciates only in the usual way, not extra because 
of antiquation. However, this question will have to be 
thrashed out at greater length and more in detail else- 
where Ав regards Mr. Swinburne's conclusions, they are 
correct, and may be summed up in the words that all com- 
mercial undertakings should be carried on with rigid regard 
. to the known rules necessary for and leading to success. 


CORRESPONDENCE. 


“Опе man’s word is no man's word, 
Justice needs that both be heard." 


COST OF PRODUCTION AND MR. SIEMENS'S 
PRESIDENTIAL ADDRESS. 


Sik,—At the present moment, when the future of our 
industries hangs in the balance, it is appropriate that Mr. 
Siemens in his presidential address should have drawn our 
attention to the fundamental factor which must govern 
such future. This factor is “cost of production,” nothing 
else matters. Yet there is a reservation from a purely 
philosophic point of view. 

Mr. Siemens is correct in saying that the progress of 
civilisation is in proportion to the cheapening of articles of 
consumption.” From a practical point of view—not the 
general, but the relative—cheapeniug of production is of 
importance to us. А man or а nation is concerned to 
produce an article more cheaply than another man or 
another nation. This sounds a prosaic reason for happiness, 
yet poets have expressed the same truth. Emerson says, 
“If a man can write a better book, preach a better sermon, 
or make а better mousetrap than his neighbour, though he 
build his house in the wood, the world will make a beaten 
path to his door!“ 

Mr. Siemens has not treated the subject from this com- 
parative standpoint, and whilst we must thank our Presi- 
dent for pointing out the important truth mentioned above, 
we regret that he has not brought it to its proper conclu- 
sion, and the result is that he does not sət forth the true 
laws that govern cost of production, but leads us into 
by-paths that hide the truth. After introducing this 
subject, we, speaking as electrical producers, had the right 
to expect an answer this question: Is the English elec- 
trical industry capable of producing as cheaply or cheaper 
than its Continental or American rivals? If Mr. Siemens 
thinks the answer should be in the affirmative, then we 
would ask, "Why are millions worth of electrical machinery 
imported from abroad?” If the answer should be in the 
negative, then we wish to hear from the presidential chair 
the reasons and the remedy. 

We cannot deduce from Mr. Siemens’s address a decided 
opinion, but from its general pessimistic tone we must 
surmise that English industries are not capable of produc- 
ing that cheapness which he considers essential, and he 
makes this concluding remark, “It is hopeless to endeavour 
to re-establish our former monopoly.” Surely Mr. Siemens 
said nothing that should lead him to give such desponding 
advice, and we, as a firm engaged in producing industries, 
wish to raise a protest against such a melancholy pro- 
nouncement, which if believed in must inevitably have 
the effect of striking terror into the hearts of Hoglish 
manufacturers. 


Surely 9 country that not so long ago could wake 


" mousetraps" better than any other country can hope to 
do so again! England has a healthy climate, an unrivalled 
geographical position, a good soil, great mineral resources, 
and an industrious population. Surely if we at present do 
not produce as well and cheaply as other countries, whose 
natural resources are worse than ours, there must be a 
reason for it of an exceptional character. 

Mr. Siemens somehow endeavours to blame somebody— 
our workmen and trade unions are accused of restricting 
output, and thus increasing cost of production. Our patent 
laws and the want of the metric system are mentioned. 
I hold that these and similar reasons are secondary, and 
would disappear if the primary reason were removed. 
Cheapness of production nowadays depends upon the 
manufacture of large quantities, and to enable a large 
output the first essential is demand—that is, customers and 
their orders. | 

We do not at present manufacture in England as cheaply 
as our rivals abroad, because our factories are not as large 
and our output not as continuous. In other words, our 
rivals have a larger market for their producta. "This larger 
market is given to foreign manufacturers by the help of 
their and our Governments. Their Government gives them 
security by means of custom duties of their home market ; 
our Government gratuitously places at their disposal our 


.own home markets. Thus we in England are deprived of 


that reasonable security so necessary to procure large out- 
put and demand which our rivals 688. | 
It is evident that Mr. Siemens, whilst telling us in dismal 
language that we have lost the faculty of cheap production, 
does not give us the true reason, which is lesser demand 
than that enjoyed by our rivals. It is true that had he 
come to this very obvious conclusion, he would have had to 
touch upon the fiscal question—a contingency which he 
deprecates—but the question of cost of production is so 
intimately connected with the trading systems of the world, 
that it would have been better not to dwell on the subject 
at all than to be diffident in attacking its logical conclu- 
sions.— Yours, eto., G, d. 


GERMAN TELEPHONES, 


Sir,—I notice in your issue of the 11th inst. you devote a 
leading article to the question of Why, in certain tele. 
phone work for the Richmond Guardians, German tele- 
phones were adopted instead of British-made instruments,” 
and that a letter also appears in your correspondence 
column on the ваше subject. You suggest that there ma 
be several reasons, but confine yourself to the one whic 
you think the most charitable. May I suggest one or two 
other reasons, and at the same time, in the spirit of the 
two lines of poetry heading your correspondence column, 
ask you to spare space therein for the publication of same? 

First, then, I understand that the German make of tele- 
phone was specified by the architect. Now, I take it an 
architect is a person selected on account of his superior 
knowledge of certain matters to advise his cliente according 
to his experience and opinions, and prepare specifications 
based upon such advice, with a view to ensuring that his 
clients get the best value for their money. In specifying 
the particular type of German-made telephones, he doubt- 
less had this fact well in his mind, and specified that which 
his experience found to be the most reliable. Obviously, 
therefore, an architect is quite an unnecessary extravagance 
if his opinion is not to be accepted as paramount, and if 
any contractor with an imaginary grievance, or for other 
reasons, is allowed to walk round the specification, the 
services of the architect could be dispensed with, and public 
bodies might as well throw open their work to contractors, 
and invite them to send in estimates and specifications 


ad lib.—with what results can be left to the imagination. 


Secondly, [ note that there are already some British and 
German made telephones in use at Richmond, the former 
being of the same make as those which were offered as an 
alternative by the Disappointed Contractor.” I suggest 
the probability, Sir (with bated breath, and no thought of 
treason), that the German-made telephones may have proved 
the most satisfactory when working alongside the British- 
made article. 

Thirdly, it is more than probable that some of the types 
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of instruments specified as most suitable were such as are 


not made by British firms. | 

Beyond these points, I notice that the Disappointed 
Contractor's " tender for British-made telephones was about 
10 per cent. lower than for German make. Since the wiring 
of the job either with English or German made instruments 
could not possibly vary, the logical conclusion is that he 
could not buy the latter so cheaply by 10 per cent. as he 
could the former. This fact is quite antagonistic to the 
general opinion that German goods are dumped down in 
this country and sold at ruinously low prices, in competition 
with British-made goods. Неге is а case where, according 
to the Disappointed Contractor's showing, the German 
goods are 10 per cent. dearer in price, and yet are preferred 
to British make. 

There must be something distinctly superior about the 
German-made telephones to account for this, and the archi- 
tect is consequently justified in specifying same. If my 
deductions are incorrect or illogical, then there must be 
some other reason why the Disappointed Contractor can 
quote 10 per cent. lower for British-made than for German- 
made telephones. These reasons would, of course, be best 
known to himself, but if he were so disinterestedly anxious 
to further the interest of the British industry, I do not 
doubt that many of his fellow-contractors would thank him 
to tell them how he manages it. Pozzled might think 
it out. — Yours, ete., ENGLISHMAN, 

Nov. 16, 1904. 


BASTIAN METER COMPANY. 


Бтв, —It has come to my kaowledge that a rumour has 
gained considerable currency to the effect that I have 
vermiaated my connection with tbe above company, and I 
should esteem it a great favour if you will grant me space 
in your columns to give this rumour an emphatic denial, as 
it is calculated to do me and my business serious damage. 
As a matter of fact, I and my relatives have considerably 
increased our holdings in the company during the last 
few months, and although I have nominally resigned the 
managing directorship, nevertheless I take precisely the 
same active interest in the management as heretofore.— 
Yours, ete., C. ORME BASTIAN. 


LETTERS FROM AN OLD HAND TO A YOUNG ONE. 


XIV.—ON SUBORDINATION. 


My DAR Younc ’Un,—I am now about to address 
you for the benefit of your health and the good of your 
soul, so to speak. If anything I may say appears to you 
to be unjust or harsh, you are at liberty to reply in your 
next, provided that you are polite. | 

I have noticed in your letters a growing tendency to carp 
at your employer. Не seems, judging from your epiatles, 
to be everlastingly in one of three conditions—he is either 
doing well that which he ought never to be doing at all, or 
he is doing badly that which he ought to be doing well, 
or he is not doing at all that which he ought to be going 
for baldheaded. Consequently I have been keeping an 
anxious eye on the share market, for the reason that I am 
to а certain small extent financially interested in your firm. 
I am glad to say, however, that up to the present there has 
been no panic on the Stock Exchange about the position of 
your concern, the manufactures of the company bear a 
good name, and I am therefore impelled to the opinion that 
you have been raising the Wolf” огу. 

Now, to а man of your decent disposition and average 
intelligence, it does not need to be elaborately demonstrated 
that to have the reputation of being an unfair critic is 
about the most unfortunate character you can get. Most 
fellows of the better sort have an instinct for equity, and I 
have known cases where a man has yielded a point or two 
that he believed to belong to him rather than run the risk 
of falling into unfairness. 

It is puerile to take up the position that master and man 
are natural enemies, and fair game for each other's venomous 
criticism. When I wasa boy at school I imagined that I was 
doing a great and glorious thing in shielding а schoolmate 


from well-deserved castigation. The argument, so far as I 
can recollect it, was: The master is bigger than us, therefore 
he can, and will, thrash ; therefore he is our enemy; therefore 
we must exercise our utmost ingenuity and, if necessary, 
suffer tortures, to make his life a misery. And we did it. 
And precious little fools we were. А good many workmen 
reason on the same lines with respect to their employer, 
only as they daren’t play monkey- tricks for fear of losing 
their job they take it out in criticism. It is no use saying 
to this type of malcontent, “ Раб yourself in his place,” 
because he knows he will never have a chance of gettin 
there. Consequently he can make foolish utterances, wit 
the knowledge that he will never have to eat them after- 
wards. If you analyse the shop criticisms you hear, you 
will deduce two things ; first, that certain criticisms become 
general property, each man saying that thing because it is 
fashionable, and each one believing it because everybody else 
says it; second, that any man bringing a fresh criticism 
into the market goes about for the rest of the day with 
the swagger of a new recruit on his first evening out, to 
the admiration of all beholders. If you can preserve your 
independence of thought to the extent of detaching your- 
self from an opinion that is generally accepted as an axiom 
unless it appeals directly to your own reason, you will see 
that many shop criticisms are short-sighted and one-sided ; 
if you can keep your natural fairness intact through the 
rasping influences of shop-life, you will understand there 
is no glory in picking holes in a man's coat unless some 
tangible good can come of the ventilating process. 

he boss of a works has a very difficult job. He has 
not merely to fashion his own work in all its details with 
the aim of making it euccessful, but he has to originate 
master-thoughts for all the intelligences under him. Detail 
thought is fairly simple. The workman who cannot think 
out the details of the job he is on is an idiot, and should 
be given an outside berth with no screw attached. But 
master-thinking ie different. Phil May was & genius at 
line-drawing. He could express as much with three curves 
and a wiggle as most men could get with a maze of cross- 
hatching and stippling. His method was to get his picture 
down somehow, апа then to eliminate, line by line, all 
unnecessary, strokes till only the master-lines remained. 
The picture, splendid in simplicity, was then presented for 
the beholder to fill in his own mental conception of light 
and shade. The works manager, if he manages at all, ia 
the master-line man. He pute in the sweeping strokes of 
policy. His is the sphere of broad effects. You are given 
a little bit of the general picture to fill in with light and 
shade to the best of your ability. You are a subordinate, 
but you are as good a man as your boss if, and only if, you 
perform your function as well as he does his. If you jab 
in your finishing touches in а slipshod manner under the 
conviction that the whole picture is а mess, the probability 
is that your part of the show will be conspicuous by its 
wretched execution. The man has not been invented yet 
who can at one and the same time growl at the general 
scheme and put in good work on the part entrusted to 
him. On the other hand, a good morsel of detail work may 
possibly save a general scheme from wreck. 

Another thing that wants guarding against is selfishness. 
Don't try to run the show if someone else is paid to do it. 
If you are capable and the boss isn't, the surest way of 
convincing the shareholders that you are the better man 
is to make tbe excellenoe of your particular department 
scintillate against the general background of mediocrity 
provided by your chief. If you are really superior to your 
boss it will not be long before other people are in the know 
besides yourself, provided that you express the state of the 
case in works rather than words. I understand that the 
truth about the Russian disaster on the Yalu was that one 
of the subordinate generals thought he knew a lot better 
than his commander-in-chief. He pushed his own success 
and crumpled up the entire army. Consequently he got 
himself disliked. Don’t you! 

As a final exhortation, let me implore you, if you really 
must quarrel and criticise and kick because of your employer, 
to make a confidant of the household cat. Previously 
lighting your pipe, esconce yourself in front of the fire in 
your private sitting-room and induce the cat to repose on 
the bearthrug. Produce that state of satisfaction in the 
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beast which is indicated by loud rumbling noises, either by 
stroking it, addressing it in endearing accents, or other 
blandishments. Carefully note that the door and windows 
are completely closed, and then pour out your sorrows to 
the cat. Let yourself go—let there be no reserve ; consider 
the cat as your wife or your familiar demon. The animal 
will probably turn its greenish eyes upon you with silent 
sympathy. It may even be moved to rub its head against 
your trouserleg or to leap upon your lap. However this 
may be, you may be perfeotly certain that it will not repeat 
what you have said. Апа thia is the greatest qualification 
that а cat can have, from the point of view of а subordinate 
like yourself, whose ideas are divergent from and superior 
to those of his boss. Anyway, don’s write to me again 
indicating-that уой can see further and know better than 
your chief, because I shall just pitch your letter into the 
fire.— Yours, THE OLD UN. 


ELECTRICITY IN FACTORIES. 


PROPOSED NEW REGULATIONS. 


In our issue for Oct. 21, on p. 602, we published a draft 
received from the Home Office of some proposed regula- 
tions dealing with the use of electricity in factories. Before 
these come into force an enquiry will be held before a 
committee, and it is extremely desirable that anyone 
having objections to the regulations should bring forward 
the same in good time. That some such regulations are 
good for the whole industry we have no doubt, but it is 
equally important that the wording actually adopted should 
be such that clauses do not prevent the spread of electrical 
driving in factories, nor hamper developments in the 
application of electricity to factory work generally. We 
have carefully gone through the proposed regulations 
and have talked the matter over with a number of firms 
interested. The following are some of the amendments 
which have been suggested, and we publish them in order 
that others may again look through the regulations and 
see whether these amendments could not themselves be 
improved upon before the committee meets to hear 
evidence. These amendments аге: 


(a) Clause 1.— The totally enclosing of wires in strong 
metal casings is objected to on the grounds of (b) inacces- 
sibility of conductors ; difficulty in maintaining satisfactory 
insulation resistance between conductors and earth; in 
totally enclosed metal tubing, owing to the condensation 
of moisture in such tubing; diffioulty of inspecting the 
condition of conductors when in service; difficulty of 
localisation of faults and the remedying of same, due to 
the inaccessibility of conductors; increased first cost. It 
is suggested that cables supported on ipsulators, spaced a 
suitable distance apart, are readily accessible and enable 
the insulation resistance to be maintained at its maximum 
value. It is suggested that Clause 1 be amended as follows: 
(c) “ All wires in connection with the supply shall be so 
arranged that there shall be a minimum danger from sbock 
or fire. Where readily accessible, the wires shall be com- 
pletely enclosed in strong metal or other approved casing." 


(a) Clause 2 —(b) It is suggested that where suitably- 
designed automatic circuit breakers are used it is unneces- 
sary to use switches in series with them, as ап automatic 
circuit breaker is an equally reliable device to a switch, and, 
in general, is better adapted to open a cireuit under emer- 
gency conditions. The addition of a switch under the 
circumstances increases the first cost of the installation 
without increasing the safety of the arrangement. It is, 


* therefore, suggested that this clause be amended as follows : 


* 


(c) *All mains and branch circuits should be protected by 
switches and fuses, or by automatic circuit breakers. Where 
circuit breakers are used on one pole only they shall be 
fitted either with a free handle device, or equivalent, to 
prevent the possibility of a circuit breaker being beld in on 
a short-circuit ” 

(a) Clause 3.—From the word “ provided " on the seventh 
line to the end, involves the provision of a separate 
switch for single arc lamps, even when connected in series, 
and prevents the control of such lamps in groups when 


the pressure exceeds 250 volts from earth. (b) As various 
manufacturers are already supplied, and more will 
undoubtedly be supplied in the near future from a system 
of power supply which is also furnishing power for traction 
purposes at 500 volte, and on which systems the negative 
pole will consequently be earthed, in the case of groups 
of arc lamps or other similar devices in series between the 
conductors there will be 500 volts pressure from earth. It 
ia suggested that the extra cost and complication of a sepa- 
rate switch to each lamp, owing to the grouping of lamps 
connected across а 500-volt circuit, besides the extra cost 
involved in the wiring, is unnecessary. It is, therefore, 
recommended that this clause be amended from the word 
provided on the seventh line to the end as follows: 
(с) “ That where arc lamps are connected in series across 
conductors on a circuit, the pressure of which cannot exceed 
650 volts from earth, it shall be sufficient if one double-pole 
switch, conveniently placed, be provided for each such series 
of arc lamps." 


(a) ClauSe 5 —As regards the words “all metal holders 
for incandescent lamps.” (b) It is suggested that this 
clause would increase the cost of the installation of electric 
lighting in factories in many cases to a probibitive extent, 
and would entirely prohibit the use of plain pendant fittings 
in positions for which they are eminently suited. The pro- 
vision of earth-wires for the metal parts of all such fittings, 
even if practicable, would be a very serious item. Further, 
in the event of the lighting being connected to a three-wire 
system, with a grounded neutral and an earth occurring on 
to the metalwork of the fitting, the full potential between 
the outers of the three-wire system would exist between 
the fitting and earth. The following amendment is there- 
fore suggested: (c) Omission of the words, All metal 
holders for incandescent lamps.” The amended clause will 
then read: The frames of all motors and metal casings of 
all wires, switches, and fuses and cut-outs shall be efficiently 
connected to earth.” 


(a) Clause 6.—While this apparently refers to apparatus 
under the control of public supply authorities, is it intended 
in Clause 6, paragraph (a), that the provision of a fuse in 
the neutral is prohibited only in so far as the service lines 
are concerned, and that fuses may be used on both poles of 
branch distribution circuits, one pole of which is connected 
to the neutral service lines. This applies particularly to 
lighting installations which are supplied from one outer and 
the neutral of a three-wire system. 


METHODS OF CABLE-LAYING. 
BY LEONARD ANDREWS, A. M. I. C. E., M. I. E. E. 


If there is one subject more than any other upon which engi- 
neers hold widely different opinions, it probably is the much- 
discussed question of laying electric light mains. Some pin 
their faith to armoured cables laid directly in the ground, 
others prefer plain lead-covered cables laid in troughe filled 
with bitumen, whilst many others will have nothing but some 
form of drawn-in system. Each particular system has its 
peculiar advantages, and it is imposeible to obtain any system 
in which all the advantages of other systems are combined. The 
advantages and disadvantages of some of the systems that have 
been most largely used are summarised below : 


ARMOURED CABLES LAIp DIRECT IN GROUND. 


Advantages.—For open country work, where there are no gas 
and water pipes, armoured cable can be simply and cheaply laid 
directly in the trench by merely unwinding the cable drum over 
the trench, thus avoiding all risks of straining the cable. This 
advantage disappears if the cable has to be threaded under the 
many gas and water services that exist In most streets. 

Disadvantages. —Diffioulty in localising faults. Steel armour- 
ing liable to be attacked by salts or acids in the subsoil. 
Armouring practically no protection against spikes and picks. 
Highly susceptible to electrolytio troubles. ' 

Lam Sorp iN Ткосенз FILL ESD with BITUMEN. 

Advantages.—High insulation between lead sheath and earth. 
Freedom from electrolytic troubles. Excellent for distributors. 

Disadvantages.— Difficulty in localising faults. Provides 
no means of increasing the capacity of feeders, and conse- 
quently entails a very heavy and to some extent unnecessary 


срела on copper when the earning powers of the under- 
taking are small. As the ultimate requirements ate usually 
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underestimated, the streets have often to be reopened to lay 
another feeder. 


Drawn INTO IRON PIPEs. 


Advantages.—A faulty length of cable is easily drawn out 
and replaced by a sound length. Spare ways may be laid to 
provide for extensions. 

Disadvantages.—Pipes rust very quickly, and if cible is 
pee with braiding a rust joint soon forms between the 

raid and the interior of the pipes, entirely preventing the with- 
drawal of the cable. Lead sheathing being uninsulated from 
earth, the strain on the insulation between conductors and earth 
is greatly increased. Liable to electrolytic troubles unless pipes 
are efficiently bonded throughout. 


Common EARTHENWARE Pires Larp Direct Іх GROUND. 
Advantages.—Cheap. 


_ Disadvantages.—lmpossible to keep watertight, therefore 
increased strain on insulation, and electrolytic troubles are 
almost certain to cause cable to break down in course of time. 
No protection against picks, eto. 


Мострер OoNcRETE. 
Advantages.—Affords good mechanical protection to cables. 
Disadvantages.—Impossible to keep watertight, therefore 

ultimate damage to cables liable to be as great as in the case of 
common pot pipes. 
HiaH-CLAss EARTHENWARE Ducts. 

Advantages. —If well laid on a solid bottom, and all ducts 
are carefully examined for cracks before laying, a dry gondait 
inay be secured. 

Disadvantages.—Insufficient mechanical protection. Liable 
to be rendered inefficient by any subsidence of the subsoil. 


Н:ан.Сглзѕз EARTHENWARE LAID SOLID IN CONCRETE. 
Advantages. —Uudoubtedly constitutes, when well laid, an 
excellent conduit system. : 
Disadvantages.— Very high first cost. High percentage of 
breakages. Ducts can only be obtained in short lengths, 
entailing a large number of joints. Cost of laying very high. 
Cost of cartage and handling high. 


Orpinary Brrumen Ducts. 


Advantages.—Efficient insulation between lead sheath and 
earth is secured. 

Disadvanlages.— The heating of the conductors due to C? R 
losses causes the cable to stick to the ducts, with the result that 
the cable can often not be drawn out, and the great advantages 
of а drawn-in system are consequently lost. 

FiBRE Conpuit Larp SoLID IN CoNCRETE. 

Advantages. —The cost of this system is considerably less than 
that of a high-class earthenware conduit, even when the latter 
is laid direct in the ground. Excellent mechanical protection is 
secured, and there is no risk of injury from subsequent disturb- 
„nce of the ground. The conduit is an excellent insulator, and 
is absolutely watertight. The strain between condactor and 
earth is, therefore, reduced to a minimum, and electrolytic 
troubles are entirely overcome. It is very simple to lay. One 
man has laid over 6,000ft. in 10 hours. It is very light, and 
the cost of cartege and handling is consequently low. It is 
entirely unaffected by salts or acids. It is tough and mechanically 
strong. The percentage of breakages is in consequence very 
small. It is supplied in 5ft. lengths. It does not become 
sticky with a rise in temperature. Experience has shown that 
cables that have been laid some years can be drawn out as easily 
at the end of that time as they can be drawn into a new 
earthenware conduit. 

Disadvantages. —Is not quite so cheap as а common earthen- 
ware pipe. 


The system last referred to is comparatively new in this 
country, though it has been used in the States for about 
10 years. It was first brought to the writer's notice a few 
months ago, and he has since persuaded a number of engineers 
in this country to lay some trial lengths, and they all, without 
exception, report favourably upon it. The conduit is compose1 
of a mixture of wood fibre, bitumen, and paraffin wax, the 
method of construction being such that all ingredients are 
thoroughly mixed in the exact proportions which long experi- 
ence has shown to best meet the conditions required. E ch 
length of conduit has spigot and socket joints that fit perfectly 
into each other, making an excellent joint of the same external 

diameter as the rest of the pipe. 

The method cf construction employed in New Jersey, where 
over 260,000ft. of this conduit have been used, was as follows : 
After the exoavation was made а bed of conorete was placed on 
the bottom of the trench, then s line was drawn taut on one 
side, next to which was laid the first line of duct. The remain- 
ing lines of duct were laid parallel to the first and soparated 
kin. from each other by means of wooden pegs. After the first 
layer was laid, it was covered with concrete and well grouted, 
sufliclent concrete being used to cover the first layer to the 


depth of Jin. The sueceeding layers were laid in exactly tha 
same way. The majority of the ducts were laid in five layers 
of six ducts per layer. Owing to an obstruction, a portion of 
the system was laid in two layers of 15 ducts per layer. 
This was an exceptionally difficult installation, owing to the 
large quantity of water present necessitating the frequent use 
of an electrically-driven hydraulic pump. Even though the 
conditions were unusually severe, the contractor made a 
record, one man in the trench and two helpers above laying 
over 15,000ft. of duct (nearly three miles) a day, exclusive 
of concrete. 

A heavier build of fibre conduit with screwed couplings is 
largely used for laying single-way ducts directly in the ground, 
in positions where the cost of concrete would be prohibitive. 


TRADE NOTICES AND NOVELTIES. 
Hedges's Tubular Earth. 


The accompanying illustration shows the arrangement of Mr. 
Killingworth Hedges's patent tubular earth for lightning con- 


ductors, known as the Air-to-Earth system. Tais earth has 
three principal parte—the upper, which is electrically connected to 
the cable or tape ; the lower, which forms the actual earth ; and 
the cap marking the position. To sink it, the perforated steel- 
pointed end is attached to a length of wrought-iron pipe fitted 
with barrel-shaped sockets. A driving-plece is then screwed 
into the top sooket, and struck by a sledge-hammer, other 
lengths of pipe being added and driven down in а similar 
manner until moist ground is reached. This done, the 
conductor is threaded through the projecting pleoe of the 
cast-iron top, and dropped to the bottom of the tube, 
which is then filled up completely with granulated charooal 
or carbon. The top piece can then be lowered, and the 
electrical connection made in the same way as the joint 
of a water or gas main, by molten lead and caulking. 
With the cap which marks its position in place, the earth 

then complete, but in order to render it permanent а jin. or 
jin. gas-pipe is led from one of the holes in the top plece to the 
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nearest rain-water pipe. Where there is no rain-water pipe 
handy, the earth can be kept damp by occasionally lifting the 
cap and pouring water down the tube that way. It is claimed 
that the conductivity of this earth is perfect and constant, while 
the first cost is less than for the plate earth, which latter has, 
moreover, to be tested periodically. It remains to add that the 
device has been used at a large number of public buildings and 
elsewhere. The licensed makers are the Carboid Company, 
1, Emery-hill-street, Ashley-gardens, Westminster, and the 
General Electrio Company, Limited, of whom further particulars 
may be obtained. 


Crypto Electrical Specialities. 


The accompanying illustration, Fig. 1, showsa ‘‘Crypto " 
induction motor, which is special in that the starting is 


Fia. 1.—Crypto Induction Motor. 


accomplished by simply closing the switch and pressing the 
button mounted on the top of the machine, the usual starting 
switch and resistance being dispensed with. Fig. 2 illustrates 
a ** Orypto " motor-generator set designed to meet the require- 
ments of those who, although supplied from alternating-current 
mains, wish to have a supply of continuous current for charging 


Fic. 2.—Crypto Motor-Generator. | 


accumulators, etc. For further particulars of these useful 
specialities we must refer the reader to a new list just issued 
by the Crypto Electrical Company, 3, Tyer's-gate way, Ber- 


mondsey-street, London, S.E. 


Catalogues, ete , Received. 


Crompton Morors.—In their new catalogue of continuous- 
current motors, Messrs. Crompton and Oo., Limited, have, 
they inform us, endeavoured to give as much information as 
possible regarding the machines offered. "They have fully 
standardised these motors, and are manufacturing them in very 
large quantities. Driving conditlons, however, vary so largely 
that they often introduce considerable modifications in the 
mechanical parts. In the past English makers have been in 
the habit of carrying out these alterations either free or at a 
comparatively small extra charge. But this has been possible 
only by manufacturing the machines in small quantities, or 
by charging such a price for the standard machines that it 
will cover to a certain extent the cost of these alterations. 
Foreign competitors have adhered more rigidly to their 
standard designs, and refused definitely to make any modifi- 
cations. Messrs. Crompton and Co. have endeavoured in 
their new list to take a middle course. They have reduced the 
prices of their standard motors to the very lowest figure, and if 
а customer requires some specia] modification introduoed, they 
are prepared to make the same, in this case charging him with 
the full cost. The above is the system on which Messrs. 
Crompton and Co. have prepared their list. They have taken 
a plain motor as their basis, and have quoted separately for 
each variety of driving gear, from the ordinary belt to a geared 
motor. geared motors, we notice, they have standardised 
three different speed ratios for each machine. The questions 
of ; variable speed, ; totally enclosed," and *' reversible 


crane motors " are dealt. with briefly in the list under notice, 
while the over-all dimensions, net and gross weights, and 
shipping measurements of the motors, particulars of the firm's 
standard pulleys, flywheels, couplings, foundation bolts, eto., 
are given. Some space is also devoted to starters, about which 
a considerable amount of information is given in a very handy 
form. To facilitate reference, the starters have been divided 
into three different types, each type representing a different 
rating in the resistance—viz., light-load starters, half-load 
starters, and full-load starters. These starters are listed with 
no-volt and overload releases, separate quotations being made 
for the various extras required for each type. The system here 
outlined, which has been adopted by Messrs. Crompton and. 
Oo., and so carefully elaborated by them, should commend 
itself to their customers. | 


Авс LAurs.— From the British Thomson-Houston Company, 
Limited, Rugby, we have a copy of their pamphlet No. 176, 
describing the three forms of continuous-current series-multiple 
arc lamps which they manufacture. The first, with entirely 
self-contained line and substitutional resistances inside the 
lamp; the second, with self-contained substitutional and 
externel line resistances ; the third, with a self-contained line 
resistance only. The first and second forms are adapted to 
operate two in series on 200-250-volt circuits, and five in series 
ор 500-600 volt circuits. The third form is suitable for opera- 
tion two in series on 200-250-volt circuits only. It should be 
mentioned that this publication supersedes the firm's pamphlet 
No. 156 in part. An index to British Thomson-Houston current 
literature is also to hand. 


Dynamos AND Morors, етс. — The Electrical Company, 


Limited, 121-125, Charing Cross-road, London, W.C., have 


recently issued a new list of their dynamos and motors for 
continuous current. This list is in three sections. The first 
(Section A) fully describes the special features of the machines, 
which are of a type designed to meet the growing demand for 
dynamos and motors of light weight, соору space, 
and possessing a large overload capacity, the brushes being 
fixed independently of the load. Section B is made up of 
tabulated data—mainly electrical relating to the different stan- 
dard sizes, which, it may be mentioned, cover а wide range, 
while Section C is comprised of line drawings and tables of 
dimensions. From the same firm we have three leaflets 
giving particulars of continuous-current and three-phase small 
motors for special purposes, such asdriving dentists' machinery, 
massage apparatus, poli discs, emery wheels, sewin 

machines, eto. We have also а reference list of dynamos an 

motors supplied by the Electrica] Company, Limited and a 
leaflet illustrating their contact clock, which can be used in com- 
bination with any type or make of direct or alternate current 
watt-hour meter to form a two-rate or double-tariff system. 


Motor Starters. — Messrs. Johnson and Phillips have 
recently issued a separate list of their motor starters dealing 
with standard sizes, from 4 h. p. to 50 h. p. The design of 
these starters combines several special features. For instance, 
although (fitted with the usual no-voltage and overload coils 
these starters have a special mechanism whereby they cannot 
be operated against an overload. 


THe ScHULER Motor.—Some interesting particulars of the 
Schuler motor are contained in List No. 27, recently issued by 
the Lahmeyer Electrical Company, Limited, Bank-buildings, 
109-111, New Oxford-street, London, W.C. It is pointed out 
that this motor is especially suitable for lift and crane work 
on single-phase circuits, due to its very large starting torque. 


Westincuouse Morors.—The British Westinghouse Electric 
and Manufacturing Company, Limited, have lately published a 
revised circular dealing with their type S. B." direct-ourrent 
motors, ranging in size from 3 h.p. to 100 h.p. The speolal 
features of these machines are fully described and illustrated, 
while the circular also includes many pages of tabulated data. 


New Books Reoeived.—“ Einleitung in die Theore- 
lische Elektrizitätslehre, by Dr. Ignaz Wallentin, K. K. 
Regierungsrath aod inspector of State schools at Vienna. 
Illustrated with 81 diagrams. B. G. Teubner, Leipzig. 
12s. This is vol. xv. of Teubner's collection of 
text-books for mathematical soience and its application 
„Elements of the Mathematical Theory of Electricity 
and Magnetism,” by J. J. Thomson, М.А, D. So., 
LLD. PhD. F.RS. Cambridge University Press. 
The most important of the alterations made in this third 
edition consists of a new obapter on the properties of 
moving electrified bodies. The author says many of these 
properties may be found in a simple way, and the 
important part played by moving charges in modern 
physics seems to warrant a discussion of their properties 
In even an elementary treatise. | | 
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CHELTENHAM ELECTRICAL UNDERTAKING. 


The following is the full text of the report presented by 
Mr. James Swinburne (of the firm of Swinburne, Cooper, 
and Baillie) to the Corporation of Cheltenham. It is dated 
Oct. 22, 1904, and was considered by the Council last week. 


INTRODUCTION. 


Gentlemen,—The position is that in 1893 the Council decided 
to put down a central station for supplying Cheltenham with 
electric light and power. This has been carried out, and has 
resulted in an excess of expenditure over revenue, which is a 
disappointment to many, and I have been instructed to investi- 
gate the working of the electrical undertaking, and to report 
both as to its business and engineering management. Such 
cases as Cheltenham аге by no means uncommon, and a great 
many local authorities are finding out that electrical generation 
and distribution are not necessarily as profitable as originally 
expected, owing to the difficulty in exactly appreciating the ооп- 
ditions necessary for suocess. 

The town of Cheltenham is peculiar in many ways. It is 
essentially residential, and is spread over a large area in propor- 
tion to its population. The private houses of the most well- 
to-do residents are generally in their own grounds, so that the 
customers otherwise most profitable are spread over a large 
ares. It is not a manufacturing town to any important extent, 
во there is but little sale of energy to private consumers for 
power purposes. The public street-lighting is carried out with 
arc lampe in à more elaborate way than usual, and many of the 
important streets are especially difficult to light well, owing to 
the foliage. The electrical tramways are worked by a private 
company supplied with energy in bulk from the Council's 
works. Cheltenham depends largely on its reputation as 
a health resort and as an attractive residentia 1 бото ; and 
in such cases it is usual for local authorities to sink money 
in public worke which, though in the first instance coming on 
the rates, attract more visitors and residents, so that, the total 
rate being spread over a larger number, the rate of each 
individual is reduced rather than increased by an expenditure 
which has no direot return. Publio works which make a town 
more attractive also increase the inoomes of business and pro- 
fessional men, and the increase of rates in such cases may be 
more than covered by increase of income. A large proportion of 
the residents of Cheltenham, however, are not dependent on 
local prosperity. They have independent incomes, generally 
fixed, and are interested in keeping the rates down. Unless, 
therefore, non-paying public works increase the town so that 
their own rates actually decrease, they get no benefit from them 
In that way. ' 

In making this investigation I have had every assistance and 
the trankest information from the officers of the Corporation, 


and I am especially indebted to Mr. Kilgour for the great. 


trouble he has taken in giving me quantities of detailed informa- 
tion, and to Mr. Seacome. I have also been greatly assisted by 
the speakers at the representation on the 13th, especially 
Messrs. Ansell and Ley-Wood, and Major-General Babbage. 
A great many points they brought forward are not specially 
dealt with in the report, either because they did not prove to 
be valid criticism, or because they do not involve any important 
financial results, or else because they are involved in matters 
treated in full. I prefer to deal broadly with the whole ques- 
tion, and поб to go into more detail than necessary to give a 
clear idea of my view of the position. 


ACCOUNTS, 


As the determination of profits depends very largely on the 
accounts, and as a great deal of what I have to say turns on 
what is a fair allowance for depreciation and antiquation, I will 
deal with the accounts first. The statutory method of keeping 
the accounts of a municipal electric undertaking is not adapted 
to the purpose, as it was apparently conceived without any idea 
of municipal trading. If a sewage works is put down a loan 
is raised, and the theory apparently is that the costs of 
working are made up out of the rates, and enough is also 
raised annually to pay off the loan in a certain period. This 
would be simplicity itself if the sewage works lasted exactly 
the term of the loan, and no longer. lf at the end of the term 
it is ав good as ever, and fit for another 25 years' work, it is 
clear that capital has been accumulated out of the rates. On 
the other hand, if it had to bb superseded in 10 years, there is 
а loan left and no plant, and the question is complicated, more 
especially as the plant is not really the security for the loan. 
Whether municipal trading is good or bad is not to the point ; 
municipal trading is fully recognised by Parliament, and electric 
lighting and tramways are recognised municipal trading, having 
come into the scope of local authorities because they involve 
interference with the streets. The accounts should therefore 
be suitable for а trading department; but they are not. Ап 
electric department might be comparable with а company in 
which the ratepayers are the shareholders and the council are 
the elected directors. If we follow this out, we have a company 


which is not allowed to have any subscribed capital. When 
capital is needed it issues debentures redeemable gradually over 
many years, and such debentures are not allowed except for 
baying plant. The plant is not security for the loan, but if 1t 
wears out before the loan is repaid, the company will be for- 
bidden to issue any more debentures for new plant to replace 
it. The real security is the liability of the shareholders, or 
ratepayers. They hold no stock, but they take any profits, and 
find any losses. Their liability is unlimited as long as they stay, 
but it ceases if they go away. But they then generally become 
compulsory shareholders in other undertakings. No working 
capital is permitted. An industrial concern provides capital for 
running ata loss during the first few years; but in our analogous 
municipal company the shareholders pay rates or negative 
dividends to make up the trading losses. 

Under such circumstances it is difficult to get out satisfactory 
accounts. The mere matter of dealing with debentures instead 
of capital would in itself give little trouble, but a great difficulty 
arises in estimating depreciation apart from sinking fund, and 
as the repayment and depreciation are the most serious items, 
there is a great uncertainty as to the real state of a concern. 
For instance, if money is borrowed for 20 years and an electric 
lighting station put up, and that installation just lasts 20 years 
without any repairs and then becomes valueless when the loan 
is paid off, there would have been an exact balance; but if the 
installation is as good as ever 1t is clear it must have been paid 
for out of profits, for as there is an installation to the good, and 
no loan against it, and no oapital acoount, it must have come 
out of the revenue account. But suppose the installation needs 
repairs from time to time, small at first, and greater towards the 
end, so that it is as good as ever at the end of 20 years. Again 
we have a station to the good, and as there is no capi:al and no 
loan it must have come out of revenue. But suppose, on the 
other hand, in spite of frequent repairs, it becomes useless in 
10 years, then we have à loan running, and no installation, во 
too little has been taken out of revenue. A private commeroial 
concern would estimate how much it would cost on the average 
to keep the station in thorough order, or to build up a plant to 
replace the capital when the station had to be rebuilt. This 
would be the depreciation. The private undertaking will allow 
interest on the capital invested, and depreciation, including 
maintenance, to keep the machinery up to the full value of the 
capital. If the municipality charges the same interest and 
depreciation as the private concern, it has at the end of 20 years 
paid interest and depreciation, but has, in addition, paid off the 
loan or capital, so that it has taken too much out of revenue to 
the extent of the repayment. We thus find that depreciation 
should be charged in the municipal case, but, other things being 
equal, it should be less than the private concern's depreciation 
by the amount of the repayment. This is not a recognised 
principle; it is à personal opinion. The whole subject is much 
debated by leading authorities, and I have had to come to a 
decision to act upon here, so I give my reasons. 

Bat in practice the case is much more complicated. Suppose, 
вау, £10,000 is borrowed, and, say, a steam set put down, and 
the loan tu be paid off in 20 years. Suppose ample maintenance 
allowed, so that the plant is in perfect order at the end of 10 
years. It is then proposed to extend by borrowing another 
£10,000. Suppose the old plant is in perfect order—as good as 
when new, in fact—but the new plant to be put In is so much 
more efficient that it will pay better to scrap the old plant and 


put in two new sets. If application is made to the Local Govern- 


ment Board to borrow £20,000 and replace one set, they will 
refuse on the ground that that leaves a los without its corre- 
sponding plant, and will cut the loan down to £15,000—that is 
to say, a dedactjon is made for the outstanding portion of the 
first loan. The result is that it is impossible to replace any 
machinery that becomes obsolete before its loan is repaid, 
except by improper methods, such as borrowing money for a 
total of three sets, and then discovering, after the money is 
obtained, that two will do the work if they are both new. This 
obliges local authorities to be irregular as regards loans, and this 
one element makes great confusion. Thus in the case ‘taken, 
putting down the second £10,000 plant may be clearly a good 
investment; but replacing the frat by a new aud more 
economical plant is a different question altogether. The whole 
profits of the second set are to the good, but in the first set the 
investment of the £10,000 to replace it is only goud if the 
difference of profit from the old and new sets will repay the 
investment of £10,000. The obvious way of keeping the matter 
straight would be to pay off the first loan. Thus, sapposing 
there is £5,000 of the loan still owing, and the set is worth 
£2,000 as scrap, £13,000 is borrowed and the old loan paid off. 
In potting in the new set the council then considers whether it 
will pay at £10,000, but the replacing set must pay on £13,000 
or it should not be put in. But this is not done, so the capital 
accounts become a tangle of loans, redeemable at different dates, 
borrowed at different times, at all sorts of rates of interest, and 
having no traceable relation to the plant actually in existenoe. 
The only way I can treat this is to regard the total loans as the 
capital of the concern, and to deduct the repayments from what 
would fairly be allowed as depreciation im a commercial under 
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Ее It is a serious question, however, what rate of deprecia- 
tion should be charged on plant that does not exist. In the 
hypothetical case of the £10,000 set, assume the £10,000 is 
borrowed, and the first set sold for 22.000 while there ів 
atill £5,000 owed on it, when is the £3,000 to be paid 
off? It may be wiped out in a year or two, or spread 
over the remaining term of the loan. The latter is 
the most convenient course, but it makes the accounts 
look better than they are in the meantime. On the other hand, 
depreciation is not chargeable on £30,000 when the two sets 
are running, and the old one gone, as there is only £20,000 of 
plant depreciating, but the repayment must be calculated on 
£50,000. At Cheltenham plant has been discarded ; the result 
is that the sinking fund is partly to pay off loans whose corre- 
8 ing plant is not there. The real state is thus worse than 

e accounts alone can show, but only to a small extent. In 
the question of depreciation апа antiquation even commercial 
electric supply concerns are rather apt to underestimate the 
neceasary allowance. 

I would suggest as to the accounts: (1) That the interest and 
sinking fund should be charged as usual. (2) That a deprecia- 
tion and antiquation fund on the present value of the plant, 
etc., be charged at a percentage rate that would be charged in 

rivate concerns, leas the percentage rate for the sinking fund. 

epairs and other maintenance charges to come out of this 
fund. (3) That a rent should be charged for the works, such 
as the Council would have obtained had they let the ground. 
(4) Properly speaking, the works should be charged with the 
same rates as they would have paid had they been a private 
concern, as the town would have received these rates had the 
concern been a company. This is.advisable for the sake of 
accurate knowledge. 

THE STATION. 


In d with the matter before me, the first question is 
whether the Council was originally well advised in starting the 
electric light works in Cheltenham. Ten years ago it was the 
accepted opinion among engineering and financial authorities 
that electric lighting would pay well in such a town as Chelten- 
ham. The Council, as a safeguard, took the opinion of autho- 
rities of highest repute in the profession. Their reports must 
be read in close connection with the partioular scheme that was 
before them at the time, and not as dealing with the under- 
taking as now developed. Under the circumstances the Council 
were perfeotly justified in going into electric lighting—in fact, 
mney might have been open to censure if they had not. 

he next question is whether alternating or direct current 
should have DN employed, and where the station should have 
been. The-station was put where it is to be near the destructor, 
which was expected to supply steam for some 70 h. p. At that 
time the idea of getting steam from destructors was very pre- 
valent, but though in some towrs the destructor helps, this 
depends on the type of destructor and on the type of town 
. This varles from place to place. Cheltenham being & 
scattered town, the road refuse may be large in proportion to 
the combustible house refuse. In my opinion it would have 
been an error to put the station where it is for the sake of the 
destructor alone, especially as the steam pressure was 80lb. on 
the square inch. It is, however, an advantage, especially 
important in a place like Cheltenham, to put the station out of 
the way, as there is sentimental objeotion to its being in the 
middle of the town. But this means cost of high-pressure 
mains, and sub-station transformers. The long high-tension 
mains mean money in capital, for themselves, for the trans- 
formers, and for the buildings, and oost in revenue also. It 
would, I consider, have been better to have had the station more 
central, distributing by low-pressure alternating currents in its 
neighbourhood and by transformers in the distant portions, or, 
as is more usual, by direct currents on the three-wire system, 
at any rate, for the important and central districts. Ten years 
ago, however, the system that has been adopted was the fashion, 
and it was very natural that it should have been selected for 
Cheltenham. Ido not consider that the question of the position 
of the station is vital; it would have made some but nota 
great deal of difference. 
DISTRIBUTION. 


‘I find the main cause of the present position of the under- 
taking is that it has been managed too much with a view to a 
rosy future than a matter-of-fact present. As an instance, the 
supply of energy was commenced about May, 1895, from works 
costing £16,880, but in July of the same year it was decided to 
apply for a loan of £10,000 for extension; then again in 
February of the following year it was resolved to apply for a 
further loan of £15,000 because of the delay in obtaining the 
sanction of the Local Government Board. It would have been 
more prudent to have accepted the view expressed in Mr. Hall's 
report until there were distinct indications that the under- 
taking would pay. Imay mention this instance as an illustration 
of what I conceive to have been the general policy. If the mains 
are laid over a scattered area to meet the demand of a few con- 
sumers, it is clear that a little extra cost will make them large 
enough to meet a large number of consumers. For instance, 


high-tenslon main along О 


when the first consumer in а streed comes on, a main may be 
laid that will just supply him, but it is better to put down a 
larger main that will supply something like the expected future 
demand along it. The cost of the mains themselves is but little 
more, and the laying is the same. Adding more main capacity 
afterwards costs as much as the original mains unless an 
expensive draw-in system is used. The same reasoning applies 
to transformer sub-stations. A sub-station put down for a 
small local supply may soon be too small, and if the supply 
grows, а new sub-station will oost а great deal more than the 
extra expense of making the original sub-station large enough. 
It is, therefore, sound business to put down distributing mains- 
and accessories capable of coping with a much larger demand 
than is guaranteed or expected immediately. But, though it 
may be impossible to go slowly in each street, it is not impos- 


sible to go cautiously in a whole town. The sound method 


would have been to carry out the Intention of Mr. Hall's report 
and to have secured the greatest number of consumers with the 
smallest capital expenditure. This could have been done by 
wiring that portion of the town where the demand was likely to 
be the most dense. It could then have been nursed up until 
the consumption was heavy in proportion to the mains. The 
most promising streete in the optional area could have been 
cabled afterwards, and so on. This may sound slow,.but it is 
safer. Instead of this, mains have been extended in а way 
which polnts to a complete absence of consideration of their 
really probable revenue. When a main is pub down which 
cannot be remunerative for some years, 16 must be remembered 
that the depreciation and interest are going on in the meantime, 
so that a distant revenue must be much larger to pay for 
immediate capital investment. In many of the streets and 
roads it will be long before the revenue will be sufficient. I 
may mention as examples of such mains, the high-tension 
cables along the Evesham-road—part of this is outside the 
municipal boundary ; the high and low tension mains along 
Hale’s-road, Battledown-approach, and Birchley-road ; the 
ley-road ; the low-tension main 
and transformer station in Hewlett-road ; the high-tension 
main along Alstone-lane ; the high and low tension mains 
along Queen’s-road ; the high and low tension mains along 
Lansdown-road and Gloucester-road ; the high and low tension 
mains in Park-drive. I mention these to show the type of 
main that is generally unprofitable. | | 

The consumers in Cheltenham are particularly difficult to 
supply economically, as so many of the houses are villas in 
their own grounds, scattered sparsely along broad roads. The 
length of the mains and services are thus excessive. The 
Council is not compelled to provide light anywhere outside 
the compulsory area, and need not do so unless it will pay. 
As a safeguard against unreasonable refusal on the part 
of the Council, the order authorising the lighting provides 
that. customers can demand supply on specified terms 
which practically ensure safety to the Council but are. 
rather prohibitive to the consumer. In practice it is usual 
for the lighting people to make special terms by which the 
outlying consumer pays a fair contribution towards the service, 
or guarantees a minimum revenue, or both. It must be borne 
in mind that the consumers who insist on light in a sparse 
district are expected to guarantee enough revenue to go towards 
repayment of mains ; it is not only a question of services. That 
many consumers are willing to take the light on such terms is 
shown by their doing so during the last year, but before that 
time expensive outlying consumers appear to have obtained the 
light on the same terms as those in the compulsory area. This 
must have been a source of Joss to the undertaking. The result 
is that the system of mains in Cheltenham is a sort of skeleton, 
with very little on it. АП that is wanted is flesh on the bones. 
This growth must be a matter of time, and I have no doubt 
the revenue will increase in the near future without correspond- 
iug increase of capital expenditure, as the mains are there ; but 
many of the mains will always remain a very doubtful invest- 
ment. In my opinion, the extenslon of the mains has been too 
rapid, and somewhat reckless. This puts the undertaking ata 
great disadvantage during its early life, and though it has its 
advantages later, when more lights can be taken on at small 
extra capital cost, the polioy has been carried to extremes. 


PusLic LicHTING. 


In dealing with this 16 must be remembered the Council is 
both buyer and seller; it is simpler to consider the electric 
works as a separate concern. We have therefore to consider 
whether the light is what the town wants, and whether it pays 
a fair price for it, from the town's point of view, and whether 
the lighting is the best the works could do from the point of. 
view of internal eoonomy for а given amount. of light, and 
whether the price paid the works is right from the works’ point 
of view. The public lighting by arcs in Cheltenham has increased 
from 37 lamps in 1898 to 388 now In use. The capital allocated 
to public lighting appears to be £47,771, making the expendi- 
ture on each lamp about £123. The interest and sinking fund 
on your loans comes out about 7 cent. per annum, so that. 
the annual cost per lamp under this head is about £8, 128. 
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These в allow nothing for depreciation and antiquation 
beyond the repayment, and in my opinion a further 24 рег cent. 
should be allowed to cover the difference between the deprecia- 
tion and the repayment. This makes the depreciation and 
antiquation 94 per oent., not 10. The cost of energy, however, 
includes an item for maintenance and repairs, which must be 
considered as depreciation. Taking this as equal to 5 per cent. 
on the capital, brings the depreciation and antiquation up to 
10 per cent. total. These items together amount to over 
£11. 13s. per lamp per annum. The total energy generated 
in 1904 for public lighting was doubtless nearly 700,000 
units, or, say, 1,770 Board of Trade unite per lamp. 
The net cost of producing energy for public lighting depends 
on several unknown factors, and can only be estimated. 
By taking the cost excluding capital charges to be ld. per 
unit, the annual cost of energy per lamp will be about 
£7. 8s. The cost of carbons and attendance during the year 
1903 and 1904 was £1,221, or, say, £3. 3s. per lamp. On this 
basis the gross cost of each lamp would be £22. 4s., and the 
total cost would be £8,610 per annum. It is a question of 
policy as to whether a few streets should be lighted on so 
liberal a scale, but it appears to me that a town of 50,000 
inhabitants can hardly afford to spend the sum of £6,698 
allocated to public lighting in the accounts of 1903 and 4, to say 
nothing of the larger sum of £8,610 necessary to make the 
undertaking pay expenses, and therefore really borne directly and 
indirectly by the town. From the works point of view the arc 
system has been well installed. The system of lighting by 
фас mains with transformers was about the best practice at 
the date, and from an engineering point of view the аго lighting 
is carried out satisfactorily. 


-TRAMWAY SUPPLY. 


Evidently if the works asked too much from the tramway, the 
tramway would either not start at all or it would generate its 
own power. The cost of generating its own power is, therefore, 
the upper limit of the price to be asked. The lower limit is the 
lowest price at which it will pay the works. In estimating what 
price will рау the works the tramway price should take no acoount 
of the capital in town mains, or in anything but the part of the 
station that works it, and the mains from it. The price charged 
is, in my opinion, low. It might be raised without approaching 
too nearly the cost of generating by the tramway people them- 
selves. If the tramways company generated their own power, It 
is probable that they would have to sink about £14,000 for the 
generating station and site. The sum to be set aside annually 
for the payment of interest and depreciation would depend in a 
measure on the prosperity of the company, but might be put at 
12 per cent. per annum. I have taken 12 per cent. instead of 
10 per cent. because an investor in a private company, having 
no security, expeots higher interest. A local authority borrows 
at a low rate, because the security of the rates is behind it. I 
do not mean that a local authority is at an advantage because 
it can borrow money at a lower rate. That is not so, because 
the ratepayers are saddled with the risk as well as the interest. 
АП the same, the extra 2 per cent. should come in in this way 
in the estimate. The annual charge on this basis would be 
£1,680. The tramways use about 250,000 Board of Trade units 
per annum, and the net cost at which they could generate them- 
selves would under the circumstances probably be not less than 
lid. per unit, excluding capital charges and maintenance. The 
total cost of energy on this basis would be, say, £3,000 per 
annum, or 2:88 per unit. The sum obtained from the tramways 
company in the year 1905 and 1904 was £1,786, or 177, leaving 
a margin of 1:18. The amount of capital allocated to traction 
by the Corporation is about £12,000, and taking interest, repay- 
ment, depreciation, and antiquation on a basis of 10 per cent. 
per annum, as little or nothing can have been paid for main- 
tenance or repairs yet, the capital charge should be £1,200. 
The ү» of energy, making allowance for load factor, and 
including a proper proportion of management charges, would 
seem to me to be about 1d. per unit exclusive of capital charges. 
The total oost must, therefore, be about 2:15 per unit. To permit 
a profit, I think the tramways company might reasonably be 
charged а flat rate of 24d. per unit instead of 1 7d. now charged. 
I must point out that municipalities often supply themselves, 
or even private companies, at 14d. per unit—in fact, 14d. has 
somehow come to be regarded as the right price. I have, there- 
fore, given my reasons fully for holding that the price should be 
so much higher. 


THE ENGINEERING OF THE UNDERTAKING. 


Apart from the questions of policy in the rapid extension of 
mains and the installation of sub-stations to deal with a much 
larger future consumption, and of policy in putting down so 
many arcs, the engineering has, in my opinion, been carried 
out well and without extravagance. The station is designed on 
economical principles, without the somewhat usual extravagance 
in building design. The total capacity of plant installed at one 
time and another appears to have been 2,166 kw. Of this a 
certain quantity of plant has been discarded for adequate 
reasons, This is not a material point, except that it emphasises 


my view that a sum should be provided out of revenue for 
depreciation and antiquation in addition to maintenance and 
repayment. It is not possible to find out whether the coat of 
generation is low without making tests of the plant and putting 
the Council to further expense, which is unadvisable. Com- 
parisons with other undertakings are very misleading because 
the conditions vary widely. Cheltenham ought to be low, 
because the ttamway and the large public lighting load improve 
the load factor; but this, on the other hand, suffers from the 
character of the private lighting, which is largely shops. What 
is wanted is more private house supply. The main difficulty 
arises from the heavy load of the capital sunk, which weighs 
upon the undertaking. This cannot be reduced, and though 
reducing the working cost to the lowest possible limit is of great 
importance, the chief thing is to increase the sales so as to 
spread out the load of capital. 


Tug FUTURE. 


The reference does not specifically ask me to make sugges- 
tions as to improvements beyond what are implied in the report, 
but it may be as well to do what I can. The main crux of the 
position is that the undertaking is heavily handicapped with 
excessive capital spent on the one hand; while the revenue 
which would justify the expenditure has not yet come into 
existence. The capital sunk in the distribution system is largely 
premature. What is wanted is to render it useful by getting 
more customers. I suggest that а system of energetic house-to- 
house canvassing for customers be put in hand. Customers will 
be especially shy just now, as through the discussions about the 
lighting they may have got a wholly wrong idea that the supply 
is in itself bad or doubtful, and they had better not take it. 
The great aim should be to obtain customers in the streets 
which already have mains, so as to increase the revenue without 
а corresponding increase in the capital. Private house consumers 
are specially wanted ; and the canvasser should point out that 
the best way of reducing the rates is to take the light. А good 
deal of the town proper has no mains. Even though the 
unwired districts may not be opulent, they may pay very well 
if the consumers are close together. New streets into which 
mains can easily be led should, therefore, be canvassed, but the 
mains should not be put down until there is ample promise of 
immediate support. 

Many oustomers are afraid of maximum demand systems of 
charging; they do not understand them, and think there is 
something unfair, whereas they really favour the consumer. 16 
may, therefore, be advisable to give the option of a fist rate— 
that is, payment by energy used, apart from rate at which it is 
used, or payment corresponding to that for gas. Prepayment 
meters also bring in considerable revenues in the less flourishing 
districts of many towns, and are worthy of consideration. Oa 
the Continent the Abonnement, or payment per lamp per 
annum, system is much liked by consumers, and it might bo 
considered in Cheltenham. Free wiring would no doubt 
increase the consumption; but it involves further capital 
outlay if undertaken by the Oouncil. I do not think it would 
be sound policy to raise the price for private supply. It would 
tend to discourage consumers. It may be better to encourage 
them to come on and take advantage of the low rates, increasing 
the revenue, cially if more of the existing plant is made 
available by a change in the public lighting. 


The capital sunk in the arcs for street-lighting is sunk, and 
cannot be recovered ; the only question is how to reduce the 
current expenses. I consider in a great many of the streets 
the public would be well enough satisfied with much less light. 
I would recommend that Nernst lamps be put into the arc 
standards, beginning in the less public streets, to feel the way. 
This would reduce the light, of course, but not so much as to 
lead to complaint, and it would reduce the cost of power very 
seriously, depending on the size of lamp used. The Nernst 
lamps would go into the present standards. The capital cost 
involved is small, and might be almost met by the sale of the 
arc lamps. There are other solutions, such as small arcs, 
especially enclosed aros, but I mention the Nernst, as I know 
it well, for I have been connected with the introduction, and it 
seems the best solution. By reducing the power it allows the 
plant at the works to be available for taking on more private 
lighting, and less of the station is then allocated to the arcs, so 
that the capital charge is also reduced, but not in anything like 
the same proportion. This change would not show in the electric 
so much as in the general accounts. It would result in a large 
паі to the ratepayers іп the item of street-lighting, but as 
the electric department sunk capital in arcs before the Nernst 
existed, the town should still pay for this capital sunk. The 
real saving would be that the town would pay less for energy, 
and the station would have more plant available, and would sell 
this energy to private consumers without further capital outlay. 
The price of the power for traction should be raised to some- 
thing like 24d. 

The question of how the deficit should now be dealt with is 
hardly in my province as an engineer. I certainly consider it 
ought to have been charged to the rates each year. 7 (1) (e) of 
the Eleotrio Lighting (Clauses)-Act, 1899, runs: Any deficiency 
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of inoome Їп any year when not answered out of the reserve 
fund shall be charged upon and payable out of the local rate. 
Whether it should now be liquidated by charging it to the rates, 
or by a loan, makes no difference in the sense that the rate- 
payera must pay it in either case in the long run. The deficit 

been caused by the present ratepayers through their elected 
representatives, and it is hard to make the next generation of 
ratepayers bear the burden. 

In conclusion, I would strongly urge the Council to keep the 
most jealous watch on their capital expenditure. Unless a 
proposed expenditure shows an immediate revenue such that 
the profit on the revenue amounts to at least 10 per cent. on 
capital expenditure the investment is unsound. If the revenue 
is prospective only, and may only come in some years’ time, the 
capital should be taken as increased at compound interest for 
the idle years. Neglect of this precaution is very common, and 
leads to many financial disasters. The Council is alone really 
responsible for expenditure of capital, and should themselves 
clearly see the probable profits estimated in money of every 
expenditure of capital. (Signed) James SWINBURNE. 


LEGAL INTELLIGENCE. 


RIGHT OF WAY. 


In the Ohancery Division on Tuesdsy the action of Ord and 
Maddison, Limited v. the Corporation of Darlington and the Right 
Hon. John Lloyd Wharton came before Mr. Justice Backley. 

Mr. Buckmaster, K.O., and Mr. Boothwick appeared for the 
parcam Mr. Astbury, K.O., and Mr. Gates for the Darlington 

rporation; Mr. Danok werts, K. O., and Mr. Dunham for Mr. 
Wharton. 

The plaintiffs claimed as assignees of John Robt. Ord and Wm. 
Henry Forster Maddison, and in their own right, an injunction 
restraining the defendants, their servante, or agents, from excavating, 
building upon, or enclosing the site known as Freeman-street, 
Darlington, or from otherwise obstructing or interfering with the 
plaintiffs right of way over the street. They slso asked that the 
defendants be ordered to remove the obstruction and restore the 
surface of the street to its original level, and claimed damages for 
obstructing and interfering with the plaintiffs’ right of way, and for 
breash of а covenant implied or expressed in a conveyance from Mr. 
Wharton to them. | 

The plaintiffe alleged that the obstruction of the part of Freeman- 
street by the Corporation caused serious damage to them, and if it was 
allowed to continue the width of the street would be reduced from 
40ft. to 28ft., and plaintiffs would not only be deprived of their right 
of way, but would be preoluded from atilising their land adjoining the 
stroet for building upon it dwelling-houses of two storeys in height 
fronting on the street, and their land would thereby be a great deal 
reduced in value. 

The defence denied the rights of the plaintiffs under the con- 
veyances, and said that about April, 1903, the Oorporation, in 
pursuance of statutory powers, commenced to erect on the land build- 
inge for the pu of the electric tramways used in their tramoar 
system for the borough of Darlington. The buildings in question 
were of great publie importance to the proper conduct of the borough 
system of light railways, which were of great benefit to thousands of 
working-men and others. The piece of land as to which plaintiffs 
complained was essential to the use of the buildings, and if the Oor- 
poration were compelled to remove the buildings they would suffer 
great pecuniary loss and inflict discomfort and inconvenience on the 
public. The buildings had been erected at a cost of £8,000. 


TRAMCAR OBSTRUCTION. 


In the Aberdeen Police Court, on Tuesday, George Henderson 

n, cab driver, was charged with having wilfully obstructed an 

electric car by driving a horee and cab slowly in the way of the car. 
He was further charged with assaulting the motorman. , 

Alexander Urquhart, motorman, stated that he was driving a 
car westwards along Union-street, and when near Market-street he 
made up on a cab driven by accused. Accused drove straight on to 
the raile in front of the car, and continued to drive up the street 
slowly on the rails, Witnees rang his gong, but accused paid no heed. 
There was no traffic to prevent the cab from proceeding along the street 
without going on the rails. The car was delayed two or three minutes. 
Accused left the car rails and passed three carta before Belmont-street 
was reached, and then returned to the rails. At this time a collision 
was natrowly averted. Accused then drove off the rails, and the car 
passed the cab. At Belmont-atreet witness left the car with the object 
of ascertaining the number of the cab. He asked accused to stop, but 
accused whipped the horse and continued. Witness then took hold of 
the horse's head to stop the cab, and aocused struck him on the face 
with the whip. 

А Passenger gave evidence to the effect that the ringing of the 
gong going up Union-street attracted his attention. He looked out, 
and saw a cab being driven slowly in front of the car. There was no 
traffio, so far as he could see, that would have prevented the cab being 
driven on the side of the street. 

Rev. John Meany stated that ho was a passenger inside the car. 
He noticed as the car left Market-street that a cab was on the lines in 
front of the car. The motorman rang his gong violently. and con- 
tinued ringing it all the way to Belmont-street. Near Belmont-street 
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there was almost a collision, as the cabdriver had driven off the rails 
and then returned to the rails. Witness thought credit was due to 
the motorman for латов во smartly averted а collision. Не saw по 
obstruction to prevent the cab from proceeding without running on 
the rails. 

Several other passengers gave corroborative evidence. 

Мт. Alexander father of the accused, stated that he was 
on the box of the cab with his son at the time of the all offence. 
He considered it was impossible to get off the rails, as there were a 
number of carts passing. 

Accused stated that he had no idea of obstracting the car whatever. 
He was in a hurry at the time, and was driving at a rate of about six 
miles an hour. He denied having struck the driver of the car with 
his whip. 

The à te stated there was пр doubt from the evidence that 
accused had obstructed the car, and he thought credit was due to the 
motorman for having averted what might have been a serious accident. 
He did not think, however, that the charge of assault had been proved, 
and he found accused not guilty of that charge. Aocused would have 
to pay a fine of 10s., the alternative being five days’ imprisonment. 


Arthur Farnfield was summoned before Mr. Lane, K.O., for 
obstructing an electric tramcar in Goldhawk-road, Shepherd's Bush. 
The evidence showed that the defendant deliberately put his cart 
broadside against the car on the lines and refused to move, When 
requested by a point boy to move he used bad larguage, and struck 
him across the face with his whip.—The magistrate imposed a fine of 
78s., with 2s. costs. 


William Bell, giving an address at Wood Green, was summoned for 
obstructing an electric car in Chiswick High-road. He was said to 
have diiven a large van deliberately at a very slow pace in front of the 
car for three-quarters of a mile, causing the car to be delayed for. 
15 minutes. —He was fined 13s., with 2s. costa. | 


TRAMCAR COLLISION. 


Plaintiffs, the British Electric Traction Company, the lessees of the 
Croydon tramways, claimed £4. 2s. from Messrs. Grant Bros., High- 
street, Oroydon, for damage to two tramcars, which Ше аг was 
пе the negligence of defendants’ driver. There was a counter- 


Mr. Newnham, for tho plaintiffs, said the accident out of which the 
action arose occurred in the main Brighton road. Defendants’ two- 
wheel covered cart came out of Bartlett-street into Brighton-road as 
two tramoars were approaching from opposite directions. Between the 
down tramcar and the pavement was a cart, the driver of which, 
unfortunately, was now dead, and the defendants’ cart, instead of 
turning down on its near side, as, he submitted, it ought to have 
done, dashed out into the car which was coming towards Oroydon, 
and was thrown back on to the down car. Both cars were considerably 
damaged. 

Oorroborstive evidence was given by the drivers of the two cars. 

The driver of the cart said he came out of Bartlett-street at the 
rate of about three miles an hour. One car was then standing, and 
the other car came up, caught the step of his cart, and threw the cart 

inst the other car. There was plenty of room for him to get 
through, and he heard no bell or other signal. The up car was 50 
yarde away when he started to come out of Bartlett-street, and it came 
that distance while he was going 20ft. If the motorman had slowed 
down he could have got clear of the car. 

A witness said the cart came out of \Bartlett-street at almost a 
walking расе. The car from Purley came up from behind and dashed 
into the cart. 

Another witness said the car coming up the road ran into the cart 
because the driver of the car had not proper control over it. 

Police-constable Bradford, who was 100 yards away at the time of 
the accident, ssid the cart came out of Bartlett-street at a slow trot. 

A boy in the service of Messrs. Grant, who was in the cart, said 
that as they pulled out of Bartlett-street he could not see anything 
coming and he heard no bell rung. 

Mr. Easton, for the defence, submitted that the evidence con- 
clusively proved that defendante’ driver was not guilty of any 
negligenoe whatever. 

The Judge said he was quite satisfied that the defendants’ driver 
was to blame for the accident. He had always understood it to be a 
prinoiple in the decision of these cases that it was incumbent on drivers 
entering a main road from a side street to take a good look and slow up. 
The driver in this case came out before one tramcar and came into 
collision with another one. He was satisfied that the driver was trying 
to dash between the two cars. Judgment for the plaintiffs on the clai 
and counterclaim. 


FARE QUESTION. 


Mr. W. T. Williams, commercial traveller, was charged at the 
Nottingham Summons Court last week with refusing to pay the fare 
when travelling on the tramways. 

On the Sherwood route of the city tramways the cars start from 
Station-street and travel to Shake e-etreet in the first 1d. : 
The second stage commences at Market-street and extends to Hu . 
road. The defendant boarded a car in Wheeler-gate and rode to 
Babbington-street. The conductor took the fare for the first stage 
before the car reached Market-street, and when he asked the defendant 
for a second penny to carry him over the second stage, he refused 


to в 
Evidence was given by the conductor in support of the opening 


etatement. 
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Defendant contended that a passenger who entered a car at any 
t in the Market-place was entitled to ride over a 1d. stage 
rom the "pat aras In the present instance he submitted that he 
had a right to ride from Friar-lane to Babbington-street for 14. 
The Bench agreed that a technical offence had been committed, and 
ordered defendant to pay 2s. 6d. costs. 


STREETS THROUGH FACTORIES. 


Mr. J. H. Heathman, the ladder and fire-escape maker at Parsons 
Green, has been, we are informed, for nearly five years troubled by 
the London County Ооцосі] respecting his works at Parsons Green. 
We gather that originally & piece of ground was bought for the 
үкен of his factory, and that this is now entirely covered b 

ildings. The land is freehold, but the London County Council wis 
to get a decision to the effect that there is a street through this area. 
The magistrate who heard the case has decided for Mr. Heathman 
with coste, but the London Oounty Council have appealed, and farther 
trouble and expense will have to be incurred. We await the decision 
with considerable interest, 


COMPANIES’ MEETINGS AND REPORTS 


TYPEWRITING TELEGRAPH CORPORATION. 


The fifth ordinary general meeting of the Typewriting Telegraph 
Corporation, Limited, was held on Monday at Winchester House, Mr. 
A. J. Parker presiding. There was a loss on the year of £2,434. 

The Chairman, in moving the adoption of the report, which was 
accepted, stated that the directors had not sold any of the foreign 
patents, nor had they been successfal in seouring any really large 
orders. They had at last been successful in inducing the War Office 
authorities to see the instrument at work. The War Office had bought 
two sets, which were now being tested at Chatham, and the Company 
anticipated a favourable report, and might expect to receive orders. 
Beferring to the negotiations with foreign governments, he said that 
Russia had some of the instruments at present in the Far East, and 
the directors believed they would sesure a very considerable order from 
St. Petersburg. If this hope were realised they would have a good 
chance of clearing out the present stock. The prospects of success 
with the military world were distinctly good, and the present machine 
was not likely to be endangered. In the field of the Post Office the 
position was not quite so promising with the old instrument, but with 
the new standard teletyper they believed they would have the very 
best instrument. In regard to the financial position, they wanted 
time to reslise the assets, exploit the new instrument, and carry on 
operations for a couple of years. If success did not come within that 
time, there would be nothing left but to liquidate. 

An extraordinary gen meeting followed, when the chairman’s 
proposal that farther capital to the extent of 25,000 should be raised 
by 10 per cent. debentures was adopted. 


INDUSTRIAL STORAGE BATTERY SYNDICATE. 


An 1 general mesting of the Industrial deer Battery 
Syndicate, Limited, was held on Monday at Winchester House, Mr. 
C. Temperley presiding. 

The object of the moots was to confirm a resolution passed by the 
shareholders making an addition to the articles of association, thereby 
giving the Oompany power to subdivide its shares into shares of a 
smaller amount. 

Mr. O. W. Powers seconded the resolution, which was carried 
Unanimously. 

Resolutions were then submitted authorising the directors to divide 
the shares not yet issued into two shares of 10s. each, and to reduce 
the capital of the Company from £100,000, divided into 81,007 shares 
of £1 each, and 37, shares of 10s. each, to £59,496, divided into 
118,992 shares of 10s. each, and that such reduction be effected by 


cancelling capital which had been lost or unrepresented by available | 


5 the extent of 10s. per share upon each of the 81,007 shares 
issued. 

The Chairman stated that the directors had considered several 
schemes for getting further capital, and the meeting had been called 
in order to pass such resolutions, and to see to what extent the share- 
holders would support the scheme. 

A Shareholder asked whether any farther progress had been made 
with the working of the patent ? 

The Chairman said the experiments had been very satisfactory, 
and eeveral orders were on band. 

Mr. Powers seconded the resolutions, and impressed upon the 
shareholders the neoessity кеншщ additional capital. 

The resolutions were carried. 


NEW COMPANIES REGISTERED, 


Crawshay-Williams, Limited. — Capital, £6,000. Object: to 
varry on the business of motorcar, vehicle, and cycle manutaeturers, 
electricians, engineers, suppliers of electricity, etc. Registered office: 
48, Gresham-street, E. O. 


Electric Power Development Company, Limited. —Oapital, 
€25,000. Object: to carry on the business of suppliers of electrical 
power, proprietors of electric light, telephonic, telegraphic, and other 


works, generators, storers and transmitters of electricity for all pur- 
poses, mechanical and electrical engineers, manufacturers of rolling- 
stock, etc. , , 

I. V. o. Ki- au Chemical Company, Limited. — Oapital, 
£2,000. Objects: to acquire as a going concern the business of the 
I. V. O. Kill-All Chemical Company, now carried on at Burmantofts, 
Leeds, to carry on the business of manufacturing chemists and manu- 
facturers of electrical, scientific, and other apparatus and materials, 
etc. Registered office: 2, Argyle-road, Burmantofts, Leeds. 


Hastings and District Electric Tramways Company, 
Limited.—Oapital, £500,000. Objects: to adopt agreements (1) with 
М. 8. Myers and О. Mendel, (2) with the Hastings Tramways Oom- 
pany, and (3) with Dick, Kerr, and Co., Limited; to construct, 
purchase, lease, or otherwise acquire light or other railways and tram- 
ways in Hastings and Bexhill or elsewhere; to obtain any orders or 
Acts of Parliament in connection with the same ; and to carry on the 
business of tramway and railway proprietors and workers, elec- 
tricians, mechanical engineers, contractors for public and other 


works, ete. 
Liens Registered. 


Burnand Transformer Company, Limited, Manchester. —Lien 
registered Nov. 3, for £1,000 second debentures ; no trustees ; oharged 
on all the property, present and future, including the uncalled capital 
for the time being, subject to debentures for £1,000. 

Northampton Electric Light and Power Company, Limited. — 
Lien registered Nov. 7 for £400 4 per cent. debentures, part of a series 
not to exceed two-thirds of the subscribed and psid-up capital. 
Amount previously issued, £32,220. No trustees. Oharged on the 
undertaking and all the property, present and future, including the 
uncalled capital for the time being. 

South Staffordshire Tramways (Lessee) Company, Limited, 
Strand, W.C.—Trust deed registered Nov. 3 for £54,700 debenture 
stook, with power to issue further stock ranking pari passu, so that 
the total amount does not exceed £100,000. "Trustee: Law Guarantee 
and Trust Society, Limited. Charged on leasehold interests in the 
South Staffordshire Tramwa раць machinery, etc., certain shares 
of the company, and the undertaking and assets, present and future. 


Underground Electric Tramways Company of London, 
Limited, London, E.C.—Trust deed and instrument of charge 
under the Land Transfer Aots, registered Nov. 9, for securing 
£850,000 debentures. Trustees and mortgagees: J. Trotter, 2, 
Prinoes-street, E. O.; H. Oockburn, 61, Threadneedle-street, K. O.; 
and J. A. Dawes, 9, Angel - court, Е.О. Oharged on the ocom- 
pany’s generating station, plant, and machinery at Lots - road, 
Chelsea, together with cables and ducte therefrom to Earl's Oourt, 
all rights and interests in certain contracts for the supply of eleo- 
tricity, ete., and all loose plant, machinery, and chattels in or upon 
the said station. 


PERSONAL. 


Prof. Henry Adams, M. I. O. E., has recently retired from the City of 
London College, where for 35 years he has been head of the engineering 
department. He is, however, still continuing his practice as a con- 
sulting engineer at 60, Queen Victoris-street, E.O., where he has had 
offices for the last 25 years. 

The Horsham District Council have decided to increase the salary of 
Mr. Morgan, their electrical engineer, from £176 to £225 per annum. 
Since his sppointment the output at the works has considerably 
increased, and with it the engineer's duties. 

The Erith Town Oonnci] have appointed Mr. Grainge assistant 
electrical engineer at the electric light station. 

On Tuesday last week Mr. E. G. Love, superintendent of mains and 
overhead tramway equipment, was presented by the staff and employés 
of the Halifax Corporation electricity works with & handsome marble 
clock, suitably insoribed, as a mark of esteem on his recent marriage. 
Mr. W. M. Rogerson, borough electrical engineer, made the presenta- 
tion in the presence of a large gathering, representing all the depart- 
ments of the works. | 

Mr. Robinson, assistant electrical engineer at Workeop, has resigned. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Porto Alegro (Brazil).—The term for receiving tenders for an elec- 
tricity station, already announced, has been prolonged to Nev. 30. 

Banza (Spain).— The Municipality require tenders for the electric 
lighting for five years. Particulars from the Alcalde, Варга (Jaen). 

Pola de Siero.—The Municipality require tenders for the electric 
lighting for 10 years. Tenders by Nov. 30 to the Alcalde, Pola de 
Siero, Spain. 

Madrid.—The General Telegraph Office require tenders for installa- 
tion and working telephones in the town of Talavera. Tenders to 
above by Dec. 7. 

Guirgia (Ronmania).—Tenders are required for the electric 
lighting of the town, Particulars from the town’s secretary. Tenders 
by Jan. 28, 1905. 

Ibros.—The Municipality require tenders for the electric lighting of 
the town for 15 years. Tenders by Nov, 22 to the Alcalde, Ibros, 
Province of Jaen, Spain. 

Salamanca. —The Municipality require tenders for public electric 
(ghting of the town. Tenders by Dec, 12 to above or to Direccion- 
General de Administracion, Madrid. E 
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Swansea. The Corporation invite tenders for а 12 months’ supply ` 
Tenders by Dec. 1 to 


and delivery of motors and starting switches. 
Mr. Jno. Thomas, town clerk. See advertisement. 

Manehester.—The Tramways Oommittee invite tenders for the 
supply, delivery, and erection of one 15-ton and two 5-ton electric 
overhead travelling cranes. Tenders by Nov. 22. See advertisement. 

Caen (France).—The Prefect requires tenders for concession of a 
tramwey from Ryes to Caen via Oreully for goods and passeugers. 
Тане rs from the Prefect of Oalvedos, Caen. "Tenders by Feb. 1, 
1905. 


Llandilo (Wales).—The Urban District Oouncil invite tenders for 


testing and calibrating the electricity meters installed in the town (70 
> A Tenders to Mr. R. Shipley Lewis, clerk, Llandilo, before 
ес. Ф 
Newport (Мов.). — The Electricity and Tramways Committee invite 
tenders for various machine tools. Tarticolars may be obtained from 
the Borough Electrical Engineer, Town Hall, Newport, Mon. Tenders 
to the Town Olerk by first poat on Nov. 21. | 
La Pas (Bolivia). —The Municipality 
electrio lighting of the town for 12 years. 


uire tenders for the 
ere is an old central 


station and water power of 150 b-p. to 200 h.p., which is sufficient for 


the number of lamps required. Tenders by Jan. 16, 1905. 


Johannesburg.—The Municipal Council invite tenders for two: 


55-ton electric overhead travelling cranes and transformer pillars and 
ewitchgear. Tenders must be addressed to Messrs. Mordey and 


Dawhbarn, 82, Victoria-street, Westminster, S. W., and received by 


them not later than Dec. 27. 


forms of tender at the office of the Borough Electrical 
marsh- road. Tenders to be sent to Mr. 


Hall, Rotherham, by Nov. 21. 


.—The Governors of the Glasgow and West of Scotland 


Glasgow 
Technical Oollege invite tenders for a complete wiring installation 
and switchboards for the electric lighting of their new buildings. 
Specification may be obtained from Mr. H. F. Stockdale, secretary and 
director, 38, Bath-street, Glasgow, to whom tenders must be delivered 
by Nov. 26. | 
^ Brussels.—Tenders are invited for the construction of an electric 
generating station and other works in connection with the establisli- 
ment of a goods station at Brussels. The estimated cost of the work is 
about £4,567. A deposit of about £280 is required to qualify any 
tender. Specifications (prios ls. 10d.) and farther particulars may be 
obtained from М. De Rudder, Administrateur des Voies et Travaux, 
11, Rue de Louvsin, Brussels, | 

Perth (Australia).— Tenders are invited by the Duputy-Postmaster- 
General for the supply of the following telephone material ; 194 miles 
26-pair Jead-oovered cable, dry соге, to standard specification No. 7; 
5, parer sleeves, дїп. long by Win. diameter; 350 yards paper 
strips, 2in. wide. Conditions, etc., may be obtained at the General 
Post Offices at Perth, Adelaide, Melbourne, Sydney, Brisbane, and 
Hobart. Tenders by Dec. 28. к i 

Shanghai.—The Municipal Council invite tenders for the construo- 
tion and operation of about 24 miles of eleotric tramways on the trolley 
system in the streets of the Settlement of Shanghai; alternative pro- 
posals are desired for the single-trolley and double-trolley lines. A 
pro forma contract is open'to inspection by tenderers, and copies will 

supplied to by Laren ie by the Council's agents, Messrs. John Pook 
and Oo., 65, Leadenhall-street, London, Е.О. Tenders by March 31. 

Sydney.—Tenders will be received at the office of the Acting Deputy 
Postmaster- General, Sydney, New South Wales, up to 2.30 p.m. on 
Dec. 28, for the supply and delivery at the Departmental Stores, 
Sydney, of telegraph, telephone, and electric light material. Specifi- 
cations and general conditions may be seen and tender forms obtained 
at the General Post Offices, Sydney, Melbourne, Brisbane, Adelaide, 
Hobart, and Perth. Samples may also be seen at Sydney, Melbourne, 
Brisbane, and Adelaide. 

Bromsgrove (Worcs.).—The Visiting Committee invite tenders for 
the supply and erection at their new lunatic aeylum of the following 
plant: (Section A) engines, dynamos, booster, and steam servicea ; (B) 
storage battery and accessories; (C) main switchboard, ring main, 
feeders, distribution boards, wiring, lampe, and a^cessories. Specifica- 
tion, etc., may be obtained from Mr. Robert J. Oliver, clerk of the 
Visiting Committee, Shirehall, Worcester, on payment of £5 for each 
section of the work as above, which will be returned on receipt of a 
bona fide tender. 

Belfast.—The Town Council invite tenders for the following tram- 
way works, equivalent to about 70 miles of single track : (1) permanent 
way, road-bed, paving, and bonding; (8) overhead electrical «quip- 
ment; (3) underground feeders, telephone and test wires, spare 
conduits, eto. ; (4) steam dynamos, switchboard, also three-phase plant, 
condensing plant, overhead traveller, station lighting, etc. ; (5) boilers, 
superheeters, mechanical stokers, economisers, coal and ash conveying 
plant, steam exhaust and feed piper, pumps, etc.; (6) double-deck 
electric tramcars. Tenders must reach the Town Olerk’s Office by 
18th inst., at noon. 

Leith.—The Corporation invite tenders for the supply of the follow- 
ing tramway cars, delivered free at Leith: Passenger cars—double- 
deck, single-truck cars with reversed staircases, equipped with motors, 
controllers, brakes, lifeguards, lights, etc., complete; number, 30. 
Alternative tender for the same car with ordinary staircase. Double- 
deck, single-truck cars with reversed staircases and covered top, 
equipped complete as above ; number, 7. Alternative tender for same 
covered-top car with ordinary staircase. Sprinkler car—sprinkler саг 
with water-tank, sprinklers, grooved watering pipes, revolving brooms, 


snow-plough, with motors and all other necessary electrical equipment 
kes e abt Station to Liverydole will be completed by the first werk in December. 


and brakes complete; number, 1. Conditions, eto., may be obtained 


from Mr. T. B. Leing, town clerk, Oouncil-chambers, Leith, on pay- 
ment of a depos 
bona fide offer. "Tenders by Nov. 26. 


it of £1. 1s., which- will be returned on receipt of a 


Brisbane, —Tenders are invited by the Deputy Postmaster-General 


for the supply and delivery at the Telegragh Office Yard, Thursday 


Island of 100 tubular wrought-iron telegraph poles to Specification 


No. 11 and Schedule No. 51, and ala» for the supply and delivery at 


the cable tanks, Thursday Island, of three nauts of submarine cable 
to Commonwealth Specification No. 8 (Queensland, No. 22) and 
Schedule No. 60. Tenders by Dec. 12. They must state the time 
required for delivery ; this time will be counted from the date of the 
notification of the acceptance of the tender. Specifications and forms 
of tender can be obtained at the General Post Offices, Sydney, Mel. 
bourne, Brisbane, and Adelaide. Neither the lowest nor any tender 
will necessarily be accepted. Tenderers are required to note that 
Oustoms duties must be included in all charges, as per clause 2 of the 
All tenders sent by post must be registered, 


RESULTS OF TENDERS. | 

Plymouth.—The Hart Accumulator Oompany have secured the 

contract from the War Office for the supply of 67 of their standard 

lighting-type cells, having a capacity of ampere-hours, | 

Fulham.—The Oouncil have accepted the tender of the British 

Thomson-Houston Oompany, at £492, for the supply and erection of 
а 5,000-volt main generator switchboard at their generating station. 


Electric Lighting.—Messrs. Woods, Slacke, and Oo., Blackburn, 


general conditions, 


| rt the followi tracts: Salford— lete electric lighti 

Rotherham.—The Corporation invite tenders for wiring the new: inbh атча рари : halt ñup RH 
isolation hospital buildings in Badsley Moor-lane, Specification азу 
gineer, naw- 
‚ J. Board, town clerk, Town 
| including telephones, belle, etc. ; Orewe—electrio lighting of post 


including switchboards, arc lampe, etc., for half a mile of transit she 

for the Manchester Ship Canal Company; Newcastle-upon-Tyne— 
complete electric lighting, including switchboards, eto., at ће new 
hospital, union workhouse ; Rochdale—electric lighting of car-shed, 


office; York—electric light installation for city cattle market, and 
complete electric lighting, about 1,700 lights, including boilers, feed 
pumps, steam and exhaust pipihg. three engines and dynamos, mein 

switchboards, motore, ete., at the York City Asylum. | 


APPOINTMENTS VACANT. 


Junior Assistant for a firm of consulting engineers. See advertise- 
ment. \ 

Assistant Electrical Engineer, Worksop Urban District Council. 
Salary, £150 per annum. 

Mains Superintendent, Poplar electricity works. Salary, £120 
рег annum. Applications by Nov. 18. See advertisement. 

Mains Assistant, Blackburn electricity works. Oommencing 
salary, 2150 per annum. Applications by Nov. 18. See advertisement. 

Demonstrator in Engineering, London Oounty Council Padding- 
ton Technical Institute. Applications by Nov. 25. See advertisement. 


BUSINESS NOTES. 


TRACTION. . 


ottingham. —The Corporation have published the statutory notice 


N 
of their intention to apply for parliamentary powers to construct several 


extensions of the tramways. 

Shanghai.—The маары are again inviting tenders for the 
construction and working of wiles of electric tramways on the 
trolley system, double or single. 

Colwyn Bay.—Good progress is being made with the line to 
Llandudno, which it is hoped to complete by March 1 next. The 
system will be about 84 miles in length. 

· Aocorington. Тһе Corporation have published a statutory notice of 
their intention to apply for parliamentary powers for a number of 
works, including electric tramways and lighting. 

Derby.—An extension of the tramways from St. Peter 8. street to 
Market-square has been decided upon at a cost of £3,470. The work 
will be carried out by J. G. White and Co., Limited. 

Liverpool-Bolton.— This journey сап be made by street car. The 
distance is 50 miles, and the Journey extends over some eight systems. 
The fares total 1s, 9d., and the time occupied rather under four hours, 

Margam (Glamorgan).—At a meeting of the Margam Council, the 
Chairman stated that a syndicate had been formed to obtain a pro- 
visional order for the construction of an electric tramway from Briton 
Ferny to Taibach. 

Hindley.—At the meetin 
that negotiations are 
the South Lancashire Fra 
Wigan - road route. 

Aberdare.— The District Council have decided to apply for power 
to construct an electric tram way, to execute street widenings, and to 
erect a dust destructor, the total expenditure involved being between 
£93,000 and £94,000. 

Monorail Construction Co.—A meeting of the Monorail Con- 
struction Company, Limited, has been called for the 28nd inst. to 
consider a resolution to increase the capital to £70,000 by the creation 
of 1,000 new shares of £10 each. | 

Exeter.—The first section of the electric tramways from St. David's 


of the District Oouncil it was reported 
ing between the Wigan Oorporation and 
mways Company with regard to the proposed 
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and the St. Sidwell's section shortly afterwards, though they may not 
be open for traffic until the New Year. 

Beckenham.— At the meeting of the Electric Lighting and Tram- 
ways Committee last week, the clerk produced the bond and agreement 
d T sealed by the British Electric Traction Company and the Electric 
and General Investment Oompany, Limited. 


Darlington.—The working p^ pese of the trams from the com- 
mencement of running to Sept. 30 smounted to £2,595. 8s. 9d., and 
the гара оа 55,698. Os. 11d. The number of passengers carried 
was 908,664, and the receipts per car mile were 7°249d. 


Aston. —The Tramways Committee have decided, in reference to the 
Steelhouse-lane to Aston line, that covered cars should be ordered for 
the ordinary traffic of the line. One covered car has been running on 
the section for some time, and this has proved entirely successful. 


Bradford.—A pro to grant the tramway va op under the 
Oorporation a week’s holiday annually was on Monday considered by 
a sub committee, but no decision was arrived at, The question would 
affect about 1,000 men, and would involve about £1,500 increased 
expenditure, 

Sunderland.—The receipts of the Corporation trams for the half- 

ear amount to £35.223, an increase of £721 upon the same period 

t year. For October the passengers carried were 1,262,552, and the 
receipts £5,249, an iacrease on October last year of 59,954 passengers 
and £255 in receipts. 

Dundalk.—The promoters of the tramway scheme have applied for 
а further extension of their order for 12 monthe, . Having received an 
assurance that the promoters are proceeding with the finanoial part of 
the szheme, the Urban District Council unanimously resolved to 
consent to the extensions. 

Caloutta.—The new line along Harrison-road is on the verge of 
completion. It is expected to be of great service, and extensive 
patronage is probable, It ie reported as not unlikely that eventuall 
the Harrison-road line will be extended westwards over the Нога 
floating bridge to join on with the system of tramways to be under- 
taken on the farther side of the river. 

Ashton.—The Tramway Sub-Committee having had s satisfactory 
conference with the Stalybridge, etc., Tramway and Electricity Board 
relative to inter-running and the construction of the Scotland-street 
and Old-street line, the borongh surveyor and electrical engineer have 
been instructed to prepare the necessary plans and specifications for 
the construction and equipment of the route. 

Bishop Auckland.—The Durham Oounty Council have received 
notice that the United Kingdom Tramway, Light Railway, and Elec- 
trical Syndicate, Limited, has transferred the Bishop Auckland. 
Shildon, and Speanymoor tramway to the Public Undertakinges 
Limited. The Council have assented to a 12 months’ extension for the 
completion of the Houghton-le-Spring tramways. 


Aston.—Another section of the tramways was opened on Tuesday. 
The new section extends from Aston Oross to Gravelly Hill. The сагв 
are of the single-deck type, so as to pass under the railway bridge at 
Aston Station. With the commencement of this service the whole of 
the steam cars which formerly belonged to the Birmingham and Aston 
Tramway Company have been taken off the track. 


Torquay.—The chairman of the Dolter Oompany (Mr. Hugh 
Lubbock) and Mr. W. О, Hawtayne had an interview with the Electric 

ighting Committee the other day, and provided that current ie avail- 
able a definite promise was given on behalf of the company that the 
electric trams should commence running by Jane next. The company 
will be in a position to begin the work of laying the lines immediately 
after Ohristmas. 

New York Underground Railway.—The Glasgow Herald says 
„The new high-speed electric locomotive was tested at Schenectady 
on Ssturday, and more than fulfilled the expectations of the company’s 
officials, The engine attained a speed of 72 miles an hour, and it is 
estimated will be able to travel at 60 milesan hour with a 600-ton 
load, Mr. Wilgus, vice-president of the railroad, declared that the 
engine solved for all time the problem of electric traction at high 
spee bi | 

Proposed Electric Railway.—A scheme is reported to be on foot 
for a railway from Pontefract to Immingham. A survey has been 
mede, and tbe surrounding landowners are understood to be favour- 
ably disposed. According to the plans the proposed route is practically 
a straight one, extending over a distance of 494 miles. The South 
Yorkshire óoal collieries are expeeted to provide a substantial revenue. 
It has not yet been decided whether electric or steam power should be 
employed. 

Snowdon, etc, Light Railway.—At an extraordinzry meetin 
of the North Wales Narrow-Gauge Railways er wert approva 
was given to an agreement between the Portmadoc, Beddgelert, and 
South Snowdon Hailway Compeny, the North Wales Power and 
Traction Oompany, Limited, and the North Wales Narrow-Gauge 
Railways Company containing the basis of working arrangements 
between the companies. 

The Underground.—The District Railway Company are notifying 
their season-ticket holders that they caunot renew beyond Dec. 31. 
After that the zone system comes into operation. A few electric trains 
will possibly be running on New Year's Day ; but for some weeks or 
monthe steam will continue in а lessening quantity. The zone (single) 
fares will be: 2d. any station between Aldgate and Hammersmith, 
and Hammersmith and Ealing, 3d. between Aldgate and Ealing and 
between Hammersmith and Whitechapel, and 4d. between Whitechapel 
and Ealing. 

Huddersfield. —The traffic receipts from Nov. 1, 1903, to Sept. 30, 
1904, amount to £60,801. 4s. 5d., being an increase of £4,937. ба. 84d. 
over the corresponding period. The total is made up as follows: 
receipts from passengers, £60,084. 12s. 10d.; parcels, £619, 10s. 7d.; 


miscellaneous, £97. 1s.—miking a total of £60,801. 4s. 54. The 
mileage run during this period amounts to 1,522,919 miles, an increase 
over the corresponding period cf 112,141 miles. The number of 
passengers carried was 11,464,035, an increase of 1,110,820 over the 
corresponding period. 

Cheltenham. —The Town Council have adopted & recommendation 
of the Highways Committee that the Council should agree to bear the 
cost of raising or lowering the levels of the road slong which the exten- 
sions of the light railway are being laid where such 1s required by the 
Council, for the purpose of improving the gradient of the road, but that 
the company be required to bear the cost of raising or lowering the 
level of the road to coincide with the level of the railway track fixed 
by the borough surveyor, where such alteration of level is in the 
opinion of the surveyor necessary in order to make a satisfactory track. 
ше are а good many undulations, and the object is to secure a level 
TOÀ . 

Weymouth.—At the meeting of the Dorset County Council, the 
Works Committee reported an intimation from the Weymouth Oor- 
жүнү of the latter's intention to formulata a scheme of tramways 
eading to the village of Wyke Regis, ani thence to Portland on the 
one hand, and on the other throngh the village of Broadwey to the 
bottom of Ridgeway Hill, and they asked the Council to consent. 
The Corporation had not yet formulated a definite scheme, and pend- 
ing this the committee could not recommend the Council to entertaia 
the question of giving any consent under the House of Commons Stand. 
ing Orders, but they suggested that tbe Council should invite the 
Corporation to submit fall particulara. 

Londen United Tramways Co.—The Board of Trade have con- 
firmed the order made by the Light Railway Commissioners, autho- 
rising the construction of light railways in the county of Middlesex 
between Hounslow and Cranford and between Heston, Honnalow, 
Hanworth, Twickenham, and Sunbury Cross. being extensions of the 
existing and authorised undertaking of the London United Tramways 
(1901), Limited. The Hammersmith Borough Council have received 
а communication from the town clerk of Ealing aski 5 the 
Council will join the committee of local authorities which it is pro- 
posed to appoint for the purpose of dealing with the tramway noise, 
and, if so, whether they will contribute towards the costs of any pro- 
ceedings that may be decided upon. The Parliamentary Committee 
of the Borough Oouncil express their sympathy with the movement, 
but do not recommend any financial assistance at present. 


Newport.—The accident on the Stow-hill section was referred to 
at a meeting of the Town Council by Mr. W. H. Brown, chairman of 
the Electricity and Tramways Committee, who deprecated the sen- 
sational way in which a Newport newspaper had reported the occur- 
rence. He read a report from the borough electrical engineer, explain- 
ing that the accident was caused by the greasy state of the rails, 
consequent upon a drizzling rain and falling leaves, and through a 
piece of wood choking the sanding apparatus on the car. The danger 
of а recurrence of auch an accident would be removed by stationing а 
man on Stow-hill to spread sand on the rails whenever necessary. He 
added that the sum of £31. 11s. 9d. had been taken in the three da 
since the section had been opened. Several members expressed the 
opinion that the accident was distinctly alarming, and that it was 
necessary to reassure the public that sach steps would be taken as 
would prevent such another accident occurring. 


Manchester, — Plans аге in preparation, and will be deposited before 
the end of the month, for an underground railway through Manchester. 
The scheme has not yet secured the approval of the Corporation, 
although in view of the present congested condition of the traffic 
through the main streets of the city this will probably be obtained. 
The author of the scheme is Mr. W. A. Jackson, architect and engi- 
neer, who contends that the railway would not only be a commercial 
success, but a great public benefit, Instead of a circular route be 
begins with а cross route, with subsidiary lines, getting in touch with 
the tramlines at eight places, By through routes from one district to 
another, Mr. Jackson thinks it will only require three minutes for a 
journey that at present occupies 20 minutes. The system, he contends, 
will obviate the necessity of spending large sums of money for the 
widening of main thoroughfares. The total length of tunnelling 
would be 24 miles, and the estimated cost is three quarters of a million 
for the single-deck cars. Financial Times. 

Hastings —The Hastiogs and District Electric Tramways Company 
yesterday opened their subscription list, which will close on or before 
Monday next. The system will comprise nearly 20 miles of track, and 
besides running along the front of Hastings and St. Leonards, there 
will be a line to their rapidly-rising neighbour, Bexhill, thus supply- 
ing a valuable means of communication between these popular resorte. 
Besides this, there will be a circular route passing through Baldalow 
and Ore, affording a delightful country trip. According to the census 
of 1901, the normal population of the municipal borough of Hastings 
was over 65,000, and that of Bexhill more than 12,000, besides whic: 
there are, of course, hosts of visitors, who will doubtless appreciate 
the new facilities for seeing the surrounding country. The consulting 
engineers, Messrs. Kincaid, Waller, Manville, and Dawson, estimate 
that, upon a conservative calculation, the system will show an annual 
net prone of £30,000, with the possibility of a considerably larger 
surplus. The contractors are Messrs. Dick, Kerr, and Co. 


Erith —It was reported at the meeting of the Urban Council 
that as the result of information obtained by the recent inspection of 
the tramways at Leicester, Derby, Sheffield, chester, and Preston. 
and the several engineering works which they visited, the Tramways 
Committee have made several suggestions to the consulting engineers 
relative to the construction, fitting, and equipment of the tramoars 
for the Council’s tramways. The committee have gone thrcugh the 
draft specification for the tramcars with Mr. Hawtayne, and recom- 
mend that the specification be approved and an advertisement for 
tenders issued, The consulting engineers reported that Messrs, 
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Blackwell and Co., the contractors, had started the work under con- 
tracts Nos. 1 and 2, in Bexley-road, Northumberland Heath, and in 
Abbey-road, Abbey Wood, and that material was on the site sufficient 
to allow good progress being made. They also reported the progress 
made by the contractors for the Lower-road ы. The concrete 
foundations for the abutments and wing walls bad been satisfactorily 
completed. The committee have instructed the clerk to make applica: 
tion to the Bexley Urban District Council for permission to make а 
visit of inspection pf the Bexley tramways. 

Cardiff.—A chartered accountant deals in the Western Mail with the 
tramway finances, which have caused a good deal of discues'on. On 
the question of depreciation, he remarks that there is not only deprecia- 
tion through continued use, but also the risk of obsolescence to be con- 
sidered. The capital charges debited against the revenue account for 
the year ending March 31, 1904, were: loans fund account (1902) 
малаа £11,593. 8з. 34.; and loan repayment, Public Worke Loan 
Board, £2,490. 9e. 2d.—total, 214.085. 17s. 5d. Ia the evidence 
given before the Joint Select Committee on Municipal Trading it trans- 
pired that the Glasgow Corporation tramways revenve account was 
charged with both the repayment instalments and full depreciation ; 
but the Glasgow tramways accounts showed enormous profite, and this 
partly owing to the fact that scme items of expenditare Propet 
chargeable against the tramways appesred to have been de 


amount to allow for depreciation and renewals. He allows 14 per cent. 


for new buildings, 2 per cent. for the old depóts, 10 per cent. for plant 
and machinery, 24 per cent. for conduits and cables, 5 per cent. for 


engineering charges, 24 per cent. for overhead equipment, 74 per cent. 
for cars and rolliag.stock, eto. Оа this basis 
show for the year ending March 31 last a deficit of £4,913. 4s. 6d., 
instead of the surplus of £5,317. 18s. 2d. shown by the accounts. 


Snowdon- 
passed by the Light Railway Commissioners for a light railway from 


Snowdon to Bettws-y-Ooed, a distance of 13 miles, in what was 
described as the loveliest part of North Wales. The scheme was 
opposed by the National Trust for Places of Historic Interest or 

atural Beauty, the Oo-operative Holiday Association, the Alpine 


Olub, and several others. The objectors’ contention was that the 


for à 

a railway. This district was attractive on account of natural 

осна, which the proposed railway would entirely destroy. Mr. 
onoratue Lloyd, for the promoters, 

everything to avoid interfering with 

the neighbourhood, and the whole of the landowners affected 


were in favour of the scheme. Mr. Banks contended that the workers 


of the oountry were entitled to have some places left in which 


they could have a quiet holiday undisturbed by the noise of gongs and 


tramoars, which would bring in their train the cheap trippers. Mr. 
alread 


Lloyd said the ra‘lwa 
up the mountain itself, and the beauty of the scenery would not be 
affected by a little narrow-gauge electric railway. The Board of Trade 
‘will give a decision shortly. 
District Council of Bettws-y-Coed as to the running of trains on 


Sundays. Sir Herbert Jekyll said the Board had never put in a 


clause against the ranning of triins ou Sundays, and although he 


should reserve his decision, it was not likely that the Board would make 


an exception in this case, 
- Qelohester.—At the meeting of the Town Council the Finance Com- 
mittee reported having accept 
mission to advance £50,000 (part 


by 48 half-yearly payments of principal and interest combined. A sad 


fatslity—the first since the opening of the system —oocurred on ier 
ears o 


Oorporation tramways, the victim being a little gir] about six 


named Emily May Secrett. The child crossed the road imme- 


diately in front of an oncoming car, which had slowed down somewhat 
2 re the points. The driver sounded his gong and shouted to the 
‚в 


nd applied the brake instantly, but it was too late to sive her. 
The front of the car struck her and knocked her down, and the life. 
guard descended, bat, instead of picking the unfortunate child up, the 
apparatus was caught and jammed by a portion of her clothing, with 
the result that the body was forced along for a foot or two, and then 
crushed by the lifeguard, which was forced over her body and then fell 
again. A jack was hastily sent for, but proved too large to be used 
effectively to raise the oar, and a foreman of the car depót ran for 
another. Meantime, however, a plank was secured, and the jack, being 
laid on its side, was used as a prise, the car being by this means lifted and 
the body of the child taken from underneath it. When taken out, the 
child was breathing, but upconscioue, and death ensued ina few moments, 
the base of the skull being badly fractured, while the right arm and left 
leg were broken, and the body had sustained other terrible injuries. 
The pilot board of the tramoar wss broken— probably by the force and 
suddenness with which the driver a рр the brake, the car beirg 
brought to a standstill with such suddenness as to almost throw the 
conductor from his feet. At the inquest the jury returned a verdict of 
** Accidental death,” and attributed no blame whatever to the driver, 
who they oonsidered did everything possible to avert the fatality. 
With regard to tbe suitability of the lifeguard, they suggested that two 
springs should be fitted to keep it down, and the foreman added that 
it was a remarkable thing that the body of a small child should be able 
to press up the present apparatus. The jury aleo suggested to the 
Tramways Committee the provision of jacks on every car. At а special 
meeting of the Town Council on Tuesday it was proposed that powers 
should be applied for to authorise an extension of the tramways for 
about half а mile. It was stated that the new section would serve а 
populous neighbourhood, As, however, owing to various causes, lesa 


ited to 
other accounts. . Basing his calculations on the amount of the capital 
outlay at March 31, 1903, the writer comiders £24,515 a fair annual 


the undertaking would 


i Bettws-y-Coed.—Sir Herbert Jekyll, on bebalf of the 
Board of Trade, heard objections to {һе contirmation of the order 


кашы the Snowdon district was so exceptional and its attraction 
ge number of visitors so great as to deserve protection from 


said they had done 
the natural beauties of 


y not only carried people to Saowdon but 


e question was raised by the Urban 


an offer from the Ecclesiastical Oom- 
of the loan for tramways) at £4 per 
cent., the payment of interest and repayment of principal to be made 


249, 78; passengers at 


than two-thirds of the Council were present, the matter had to he 
deferred. 


London County Counoil.—At its meeting on Tuesday the Council 
considered the recommendation of the Highwaye Oommittee that 
powers be sought to carry the tramways over Blackfriars Bridge and 
along the Embankment so as to effect junctions with other lines, and 
after some discussion the propoesl was agreed to unanimously. On the 
same day the Streets Committee of the City Oorporation discussed the 
proposals of the County Council in regard to this scheme. Repre- 
sentatives attended from the Oounty Council and from the Brid 
House Estates Committee, the latter being „р adverse to the 
project. Several members of the Streets Oommitteo favoured the 
scheme, and in the end the committee decided to hold another 
meeting shortly, when а definite recommendation to the Oourt 
of Common noil will be decided upon. The Highways 
Committe recommend that an sgresment be entered into with 
the North Metropolitan Tramways Oompany for the working 
by the latter of the authorised tramway in Rosebery-avenne. It is 
proposed that the company shall pay as rent a certain proportion of 
the cost of construction. The estimated cost of construction is £10,285 
for the temporary horse system, and £26,000 for the conduit electrical 
system. In connection with the tramways taken over from the London, 
Deptford, and Greenwich Tramways Company, it is ed to dis- 
continue the routes from St. James 2 Ohurch to Tower Bridge-road and 
from Raymonth-road to the canal bridge, Old Kent-road, as theee are 
not much used. In regard to the remainder of this tramway, the 
Highways Committee have under consideration the question of improv- 
ing the service by electrification or otherwise. Apart from this under- 
taking, the Council’s system has produced £291,518 from April 1 to 
the 5th inst., as against £318,593 last year. The Oouncil have replied 
to the Bostali Estate Protection Association that the Oouncil have 
under consideration the question of proceeding forthwith with the 
street widenivgs required in connecticn with the authorised tramways 
between Beresford-square, Woolwich, and the county boundary, Abbey 
Wood. бо soon as these shall have been completed, the construction 
of the line will be commenoed.. A public meeting st Blackheath the 
other day entered a protest against the pro of the Council to 
construct a tramway from Deptford across Blackheath to Shooter's 
Hill, and passed a resolution in support of an alternative route from 
the existing tramway in Woolwich-road up Westcombe-hill, and thence 
by the Old Dover-road and Shooter's Hill-road t» Sbooter's Hill. It 
was decide! to send copies of the resolution to the Council and to the 
Lewisham Borough Council, 


Lowestoft.—In presenting a report and accounta for the 14 monthe’ 
trading of the tramways undertaking to the Council last week, the 
Chairman and General Manager explained that the accounts were made 
up from the opening of the syetem on July 22, 1903, to Sept. 30, 
1904, so-as to bring the tramwaye department accounts into line with 
other accounts of the Corporation, which close on the latter date. 
The revenue account, after paying the total working expenses, show a 
goes profit of 24,801. lle. 2d., to which must be added the borough 

d t £145, giving а total of £4,946. 118. 23. Interest on 
capital and income tax amounts to £3 331. 14e. 7d., sinking fund 
charges £875. 3s. 9d.; and the committee recommended that the 
balance be divided as follows— viz. : to the credit of reserve or renewal 
account, £350 ; repay grant from borough fund, £145 ; carry forward to 
next year’s account, £244. 123, 10d. The revenue account showed traffic 
receipts £14,086. 12.. Ad., and advertisements £425. 4s. 7d.—total, 
£14 511. 16а. 11d. Traffic expenses totalled £4,050. 63. 10d. (including 
£3,231. 1s. bd. wages of iuspectors, motormen, conductors, eto.), general 
expenses £1,250. 118. 114.. general repairs and maintenance £069. 
16s. ld.. power expenses £5,439. 10s. lld.—total, £9,710. be. 9d.; 
balance carried to net revenue account £4,801. lle. 2d.—total, 
£14,511. 16s. 11d. The revenue profit was dealt with as follows: 
interest on capital 25 254. 7e. 3d., income tax £77. 7s. 2d., balance 
to appropriation account £1,614, 16s. 7d. The last-named amount 
was appropriated in the following manner: first instalment of contribu- 
tion to sinking fund £875. дв. 9d., reserve or renewal fund £350, balan: e 
carried forward to next account £389. 123. 10d. The capital acocunt 
totals £75 804, 4», and the Electric Lighting Committee pay 
interest and sinking fand charges on £10,000. The balance-shect 
showed liabilities £78 897, 13s. 11d., and the following items appeared 
under the heading of property. assets, and outlay: cost of existing 
worka—viz , permanent way, £36,280. 14е. 6d.; mains and electric 
equipment, £6,929. 8. 5d.; generating plant, machinery, and tools, 
£9,678. 10s. 11d.; rolling-stock, £11,407. 16s. 114.; pales; 
£7,034. 23. 9d.; office furniture, etc., £28. 4°. 10d.; sundry 
equipment, £326. бе 6d.; preliminary expenses, £786. 18s. 7d.; 
engineers’ fees, £3,343. 14s.—total, £75 815. 17s. 5d. By invest- 
ment: on account of sinkiog fund, £875. 3s. 9d.; stores in hand, 
£217. 4s, 5d.; sundry debtors, £340. 15s. 6d.; unexpired licenses 
iusurance. and rates and taxes, £216. 15s. 10d.; cash at bank 
£1,401. 123. 1d.; cash in hand, £30. 6s. 11d.—totsl, £78,897 
133. 114. The accounts were audited by Mr. Joseph E. Tubbs, 
F. O. A., of London, who in his report stated that in addicion to the 
sum of £875. 3s. 91. appropriated to the sinking fund, £350 had been 
transferred to reserve or renewals account. The report continued : 
No special provision has been made in these accounts for deprecia- 
tion beyond the above-named sums, but this should be considered and 
dealt with in the future." The net balance after 14 months’ working 
is £389, 12s. 10d. The following statistics were also presented: 
car miles, 559,435 ; passengers carried, 35,128,867 ; total number of 
units used, 366,885; number of units per car mile, 1:02; average 
traffic revenue per car mile, 9:40d.; average total, 9'68d.; average саг 
miles per car per day, 75°78 ; average working expenses per car mile, 
excluding power cost, 4:18d.; average working expenses per саг mile, 
including power cost, 6°48d.; average fare paid ег, 1°08d.; 
average number of derart i per car mile, 8°70 ; passengers at 2d., 

Id., 2,971,068 ; passenger workmen at Id., 
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8,257 ; private hire of cars, £11. Os. 3d. The matter of the construc- 
tion of the Esst Anglian light railways from Lowestoft to Keasingland 
had been considered by the Tramways Committee, and further deferred. 
The report was adopted. The accounts show an excellent result for the 
initial year’s working. 


LIGHTING AND GENERAL. 

| TREE Trades Union. — А branch of this union is to be formed 
at Hull. 

Spalding.—An application fo: a provisional order for electric lighting 
is now being made by the Urban District Council, 

Southport.—Electric light is being fixed on one. of the Oorpora- 
. tion’s bowling green, so that play may be continued after dark. 

Gosport.—The proposed provisional order of the Gosport Electric 
Lighting Company has been approved by the Urban Distriot Council. 
Church Stretton. —The electricity works, which have been erected 
at a cost of between £5,000 to £6,000, are completed, and the plant is 
being tested. 

West India and Panama Telegraph Co.—The directors recom- 
mend s dividend of 7s. per share on account of arrears of dividend on 
the first preference shares. 


Govan.—The Secretary for Scotland has consented to the borrowing : 
of £47,000 for electric lighting, making a total sum for the electric : 


lighting schems of £127,000. 


 Brentford.—The Board will next week consider the advisability of : 


adopting a system of electric lighting throughout the workhouse, aad, 
if expelient, the whole of the institutions of the Guardians. 


representing 27,653 8-c.p. lamps. During the month eight new 
consumers have been connected, representing 506 8-c. p. lamps. 


Central Electric Supply Co —The transfer books of the 4 per 


cent. guaranteed debenture stock will be closed from Nov. 17 to 
Nov. 30 inclusive, preparatory to the payment of interest due Dec. 1. 


Preesall.—4At a recent meeting of the Urban Council a letter vas 


read from Mr. O. Hanson, electrical engineer, Fleetwood, intimatiag 


that a company was about to be formed to supply electricity in Over 


Wyre district. 

Lytham.—A committee of the Council have had a conference with 
the St. Annes authority to consider the latter’s proposal to supply 
' Lytham with electricity in bulk. The matter is now under the con- 
videration of the Council. | 

Inverness.—Mr. E. J. Williams, resident engineer for the North 

of Scotland Electric Light and Power Company, Limited, has sub- 
mitted to the Town Oouncil specification of the plant, etc., for the 
town electric installation. 
- British Trade with South America —Senor Pedro A. Costa, of 
Buenos Ayres, is issuing for the Buenos Avres and South American 
Agency, Mansion House-chambers, Queen Victoria-street, a series of 
notes and comments on the above subject. 

Bideford.—The Towa Council have recsived several notices of inten- 
tion to apply for a provisional order to supply Bideford with elestricity, 
and asking for the Oouncil's consent, and they have replied that the 
Oounocil themselves intended applying for an order. 

Perth.—The Town Council have decided to call for offers for the 
erection of additional electrical plant, s ted by Mr. Lambert, and 
also to apply to the Secretary for Ssotland for authority to borrow to 
the extent of £6,000 to meet the cost of said plant. 

Wednesbury.—The Town Council have agreed to the extension of 
the} electricity main at a cost of £85. Since the last meeting of the 
Oouncil 500 additional lamps have been applied for. There ure now 
altogether some 1,600 lamps connected to the mains. 

Tredegar.—The District Council have accepted the offer of Mr. 
Tallis, Tredegar Company, to fix an installation of electric light at 
Pochin for £55, on the understanding that the light be turned on for 
the convenience of the men going to work ia the morning. 

Clewer.—The Windsor Electrical Installation Company, Limited, 
intend to apply for a 5 order to authorise them to supply 
electrical energy for public and private purposes within the parishes 
of Clewer Without and Old Windsor in the rural distriot of Windsor. 

Shrewsbury.—The number of units of elestric current sold during 
the last quarter shows an increase of 8,764 units, compared with the 
corresponding quarter last year. Extensions will be required to the 
electricity works, both with regard to buildings and machinery, and a 
report is being prepared. 

Great Western Railway. — The Howard Conduit Company, 
Limited, Trafford Park, Manchester, report ап order, thiough 


Messrs. Siemens Bros., for the troughing required in connection - 


with Messrs. Kennedy and Jenkin's specification for the Great 
Western Railway electrification. 

Cheltenham. —The report of Mr. Swinburne, noted in our last and 
dealt with in another column of the present issue, will come before the 
Oouncil on the 23rd inst. In the meantime, Mr. Ley Wood has replaced 
Mr. Norman as chairman of the Electricity Oommittee, and it is antici- 
pated that quieter counsels will prevail. 

Swansea Telephones.— The rentals due for the 12 months ending 
Nov. 5, 1904, were £3,979. Os. gd. Of that amount £3,135. 9s. 11d. 
has been f collected, leaving £845. 10s. 10d. to be collected. 
Included in the last-named figure is £89. 17s. 4d. for police private 
telephones, which only became due on Nov. 5. 

Beokenham.—At the last meeting the following subjects were 
brought forward and adjourned till the next meeting: supply of 
current for Penge tramwaye; purchase of Crystal Palace Electric 
Lighting Company's rights of supplying Beckenham ; and the exten- 
sion of lease of the electric lighting undertaking, 


| to light by electricity the portion of the Alexan 


Life-Saving Apparatus.—It is reported that an effort is being 
made to induce the United States Government to stretoh an eleotric 
light wire along the whole extent of the Oape Оой coast and maintain 
power through it, so that life-eavers, upon any emergency of a wreck, 
could apply an electric searchlight to facilitate life-saviog operations. 


Shildon.—The Urban District Oouncil are urging the Northern 
Oounties Electrio Supply lar’ бм sign an sgreement to complete 
their scheme by January. The Council are prepared, in case of the 
work being delayed by wet weather, to grant а reasonsble extension 
Zr 900 completion of the scheme. The company have already expended 

London County Council — The Oouncil are establishing a reei- 
dential home for mentally defective boys at Brixton, and have entered 
into an agreement with the South London Electric Supply Company, 
who will supply current at 4d. per unit. A number of applications to 
lay mains, etc., in various parts of the Metropolis were agreed to on 
Tuesday. 

Epsom. —The Lighting Committee have informed the owners of the 
Alexsndra Park Estate that the Council would peona in due course 
-road on which the 
estata abuts, and would consider the question of lighting Ashdown 
and Kingston roads on the terms previously discussed with the estate 
agents and contractors. 


Stock Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to 
grant а quotation to Telephone Oompany of Egypt, Limited, £60,000 
44 per cent. debenture stock, and to allow the Montreal Light, 
Heat, and Power Company's 7,500,000dol. 44 per cent, bonds to be 


| ted in the official list. 
Lowestoft.—There are now connected to the mains 554 consumers, 1717777111 


New Barnet. — At a recent meeting of the New Barnet Trsdesmeu's 
Association a letter was read stating that the Council had resolved not to 
proceed at present with the National Construction Company s scheme, and, 
farther, thet before the Council nl pieds any arrangements with any 
electric lighting company they would convene a meeting and place the 
details betore the ratepayers. 


Chester-le-Street,—The Rural District Council will at their next 
meeting discues an application of the Oounty of Durham Electrical 
Power Distribution Company, Limited, to support their application at 
the Board of Trade for a provisional order under the Electric Lighting 
Acts, 1882, 1888, 1889 to supply electricity within the area of the 
Council's jurisdiction. The Durham Rural District Council have con- 
sented to a similar application for an order for their aree. . 


Durham.—At the last County Oouncil’s meeting the Olerk read a 
communication from the Local Government Board in reference to the 
proposed county electric supply, stating that the Board was not aware 
of any statutory authority whereby the county could carry out a 
scheme of electric supply. The letter was ordere 1 to be entered in the 
minutea, and the report of the Eleotricity Supply Committee was, in 
the circumstances, referred back for further consideration. 


Ashton.—The Town Council have resolved to adopt the following 


| Scule—viz : (1) for power, the present rate of 144. per unit; (2) to 


consumers satisfying the committee or electrical engineer as to the 
continuous running of their motors, whose consumption exceeds 500 
unite per quarter, but does not exceed 1,000 unite per quarter, the rate 
of 14d. per unit ; (3) to consumers complying with Clause 2, and whose 
consumption exceeds 1,000 unite per quarter, Id. per unit. 


Grangemouth.—The Town Council have for scme time had under 
consideration the propriety of lighting the burgh with electricity, and 
at the ordinary meeting on 15th inst. they resolved, on the recom 
mendation of the Lighting Committee, to postpone making application 
to Parliament for a provisional order until next session, and meantime 
to procure information as to the position of other burghs, and the 
terms likely to be granted them by the Scottish Central Electric Power 
Оошрапу. | 

Burslem.—The Local Government Board have expressed their 
willingness to sanction the loan for аза оа and dust 
destructor purposes, Providing that the Urban District 
Council agree, their provisional order will be revoked and а new pro- 
visional order obtained by Burslem on the same conditions as the 
Burelem Extension Order, 1899. A special meeting of the Council 
is to be held on Nov. 30 for the purpose of passing the required 
resolutions. 

Colchester. —At the last meeting of the Electric Light and Power 
Committee, it was reported that as the result of a canvass 130 new 
consumers had been obtained, and that the premises of 65 thereof had 
been already connected. The following statistics are taken from the 
report of the electrical engineer: output of electricity in units during 
September, 1904, 75,700 (1903, 28,705) ; number of consumers at end 
of September, 551 (374); total number of 8 c.p. lamps conneoted, 
27,159 (25,427). 

New Issues.—The Liandudno and Colwyn Bay Electric Traction 
Company, with an authorised capital of £150,000 and an authorised 
debenture issue ot £60 0.0, offer for sale 1,000 5 per cent. debentures 
of £50 each and 49,440 ordinary shares of £1 each. Of the balance 
of the share capital 10,500 shares have been issued for cash, and 90,000 
are reserved for future issue. The route of the light railway to be oon - 
structed is from near Colwyn Bay Stationto the West- parade, Llandudno, 
a length of 84 miles, 

London Gazette.—Applications have been made for electric lighting 
provisional orders by the following: Kingsbury Urban District 
Council; Andover Corporation; Conway Corporation; Litherland 
Urban District Council ; and Penmaenmawr Urban District Council. 
A petition confirming а special resolution reducing the capital of the 
Nernst Electric Light Limited and Reduced Company from £320 000 to 
£90,000 will be heard before Mr. Justice Swinfen E«dy, at the Royal 
Qourte of Justice, on Nov. 20, 1904, 
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Cardiff At the last Council meeting Alderman Carey said that 
next year they would heve to make рота for 45,000 extra candle- 
power lampe, including 16,000 candle-power lamps for Cathays Park. 
In the year 1900 the Corporation had generated something like half a 
million units of electricity, but their returns up to rch, 1904, 
showed that they had generated about 3,000,000 units, so that in less 
than four years they had been called upon to supply six times the 
original demand. 

Hammersmith.—The last report shows that the premises of 11 
additional consumers, representing a maximum of 245 8-с.р. lamps, 
have been oonveoted to the mains, that three consumers have been 
disconnected, and that the present number of consumers taking current 
‘from the maize is 1,519. e Borough Council have allowed the Post- 
‘master-General to place an underground telegraphic line along the 
‘south side of Uxbridge-road, and an overground егар line along 

‘Sonth-street and Waterloo-street. 


“Dundee,—The motive power in Messrs. James Prain and Sons’ jute 
works, which are made up of two sections, one on each eide of the 
street, consists of two steam-engines, developing about 400 h. p. The 
load on the engines was rather unequally distributed, and electric power 
is being installed, which will be conducive to more economical working. 
A generator of 80 kw. will be actuated by one of the existing engines 
and the curreot will be conveyed across the street by an undergroun 
cable to а 100-h.p. motor. The drive will be taken up by a system of 
wheel gearing, and the entire factory will be actuated by its agency. 
The contract for the electric plant has been obtained by Messrs, D. W. 
Ritchie and Oo., electrical engineers, Ward-road. 


Newport (Mon.) .— An enquiry has been held iuto the application 
of the Corporation for sanction to borrow £17,825 for purpose of 
electrico lighting extensions and power supply. Mr. A, A. Newman, 
town clerk, and Mr. H. Collins Bishop, borough electrical engineer, 
gave evidence for the Oorporation, the latter stating that they esti- 
mated the ше of the electrical undertaking for the current year at 
between £1,000 and £2,000. The lamp connections had increased 
from 7,278 at the end of the first year (1896) to 65,000 at the end of 
September, 1904. The Llanarth-street works were not to be super- 

ed. It was pro 
automatic feeders would be placed in various parts of the town. 


Poland,—The French Consul-General at Warsaw, in his report for 
1908, states that there is a good opening in Poland for all kinds of 
electrical apparatus, such as motors, batteries, dynamos, accumulators, 
electric lighting materials, ornamental fittings, incandescent: lamps, 
arc lamps, electric toys and bells, telephone material, etc, These goods 
dre now imported mainly from Berlin and Vienna. The e in 
electrical apparatus is not very large at present, but it is bound to 
extend, owing to the recent foundation of & central generating station. 
Despite the extension of the contract with a Dessau company for 
lighting the streets of Warsaw by gas, the use of electric light is 
becoming general in private houses and business establishmenta. 


King's Lynn.—The eleotrical engineer reported at the October 
meeting that since the last meeting applications had been received for 
a supply to 282 additional lamps of 8 c.p., or equivalent, making a 
total of 19,968 from private consumers, and that there are now 485 
private connections to the mains, being an increase of five. The appli- 
cations included two additional motors. The engineer submitted the 
following statement —viz. : units generated, September, 1904, 36, 575 
(1903, 31,263) ; total units sold to private consumers (light and power), 
26,449 (16,556) ; units sold at power rates, 12,518 (5.230); cost of 
fuel, stores, repairs, and w at station, £113. 198. 3d. (£97. 
13s. 9d.); cost per unit generated, 0°7478d. (0°7499d.); wages of 
lamplighters and outside staff, £20. 11s. Ad. (£18. 10a. 1d.). 


Pollokshaws. —It is reported that the Pollokshaws and the Glasgow 
Councils have now come to terms for the supply of electricity to the 
burgh. The agreement is to the effect that (1) if the Town Council 
obtain a provisional order from the Board of Trade to supply eleo- 
tricity, with a clause authorising them to transfer their powers to the 
Corporation, the latter will pay the expenses of the Town Oouncil up 
to £400 ; (2) that if the Town Council obtain an order, but without 
authority to transfer it to the Corporation, their expenses will be paid 
Ьу the ration only to the extent of £200; and (8) that if the 

own Council obtain an o»ler, but carry out the work themselves or 
transfer their authority to a body other than the Oorporation, no 
contribution will be made by the Corporation towards their expenses. 


Ayr.—The monthly report by the burgh electrical engineer, Mr, 
Roland Marshall, contains the following figures : Number of consumers, 
as per last report, 820 ; number of consumers connected during the 
month, 4—total, 824. Number of lamps connected, as per last report, 
34,691; number of lamps connected during month, 115—-total, 34,706. 
Units generated, as per last report, 378,344; unite generated during 
month, 123,298—total, 501,642. Unite generated for corresponding 
period last year, 455,578 —inoresse, 46,264. The above figures show 
satisfactory progress for the first six months of the year, especially in 
the number of lamps connected, which show an increase of 6,405, or 
21 per cent. in excess of the number connected for the same period 
гас тоаг, while the number of units generated show an increase of 
46,264. 

German Atlantic Telegraphy.—The German Atlantic Telegraph 
Oompany, which is now E over the Borkum-Vigo cable under- 
taking of the German Marine Telegrsph Company, is making e fresh 
issue of shares to the extent of £200,000 for this purpose. It appears, 
says the Financial Times, that the subsidy receivable from the 
German Government for the use of the two Atlantis cables will 
amount to £81,000 in 1905, £82,500 in 1906, and £84,000 in 1907. 
The 55 that the ODE к first 10 а of О 
present year show an increase о ‚500 over the correspondi ri 

of 1903, and this must be attributed to the bringing of the anand 
cable into operation. The company, which has a combined share and 


to erect a sub-station on Stow-hill, and. 


bond capital of 82,200,000, paid a dividend of 54 per cent. for 1903, as 
against 5 per cent. in 1902, and 44 per cent. in 1901. 

Chelsea —At the last meeting of the Guardians the General Com- 
mittee reported that having regard to an admitted breach of contract 
by the contractor for the electric wiring at the infirmary, the committee 
recommended that, to avoid a disturbance of the infirmary patients b 
the rewiring of the wards, Mr. Mickleburgh be called upon to pay £ 
for supervision of the work still to be completed and for а further 
inspection of the finished work ; that at his own cost certain portions 
of the wire be taken out and be submitted to an independent firm of 
cablemakers to be tested ; that if the cable be found satisfactory, the 
remainder of the wiring, including any to be replaced, be carried out 
in strict accordance with the specification, the whole work being 
approved by the architects; and that Mr. Micklebuigh be required to 
extend his tee to six years and toleave £100 in the hands of 
the Guardians for two years, to be used by them in case of his failure 
to rectify any defects which may arise during the two years. The 
recommendation was adopted. 

Maooclesfield. —In reply to a letter from the Board of Trade asking 
what steps had been taken by the Corporation to carry out their 
obligations under the provisional order, the Council have informed the 
Board that they had carefully considered different schemes which had 
been submitted to them, but that they had not been able at present to 
adopt either of them, being of opinion, with а view of the large 
financial undertaking and responsibilities of the Oorporation, that the 
present was not ап opportune time for the undertaking by the Council 
of a large electrical installation for the borough. An amendment 
That the British Westinghouse Company, Limited, Messrs. Orompton 
and Co., Limited, and the Industrial Engineering Company, Limited, 
be asked to tender for the installation of an electricity supply both 
with and without gas producers on the lines laid down in Messrs, 
Crompton and Oo.’s scheme,” was discussed at the last meeting and 
negatived. The Council sleo declined Messrs, Foote and Milne’s 
proposals as to the financial part of the scheme. 


Huddersfield. —The annual statement of the eleatricity department 
for the year ending Dec. 31, 1903, shows а surplus balance of 25,915, 
This amount carried to the depreciation and contingencies account 
makes the latter £11,853. The average cost of production was lower, 
and the number of lamps connected was as He in any previous 
year, no leas than 18,661 additional 8-c.p. having been con- 
nected. Daring the year the committee reduced the charges for meter 
rents by one-half, which will represent а loss of revenue of y: joue 
mately £800 per annum, and they have reduced the initial charges 
for energy for motive power purposes by 20 percent. This should 
still further encourage the use of electricity for motive power. During 
the present year the mains have been considerably extended. The 
Corporation have, after several years’ negotiations, secured provisional 
ordere for the supply of electricity to the area of the Linthwaite and 
the Golcar Urban District Oounoils, the main object in obtaining these 
orders being to interconnect the districts of Orosland Moor and Long- 
wood, which these areas dissected, Mains have already been laid 
from Orosland Moor to Milnsbridge, and it is anticipated during the 
present year will be carried forward to interconnect the existing mains. 

India and Burma.—Msjor Joly de Lotbinióre's report on the 
utilisation of the Periysr water power to supply electricity to 
Madras has been considered by the Madras Goverument, and is now 
before the Government of India for orders. Indian Engineering 
says: We are assured that there is no doubt now that Government 
will approve of the Mussoorie electrical scheme, since Major Joly de 
Lotbiniére has sent in а favourable report regarding it. However, it 
is more to the purpose to learn that Government will advertise for 
tenders shortly. Messrs. Johnson and Phillips, through Messrs, 
Balmer, Lawrie, and Oo., of Oalentta, have supplied the transmission 
plant for mining work at the Ruby Mines in Burma. Briefly, the 
plant may be described as ‘two-phase, two miles transmission, 
170 h.p., 2,000 volts, 60 periods.’ The approximate price per horse- 
power of the plant delivered is £17, and there are four such plants 
now running. They have worked without & hitch from the com- 
mencement, and the installation furnishes а striking example of how, 
by the adoption of electricity, an undertaking which could not 
previously pay dividends was made a great success. Before installing 
the electric transmission plant, it cost £6,000 per annum at the Raby 
Mines for fuel and lighting, and the chairman of the company went 
so far as to say in public that if worked in the old-fashioned way the 
concern would never have been placed on a paying footing.” 

Dever.— An enquiry has been held into an application for sanction 
to borrow £24,476 for the electricity undertaking extension. The 
Town Olerk said the Corporation had borrowed £150,000 for the 
purchase of the works. The loan now asked for consisted of an item 
of £7,715. Mr. Woodman gave the following particulars: under the 
head of plant—80 per cent, of the cost of new 400-kw. Ferranti 
engine set, 22.680; condenser valves, £135; steel tubes, £29; 
inspeotion fee, £15. 15e.; cast.iron pipes and work in connection with 
Ferranti set, £114; sundry invoices, £26. 12s. 6d.; salaries and 
wages, £200. 10&; sundry stores, 815. bs.—total, £3,214. 2s. 6d.; 
mains, including cost of laying, £2,878. lə. 7d.; meters and 
indicators, £355. 15e. lld.; electrical instruments, including 
a high-tension switchboard, £675. бе. 10d.; transformers, £'2. 
7a. 2d.; street lamps, £26. 14s. 11d.; accumulators, £1. 15+. 4d. 
This accounted for a total of £7,714. 17s. of the £7,715 to be 
borrowed, The next item of the loan was £11,260, YT erpenditure 
January, 1904, to March 31, 1905; buildings, £2,010; machinery, 
25, 240; the remaining 10 per cent. on the Ferranti set, £335; 
additional transformers, £100; concentric cable for reserve, 825; and 
cable for Prince of Wales’s Pier, bridge, ete., £450. The other items 
were: £2,000 cost of mortgage (the bill for which was being taxed at 
the Local Government Board's request) ; £1,500 for free wiring ; and 
£2,000 for meters; accounting in all for a total of £24,508 expenditure 
in respect of the loan of £24,475. 
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Felixstowe.—The Urban District Oouncil have completed the 
purchase of the Suffolk Electricity Supply Oompany’s works at 
Felixstowe. The company will still carry on the undertaking, under 
the Council, for the next 25 years, when the Council will take over the 
entire control without payment to the company. In the meantime 
the company are to receive all the profits and pay the Council 6 per 
cent. for all capital iig ia advanced. This is in payment of interest 
and sinking fund on the loans borrowed by the Council for the purpose 
of the purchase, and all additional new works. The purchase price is 
£8,000, of which £5,000 was paid on Friday. The remaining £3,000 
is retained until the company can show that the undertaking is paying 
6 percent, The price оѓ the current is to be reduced from 84. to 
64d. per upit, but this will be increased to 84, per unit during the 
three summer months, when it is reckoned the visitors will defray the 
extra cost. The Council are thus relieved of all responsibility in the 
working of the gpa and the company become lessees of the works, 
and pay to the Conne | in the nature of rent 6 per cent. of the capital 
реш which will pay beth the interest on the Ki money 
and the sinking fund, ao that in 25 years the Couvcil will take over 
the works practically ire) of cost, without any payment for good will 
or compensation for lose of fatare profits. The purchase was completed 
at the Felixstowe Town Hall on Friday morning, between Mr. 
J. Manning Prentice, the solicitor to the company, and Mr. F. B. 
Jennings, clerk to the Oouncil, А move was afterwards made t> the 
electric light works, where th^ undertaking was formally handed over 
to the Council by Mr. Р. О. N. Peddar, the chairman of the company, 
nailing a brass plate, bearing ihs Council's name, to the entrance to 
the worke. The engineer to the company (Mr. Napier Prentice), the 
Oouncil's engineer (Mr. R. P. Wilson), and Mr. C. F. Fisk (chairman 
of the Lighting Committee) were amongst those present. 
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PROVISIONAL PATENTS, 1904. 


` М Ov. 7. 

Improvements in magnetio suspensions for the moving 
parts of measuring instruments. Allgemeine Elek- 
tricitü's-G:selischsft, 83, Oannon-street, London. (Date 
applied for under Patents Ast, 1901, Nov. 6, 1903, being 
date of application in Germany.) (Oomplete specification. ) 

Au improved electric time switch or contactor. 
Fred тік William Edmund Jones, 17, Olaremont- road, 
Leamington. 

Improvements in electric switches, Louis Thurnauer and 
Alexandre D'Oreli, 4, South-street, Finebury, London. 

Manufacture of single or multiple electric conductors. 
Société Industrielle des Téléphones, Birkbeck Bank-chambers, 
Southampton - buildings, Ohancery-lane, London. (Date 
applied tor under Patents Act, 1901, March 11, 1904, being 
date of application in France.) (Oomplete specification. ) 

Improvements in or relating to eleetric motors and 
controlling devicea, for use in the electrical propul- 
sion of vehicles. John Smith Raworth, 46, Linooln’s- 
inn-fields, London. 

An improved receiver for use in wireless telegraphy. 
John Giœme Balsillie, Olun House, Surrey- street, Strand, 
London. 

vov, 8. 


24101. Improvements in automatic machinery for winding 
wires, cords, electric cables, and the like. Alexander 
Douglas Barty, Moes Works, Prescot, Lancs. 

24103. Improvements in mountings and connections for eleo- 
trical conductors, especially applicable to the 
supports for oolleoting brushes of dynamo-electric 
machines, The Phoenix Dynamo Manufacturing Company, 
Limited, Wilhelm Oeleochläger, and Fredrick Haddock, 
322, High Holborn, London, (Complete specification. ) 

24148. Improvement in  eleotrio interrupters for high- 
frequency currents, George Ephraim Johnson, 65, 
Ohancery-lane, London, (Oomplete specification. ) 

24145. An improved thermometer to bo used with electricity 
and in conjunction with various apparatus. Benjamin 
Foster Wickens, 10, Cranbrook-park, Ilford, Essex. 


Improvements relating to electric accumulators. 
Francois Mouterde, 7, Southampton-buildings, Chancery- 
lane, London. 

24177. Improvements in thermo-electric batteries. James Yate 
Johnson, 47, Lincoln's-inn-fielde, London. (A. Wolf, jun., 
and Oo,, Germany.) 

24178. Improvements in the manufacture of thormo-eleotrio 
batteries. James Yate Johnson, 47, Lincoln's.inn-fields, 
London. (A. Wolf, jun., and Oo., Germany.) 

24180. Improvements in and relating to protective devices 
for electric transmission systems. The British 
Thomson-Houston Oompany, Limited, 83. Cannon-street, 

| London. (The General Electric Company, United States.) 

$4181. Improvements in systems of electric distribution. 
The British Thomson - Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 

24190. Improvements in alternating-ourrent motors, also 
relating to generators and direct-current machines. 
Valere Alfred Fynn, 70, Ohancery-lane, London. 

24199. Improvements relating to electric telegraphy. Sidney 

Се e Brown, 7, Southampton-buildings, Ohancery-lane, 
ndon, 


23991. 
24030. 
24065. 


24078. 


24019. 


24166, 


24200. Improvements in electric switches. Percy Lemon Clark, 


18, Backingham-street, Strand, London. (Oomplete єресі. 


fication. ) 
Nov. 9. 

24225. Improvements in wheel guards and obstruction 
removers for electric tramoars or other eleotrically- 
driven vehicles. Eric Nicholson, Canal Bank, Oarliale. 

24276. Improvements in alternating-current motors. Valere 
Alfred Fynn, 70, Ohancery-lane, London. 

Nov, 10. 


24310. Improvements in lighting by means of Nernst electric 
lamps or the like. George Wilkinson, Beech Mount, 
Otley-road, Harrogate. 

Improvements in eleetrio arc lamps. A t Ecketein 
and Artbur Ernest Angold, Peel Worke, Adelphi, Salford, 
Manchester. 

. Improvements in and relating to electric traction. 

Joseph Birkbeck, Sanbridge-chambers, Bradford. 
. Improvements in electric switches. Owen David Lucas, 
89, Victoria-street, Westminster, London. 

. An improvement in carbons for electric aro lamps. 
Frederick James Green, 96, Brookbank-road, Lewisham, 
London. 

Improvements in electric signs. Julias Heinemann, 55, 
Chancery-lane, London. (Oomplete specification.) 

Improvements relating to dynamos and other rotary 
electric machines. Miles Walker, the Westinghouse 
Patent Bureau, Westinghouse- building, Norfolk - street, 
Strand, London. 

Improvements in carbon - feeding mechanism for 
electric arc lamps. Gregory Douglas. Mantle, 9, Regent- 
street, London. 

Improved arrangement of clectric emergency lamps 
in theatres and like buildings. Fritz Brendt, Birkbeck 
Bank - chambers, Southampton - buildings, Ohancery - lane, 
London. (Complete specification. ) 

24379. Improved means for use in connection with electric 
motors and centrifugal separators or other apparatus 
driven by such motors, William Harding Scott and 
Robert Williamson, 47, Lincoln’s-inn-fields, London. 

26384. A combined mouth gag and electrico light. John Sides 
Davies MacOormac and the Dental Manufacturing Oompany, 
Limited, 522, High Holborn, London. | 

243888, Improvements in electric ciroult breakers. The British 
Thomson- Houston bang re Limited, 83, Oannon-street, 
London, (The General Electric Company, United States.) 

24389. Improvements in controlling devices for electric 
motors. The British Thomson-Houston Oompany, Limited, 
85, Oannon-street, London. (The General Electric Company, 
United States. ) i 

24390. Improvements in insulators for tho live rails of 
electric railways, tramways, and the like, Oswald 
Erlands, 18, Buckingham-street, Strand, London. 

94394. Improvements in means for connecting electric 
circuits, especially applicable for the lamps of 
motorcars, Dominique Oouverchel, 1, Queen Victoria- 
street, London, (Date applied for under Patents Act, 1901, 
Deo. 19, 1903, being date of application in France).  (Oom. 
plete specification. ) 


24316, 


Nov. 11. i 

24399. Improvements in electric tools. Paul Schiemann, 37, 
West Nile-street, Glasgow. (Complete specification. ) 

24493. Improvements in eleotricity meters. Ohamberlain and 
Hookham, Limited, and Sydney Holmwood Holden, 4, 
New Bartholomew-street, Birmingham. | 

24429. Improvements in telephone systems. William Aitken, 
Milton-road, Edge-lane, Liverpool. 

94432. Improvements in or relating to electro-mechanical 
synchronisation apparatus. Bahne Banniksen, 18, 
Hertford-street, Ooventry. 

An improved multiple-Alament incandescent lamp. 
Joseph Klopfenstein, 11, Southampton-buildings, Ohancery- 
lane, London. 

Improvements in and oonnected with the field wind- 
ings of series-wound dynamo-clectric machinery. 
Arnold Frank Hills, David Urquhart, and Alfred Edward 
Honey, 4, South-street, Finsbury, London. 

Improvements in electrical conductors. Sherard Osborn 
Cowper-Ooles, 4, South-street, Finsbury, London. 

Improvements relating to electric, gas, or vapour 
apparatus, Peter Ooo Hewitt, the Westinghouse 
Patent Bureau, Westinghouse-building, Norfolk - street, 
Strand, London. (Date applied for under Patents Act, 
1901, Nov. 24, 1903, being date of application in United 
States.) (Complete specification.) 

Improvements in or connected with electric aro lampr. 
Frank Michael Lewis, George William Lewis Case, and the 
Reason Manufacturing Oompany, Limited, Norfolk House, 
Norfolk-street, Strand, London. 

94485, Improvements in electric meters. The British Thomson. 

Houston Company, Limited, 83, Oannon-street, Lendon. 
(The General Electric Company, United States.) 
Nov. 12, 
24538, Improvements in electrical fuses. Bertram Thomas and 
Gustave Thomas, Woreley-street, Hulme, Manchester, 


24477. 


THE ELECTRICAL ENGINEER, NOVEMBER 18, 1904. 


155 


24509. 


Improvements in automatic electzic switches or circuit 
breakers. Bertram Thomas and Gustave Thomas, Worsley- 
street, Hulme, wur ci 

Electric olip. Harry Frankel, 321, High Holborn, 
London. (Date ap pplied for under Patents Aot, 1901, 
Dec. 2, 1903, being date of application in United States.) 
(Complete specification.) 


24569. Improvements relating to the supply of current to 


24573. 


94578, 


Oscar Howard Baldwin, the Westing- 
Westing!:ouse-building, Norfolk- 


electrie vehicles. 
house Patent Bureau, 
street, Strand, London. 

Improvements in connection with electric igniters for 
internal-combustion engines The Marquis Albert de 
Dion and Georges Bouton, 47, Lincoln’s inn-fields, Londor. 
(Date applied for under Patents Act, 1901, Aug. 16, 1904, 
being date of application in France.) (Comp ete ‘specifi- 
cation.) 

Improvements in dynamo-electric machines Asa Fred 
Batohe'd.r, 83, Oannon-street, London. (Date applied for 
unter Ра’ ents ‘Act, 1901, Nov. 12, 1903, being date of appli- 
cation in United States.) (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED 


To be published Dec. 1, 1904. 
1903. 


23853. Mercury electrolytic apparatus, specially applicable to 


24235. 
24701. 


А Electrical fase holders, fuse boxes, and the like. 


. Receiving telegraph instrument. 
. Chain for suspending clectroliers. Clements. 
. Terminal or coupling for electric cables. Middleton and 


. Systems of electrical distribution. 


electric meters and electric switches. Du Bois and 
Reason Manufacturing Oompany, Limited. 


. Electrical apparatus used in propelling autocars and ' 


other vehicles, launches, and the like. Rees. 
Electric arc lamps. Davy. 


Multiplication of electric force, applicable to machinery 
of all kinds requiriag power. Howell. 


Electrical resistances  Mituhews and Hoghton. 

Electric circuit-breaker mechanism. Orompton and Oo., 
Limited, and Harris. 

Mechanical device applied to the cars or cages of 
eleoctrically-driven lifts and belt-driven lifts. Moffatt. 

Means or apparatus for operating points on electric 
tramways, light electric railways, and the like. 
Cardell. 

Baily. 

1904. 


. Electric cables. Field. | 
. Electrico fases. Lackie snd Callerwood. 
. Safety device for use on vehicles propelled by electric 


rica on the stud contact system. (riffiths and 

€aeil. 

Spark-extinguishing apparatus for use in connection 
with electrical high-frequency circuits. D'Arsonval. 


. Composition for electrical conduits. Starke. 
. Electrical joint-boxes. 
. Electric aro lamp. Scialpi. 
. Telephone systems. 


Groves. 

Fairwesther, (American Electric 
Telephone Oe mpany. ) 

Installations for electrically operating railway points. 
Siemens Bro». and Co., Limited. (Siemens und Haleke 
Act. -Ges. ) 

Underhill. 


Middleton. 
Thomas. (Date 
applied for under International Convention, Sept. 4, 1903.) 


. Electrical fire-alarms.  Hoenicke. 


Systems of electrical distribution. Lincoln. (Date applied 
for under Ioternational Convention, Sept. 30, 1903.) 

Eleotrical signalling apparatus for fire calis and the 
like. Pinching and Walton. 

Wireless telegraphy тувса. Thompson. 
fiir Drahtlose Telegraphie m. b. H.) 


(Gesellechaft 


. Trolley heads employed in electrical traction. James 


and West. 


COMPANIES' STOCK AND SHARE LIST. 


Name. E M Last price 
Commereial and Industrial.— £ £ 
Alliance Eleccrical Oo., 5 per cent. Cum. Pref., Nos. 1-70,000 1 340 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1- p? 000 1 .. 15/32-9/16 
British Insulated and id Helsby Cables, Ord., 1 106,000 . 5. 59 
(толе и е, 1-100,000 . оза 4. сеш ort 
——— 44 per cent. Mortgage ‘Debentures .............. 100 . 101-104 
British Thomson-Houston Co., 44 per cent. Ist Mort. Deb. 
˙˖srégnfßf 8 100 . 100-102 
Elec. and Manur., 6 per cent. Pref., 
2Z75,001-375,000 . лесе Ее = 8 
— | cent. Mortgage Debent ure Stock .......... р а 83-9 
Brash „Nos. 1-105731 .. 8 +} 
— Non. Cum., 6 cent, Frei. 2. - a 
—— 44 per cent. 1s Debenture Stock.. ꝗ 100 . 88. 


Name. 
£ 
Oallender’s Cable, Debentur eee erro a 
~ per cont. Pref. ................... UN § 
Orompton and ooo. 3 
—5 oent. Dobentures . 100 
Bálsco s Swan United, A” Shares, 1-99,261 .......... $ 
„A Shares, 01-017,139 ........ 6 
— — per cent, Debent ure e . 100 
~ 4 per cent. Deb. Pinter Ne c 100 
Electric пи. Nos. 1 to 112,100 . - 2 
——— 7 per cent. Cumulativ ес. M sese tis ssssadss iod 
4 per cent. Perp. 1st Mort. 

Ferranti Limited, 5 per cent. 1st Nort Deb. Stock, Red. 100 
9 mpany (1900), 5 per cent. Cum. Pref... 10 
M per oen lst Mort. Deb. Stock ................ 100 
W. T..Henley's conte атаве Works, отону V : 

S per ce 6 6 „% %% „%%% % „%%% %%% „„ 6 
per cent. Debentures ess 100 
India Rubber, Gutta Percha, a * ‘Telegraph Works 10 
—— 4 per cent. Debenturee ss о.о 100 
Parker, Thos., Limited, Ordinary .........cscecscccsscees 10 
Tel Construction and {епАапов.............. — 18 

— — D per cent. Bonds ео no Q6 во оо ао OO ое us - es ао ео ео во 

Electric Lighting апа Supply.— 
Rournemouth and Poole, Отйшагу...................... 10 
cM Gan Sosa’ Bret. 180872800 10 
per сеп m п 
r cent. Debenture Stock. Red. ............ 100 
Bromley ent) Electric Light and Power Оо, .......... 5 
рег oent. lst Debenture Stock, Red.. „„ 100 
Brompton and Kensington, Отаіпагу.................. oo b 
—7 cent. Preferenoe s eee б 
Caloutta 


ectric 20700 W. 800 , Ordinary, Nos. 1-60, 600 — 


Oambridge еу Supply í Company, Ltd., £10 Ord. . 8 
Central Electric ow. г cent. Guar Deb. Stock 100 
Charing Cross ла 70,000 ................ 


% % „% „% „„ „% „%„%%—[ꝶ ¶„ëẽ e eee „„ „„ „„ оо 


= " $4 p.c. Саш. Pret., 140,00 5 


—— 40,001-20,000 


*.*5202090960090920226090906006090904.46059822955698€8 


—— 4 per cent. Debenture Stock, Red. (Prov. Certe.).. 100 

Chelsea Electricity Buppllyhhh 3 b 
— ĝi Cont. Debentures ........................ 100 

City of London, Ordinar r. 10 
—— per cent. Cumulative Prei. 10 
—— per cent. Debenture Stock .................... "n 

cent. 2nd Deb. Stk. Prov. Certa. (atl på. 

County ‹ of don Electric Supply, Ordinary .......... "P 110 
—— § cont. Cum. Prei... 10 
— 4} per cent. Dehentures Prov. Certa. All pd. Rd. 100 
— —— 44 per cent. 2nd Debentures Prov. Certa... ...... 100 

Bdmundsons’ Electricity Corporation, Ordinary, 1-50,000.. 6 
——— per cent. Cum. Pref. .......................... 6 

t. First Mort. Deb. 100 

Bleotric Lt. & Tracta. Со. of Ausb., Ld.,6 оса б 

н рес. Supply ied, Ord X 10 ий 
olkestone Electric Noi . — 

per cent. зарру Den. took RN РРА 100 

Havana eetrielty, Limited, 1-15,000 ............. 10 

Hove Electric Lighting, Mete. Ord. 5 b 


115,000 
aie of yee and pec DONT p.c. трет 6 on 100 
Tile с wer а 
кобен, бав Pret t, Ber 15. Fil. TRE | 
ts ec. А T 
tabridgo s and Notting Hil), 4 per 


Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 


London Electrio, Ordinaa gd 5 
— 6 oont. Prol.. eeri caroserie se sesares os 6 
4 per nent cent, 1st Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinar rr ооо 10 
per cent. t Mortgage Debenture Stock .... 100 
per cent. Cum. Pref. ........................ 6 
ver cent. Mortgage Debenture, Rede. 100 
Midland Electric Power Dis., Ld., 44 p c. Ist Mort. Deb.. 100 
Newoastle- u n a Electric Supply, Ordinary ........ 
Not Hill Blectric VV iD 
De 4 per cent . Firs Fin Mort, Debe Nos. 1-500 (Beg.) .. 
Oxford Electric, ‚ 1-96 ana 1. -14,510.......... 
—— 4 cent. Debentare Mock 
Royal Electrical Oom of Montreal 4 per cent. First 
Shares Mortgage DIM ЖОЛТОО СҮТ 
Smithfield Markets Electric 8 Léd., Ord., 1- Hes 6 
cent. Debenture Stock .................- КА 
3outh London, Ordinary .......................-...... 
South Metropolitan Electric Light and Power Co., Ord... 1 
— 7 per cent. Cum. Pref. .......................... 1 
——— 44 per cent. 1st Mort. Deb. ...........ц.ц...... 100 
——— Ditto, June, 1904 ........................55...- 
st, James's and Pall Mall, Ordinary, 101-90,080 .......... Н 
— — 54 per oent. Do) . ~ 100 
Urban Electric 8u Oo., vin uc 20 5 5 
— — 5 per cent. ulative Preference, Q0 0, 0:600 б 
Westminster, Ordinary .................-»55 Gumus» D 
——C 5 per cent. Oum. . Pret., 110,101-128,851.. — — — — 6 


Electric Tramways.— 


S882 SO ME O82 09009 9,9 „% % % eee „„ se ee tenes „„ „„ „„ „„ „„ „„ „„ ео 


Pu 6 per cent. Debenture stock. 1888 .. 100 
Auckland Elec. Trams., Ld., 5 p.c. lst Mor. Deb. Stk., Red. 100 


Barcelona Tramways Limited, Ord., 1-20, õ ol 10 
5 per cent. cum. Pref. Shares, 1- 10, 000 .......... 10 
5 per cent. Deb., Red., 1-600 .................... 100 
——— 44 per cent. Red. Deb. Stock .................... 100 
Rath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606. 1 
——— 5 per cent. Cum. Pref. Shares, 1-59, 384 iia ieee 1 
Belfast Street Аша, Ord., 1-26,600 .................. 10 
Blackpool and Fleetwood Tramroad ............ oc. — 10 
Brisbane Tramway Invest., Lim. 00 8 
——C 6 per cent. Cum. Pref., Nos. 1 75, e б 
per cent. Deb. Stk., Red., Prov. бег all ра. 100 
British Со ома Electric Railway Oo., Ord. Def. ........ 100 
——- Ord Eren ee sesessooo 
— Non. Oum. 5 per cent. Pref, .................. 


oent. Pref, 10 
——— 44 per cent. 146 Mt. Debs. , Nos. 1-6,250, of S40 cach 40 
z per cent. Vancouver Power Deb. . 
British Blectrio -500,000 & 60,001-90,000 10 
001-60,000 ...... 
per cal Debentare Б Stock 
— 43 рег cent. 2n Deb. Stock 


naa Last price. 


"tpe 


102-104 
93-104 


1 Ё 1 5 


181. 19 


89101 


756 
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Amount 
Name. paid, Last price. 
£ £ 
Buenos es and Belgrano Tram., Ord.,1-100,000 ...... 6 515/164 1/16 
entry uri get cent. Om. FI., 1-40, 600 5 ыы Е 
‘B’ 6 per cent. Om. Pf., 1-27, 5000.ẽ᷑ 6 451 
5 per cent. Deb. Stook, Red. 096.0 6.0 9 9 9.08 ое 68 68 о.з өз 100 ub 106-108 
Prov. Cert. , all paid 096009000 %% %% „% % %% %% „„ „% „„ „ „„ оо 00 = 102-105 
Buenos Ayres Electric Trams., Ld., 5 p.c. Deb. Stk., Red. 100 
Calcutta Tramways, Limited, 1-104, 2ͤũꝝ .................. 5 7. 7277 
44 per cent. 1st Deb. Stock, Red. ................ 100 .. 100-1 
Cape Electric Tramways ,Nos. 1-480,000 ................ 1 219/611 
City of Birmingham Tramways, б per cent. Cum. Pref... 85 43 
4 per cent. lst Mortgage Deb., 1-5,000 (1917).... 100 101 
Colombo Bleotric Tramways and Lighting, 5 percent. let 
Cork Aestrle Tramway: and Lighting Go. Ordinary , 19 9,10 
r ectrie ways an е — 
6 per cent. Cum. Pref. оо as as as о.о ьо AO з ъз 9.9 ао WO 10 еә itis 
— «пә 4 т cent. Debentures Se „%% „%%% „% „%% „%% „%% „%% «9 се ое 100 en 101-102 
Dublin United Tramways (1896), Ord., Nos.1-60,000 .. 10 æ 1514 
6 per cent. Pref., Nos. within 1-60 e 10 . 16-16 
а рег cent. Mort. Dobes., 1-3,000, 9 ee oe eo me 00 P 94-97 
— per cent, Deb Stock @eeeeceanvsese ee se оэ оо ео 100 11 
Isle of Thanet Hlectric Tramways and Lighting, 5 per c. 
Qum. Pref., Nos. 50 001-60, (E € 0 90 62288 0 6 9.0 9.0 2S оо OE uu 
4 per cent. Debenture Stock eeseveecen eevee sene ce 00 duo 
Kidderminster and District Lighting and Traction, Pref. 6 8-84 
London United .(1901), 5 per cent. Cum. Pref, ...... 10 . 105-10; 
4 per cent. 186 Mt. Db. Stock, Red. ............ 100 — 105-100 
Padres Elec. Trams (1904), Ld.,5 per cent. Deb. Stk., Red. 100 .. 105-105 
etropolitan Elec. Trams., Ld., Defd., 1,000,001-1,514,016 1 .. hn 
5 per cent. Cum. Pref., 500,001-1,000,000 ... .... 1 15/16-1 
44 per cent. Deb. Stock, Red. .... ............. 102-104 
Milwaukee Electric Rail and Light. 5 per cent. 30-yr. Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ К 108-113 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 
908, 10000000 e V 100 100-105 
Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 103-105 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
,001- ,000 ese eee „eee ee (EEE 00 оо оо ооовоооооо оо 4-14 


Name. “paid. : 8 
Oldham, Aston, and тау, Ordinary 10 = 2-184 
l— per cent. Oum. es оо 9000 „ „„ „ оо эз оо „„ өө HO 10 = 0115. 
Perth Neo. Tramways (W. A.) ö per cent, 1 Mrb. Deb. Bk. 100 — 1 
Potteries Electric $ ,001 A e ae 10 em 8-9 
South күс ҮЛ] Electric Traction and Power Company i j 
— £528,093 44 per cent. Debenture Stock... 1C0 p. 0. p. c. 
Electric Rallways.— 
4 per cent. Prei... ꝰ—.! c m 100 = 100-102 
— an D b. Stock Bor, ы tally paid) ed ә 108-110 
— P. o. J (Prov. Oerta., fully paid L] em 
Otty and South London ceat rie tt ert iaa 100 „ 4647 
[T] Y $5 ©з Ge оа us as оо во 0.9 њо ње KD 100 ае 117-120 
— [7 ry ee aa эе оо Q6 00 еэ оо ьо е GO 100 еә 114-117 
Liverpool Overhead 8 per cent. Prei... 10 2 10-104 
Ordinary 1 000 @eenveeoeveeoese oe овог 08068000688 ор 10 лә aH 
4 per cent. Mortgage Debentures, Red.,1-1,70.. — „ 101 
Underground Electric Railways of London, 5 per cent. 
Profit-Sharing Secured Note «44 90-994 
Telephones.— 
National Telephone, Preferred æ = = = a = 100 = 1064-1074 
Deferred Stock оосо оо 99 „% оо аз GO GO GO GS Q9 Of (Q9 GE 00 = kr 
4 per cent. Prov. Cert. .............. DT . ™ x. 674-064 
Ortental Telenbnne «nd Blecteic Company ß J . 15/16-1 1/16 
6 per cent. Cum. Pref................. — я l.. 14-H 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase or | _, Miles of | Accounts for past year, 
week decrease. ese soe Cost 
Line. — Ss | — EN NS „зв рег 
| | | | Current | | Total | Passengers | Car miles | Pas YY-4 Mile of mile 
Ending | 1905. | 1905. Week, | year, 1904, | 1908, | Ending receipts carried, run, ger] обе. track, 
| g g- £ £ | £ d. d, £ d. 
Aberdeen Corporation Oct. 29 1,152 1,227 |— 44| — А 194 | 191 May 31 37,931 9,099,715 794,641 |0'98 1302 1,970 | 61 
Ayr Corporation Nov. 12 185 181 | 4 4|+ 492 8 „ 15 14,160 5,201,586 336,049 103 | 10°11) 1,770 50 
Barking Corporation.......... s Mh Ui. MEET 133; — | — pes — xA — ртг. — = 
Birkennead Corporation ...... 5 M 975 | 1000|— 28 — 427 | 23°53| 233 | March 31| 56,073 | 11,327,932 1,319,701 |1:158| 998 2,3835 | 61 
Birmingham Corporation. „ 12 551 — - = . — — — — = — — | — — 
Birmingham Tramways Co. „„ 12 5,58 | 5,221 | + 265 — 64 6i — — | — — - — — — 
Blackburn Corporation ...... |» 11| 826 | 750 | + 76 + 3,173 | 24 23 „ 25 43,374 7,742,692 951,484 — |1094 — oR 
dkackpool Corporation ШТА 20 $357 | 299 | + 33 + 5,850 173 | 17; „ 31/211,168 6,169,121 784,443 152 |108 — — 
Blackpool-Fleet wood Trams. | „ 12 185 222 — 37 + 372 164 | 16; Dec. 51) 32,021 | 2,253,98 600,757 | 3°34 12˙75 2,001 | 705 
Bolton Corporation .......... i-a ШОК. 1,687 | + 7 + 374 38 38 | March 31, 84,151 | 19,895,496 | 2,188,030 |1'14 | 10*3 5,766 | 58 
Bournemouth Corporation....| ,, 9| 827 795 |+ 31 - 1015| 104 — — аА — — — кь 
Bradford Corporation ........ „ 5 3,926 | 5,506 | + 420 = 77 | 41 = | - = = = — — — 
Brighton Corporation » 13 837 | 844 |+ 13| + 3.2781 9 74 „ J| — 10,432,508 1, 031.928 100 | 10°10 — — 
Bristol Tramways Company ..| ,, 4 4659 4,521 | + 133 — 514 | 514 | Dec. 510|255,150 | 44,591,439 | 6,055,528 E — — — 
Burnley Corporation „ 12 1.005 791 |+ 212 — | 1060| 10 | = — — — = ^ on Em 
Burton Corporation .......... s: B 316 3298 =- 11 — 814 — March 51)! 11,574 2,556,154 282,378 | 1°08 9°84; 1,570 | 7°57 
Candiff Corporation .......... „ 12) 1,902 1.855 + 37 + 1,664 | — == a — * a = "e — и 
Carlisle Tramways Company. „ 12 2 192 183 | 4 8 + 200; — — Dec. 319 9,987 2,805,277 | 534,593 — 7°17 — дь 
Central London Railway...... „ 12 7,002 | 6.93 |+ 6 — 2724 6 6 „ 51/362,471 | 44,953,938 1,292,744 | 1:87 | 64°87 | 58,229 | 55% 
Sty & South London Railway, „ 13 2,841 2,894 | — 53 — 1.87 | ө „ 91/165,003a 19,069, 519 — — — um ањ 
Colchester Corporation ...... hu O 181| — — m NE = я | | = | ad — = — = 
Cork E. T. and L. Company .. „ 4 457 | 464 | — 6| — 2539 — — „ 319 25,657 | 6,555,323 919,676 1-00 6:95 — 59 
Darwen Corporation.......... „ n 225 | 210|4 18| — 7:25, 7.25 March 510| 12,341 | 2.550, 735 254,279 | 1°25 | 11°65] 1,707 | 93 
Dover Corporation .......... i». | 181 165 ＋ 16 — 3261 45 44 „ 31 11,255 2,871,332 280,901 0:91 963| 2,505 — 
Dublin & Lucan Electric Ry. „5 4 ‘ll 9$ |+ 17 — k 7 | 63] рес. 319 6,234 ¿88,905 | 107,164 | 3°88 | 14°09 952 | 73 
Dublin U. T., electric cars. Тр 30700 3,72) | + 25 | 47 | 
Dublin 8. District, Electric ..| „ 1!| 1795 776 |+ 19 | = 46 » 31g 133,643 = 5,429,556 | — | — 1 1 
Duadee City Tramways ...... » 9 826 | 799 T 27 — 22 22 May 15 35,874 9,084,522 752,814 |0°93 |11:276| 1,630 -- 
Eas5 Ham Corporation ......| ,, 12 618 | 612 |+ 6) + 1,485 |1077 1075 | March 31| 34,312 | 12,950,269 807,002 |65 |102 — — 
Glasgow Corporation ........ „ 12 | 14,514 | 15,725 | + 591 h| 14% | 123 May 510|656,572 | 177,179,649 14,008,750 10:88 |11:25 | 5,489 5| 7-40d 
Gloucester Corporation ......| — 229 — — — | Bk. ul == L^ — . — — а T 
Halifax Corporation..........| „ 2| 2,628 | 2,546 ＋ 82 + 55938 | 55 504 | March 51| 68,283 | 16,322,054 | 1,387,885 | 100 1179 2,059 | 877 
Huddersfleld Corporation. ,, 12) 1,250 | 1,175 | + 87 — 35 85 „ 31] 65,545 | 11,593,287 | 1,682,000 |12 9:31| 1,875 | — 
Hull Corporation, E. 8........ „ 12| 2,154 1,895 |+ 258 | + 9,411 25 | 19 »» 31| 87,707 | 21,065,999 | 2,218,696 100 9-48 3,004 50 
Ilford Corporation s 0 245 | .- 27 de 101 = — =| = — — Гс . = 
Ilkeston Corporation ........ . 121 106 5 — — — = ИШ > — = чи — — din 
Kirkcaldy Corporation ...... = "Ө 204 — — аа = | — = - de = os iam inh 
Leeds Corporation „ 12| 5,402 | 5,106 | + 296 411,721 89 814 1 25,280, 562 60,739,254 | 6,215,799 |110 1094] 3,407 — 
Leicester Corporation „ 12 1.785 — — — | 74 | 2 = | = ЕРЕ = TN = ка =з 
"ee as 8 у , 15 19 Yun T A ae NA 5 105 Dec. ой 551,484 |113,057,234 11,734,838 |111 | 10°73! 6,160 | 6 
verpool Overhead Ka * p. aN AU 056 | - 2? ‚6 : — June 50 79,252 | ‚466, ' . - 
Кард County Council...... „ 5| 12,382 | 10,010 | 42,372 475 926 46} 40 — | nap 3 ci ie е ша * = йән — on j 
Lowestoft Corporation ..... Oct. 25 160 175 | = 15 — == — — = — — - A sa ES 
Maidstone Corporation 14 126 125 | 4 1 — 2 — — — — = im = pus = 
Manchester Corporation.... Nov. 12| 11,788 11,315 H 475 1514 — — — — — — — — — 
Metropolitan Elec. Tramways, „ 11 1,752 1,150 |+ 621 | + 9,851л| 10 | >= Е £ Б — = =ч — * 
Nelson 8 Ра on 12 115 E t- e + 1,221 E — | March 31| 5,200 | 1,420,759 171,152 |85 |647| — » 
ewcastle-on- e Corptn.. „ 22| 3.576 3.87 + í — 9 58, 25|185,0 9 "9 . d 
Newport (Mon.) Corporation..| ,, 12 545 | ` 448 + 97 303 | 15 S ый ч 1 nd | ony р X pid „Ал =, — 
Portsmouth Corporation 12| 1,554 | 1,395 |+ 159 + 5,532 29 29 „ 51 91,48 | 18,204,426 | 1,828,193 115 | 12°39 z* um 
Rochdale Corporation ........ : — — - 44 44 „ 319 5,416 | 925,281 | 127.456 | 1°38 | 10°27 — 15% 
Rotherbam Corporation......| ,, 10 497 + 99 — — — „ 31 27,958 | 4,914,479 | 595,840 |1:02 8-570 2247 | 6% 
Salford Corporation ..........| — — = = == — — реа, | = | * — 5 — 
Scarborough Tramways Co. „ 5 81 — = 74 ed = = ^. | a = - E 
— e m 4.575 \,450 EE 125 042 “eh | 7 < ay 216,309 | 56,812,049 | 4,926,085 | 0:904 [10°428| 7,510 | 79 
outham rom un 899 SO ES ad * 
Southend-on-Sea Corporation., Oct. 13 212 1245 |+ 29 + 1,292 б] - ie "AS nnt | TOMUS 1 — — — 
Stockport Ci irporation TFTTTT Nov ө 11 E 554 ps 122 + 7,538 114 — om Б а: | — dian ed — — 
Sunderland Corporation » 91.117 1,093 | + 25| + 720 |1951| 18:48 »» 51| 62,506 | 14,848,958 | 1,435,465 | 101 | 10°46 — 608 
Swindon Ys E aon ner n * 12 iD -- —— — V -— - — — | s — — im | bos - 
Wallasey U. D. C. ари 2 65 936 |+ 62 + 1,589 |105 |105 5.864 | 757.688 :28 Q 
—— E diu T 10 1.047 x , bes 5 " 51 55,861 6,564,495 157,6 1 28 11% 4,100 Té 
Wolverhampton Corporation.. 9 717 12 + 295 74 > „ 319 20,878 4,263,066 417,335 12-005 б | — 


* Includes maintenance of 


b Per mile of single track, „ Include rail and tram. 


Only eight months—expenditure includes large special items incidental to starting new department, 


% апа of profita paid 
way DER pro paid to the tramway com 


f Including one section of horse 


panies for term of unexpired lease. 
traction. о 1805 


—— 
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MESSRS, BRUCE PEEBLES AND CO.’S NEW WORKS | from кы kw. ir aad tid in hand for а of 
every description. Standing opposite one of the boring 

AT EAST PILTON, EDINBURGH. machines, we noticed a i d^ one of four 1,500-kw. 

machines at 10,000 volta being machined. These were 
The firm of Messrs. Bruce Peebles and Co. have been | for the North Wales Electric Power Company. This 
well known in engineering circles for a very long time, and | company is now just completing a hydro-electric power 
they have had a reputation for good work from the first. | station at Portmadoc with a capacity of some 10,000 h.p. 


s "y | \ Ф» a1 
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Messrs. Bruce Peebles and Co.“ s New Works and Offices at East Pilton, Edinburgh. 


When the firm decided to launch out into the electrical side | to the joint designs of Sir Douglas Fox and Messrs. 
of engineering they secured the services of Mr. Roland S. Harper Bros, the consulting engineers. The water supply 
Portheim and Mr. M. T. Pickstone, which accounts for is drawn from Loch Llydaw, on the lower summit of 
the three P’s in their trade mark. This departure was 
made only eight years ago, but owing to the excellent design 
and the consequent good performance of the generators and 
motors manufactured by the firm, the growth of the 
business has been exceedingly rapid. The electrical 
business soon outstripped the other departments of the 
firm, and the old Tay Works became too small to cope 
with the orders obtained. It speaks well for the heads 
of the firm that this rapid growth of business has been 
concurrent with a time of very severe competition, first 
from American and Continental firms, and latterly from 
other manufacturers within the United Kingdom. In 1905 
the business was found to have altogether outgrown the 
capacity of the Tay Works at Leith, and, in consequence, 
the works we are now about to describe were erected. It 
might be well at the outset to give a general idea of the | » 
type of work which the firm are now undertaking, and 
hence the following reference to contracts in hand will be 
of service. The volume of work comprised in these and 
other contracts is such that already the manufacturing 
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FIG, 1.—Block Plan of Messrs. Bruce Peebles and Co.'s New Works at East Pilton, Edinburgh. 


facilities of the Kast Pilton works are severely strained, | Snowdon, with 1,200ft. head.  Turbines of the Pelton 
and extensions are contemplated as indiested in the block | type drive the Peebles alternators now going through the 
plan (Fig. 1). | shops in 1,500-kw. units, giving 10,000 volte, three-phase. 

On going through the shops one is struck by the | The current is utilised for two turbines, one for driving a 
exceedingly large number of machines, varying in output 4 three-phase electric railway 18 miles in length, parts of 
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the locomotives of which, at 250 h.p. capacity, are now | а commutator at the other, the construction being exceed- 


being manufactured at East Pilton. Owing to the narrow 
gauge of the line, and the high power of the motors, these 
are placed with vertical axles, and drive by bevel gearing. 
This electric railway will be three-phase throughout, and as 
the railway feeders supply the quarries on the line of route, 
the advantage of one system for both purposes is obvious. 


A little further on we came to two 500-h.p. three-phase 
generators which were being built by Messrs. Bruce Peebles 
and Co. for the Canadian Electric Traction Company. 
This three-phase railway scheme involves some 30 miles 
of track, commencing at the city of London in the Province 
of Ontario, Canado, running from there to Port Stanley 
on Lake Erie. The initial power-house, whick is being 


constructed by Messrs. Bruce Peebles and Co. in Canada, is 
of 1,000 h p. capacity, and the motors of the firm’s manu- 
facture are of an exceedingly interesting design, being 
combined continuous current and three-phase, so that the 
same motor when running between the towns and the open 
country runs as a 1,000-volt three-phase motor, and when 
running through the towns on the existing 500 - volt 
continuous - current system runs as an ordinary series 
traction motor, the rotor having slip-rings at one end and 
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ко, 3. —The Generating Plant in the Power Station. Bruce Peebles Direct-Current Dynamos coupled to Belliss and Browett Engines. 


ingly ran Hs and efficacious. 

In the left bay in the motor assembling room we saw over 
100 Peebles tramway motors in various stages of construc- 
tion, some 60 of these being required for the Sunderland 
and District Power Company, the whole contract for the 
electrical machinery of which has been manufactured by 
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owing Cranes and Lighting facilities. 


Bruce Peebles and Co., Limited, including 1,000-h.p. 
driven generating station. Amongst some of the other 
larger machines were two 600 h.p. three-phase alternators 
for the Fife electric power station, being the first portion 
of a 2,500-h.p. generating plant contract, the whole of 
which, including boilers, switchboards, etc., is in the kands 
of Bruce Peebles and Co. 


. 
32 


Parts of similar machinery for a similar installation —the 
Scottish Central Power Company — were aleo in hand. 
This latter power station is about to supply power to the 
Falkirk and District Tramways Company, the contract for 
the whole of same, including permanent way, now being 
constructed by the firm, whose traction department, to 
jadge by the orders on hand and orders going through, 
seemed full to overflowing. In the continuoue-current 
department we saw parts of six 750-kw. direct-current 
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have to describe in detail later on. The Peebles-La Cour 
motor converter is really a rotary with all the advantages 


machines for H.M. Dockyard, Chatham, in various stages 
of manufacture, together with a large number of motors. 
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Fie. 4. —The Motor-Generators in the Power Station. 


We understand that the whole of the contract for this | of a motor-generator, and the best tribute to this system 


important dockyard is in the hands of the firm. is the fact that over 20,000 kw. of this particular type are 
On the heavy end of the test plate were two sets of | now on order, including 8,000 kw. for the Great Weatern 
су 
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Fre. 6.—Sections of the Mason Gas Producer. 


500-kw. motor-generators going through for the Poplar | Railway Company. The orders which are now being 
Corporation, being part of an order of six for this Corpora- | placed for these motor-generators fully justifies the firm in 
tion on the Peebles-La Cour system, which exceedingly | their adoption of the system, and they are further to be 
interesting example of improved motor-generators we shall congratulated in having secured the services of Mr. La 
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Cour himself as head of the electrical designing department. 
In the space at our disposal it is impossible to describe 


FIG, 64.— Exterior View of the Gas Plant. 


the enormous amount of shipbuilding and colliery equip- 
ment work which Bruce Peebles and Co. are doing. 


at * — — —— — ———— ⁰o¹¹e . —— ————— — ay — 
* VE 

| Мм т 5 

Е - 

LO 


Suffice to say that some of the most important collieries 
end shipping firms appear to be customers on a very large 


scale, judging from the stencilled names we saw on the 
machines being tested and dispatched. 

The East Pilton works are situated on а site overlooking 
the Firth of Tay and adjoiring the Leith branch of the 
Caledonian Railway. The site is shown in the block plan 
(Fig. 1) on which the siding facilities are clearly drawn. 
Tbis connection to the railway is a most valuable one, as 
it gives easy access not only to the railways of the country, 
but also to the docks at Glasgow and Leith. The works 
stand in open country in а most healthy situation, and 
are arranged so that they can be conveniently extended. 
There is much to gain from choosing a position, as Messrs. 
Bruce Peebles and Co. have done, outside a large town: 
the employés have all the advantages of the town, and the 
manufacturers are not a nuisance in any way to those 
living in their immediate vicinity, as may be the case 
if they were in the town iteelf. It will he seen from 
the block plan that the offices are placed in a separate 
building. The drawing offices are situated in the galleries 
of the new works. The main machine-shop is 600ft. long 
by 160ft. wide. It will be seen that there is railway 
access to either end of this long building, and, as will be 
explained later, the raw materials and castings are brought 
in at the end of the works nearest the offices, while the 
finished machinery is dispatched on the line leaving the 
works at the farther end. There is thus a constant forward 
movement of the parts towarda the packing-room at this 
end. The arrangements within the works for transporting 
the materials and machinery are most ample, as will be 
gathered from the section of the works (Fig. 2). In this 
illustration, which is not quite a true section, there is shown 
no lets than six travelling cranes. . These do not all, how- 
ever, run tbe full length of the factory. The following 
details of these travelling and other cranes will be of 
interest. Tbus the main shop is spanned by two 15 ton 
travelling cranes, each with two-speed gear and three 
motors. The speeds of motion are as follows: heavy lift, 
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12ft. per minute; lift up to віх tons, 24ft. per minute; travel 
300ft. per minute; traverse, 80ft. per minute. The motors for 


162 


the lift are of 15 b.h p., for the travelling motion 10 b. h. p., 
and for the traverse 5 b h.p. In the side bays are found 
two six-ton cranes with similar speeds for travel and 
traverse, and equipped with motors of 7 h.p. and 2 h. p. 
for these respeotive motions. А lift motor of 12 h.p. is 
fitted in each case, and six-ton loads can be raised at 20ft. 
per minute and three-ton loads at 40ft. per minute. The 
span of these cranes is 24ft. There is also a six-ton elec- 
trical crane in the light erecting shop. This, however, 
differs from the other six-ton cranes in having one motor 
only, and being worked from the floor level instead of 
having an operator in a cage. One motor drives the 
various motions by means of belts and ordinary striking-in 
gear. In addition to the above, there is a five-ton two- 
motor crane and a large number of two-ton one-motor 
travelling cranes. An intereating feature of the main shop 
and the light erecting shop is the number of two-ton jib 
cranes in use, as will be scen from the general arrangement 
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giving 320 amperes at 250 volte. These two generating 
sets supply the bulk of the power and light required in the 
factory, on the three-wire system, with 230 volts between 
the middle wire and either of the outer. АП the lighting 
is done at 250 volte, and the motor supply is either at this 
voltage or at 460. In certain cases where speed regulation 
over & wide range is required, the voltage on the motor 
armature is altered from 230 to 460, or vice vers, as may 
be required to give the speeds needed. This refers to the. 
direct-current supply only, and with this system there is 
also a great variation in the application of the motors to the 
work. Thus the larger machines have each their own motor. 
When smaller tools have to be driven, a number are connected 
by belting on to а common countershaft. 'This countershaft is 
in turn driven by а single motor, either through gearing or 
by means of a belt. In the galleries these countershafte 
are placed on 5 behind the machine tools, and 
hence are on the ground-level, where they are easy of 


— 


Fic. 8. General View of the Shops from ground level at main entrance. The marking off for Surface Plants are seen on the right 
and the Large Planer on the left. 


drawing. These jibe have a very wide span, and are found 
extremely useful for handling work being set up on the 
tools, ete. 

POWER SUPPLY. 

Before proceeding with the arrangement of the various 
departments in the works, a few words ss to the power 
plant will be of intereet. Messrs. Bruce Peebles and Co. 
have naturally adopted electrical driving throughout, and 
they have also wisely introduced a considerable variety in 
the method of applying electricity. This enables them to 
show to their customers various systems at work, and also 
to demonstrate the fact that there are distinctive advan- 
tages in each of these systems. Thus in the power station 
they have two main generating units. The largest set 
seen in Fig. 3) consista of a high-speed engine made by 

essrs. Belliss and Morcom, driving two dynamos of the 
firm's own manufacture. Each of these is able to give 750 
amperes at 250 volts. The smaller steam set seen in the 
right of Fig. 5 consists of а Browett and Lindley engine 


coupled to two Bruce Peebles dynamos, each capable of | 


access. It is thus only the special countershaft for each 
tool with the cones for speed changing which are overhead, 
and the result is remarkably good, as it leaves a clear way 
for the overhead traveller. There is also in the power 
station a motor-generator (Fig. 4) which converts electrical 
energy from direct current into three-phase currents at 50 
frequency. The output of this machine is 120 kilovolt- 
amperes at 240 volts. From the three-phase side of this 
converter a number of induction motors are supplied. 
These motors are mostly used for driving the tools ia the 
galleries, where a number of machines are grouped together 
under the one countershaft. 

The steam for these generating sets is obtained from the 
boiler-room adjoining, the position of which can be seen in 
Fig. 5. Two boilers have been installed, one being of the 
Stirling water-tube type, doing 418 h.p at 220lb per square 
inch working pressure ; the heating surface of 1,305 square 
feet, giving an evaporation of 8, 360lb. of steam per hour. 
The other boiler is of the Babcock and Wilcox type, having 
1,426 square feet of heating surface and giving an evapora- 
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tion of 65. 200lb. per hour. The condensing plant is by 
Messrs. Blake. Knowles of the cast-iron coil type, capable 
of condensing 5,0001. per hour at а vacuum of 27in. 
Adjoining the boiler- room, but quite independent from 
it, is the gas- producer plant, which may well be classed 
with the other machinery in the power department. This 
producer plant has been recently installed by Messrs W F. 
Mason, Limited, of Manchester, under the Luff and Whit- 
field patent. As this plant is of a novel type, we reproduce 
a section of the producer (Fig 6) showing its characteristics. 
The principal feature of this type of producer is that by the 
peculiar construction of the generator and grate the amount 
of tarry matter carried over with the gas is reduced to a 
minimum. The exterior one of the generator is rect- 
angular, and built up of steel plates stiffened with T irons, 
the interior being completely lined with firebrick. The 
bottom of the casing dips into a trough filled with water, 
which forms a gastight seal and serves to quench the ashes, 
so that these may be removed while the plant is working, 
and that continuous operation presents no difficulties. It 
will be seen that the grate is now formed of two inclined 
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Fia. 9. - Building up the Stator Core of one of the Pumpherston Generate rs, to give 670 K. V. A. at 300 revolutions per minute. 


surfaces, meeting in a ridge running lengthwise of the pro- 
ducer. The grate is perforated with slots, through which 
air, forced into the interior space, rises through the fuel. 
Gas leaves the generator from about the centre of its 
height, passing up flues on each side and reuniting 
in the brick - lined main, at the end of which is 
situated the main outlet valve. Near the top of 
the producer on each side there are orifices connected 
by down pipes with similar orifices immediately beneath 
them on a level with the centre of the fire-grate. On the 
down pipes is fixed a small steam jet, pointing downwards 
into the neck of an expanding nozzle. These jets exhaust 
the tarry vapours distilled from the upper layers of the 
coal, and drive them, mixed with steam, back into the 
incandescent fuel in the lower part of the furnace. The 
steam is here dissociated, the oxygen combining partly with 
the tarry vapour and partly with the hydrogen, and then 
passing up through the fuel to the main outlet. Thus 
hydrogen and carbonic oxide are formed comparatively 
pure and undiluted with nitrogen. The arrangement of 
the coolers and the coke and sawdust scrubbers presents no 
unusual features. The top of the gas generator is fenced 
round to form a firing platform, from which the attendant 


feeds the furnace. Under ordinary working conditions the 
cooler-boiler, through which the gas passes direct from the 
producer, raises sufficient steam from the waste heat of 
the gas to supply the needs of the plant itself. The gas is 
used in Messrs. Bruce Peebles’s works for heating the 
annealing oven and the drying-out oven; the latter is 
maintained at a temperature of about 180deg. night and 
day, the gas being employed to heat the floor, and not 
coming in contact with the machinery being dried in the 
oven at all. The annealing oven is construeted under the 
same prineiple, the heating being done in air only in each 
ease. The large drying-out oven, which is shown next to 
the varnish shop on the general plan, measures 40ft. by 
25ft., and is a most successful adjunct to the equipment. 
In the pump-house, between the boiler-room and engine- 
room, there are also placed the hydraulic and pneumatic 
pumping ane The hydraulie plant was supplied by 
Messrs. Mactaggart, Scott, and Co., and is utilised for 
driving five hydraulic lifts and nine two-ton jib cranes. 
The working pressure is 1, 200lb. per square inch, and the 
accumulator, which measures 14ft. by 8ft. with a lift of 
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10ft., is supplied by a set of three-throw motor-driven 
pumps. The pneumatic plant consists of two air-compress- 
ing engines and an air receiver, measuring 9ft. by 3ft. The 
plant is mainly used for supplying chippers and drills, 
portable hammers, etc., and also for drawing water from a 
well 450ft. deep to an elevated tank at the rate of 1,800 
gallons per hour. 

We propose now to deal with the general arrangement 
of the plant and to give а few descriptive notes of the work, 
following through the same order as the various materials 
from the time they enter until they leave the works as 
finished machines. Fig. 7 is a general view looking down 
the main shops from a point on the gallery immediately 
over the main entrance. Fig. 8 is another view taken in 
the entrance itself, showing the weighbridge on which the 
siding from the Caledonian Railway terminates. On the 
right are seen the large surface plates, each 12ft. by 6ft., 
on which the castings are marked off. In order to deal 
with the very largest castings there are six of these surface 
plates, all on the ваше horizontal plane, with 1ft. gangways 
between for the men engaged in the important work of 
marking off. On the left, opposite these marking-out bede, 
is а large planing machine by Messrs. Buckton aud Co., of 
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Leeds. This machine will take a job 14ft. by 6ft. by 6ft., | 
and has a return motion two and a half times as fast 


45deg. from the direction of the motion of the bed. The 
shaft on which this gear-wheel is mounted has a worm cut 
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Fic, 10.— Motor-Erecting Shop, with Lathes and Boring Machines on the left. 


as the cutting stroke. The cutting speed is 29ft. рег | on it which drives the bed by means of rack cut on the 
minute with a feed of jin. to fin. Two holders are | under-surface of the latter. Next to this tool isa large 
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Ета. II.— The Armature- Winding Department under ie North Gallery. 
fitted. This tool is driven by an individual motor of | side planing machine by Messrs. Richards. This machine 
20 h.p. On the pulley sbaft is a multiple-thread worm | has an 18ft. stroke and a 4 to 1 return speed, the cutting 
driving a skew gear-wheel set at an angle of about | speed being 20ft. per minute. The feed is from yin. to 


[Continued on page 785, 
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NOTES. 

New Publioations.— Model Steam-Turbines" by 
Н. Н Harrieon (London: Percival Marshall and Co. 64 ). 
In the latest addition to the * Model Engineer Series," the 
author gives the principles on which model steam-turbines 
may be designed, with several examples. 


Birmingham Section.—From a booklet sent us by 
ihe Birmingham Local Section, we see that the following 
dates have been appointed for general meetings: Deo. 14, 
Jan. 18, Feb. 15, March 15, April 12, and May 10 (annual 
general meeting). The session was opened on Wednesday, 
When Dr. W. E. Sumpner, the chairman, delivered his 
inaugural address. The meetings will be held in the 


‘physical theatre of the university. Visits to places of 


engineering interest have also been arranged. The 
membership of all grades showed an increase of 59 last 
session. Е 

The McMillan Memorial Fund.—The committee 
appointed to receive contributions towards the above 
have now decided to close the fund on Dec. 1 next. 
The sum collected now amounts to about £1,760, and 
any members who intend still to contribute would greatly 
oblige by sending in their remittances to the secretary 
of the Institution before the expiration of the present 
month. We trust that this final reminder will induce 
those who have neglected to contribute to this fund 
until now to send in their contributions promptly, and 
we hope that even yet the expected sum of £2,000 may 


fa 


be secured. 


Personal.—Woe have referred in our columns before to 
the fact that Mr. A. S. Giles, who for many years has con- 
trolled the electric lighting and tramway undertakings of 
Blackburn, is about to leave England in order to take up 
an important position in Cape Town. Last week Mr. Giles 
was presented with a silver tea service and tray by the 
tramway staff. Mr. A. Nuttall, J.P., the vice-chairman of 
the Electricity and Tramway Committee, made the presenta- 
tion, and spoke very highly of the good feeling which 
existed between Mr. Giles and the entire staff. The 
presentation was suitably acknowledged by Mr. Giles, who 
said he should feel very much parting from such а number 
of good friends. He was wished every success as the 
general manager of the Cape Town tramways. 


N-Rays.—The subject of N-rays took a psychical turn 
last week, when Dr. S. Hooker announced that, as the result 
of extensive investigations, he had confirmed the theory of 
previous experimenters that the human body emits 
N-rays of various hues, from which the character of the 
individual can be determined. This produced a consider- 
able shower of opinions from scientists, eminent and other- 
wise. Some ridiculed the idea, others adopted a tolerant 
attitude, while the psychological fraternity declared that 
they had been aware of the existence of these colour 
characteristics for years. Sir William Ramsay stated that 
he had never detected the rays, but intimated that he was 
open to conviction. The scepticism that various critics 
have expressed in regard to the existence of N-rays has 
prompted M. Blondlot to reply at some length. He 
emphatically affirms that he can perceive the rays with 
the greatest certainty. That persons who cannot see the 
action of the rays оп a phosphorescent screen should doubt 
their presence he considers quite natural, but he recom- 
mends them to lean the back and the bead against a wall, 
and then to observe the screen by holding it at a level 
below that of the eyes, so that a plane through the eyes 
and middle of the soreen makes an angle of 30deg. or more 
with the horizon, 


Compensation Limit.—The Sheffield Corporation 
have decided by a large majority to withdraw the notice 
printed on the backs of the tramway tickets limiting liability 
for accidenta to £25. It may be remembered that this 
step aroused a considerable amount of criticism, and a 
member of the Corporation, Councillor Muir Wilson, 
refused to accept a ticket when travelling on the tramways 
so as to teat the legality of the Corporation’s action. The 
councillor was prosecuted for being unable to produce a 
ticket, and the magistrate convieted, a nominal fine being 
imposed with a view to taking the opinion of the High 
Court. This case, however, scarcely went to the heart 
of the question. The attitude adopted by the Corpora: 
tion was that as they charged less than the statutory 
fares, they were entitled to stipulate that their 
liability for accidents should be limited. If a notice 
to this effect constituted a contract, anybody who was 
unwilling to compromise his right to compensation for 
injuries upon the terms laid down by the tramway under- 
takers would be debarred from the use of a public service. 
The limitation seems to us ultra vires, and calculated to 
prejudice the public against the trams. We think, there- 
fore, the Corporation have acted advisedly in not persisting 
with a dubious course. | 


Gas-Producer Piant.—Some interesting figures were 
recently obtained from some expert trials on a Crossley 
suction gas plant designed for working with common gas 
coke. The producer in question is to be exported for 
the Howrah station of the Caleutta electric supply station, 
where it is to be used to supply gas for one of the 
Crossley high-speed engines driving а dynamo. The elec- 
trical equipment has been manufactured by Messrs, 
Crompton and Co. The coke used on the trials was 
obtained from the Manchester Corporation gasworks, and 
when analysed was found to consist of 15:6 per cent. of 
ash, 1:5 per cent. of moisture, 1:8 per cent. of volatile 
matter, and 81:5 per cent. of fixed carbon. It bas a 
calorific value of 12,411 British thermal units per pound. 
After a six hours’ run at full load the following figures 
were obtained: total fuel consumed, 48810. ; total kilowatt- 
hours, 368 4; fuel per hour, 81 3lb.; kilowatts per hour, 
61:4; fuel per kilowatt-hour, 1:525Ib. . This is equal to- 92lb. 
per brake horse-power hour, which is exceedingly good. 
It must be remembered that this type of suction gas plant 
can be used in places where the ordinary producer with its 
steam blast and gasholder could not be employed. The 
fact that this producer is working with gas coke is also 
worthy of special note. | | | 

Electric Power Costs. — Mr. W. C. Martin, in а 
lecture recently delivered in Dundee, made some interest- 
ing comparisons as to the cost of power supplied by elec: 
tricity and steam respectively. He stated that for unlimited 
use the electric supply from Niagara cost to consumers near 
Nisgara £4 per horse-power per annum, to consumers in 
Boffalo £4. 158., and to consumers in Montreal (Canada) 
£17. 14s. In large towns at home, such as Bradford and 
Glasgow, where the power is charged at the rate of 1d. 
per unit, the cost of 1 h. p. for a working year of 2,700 
hours would be £8. 8s. Mr. Martin then investigated what 
it costs the average manufacturer in Dundee for steam 
power as compared with this. He calculated that in rope 
works with a simple engine it cost £10 6s per horse-power 
used 2,700 hours per annum. The sum rose to £13. 28. 
for an engineering shop, and to £37 for a small steam plant. 
In the mills with large modern engines and boilers the cost 
of steam will naturally be less, but there was the tremendous 
loss in transmitting by belts and shafting to the various 
departments, He concluded that the advantages of electric 
driving to works of medium size, say anything up to 


1 766 THE ELECTRICAL ENGINEER, NOVEMBER. 25, 1904. 


200 h. p., are all in favour of the consumer, and in some 
smaller works the saving was very large. He did not 
think the advantages were. fully realised in Dundee, or 
there would be greater demand for electric power from the 
Corporation supply. 

‘Tramcar Obstruction.—Scarcely a week passes 
without the time of the magistrates being occupied with 
cases of tramcar obstruction. Sometimes the defendants 
raise technical points of a more or less frivolous character; 
more often the obstruction is clearly deliberate. For some 
reason, drivers of vehicles in general experience a peculiar 
relish in hindering the tramcar, and especially do they revel 
in “sticking up” the electric tranicar. In one case we 
recorded last week a van driver kept his vehicle in front of 
a ear for three-quarters of a mile, driving slowly all the 
time. It is not apparent whether these individuals regard 
such antics as capital jokes or whether they are actuated 
by “pure cussedness,” but in either case they are а 
distinct public nuisance. After the number of offenders 
that have been fined one would have expected drivers 
to take heed, but week after week they cheerfully 
comply with the pecuniary penalties for indulging in this 
pastime. It is consequently a little difficult to legislate 
for people who thus wilfully disorganise tramcar services 
and cause delay to a number of passengers. In the grosser 
cases it could scarcely be deemed tyrannical if the 
delinquents were deprived of the option of the fine which 
they discharge with such complacency. These little 
pleasantries become rather expensive luxuries, however, 
when they cost 78s., plus costs, as occurred in the case referred 


above; and a few more fines of this order will probably 


achieve a good deal towards relieving tramway owners and 
the public from a long-standing annoyance. 

Manchester Section Mixture.—The Manchester 
Section of the Institution of Electrical Engineers opened 
the session at the Grand Hotel last Friday with Mr. C. D. 
Taite's chairman’s address and a smoking concert. The 
evening was also remarkable as giving Mr. A. S. Giles, who 
is just relinquishing the post of chief electrical and tram- 
ways engineer at Blackburn, an opportunity of saying 
farewell to his friends. His coming departure for abroad 
has been the cause of considerable interest in the district, 
partly on account of the salary that he will command 
(£1,800 a year, according to the Press) and partly 
because his destination had not been publicly made known. 
This was announced to be Cape Town, and it is understood 
that Mr. Giles will direct the operations of the local tram- 
way company. Mr. C. D. Taite, after reading his address, 
which we are publishing, took the opportunity of congratu- 
lating Mr. Giles on his success in obtaining his new position, 
and referred to the loss he would be to the section, to 
which he had given considerable assistance. Later in the 
evening Mr. Giles very appropriately rendered ' Off to 
Philadelphy," which took the meeting by storm, and a 
double chorus. The concert itself was remarkable for the 
number of “shop” ditties sung, Mr. P. C. Pope and Mr. 
B. Welbourn being the offenders with “A Dynamo 
Legend,” The Institution Pilgrimage,” and “ Bally- 
doneraile” respectively. Mr. F. P. Wood gave Der 
Beiden Grenadiere” in German, which the waiters greeted 
most enthusiastically. A string and piano trio, while not 
up to the Gatehouse standard, were much appreciated, and 
Mr. Mr. J. M. Gibson also sang. 

Popular Information on Telegraph Wires.— 
We have come across a most interesting article in a recent 
вводе of Pearson's Weekly, entitled Tired Telegraph Wires." 
The information is so novel that it will take electrical 
engineers completely by surprise, and they will derive not 
only profit, but also amusement from its perusal. We have 


not space to reprint the whole of the column article, but 
the following three extracts are particularly interesting : 
“There is a principle of telegraphy known to all telegraph 
operators called the * К. R. law,’ which says that if the 
wire is in perfect working order, the full speed of the 
electric circuit will be obtained directly it is switched on. 
Supposing, for instance, an operator in London telegraphed 
the word ‘Come,’ letter by letter, to an operator in Brighton, 
the C would arrive rather more slowly than the remaining 
letters, if transmitted over a tired wire, for once the 
message has started it goes just as quickly over a tired 
wire as over one in full working order. The interval 
between the arrival of C and the next letter would be 
almost infinitesimal, but to a practised operator the slight 
delay in the arrival of the first letter would be quite : 
noticeable, and he would report the matter to the engi- 
neer’s department, where it would be at once ascertained 
where the earth wire was misplaced, and a couple of men 
dispatched to settle it. . Without what is known 
as the resistance of the electricity during its passage along 
the wires, it would be impossible to send messages of any 
length, for the circuit of electricity would be completed too 
quickly, and frequent breaks would then occur in а message 
of any length. Every mile of telegraph wire coste 
about 58. a day to maintain in proper condition.” There 
is hardly need for us to comment on these paragraphe, as 
our readers are quite capable of drawing their own con- 
clusions from them. Е 

А Novel Compass.—It is reported that satisfactory 
results have attended the use of the electrical apparatus 
devised by & French inventor, M. Heit, in connection with 
the compass for registering automatically, minute by 
minute, the direction followed by the vessel. The compass 
card, instead of having at ite centre an agate resting on а 
fixed steel point, is fixed on a steel pivot, which reste on а 
fixed agate. The latter is immersed in a small quantity of 
mercury, which serves to conduct the current of electricity 
that makes possible the registering of the movements of 
the compass. For this purpose the card has attached to it 
a small silver index, which is kept in constant electrical 
communication with the pivot by a fine and flexible wire. 
In the usual position this index does not touch the fixed 
basin surrounding the card, but by means of the electrical 
eurrent the cireuit is rapidly closed and opened, with the 
result that the angle of the boat with the meridian is 
registered. For this purpose the basin is divided into & 
certain number of sections, isolated from each other and 
corresponding in each case to a special circuit, the registra: 
tion being made on a sheet of paper by means of а spark 
produced by a small induction coil. Certain sections of 
the basin also correspond to certain call bells, the oom- 
mander thus being instantly informed of any abnormal 
deviation in the direction of the vessel. The apparatus 
also gives the speed of the boat by registering the revolu- 
tions of the screws, а circuit being closed and а signal 
sent to the receiver at each stroke of the engine. In case 
of accident, reference to the chart enables any alteration in 
the position of the vessel, and the time of such alteration, 
to be detected, so that responsibility can be located. 


Royal Meteorological Society. — The opening 
meeting of the session was held on the 16th inst. at the 
Institution of Civil Engineers, Captain D. Wilson Barker, 
F.R S.E, president, in the chair. A paper on “ Meteoro- 
logical Observing in the Antarctic” was read by Lieutenant 
C. Royds, R. N., of the Discovery.“ In the South Polar 
regions the exploring party encountered fewer fogs than 
they expected. Mr. Royds's experiences brought out the 
peculiar difficulties under whioh observers labour in those 
high latitudes. The severest-cold experienced was about 
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67deg. below zero, or almost 100deg. of frost. In one of of countershaft, eto.; fuel economy in many (but not all) 
the worst blizzards the wind blew at the rate of 85 miles 


an hour. The party experienced, probably for the first 
time in man’s history, 24 hours of continuous sunshine, this 


being in the Antarctic summer, when the sun never sets, 
Ме. F. J. Brodie, F. R. Met. Soo, then read а paper on 


" The Decrease of Fog in London during Recent 


Years.” He had investigated the number of days 
of fog reported at Brixton, the London, station of the 
-Meteorological Office, for the 33 years 1871-1903, and found 
that the mean annual number of fog days was 55, of which | 
45 occurred in the winter half of the year, and only 10 in 
the summer half. December is the foggiest month with 
9'5, the next being November with 8 5, January with 8:2, 
and October with 7:8. The clearest months are July with 
0 4, June with 0:6, and May with 0 8. The greatest number 
of fog days were 86 in 1886, and 85 in 1887, and the least 
13 in 1900 and 26 in 1902. Dividing the 33 years into 
three periods of 11 years each, the author showed that the 
mean for 1871-1881 was 55, for 1882-1892 it was 69, while 
for 1892-1903 it was only 41, there being thus а very 
marked decrease in the number of days with fog during 
the last 11 years. Mr. Brodie considered it probable that 
improved domestic grates and stoves, the enforcement of 
the law against smoke-emitting factories, the substitution 
of incandescent gas burners for the older forms, and of 
electric light for street illumination, and the adoption of 
many thousands of gas stoves in place of grates burning 
coal, had all, by bettering the combustion of fuel: and the 
giving off of fewer solid particles, tended to the less 
frequent creation of fog and to its less deleterious quality. 


Electrical Tool Driving.—The last issue of the 
Journal of the Franklin Institute contains an interesting 
discussion on the individual operation of machine tools by 
electric motors, which took place before the Franklin 
Institute this year. It was opened by Mr. Charles Day, 
and а number of experts joined in the discussion. The 
whole matter, reproduced in the Journal, is most interest- 
ing, and the speakers were almost unanimously in favour 
of having з single motor on each machine tool. Thus, from 
а quotation by one of the speakers, he concluded that it is 
to the advantage of any machine shop to put an individual 
motor оп а 16in. lathe, provided this tool is busy through- 
out the shop year—that is, keeps one man busy all the time 
en а variety of work. It is advantageous to put an 
individual motor on all variable speed tools which 
are busy throughout the shop year, regardless of their 
horse-power requirements. It is also to be dedueed 
that since no credit has been allowed for shafting, 
or motors allowed for group driving, it will actually 
pay to change existing shops to individual motor 
drives, The introducer of the discussion alluded to the 
great improvement in motor controllers for securing 
variable speeds which have been made during recent years. 
Everything depended on the proper selection of the motors 
and controllers, followed by intelligent installation and 
operation. One of the gentlemen taking part in the 
discussion emphasised the fact that the advantages 
possessed by the individual motor drive ultimately 
depended on the reliability of the apparatus. Another 
speaker, too, emphasised the fact that electrically-operated 
machine tools have paid well, giving the following 
reasons for his conclusions—+.c., better placement of tools, 
especially the larger ones; the operation of powerful 
portable- apparatus for use on the very largest work ; 
better crane service due to the absence of belts; 


the inestimable boon of the electric crane itself; better 


light; -less dirt; less danger to employés ; lighter overhead 
construction necessary in new factories due to non-existence 


instances; and last, and greatest of all, abundance of power 


to pull а cut of the most generous proportions at the highest 


speed permissible with the new high-speed tool steels. 
Institution of Junior Engirneers.—On Friday last. 


Mr. W. Н. Lindley; M. I. C. E., delivered an interesting 


‘presidential address to the above institution on municipal 


engineering on the Continent. Mr. Lindley’s own work in 


advising Continental corporations places him in an excellent 


position to give à résumé of this subject, апа we аге pleased 


to notice that so much of the work nientioned was done 
under the “control of. English engineers. Mr. Lindley 
divided his subject into four headings, dealing respectively 
with waterworks, sewage works, electric lighting, and mis- 


| cellaneous work, such as the design of harbours and plans 


for the extension of towns, eto. It is with his remarks 
ander the third heading that we are interested, and with 
the particulars he gives of the electric distribution systems 
at Berlin, Frankfort, and Elberfeld. He naturally referred 
to the great fight which raged between 1889 and 1802 as 
to the best system for lighting the city of Frankfort. The 
battle of the systems was exceedingly severe, but Mr, 
Lindley succeeded in inducing the Frankfort Corporation to 
put their money on a single-phase alternate-current system, 
which decision has been fully justified since. In his 
presidential address he referred to the details of the 
Frankfort system, with its small loss in the high-tension 
mains which supply the low-tension distribution network 
through transformers. These are usually placed in under- 
ground chambers.. He also defended the employment of 
large generating units and cheap raves for the supply of 
motors. He then proceeded to describe the Elberfeld 
works, which were under his direction in 1898. Here the 
high-pressure voltage has been raised from 3,000 volts to 
4,000 volts, and the maximum drop in the high-voltage mains 
limited to.24 per cent. The low-tension network was 
designed for a maximum loss of only 1j per cent., so that 
large quantities of electrical energy can be supplied at any 
point of the district without upsetting the voltage regula- 
tion. Mr. Lindley also gave particulars of the introduc- 
tion of the Parsons turbo-generator of 1,250 kw. at 
Elberfeld. The economy from the use of the turbines was 
great, and the works cost had been reduced to O'7d. per 
unit and the coal consumption to 2:65lb. per unit. In con- 
clusion, Mr. Lindley advocated the interchange of visits of 
inspection between England and the Continent, so that 
engineers might be kept well informed of the latest practices. 


Society of Arts.—The one hundred and fifty-first 
session of the society was opened on the 16th inst. by the 
vice-president, Sir William Abney, who strongly recom- 
mended that certain work performed by semi-private 
institutions should be undertaken by the State. He 
considered that the Board of Education ought to become 
responsible for the examinations of the Society of Arte, 
while the case for the assumption by the Government of 
some of the administrative functions at present discharged 
by the Royal Society was even stronger. In regard to 
such important inetitutions as the Meteorological Office and 
the Natioual Physical Laboratory, it seemed to him self- 


evident that these should henceforth be controlled by a 
department of State on the advice of a scientific body. 


While meteorological science had been much retarded in 
Great Britain by want of funds, our American cousins 
deemed it of sufficient importance to be recognised by the 


State, and spent nearly a quarter of а million per annum 
upon work for which our Meteorological Committee 


expended £15,300. If weather forecasts were any good 


at all—and from 68 to 75 per cent. of them were suo- 
_cessful—they ought to be made as good as possible. 


There 
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was no doubt that kite and balloon observations, together 
with the use of wireless telegraphy in mid-ocean, would 
give a still higher percentage of successful forecaste, but 
_ the additions must remain in abeyance until the money 

limit which had been enforced for so many years was 
removed. It wil be remembered that a committee 
reported last June in favour of the reorganisation of the 
Meteorological Office under the Board of Agriculture, and 
suggested that wireless telegraphy should be employed for 
recording weather in the Atlantic; but nothing has since 
been heard of the recommendations. With regard to the 
National Physical Laboratory, the term for which the 
Government grant was made expires in March, and Sir 
William declared that the Treasury will have to review the 
situation, as the development of the laboratory has become 
a public necessity. Great Britain, he concluded, had no 
reasoh to be ashamed of the work which had been accom- 
plished, though it had of the grants. In the United States 
the public need was liberally catered for by a publie depart- 
ment, as it should be. If the English Government would 
recognise the fact that the institutions referred to dis- 
charged essential public services, he believed that Parlia- 
ment would vote the supplies in the same ungrudging spirit 
as the American Congress had done. 

Corps of Electrical Engineers (R. v.) -A goodly 
assemblage of this corps attended the annual regimental 
dinner at the Criterion on Saturday last, Colonel Crompton, 
C.B., the commanding officer, presiding. The guests 
included Colonel R. C. Maxwell, A.A.G., R. E., Colonel W. 
Pitt, C. R. E., Colonel Stephenson, Prof. J. A. Ewing, F. R. S. 
(director of naval education), Major Dumbleton, Major 
Erskine, and Captain Simon, and the officers of the corps com- 
prised Captain Dumble (of the permanent staff) and Captains 
O’Shaughnessy, Phillips, Edgoumbe, Biggs, and Leaf. 
Letters of regret for their unavoidable absence were 
received from Lord Kelvin, General Sir Henry Mackinnon, 
Sir William White, Sir Carne Rasch, and Sir John Wolfe 
Barry. After dinner the company had to submit to the 
photographer, following which came the toasts, interspersed 
with some delightful harmony. Following the loyal toasts, 
Colonel Crompton gave Our Guests,” pointing out that 
in a corps of this kind it was necessary to confine the 
invitations to those with technical knowledge. Colonel 
Maxwell, in responding, dwelt at length upon the services 
rendered by the Electrical Engineers in the South 
African war. He considered that this association of the 
engineering profession with the Royal Engineers would 
constitute a highly potential force, because, as civil 
engineers were specialists, their efficiency could be relied 
upon. He thought that the link might be strengthened 
by Volunteer officers doing a little training with the 
regulars. Prof. Ewing recalled the fact that the formation 
of the corps was suggested eight years ago by his old friend 
the late Dr. J. Hopkinson. After alluding to the pro- 
gress that had been made, Prof. Ewing remarked that the 
warfare of the future would be a contest between the 
opposing engineers. Colonel W. Pitt, C.R.E., in propos- 
ing The Corps,” congratulated the members upon main- 
taining a high standard of efficiency, which, he predicted, 
would be farther improved by the new system of company 
Organisation The United States army had paid the corps 
the sincerest form of flattery by instituting a similar force. 
Colonel Crompton, in returning thanks on behalf of the 
corps, said that although progress had been made, he was 
not yet satisfied. Alluding to the increased scope of the 
corps, he remarked that at first only searchlight and 
mining operations were contemplated, but they soon 
found that there was a wider field of usefulness for 
them. When the corps had received visite from 


naval men, he had been struck by the intelli- 
gence and directness of the questions put by the 
visitors, On all sides they displayed indications of admir- 
able training, and it was his ambition that the corps should 
emulate them by becoming the handy men of the Army. 
The new system of organisation would facilitate progress, 
and if by the end of the next twelvemonth the corps did 
not reach the standard he had set them, he should feel 
greatly disappointed. He mentioned that when in the 
States recently with the touring party, the Commander-in- 
Chief of the United States army had spoken to him of the 
corps in very complimentary terms. After this Colonel 
Crompton gave The Permanent Staff,” dwelling upon the 
willingness exhibited by its members. In responding, 
Captain Dumble (adjutant of the corps) pointed out that the 
relations between the permanent staff and the members of 
this corps might be termed unique. Althongh the per- 
manent staff were in charge of the corps, they could not 
profess to teach its members much, seeing that the latter 
were experts in engineering. He joined with Prof. Ewing 
in appreciating the corps’ mission, which was admirably 
crystallised in their new motto— Ars martis comes.” The 
organisation of the corps into regular companies would, he 
was confident, greatly promote efficiency, and also conduce 
materially towards economy. The toasts concluded with 
„The Press,” proposed by Captain O'Shaughnessy. Admir- 
able entertainment was provided by Messrs. Т. E. Gatehouse, 
Chas. Corner, and S. G. Norris, and Miss Carrie Tubb. 


Standard High. Voltage for Transmission.— 
Dr. F. A. C. Perrine in his paper before the electric power 
transmission section of the St. Louis Congress, dealt with 
American practice in high-tension line construction and 
operation. Speaking of standard voltages he said: “ Тһе 
work of the transmission engineer lies in fields во 
essentially dissimilar that, even in spite of this general 
tendency, it may be difficult at first view to ascertain what 
is the American practice in work of this class. On closer 
examination one finds, however, this work falling iato 
natural groups dependent on the length of transmission 
and the voltage employed, though what has been done has 
been materially modified by the date of erection, since 
during the past 10 years modifications in the arts have 
been necessarily reflected in the types of construction. 
The general groups have been somewhat decided by the 
manufacturers of machinery, who have presented as pre- 
ferable certain available voltages. Above 2,400 volts, 
where transmission proper really begins, the first voltage 
now commonly employed is 6,600, which figure has been 
established as standard by the needs of the lighting plants 
in the great cities, and has been adopted by the trans- 
mission companies in place of either a higher or lower 
voltage, mainly because it is a standard. For this voltage 
direct generation at high pressure is almost invariably used. 
The next high voltage now commonly employed, and now 
practically the first one for which step-up transformers are 
used, is 15,000. During the past few years this has taken 
the place of transmissions at 10,000, 12,000, and 13,000; 
and it is today the established voltage for high-tension 
electric railways, the general reason for its establishment 
as a standard being that this voltage is not more difficult to 
handle, as regards insulation or switching, than the three 
last-mentioned lower voltages, and, furthermore, that where 
thelower voltages have been previously established, thesphere 
of operation of the transmission plant has been found to be 
rather too much limited. There are in the Rocky Mountain 
region and west a great number of the older plants operating 
at 10,000 volts, and whenever direct high-voltage genera- 
tion has been attempted, voltages of from 12,000 to 15,000 
volts are used ; but, at the same time, the majority of the 
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plants which have used the lower pressures in the paat, 
to-day have circuits with special transformers operating 
at the higher figure. The next step is to 25,000 volte, 
which is the highest figure reached without special atudy 
of insulators, switches, and lightning arresters. This 
voltage has heen successfully handled without serious 
trouble during the past six увага. A voltage of 35,000 
is employed in a number of plants built about five years 
ago, and at this figure the special difficulties due to line 
capacity, insulator size, erratic lightning arrester effects, 
and switcbing begin to make themselves seriously felt. 
Above 33,000 volts the standard voltage is called 60,000, 
although in all plants that have heretofore been established 
to operate at this pressure there have been installed trans- 
formers arranged for connection to various voltages of from 
40,000 to 60,000 volte, and the majority of these plants 
are to-day operating at about 50,000 volta, some of them 
being unable to operate at the highest pressure on account 
of the character of line insulators originally installed. In 
the choice of voltage for any transmission it is considered 
the best practice to establish it at the rate of 1,000 volta 
per mile, provided the length of transmission be not above 
60 miles, since above 60,000 volts no commercial work has 
been regularly attempted. In the table recently presented 
by the Transmission Committee of the American Institute 
of Electrical Engineers, the highest average voltage per 
mile for any one class in their report is 840; but in 
examining this table it must be remembered that their 
correspondents have reported the total length of line in 
service, so that if a plant operated two lines 15 miles each 
in length at 1,500 volts, their table would indicate an 
operation of 500 volta per mile, although for each line the 
transmission was at 1,000 volts per mile." 


Four-Motor Equipment with a Two-Motor Con- 
troller.—Mr. E. Taylor contributes an article on this 
subject to the Street Railway Journal. He points out that 
when using а two-motor controller on а four-motor equip- 
ment the motors must necessarily be arranged in two sets 
of two motors, each set having the armatures and fields 
connected in multiple, with a jumper between the positive 
field leads. With this arrangement a slight difference in 
the relative resistance of the fields in either pair will throw 
the fields out of balance, distorting the magnetic circuit of 
the weaker. Another effect is an excessive flow of current 
through the armature of one motor, unduly heating it and 
destroying the insulation. The author considers that 
such defects are inherent with two-motor controllers, 
A concrete example of the authors argument follows. 
The four diagrams represent respectively four-motor 
equipment, with two-motor controller, in series; the 
same in multiple; four-motor equipment, with four- 
motor controller, in series; and the same in multiple. 
The following illustration is based on the assumption 
that the connections shown in the diagrams are strictly 
followed. A General Electric type 800 motor field is 
'& ohm. If the field of motor No. 1 has a lower resistance 
than that of No. 3, the initial current passed through them 
will divide, the greater current flowing through No. 1, the 
lower resistance field. For instance, if a current of 200 
amperes was flowing through one set of motors, say Nos. 1 
and 3 (Fig. 2), and the field of No. 1 had only half the 
resistance of that of motor No. 5, 155 amperes would flow 
through field No. 1 and only 67 amperes through that of 
No. 3. This would excite a strong magnetic field in motor 
No. 1, which will build up a high counter E.M F. in No. 1 
armature. It follows that with a high counter E.M F. the 
number of amperes flowing through No. 1 armature would be 
proportionately low; on the other hand, the magnetic field of 
motor No, à will be comparatively weak, and hence there 


will be a lower counter E.M.F. and a correspondingly 
higher number of amperes flewing through the No. 3 
armature. This condition will, of course, be aggravated as 
speed is increased. The result is that armature No. 1 has 
approximately 50 amperes, while No. 3 has 150 amperes, and 
field No. 1 has 155 amperes, while that of mtoor No. 3 has 
only 67 amperes. Taking the conditions under which each 
motor is running separately, motor No. 1 has 50 amperes 


FIG. 1.—Oonnections for the Four-Motor Equipment, with Two-Metor 
Controller—in Series, " 


passing through its armature and 155 through ite field— 
an abnormal condition, but not likely to produce any 
ill-effects. Motor No. 2 has 150 amperes passing through 
its armature and only 67 through ite field, & condition 
which is radically wrong and directly in opposition to all 
theories of motor design or operation. The trouble 
occurs here, and the author explains the action of the 
machinery at some length. Railway motors are designed 


Fic. 2, Connections for Four-Motor Equipment, with Two-Motor 
Controller—in Multiple. 
with the intention of keeping the neutral point at a 
fixed location, as it ie impossible to trim the brushes 
for the load. This works out very well when the 
armature and field currents are identical, as when strong 
currents occur in the armature there is a proportionately 
stronger field to overcome the increased reactance of the 
armature, thereby holding the neutral point fairly constant ; 
but with 150 amperes in the armature and 67-in the field 
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FIG. 5. — Regular Eino a roller in 8 . with the 

there is а very strong current in the armature, reacting 
and setting up cross-magnetisation, which tends to shift 
and distort the field, with consequent change of the neutral 
point. The brushes being in a fixed position, and, there- 
fore, not following the neutral points, cause pronounced 
sparking, as they are unable to properly commutate the 
heavy currents which are passed through them. The 
sparking tends to carbonise the brush-holder and armature, 


Fra. cn ler the 5 aie with the 
and greatly overheats the commutator, so that the leads 
become unsoldered. Another effect is that the excessive 
current passing through this armature greatly heats the 
windings, which destroys the insulation and causes short- 
circuits and grounds. From Figs. 5 and 4 it will be seen 
that such conditions are impossible with a four-motor 
controller, as the current in the armature and the field 
is the same, thus holding the neutral point practically 
constant, | 


i 
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THE FARADAY SOCIETY. 


—— E 


At the meeting of the Faraday Society on Wednesday 
two pspers were down for discussion, of. which the follow- 
ing notes give a general idea. | 

The Potential of the Hydrogen-Oxygen Cell. 

BY FRANCIS JOSEPH BRISLEE, M.SC. 


The potential of the galvanic cell— 


Platinised platinum * acid { Platinised platinum 
Charged with hydrogen / 1 Charged with oxygen 


has been measured by various experimenters and found to 
lie between 1:076 and 114 volt. АЙ 
In these investigations two lines of work were followed: 
(1) the electrodes were polarised by electrolysis, the elec- 
trolysis extending over two or three days; and (2) the 
electrodes were freed from gases as completely as possible, 
and then the respective passed through the liquid 
and the potential measured from time to time until con- 
stant. By these means two potential limits were obtained, 
the first starting from a high potential and gradually sink- 
ing, and the second rising to a constant value. When the 
potentials were constant to about one to two millivolts, the 
effect of the addition of the various substances was tried. 
A series of measurements of the hydrogen-oxygen 
"her. employing the gases obtained by methods fully 
etailed in the paper gave the following result: 


Bouroe of the o Potential of Pt.. | X gr so, /P* 
and idem ^ ^ mli 0 о, 


T=18deg. C. 
Electrolytic овора ес 90000 0000040000990900090(00900909 0999€ eam 1:0820 volte. | 
Aluminium and NaOH, and permanganate ...... 108630 „ 
Zinc and hydrochloric acid, Brin's oxygen ..... 1°0818 „ 


Complete details of the apparatus used and. the ‘experi- 
ments carried out are given in the paper, while the author 
draws the following conclusions. In the foregoing research 
the influence of the addition of varying quantities of 
hydrogen peroxide, persulphate, and ozone upon the 
oxygen potential have been investigated. The results can 
be briefly stated as follows: (1) the addition of hydrogen 
peroxide reduces the oxygen potential ; (2) persulpbates or 
ozone increase the oxygen potential and diminish the rate 
of discharge of oxygen by an electrode supersaturated with 
oxygen by electrolysis; (3) by employing electrodes of 
5 thin platinum deposited upon glass and 
platinised, the same potential was obtained independently 
of the method of charging the electrodes with oxygen; 
(4) the results obtained with the thin platinised platinum 
electrodes show a good agreement with the potential 
calculated from the Helmholtz formula. 


Recent Investigations Bearing on the Theory of 
Electrolytic Dissociation. 


BY LOUIS KAHLENBERG, PH.D., PROFESSOR OF PHYSICAL 
CHEMISTRY IN THE UNIVERSITY OF WISCONSIN. 


In creating the theory of electrolytic dissociation, the 
henomena of actual electrolysis have played a minor part. 
e changes of concentration of the electrolyte around the 
electrodes, the elevation of the temperature observed during 
the passage of the current, and the fact that when polarisa- 
tion is prevented, electrolytes obey Ohm’s law, were all 
explained many years before the existence of the theory of 
electrolytic dissociation. Indeed, the hypothesis of Clausius, 
which displaced the old Grotthus theory and brought con- 
ceptions of : electrolysis into harmony with thermodynamic 
requirements, is by many -chemists--and physicists still 
regarded as the best mechanical explanation of the electro- 
lytic process, when all facts are fully considered. 

Briefly stated, the theory of electrolytic dissociation 
is based upon the observation that for a goodly 
number of aqueous conducting solutions the so-called 
molecular conoactivity increases with the dilution; that 
Osmotic pressure, lowering of the freezing point, eleva- 
tion of the boiling point, or lowering of the vapour 
tension of such solutions is abnormally great—i.e., that it 
is greater than for non-conducting solutions, the behaviour 
of which, it is asserted, conforma t9 the requirements of 


the gas equation; and that the so-called degree of electro- 
lytic dissociation may be calculated from the electrical oon- 

uctivity of the solution, or from its osmotic pressure, its 
boiling point, freezing point, or vapour tension. Indeed, 
the dissociation hypothesis is vitally connected with van't 
Hoffs theory of solution. The latter claims that dilute 
solutions behave according to the equation P V =i RT, in 
which the factor is unity for non-electrolytes. The analogy 
between а gas and a solution has been recognised so long 
that it would be difficult to state when the idea originated ; 
but van't Hoff, by using Pfeffer’s direct measurements of 
osmotic pressure, sought to show that dilute solutions obey 
the gas laws. In this he was successful, in that he had 
to introduce the factor i above mentioned, which varies 
for different solutes in the same solvent, and even for 
different concentrations of the same solute in a given 
solvent. An examination of the original tables pub- 
lished by Arrhenius shows that the factor i is by 
no means always unity for aqueous non-electrolytic 
solutions, nor does it always vary more from unity 
in the case of solutions of very considerable conductivity 
than in the case of non-electrolytes, but for a goodly 
number of excellent electrolytes i is materially greater than 
unity. The latter fact was utilised by Arrhenius in his 
endeavour to show that the factor i exceeds unity for 
electrolytic conductors, and increases with the dilution, as 
does the so-called molecular conductivity. And thus upon 


.the assumption that free ions, part-molecules charged with 


electricity, exist in an electrolyte, and act like so many 
molecules, the general statement which van’t Hoff had 
made for solutions was upheld—namely, that dilute 
solutions having the same temperature and the same 
osmotic pressure contain the same number of dissolved 
molecules. 

The author contended that the facts presented by 


‚ Arrhenius in his original article are not sufficient to serve: 


as a basis for the assumption of electrolytic dissociation in 
solutions ; and that while isolated facts may here and there 
be interpreted by means of the dissociation. theory, the bulk 
of experimental evidence gathered since 1887 apeaks strongly 
against the theory. | О a 5 

It is a well-known fact that the dissociation theory cannot 
be harmonised with the law of mass action, and that this 
constitutes a strong argument against the hypothesis. For 
solutions of weak organic acids in water, to be sure, Ostwald 
succeeded in computing a series of constante by means of 
the formula expressing his well-known dilution law, growing 
out of an attempt to apply the law of mass action to electro- 
lytic dissociation. But an examination of the constants 
obtained for these weak acids reveals the fact that the 
agreement is, after all, only rough; furthermore, the attempt 
to apply the dilution formula to electrolytes par excellence 
has utterly failed, and yet the advocates of the dissociation 
theory continue to calculate the so-called solubility product 
which frequently involves the application of the law of mass 
action to strong electrolytes. Attempts made by Lincoln 
to apply the dilation formula to electrolytes in non-aqueous 
solutions of about the same order of-conduotivity as that of 
some of the solutions of weak organic acids in water have 
also proved futile. How can the formula possibly hold in 
cases where the molecular conductivity remains practically 
constant, or decreases as the dilütion inoreases? Rudolphi 
and also van't Hoff have sought to amend the formula by 
changing the exponents so that constants would result from 
the. observed быш in special cases. While thus better 
“ constants were obtained in these instances, the altered 
formula proved entirely пали in other cases ; and 
then, too, it must be added that the alterations made 
the formule simply empirical in character, without any 
theoretical basis. . | 

The difficulties met in applying the Nernst formula for 
calculating the E M F's of galvanic cella have been discussed 
in special papers, to which the reader is:referred. It may 
be remarked here, however, that in the work on EM Еа 
especially, many of the solutions used by advocates of the 
dissociation theory were far from dilute; and at best the 
agreement between calculated and observed values leaves 
much to be desired. Many colloidal: solutions coagulate 
when treated with solutions that-conduct electrolytically. 


| Attempts have been made to ascribe this coagulative power 


ma g — — 
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to the free ions which the electrolyte is supposed to con- 


tain. It is true, however, that the power to late 
colloidal solutions is by no means confined to electrolytic 
solutions; and hence anyone claiming, for example, that 
sodium chloride solution coagulates colloids because it is 
an electrolyte must assume the burden of proving his 


Popo on 

he theory of electrolytic dissociation is unable to furnish 
а satisfactory explanation of the phenomena in aqueous 
solutions, but it is in the realm of non-aqueous solutions 
that the hypothesis proves especially impotent. When the 
theory was promulgated, but few non-aqueous solutions 
had been examined as to their power to conduct the current, 
and those few solutions in hish ether, alcohol chloroform, 
and hydrocarbons, for instance, were the solvents employed, 
were found to be poor conductors. So the idea that only 
aqueous solutions conduct electricity to any considerable 
extent gained ground and held ‘sway for а number of 
years with remarkable tenacity, the view being 
strengthened by the fact that in the solvents just men- 
tioned molecular weights as determined by boiling-point, 


or, where ible, by freezing-point methods, were not 
t Abnormally ” Jow, as in the case of solutions of many 


ordinary salts in water. But now we know of non-aqueous | 


solutions which are as good and even better conductors of 
electricity than aqueous solutions; and these solutions, 
when tested by the methods of determining molecular 
volgue just mentioned, yield results that are generally 
higher than those computed from the formule of the 
solutes ; only exceptio 


course of my work on non-aqueous solutions I have pointed 


out numerous examples of this, and recently the splendid | 
researches of Walden have established many more. His | 
work ‘on solutions in liquid sulphur dioxide. especially 


shows that in this solvent ''abormally" high molecular 
weights are erally- found in the case of solutions of 
excellent conducting power. The field of non-aqueous 
solutions is a very large one, and it is here that the theory 
of electrolytic dissociation can really be tested. It 
is here that the fact that the theory ia untenable 
becomes particularly apparent. Whetham’s statement that 
work with non-aqueous solutions is rendered difficult by 
the fact that with some solvents like alcohol freezing-point 
work is impossible, is hardly valid, for such solutions may 
be readily examined by vapour tension or boiling-point 
methods. It is true that in operating with many non- 
aqueous solutions, like liquid ammonia, liquid sulphur 
dioxide, liquid hydrocyanic acid, special difficulties and 
dangers present themselves; but these are generally quite 
surmountable, and, indeed, often it is fally as easy to 
investigate a non-aqueous solution as one in which water 
is the solvent. It simply has not yet become generally 
fashionable to investigate non-aqueous electrolytic solutions. 
When this work is taken in hand by more investigators, 
the fact that the dissociation theory is useless and mislead- 
ing will gain ground more rapidly. 


INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Nov. 22, Sir Guilford L. 
Molesworth, К C. I E., president, in the chair, the paper 
read waa “Distribution of Electrical Energy," by John 
Е. C. Snell, МІС.Е. The following is an abstract of this 
communication : . 


The paper deals first with thé attitüde of the Legislature 


towards the electrical industry, and recites some of the 
points of the 1882 Electric Lighting Act, which retarded 
the progress of electrical development. It then deals with 
the improved clauses under the 1888 Electric Lighting 
Act. Reference is made to the removal of restrictions 
upon undertakers which would be effected by the Elec- 
tricity Supply Bill, promoted by the Board of Trade in the 
last session of Parliament, and a hope is expressed that 
this will soon become law. Mention is also made of 
the falling in of the leases of borough tramways, and 
the effect of electrical traction upon the output and load 
factor of the generating stations. The author then describes 
the various systems by which electricity is at present dig- 


for high-tension supply by underground cables, and 


6, 600 volts is approximately the economical 
effect of the cost of insulation of extra high-tension cables 
is also discussed. The paper next deals with the cost of 


the past 10 years and he predicts 
are likely to be charged to various classes of consumer. 
Turning to transmission lines, a description is given of the 
‘practice adopted in extra high-tension underground cables, 
and the risks which. have to be guarded 
‘mechanical and electrical construction of overhead lines for 


тї 


tributed, including direct-current two and three wire dis- 
tribution; direct-current high - tension generation and 
low-tension distribution; single-phase, two and three 
phase currents, high-tension generation and low-tension 
distribution; three-phase high-tension and low-tension 
direct-current distribution. 

After dealing with the limits of pressure as defined by the 
Board of Trade, and the results of the work of the Engineer- 
ing Standards Committee in settling upon standard periodic! 
ties, the systems of supply are more thoroughly oriticised, 
and ¢he single-phase system is set aside as being inapplicable 
for general supply, as is also the direct-current high-tension 
system. The author is of opinion that the distributing 
systems which are likely to be adopted in the future are: 
(1) direct-current, two or three wire, for small districts ; 
(2) single-phase high-tension for railways; (5) two-pbase 
high-tension generation and low-tension distribution (for 
existing single-phase systems of ка supply); (4) three- 
phase high-tension generation and direct-current low-tension 


distribution (for existing direct-current systems in large 
‘districts, and for railways of short length); (5) three-phase: 
 high-tension generation and low-tension three-phase or віх. 

distriota) 


phase distribution (for entirely new and large 
Diagrams accompanying the paper demonstrate the 


economical radii.of supply by direct current at 500 volts. 


for different loads transmitted and by the high-tension 
sub-station method, the result being that above the 


undermentioned distances the high-tension method is more 
economica) —viz. : 
y is the reverse the case. In the | | 


Kilowatts. Economical radius 
250 ires sse лнн а арны к аен» = 16 mi 
5). ⁵ĩðᷣ 8 . 195 „ 

1,000. ааа ie 06 „ | 
With regard to the effect of storage at sub-stations, the 


author believes that storage will be more largely resorted to 
in the future; and figures are given in support of this view. 
He then proceeds to discuss the economical limit of pressure 

ves 
curves to show that for general purposes in Great Britain 
ure. The 


overhead transmission of high-tension currents, and reasons. 


for fixing upon a pressure of 20,000 volts in this country 


are given. As to the cost of supply, the ideal figure 


given by Colonel Crompton in 1894 is stated to have 


been surpassed. А new ideal figure is given by 
tho author, based upon farther experience gained in 
the costs which 


- against. The 


extra high pressures is also dealt with. E 
The paper then enumerates various classes of sub-station, 
covering statio transformers for three phase low-tension 
distribution ; statio transformers with rotary conyerters for 
direct-current distribution; and ‘synchronous..or induction 
motor-generators for direct-current distribution at the 
higher periodicity.. Descriptions follow of the various sub- 
stations erected by the author, with curves of their outputs 
and ioulars of their efficiencies. The various methods 
of distributing energy at low pressure are classed as 
follows: I.—Conduit or draw-in system: (1) bare eopper- 
strip systems, strained and unstrained ; (2) cables insulated 
by indiarubber, vulcanised bitumen, or other dielectrics 
drawn into stoneware casings, Callender-Webber. bitumen 
casings, fibrous conduits, cement casings, and oast- 
iron or wrought-iron pipes. II.— Buried ог solid system : 
(1) vulcanised bitumen, dialite or other insulated 
single cables, laid in iron, stoneware, or wooden 
troughing, and surrounded by molten bitumen or pitch ; 
(2) concentric cables, paper insulated, and lead covered, . 
laid in the same manner; (3) single-phase or concentric 
cables, each protected by its own sheathing of steel tapes or 
wires, laid direct in the ground. The relative merits of 
these systems are fully discussed, and a curve. ia given 
showing the respective capital coste of the system. 
The author then deals with the systems of distribution 
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adopted in tramway construction, and their relative advan- 
tages and disadvantages. The question of fusing the 
general network and the fixing of section boxes is gone 
into fully; the author deciding against fuses, except in 
concentric ‘networks, and strongly advocating the use of 
section boxes for sub-dividing the network. 

The paper concludes with some particulars of the supply 
of electrical energy to short and long distance railways. 
The author believes that a modification of the present 


third-rail system wil] remain with short-distance railways, | 


and that improved methods in the application and control 
of single-phase currents will be adopted for long-distance 
railways. 


BALLYDONERAILE. 
(Sung at the Manchester Section Smoker, Nov. 18, 1904.) 


Ho! all you licthrio ingineers, come listen to my tale 

Of how they make th’ licthric light in Ballydoneraile, 

The Works is next the Morturee, the boilers they are fed 
FF and sometimes they miss the 
The plant was made by local men to benefit the plaee— 
To buy from Saxon foreigners they felt was а dishgrace, 
So the engines was by Mulligan, N.B G.-type machines : 
He also built the dynamos, likewise the works latrines. 


'The cables was by Rafferty, who had ambitious hopes ; 
He made them from a recipe that acted well wid ropes. 
A constant insulation is the mainsman's joy, for such 
Is point 00001 ohm, which never varies much. 


The switchboard insulation being deal is not so high, 

So they put a stove beneath it for to keep the beggar dry. 
To help resuscitation from one-hundred-voltage shocks 

A keg of Dunville’s compound is in every jointer’s box. 


The engineer is honest and he deals contractors fair ; 

They do not need to get their dues by presents or by 
prayer, 

For a beautiful example in persuasion has been read 

To all the late chief engineers—wid dynamite and lead. 


By dint of such good management, the station pays ite way; 
But when the Income’s leas than Costs the stoker gets half 


рау, 
The LR reader sacked—and this is never known to fail— 
And thus they run the ‘licthric Works at Ballydoneraile. 


В. C. H. J. 


TRADE NOTICES AND NOVELTIES. 


Portable Drilling Machine. 
The accompanying illustration shows a useful type of hand 
drilling machine supplied by the Electrical Company, Limited, 
121-125, Charing Cross-road, London, W.C. machine is 


Haud-Drilling Machine, 


fitted with double-reduction gear, and combines strength of 
construction with lightness, the latter advantage being obtained 
by the use of aluminium for the non-magne'io parts of the 
driving motor. The double-reduction gear enables the speed of 
the drill to be varied, but the machine can be supplied wiih 
single-reduction gear if desired —4leo for working either on 
continuous-current, alternating-current, or three-phase circuits. 
Ourrent is switch: а on the motor by means «f а press button 
attached to the machine itself, whereby economy is effected in 
the total consumption of energy. 


The Harman Electric Holst. 


Mesars. R. Harman and Oo., 10, Westmoreland - bulldinga, 
Aldersgate- street, E. O., have, we understand, placed on the 


market an eleotrio hoist’ designed to meet the requirements 
for a small lifting gear, more especially in connection with 
the building trade. Small dimensions and light weight are 
among the advantages claimed, a hoist to lift Scwt. 80ft. per 
minute weighing only Tot. It ів fitted with a liquid controlfer 
and a magnetic brake. The gearing is of the worm type, pro- 
vided with a mild-steel worm and gunmetal wormwheel, and 
ball-thrust peasy the whole enclosed in a dustproof case, and 
running in an oil bath. 


Some G.E.C. Novelties. 


Several novelties are described in the Progress Sheet" issued 
by the General Electric Company. Limited, for last month, The 
first of these із the Robertson Witelite lamp, shown in Fig. 1 


— i e гаф clie. eee 
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FIG, I. -The! Robertson Witelite Lamp. 


herewith, This lamp marks a departure from the usual design 
of incandescent lamps, and is recommended for use in place of 
ordinary bigh candle-power lamps. It has a large spherical 
bulb (without the usual pip), which is frosted or obscured 
excepting the uppermost part. A small opal shade is provided, 
so shaped as to give the maximum of light without any sharp 
shadows. Itis further claimed that this combination yi-lds a 
very agreeable light of a soft white nature, and that although 
the increase of candle-power is very marked the consumption 
of current is no greater than that of an ordinary 16-c.p. lamp, 
while no преса holder is required. From the desorip- 
tion given it does not appear that any novelty is claimed 
in regard to the design or composition of the filament 
of this lamp, and we therefore assume that the large 
increase of candle-power obtained refers to the percentage 
of the total light emitted which is usefully employed. 


TIME SWITCH 
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Fie, 2,.—G.B C. Automatic Time Switch. 


Fig. 2 represents an automatic time switch consisting of a good 
quality one-day clock combined with a single-pole switch. The 
clock has a third hand which can be set to any time at which it 
is desired to open the switch, the clo: k face being provided with 
quarter-hoor divisions. The mechanism for actuating the switch 
is s. mewhat similar to the ordinary alarm movement on a cleck. 
Ic has u separate spring of its оти, which is w. und up auto- 
matically during the operation of switching the lights on. This 
i» done by half a turn of the clock key in the right-hand hole. 
When the hands of the clook reach the time set for switching 
off, а cam releases the alarm movement, and this, running down, 
operatee a series of links releasing the switch, at the same time 
moving an index pointer on the face of the clock from the word 
* on " to the word off.“ The switch release is also fitted with 


THE ELECTRICAL ENGINEER, NOVEMBER 25, 1904. 778 


a weighted escapement, which causes a distinct sound when 
vibrating to and fro. The arrangement of links for operating 
the switch is very ingenious, it being impossible to push the 
switch into the **on" position by means of the index, so that 
if the key be taken away no unauthorised person can close the 
switch. The switch is inte ded for currents of from five to ten 
amperes at voltages up to 220. Among the other articles dealt 
with in the publication uuder notice are some useful forms of 
outside shop window reflectors. 


А Milliampere Meter for Radiographers. 


We illus rate herewi:h a meter which has been introduced by 
Mr. Leslie Miller, 95, Hatton-garden, London, E C., to enable 
radi graphers to know the quantity and penetrating power of 
the rays given off by an X-ray tube at any moment. By means 
of thia instrument the intermittent current passing through the 
tube itself can be measured, like the interrupted current, through 
the primary winding of the induction coil In reality, the 
needle of the instrument indicates in milliamperes & mean of 
the rapidly dying away impulses it receives. This enables the 
рт to see clearly when he has reproduced certain favour- 
able conditions, instead of judging the condition of a tube by 
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Milllampere Meter for X-Ray Work. 


the green fluoresoenoe or the effeot on а screen. The instrument 
consists of a delicately-pivoted soft-iron needle with a long 
aluminium pointer attached to it, which works inside a coil of 
fine wire. The controlling force is a permanent magnet fixed 
under the coil. Incase the coil is working under bad condi- 
tions, so that a reverse current due to the make of the circuit 
passes through the tube, the amount is added to the proper 
current. When the оой] is worked from voltages up to, say, 
30 volts, there is no appreciable current at the make. The 
ins'rument reads correctly when used as an ordinary milli- 
ampere meter for continuous current, and may also be employed 
to see if an accumulator gives its proper voltage. 


PARLIAMENTARY POWERS. 


The following applications for electric lighting provisional 
orders, tramway Bills, and other parliamentary powers are 
now being advertised in the London Gazette and elsewhere. 


TRAMWAY AND LICHT BariLWAY Powers, 

Aberdare District Council; London Southern Tramways Company ; 
West Camberland Electric Tramways Oompany (extension of time); 
Newark Tramways Oompany; Mansfield Light Railways Oompany 
(extensions); Ackworth and Immingham Lght Riilway Company; 
Armley and Bramley Tram ways (Leeds Corporation) ; Bradford Corpora- 
tion (extensions to Wike, eto.) ; Gorton Urban District Council ; London 
United Tramways Oompany (extension of time); Whitechapel and 
Bow Railway (electrical powers); Bury Corporation (extensions and 
reconstructions) ; Halifax Oorporation (extension powers) ; Blackpool, 
St. Annes, and Lytham Tramway Company (for compuleory 
running powers over Blackpool О poration lines); Nottinghsm 
Corporation (extension of powers); Wellingborough avd Dustrict 
Tramroads and Eiectricity Supply Company; Kirmingham Corporation 
(extension of powers to King’s N.»ton aud Yardley, ес); Oroydon 
Oorporation (extension of powers) ; London County C uucii (tramway 
extensions); Liverpool Corporation (+xtentious); Great Northern. 
Piccadilly, and Brompton Railway (extensions to Waterloo and con- 
firmation of agreements); Oharing Oross, Euston, and Hsmpste.d 
Railway (extension of powers); E igrara aod Hampetead Railway 
oe of time aud confirmation of agreements) ; Baker-street and 

aterloo Railway (extension of time and confirmation of agreements ; 
Laton Oorporation ; South Lancashire Tramway Company (extension 
of time and rearrangement of capital) ; \ os Согрогайоп (extensions 
to Upholland or Orrell and Aspull, etc.) ; Newark and District Light 


Railways Company; Accrington Corporation (reconstruction and elec- 
trification of peu. tramways and construction of new tramways) ; 
King’s Norton and Northfield Urban District Oouncil, 


TRAMWAY POWERS. 
Basingstoke and Alton Light Rulway Compeny (speed amendment); 
S ласера and. Colchester Licht Railway Compauy ; Rhondda Urban 
District Council (extension of time tor tramway purvhas-) ; Stratford- 
upon- A von (powers to transfer order and other amendments). 


ELTCIRIO LIGHTING ORDERS AND OTHER SUPPLY PUWEBS. 


Bu: y Rural D stict Ооорси ; Urban Disirict Oouncil of Gulvorne ; 
Houghton-le-Sprivg (transfer ot powers); Croydon Corporation (supply 
in bulk to outside authorities); Hipperholme Urban District Council ; 
Whitby U: ban Dietrict Council (supply of electric fittings) ; Southall- 
Norwood (electric lighting), by the Metropolitan Electric Supply Com- 
pany; Brentford (electric hghting), by the Metropolitan Electric 
Supply Company; Haydock Urban District Council; Tewkesbury 
Corporation; Barton-upon.Irwell, by the Lancashire Electric Power 
Company; Oolne Corporation; Metropolitan Electric Supply Company 
(powers to supply in bulk, eto.) ; Hythe Corporation (powers to lay mains 
outside borough); Little Hulton Urban District Oouucil; Woking Elec- 
trio Supply Company (extensions to Byffeet, Pyrford, Ohobham, and 
Bisley: Rushden, Higham Ferrers, Irthlingborough, and Thrapston 
(eleotrio lighting), by E. P. Harvey; Acton (buik supply), by the 
Metropolitan Elevtric Supply Company; Tottington (electric lighting), 
by the Lancashire Electric Power Uompany ; Oarmartheoshire Electric 
Power Company (transfer of rights to South Wales E estrical Power 
Distribution Company); Ealing Oorporation (варр:у to acjoioing 
districts, etc.) ; Charing Orose and Strand Electricity Supply Oorpora- 
tion (for powers to give bulk supply to certain surrounding districts) ; 
Bolton Corporation (further powers); Farnham and District Elevtric 
Sapply Compeny ; Shepton Mallet, by the local gas company ; B. istol 
Corporation (further powers); Eastbourne Oorporation (Willingdon 
extension); Weybridge and Walton-on-Thames Electric Supply 
(Urban District Supply Oompany) ; Olewer and Old Windsor (electric 
hghting) by the Windsor Electrical Installation Company; Andover 
(electric lighting) by the reconstructed Andover Gas Company. 


FORTHCOMING EVENTS. 


Fripay, Nov. 25. 

North-East Coast Institution of Eagineers and Shipbuilders. — 
At 7.50 p. m., А Oomparison of Vertical aud Horizontal Tubes 
in Water-Tube Boilers, by Mr. W. R. Cummins, 

Physical Society. —At 5 p.m., ‘Tte Measurement of Small Differ- 
ences of Phase," by Dr. W. E. Sámpner; ''The Curvature 
Method of Teaching Geometrical Optics," by Dr. O. V. Drysdale ; 
„A Rapid Method ot Approximate Harmonic Analysis,” by Prof. 
S. P. Thompeon ; exhibition of specimens of Yrs showing the 
phenomenon of luminous rings, by Prof. 8. P. Thompeon ; and 
exhibition of apparatus by Prof. Dalby, Mr. Darling, Dr. Drys- 
dale, and Prof. Thompson. 

Civil and Mechanical Engineers’ Sooiety.—At 5 p. m., visit to 
Victoria Station in connection with the enlargement works. 

SATURDAY, Nov. 26. 

Glasgow Technical Cohlege.—At 7.30 p. m., The Electrical Drive 
of Large Reveraing Ea,iaes Working Iatermittently,” by Mr. M. 

rgi. 


Institution of Electrical Engineers (Studonts' Section).— Visit 


to Great Northern, Рі cadiliy and Brompton Railway (tunnelling), 
Monpay, Nov. 28. 

Hull Corporation Telephones. —A: 2 50 p. m., opening of exchange. 
TuxspAY. Nov. 29. 

Institution of Civil Enagineers.—At 8 p. m., farther discussion 
on Mr. J. F О Sueli's р»рчг, *' Dis mbation of Electrica] Euergy." 

Institution of Electrical Eagineers (Manchester Section).— At 
7.50 p. m., Vompensated Alcernating Ourreut Genera tors, by 
Mr. M. Walker. 

WEDNESDAY, Nov. 30. 

Institution of Electrical Eogineers (Students Section) —At 
7 30 p.m., ''Motor-Üontroliiag Switchgesr,” by Mr. L. J. 
Puaphry. 

Society of Arts.—At 8 p.m., ‘The British Oanals Problem,” by 
Mr. A. Lee, J.P. | 

THURS DAT, Dec. 1. 

Institution of Electrical Eagineers.—At 7. 30 p. m., annual 
dinner at the Hotel O oil. 

Tramways and Light Railways Association.—At 8 p. m., 
* Ruuring Powers,” by Mr. Stephen Sellon. 

Rugby Enginecring Sootety.—At 8 p m., Some Notes on High- 
Speed Electiis Railway Work,” by Mr. F. W. Oarter. 

FRIDAY. Dec. 2. 

Junior Institution of Engineors. —At 8 p.m., ''Some Points of 
I nerost in the Construction of To: pedo-Boats,” by Mr. H. E. 
Ya row. | 

Institution of Civil Eogiveors (Students Section) — At 8 p. m., 
" Midlspa. Ratiway, West R ding Lives: Tue Ољвиц:иоп of 
Contract No. 1," oy Mr. R Г McOalium, 

SATURDAY, Юко, д. 

Institution of Janier Engineers.—Visit to the London Coliseum 
to inspect its features of engineering interest. 

Institution of Electrical Engineers (Manchester Students’ 

Seetion).— Visit to the Corporation sub- stations. 
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- EXAMINATIONS. 


In our last issue we referred to a scheme which had for 
its object the consolidation of examinations. The scheme 
proposed is of limited extent, but the suggestion is во 
enormously important that we should like to see it adopted 
almost universally. Broadly speaking, examinations are 
of two kinds—one for selective purposes, the other as а 
kind of guarantee that the individual who passes has 
received a more or less liberal education. So far as 
examinations generally are concerned, they travel over 
much the same ground; hence one common examination 


.| upon the subjects which form the foundation of all educa- 


tion ought to satisfy every requirement. Specialisation may 
require individual examination, as does selection, but in no 
case is examination conclusive. At the best it is а fairly 
good method of getting rid of responsibility. No one 
imagines that the man who comes out at the top in the 
examination will most certainly come out on tóp in the 
struggle of life. He possesses the tools, but may not be 
able to use them to the best advantage, while another with 
poorer tools may have capacity for better usage. The 
characteristics required for success in life are not always 
the same as those required for success in examinations 
But to hark back. All education is up to a certain point 
similar in character; it is only when specialisation 
comes in that differences commence. Take as one 
example various societies and various professions 
that admit by examination. Most of these indicate 
that having passed this, that, or the other examina- 
tion will be held to satisfy the requirements on general 
and elementary subjects. These various accepted examina- 
tions have grown up in the attempt of far-seeing, energetic 
men trying to further the desire of education by the multi- 
tude. Incentives are given and prizes offered to pass 
examinations. Education has not always been sought for 
its own sake, but often for the sake of the prizes offered. 
We do not object to that; we honour and applaud those 
who endeavour to increase the knowledge of the people. 
It, however, seems pretty clear that at the beginning 
of the twentieth century a time has come when these 
numberless elementary exsminations serve no very 
good purpose, and that variety might give place to 
uniformity. A real examination requires an examiner as 
much as an examinee. It is an intolerable nuisance to 
come across a lot of amateur examiners, whose sole idea of 
their work is to propose catch questions—in fact, not to 
find out what the student knows, but, on the contrary, to 
stump him. In our mind, one of the worst and most dis- 
graceful forms of newspaper writing is that which deals 
with the funniosities of examination papers. The funny 
answers more frequently point to the crass stupidity 
of the examiner than to the lack of knowledge 
of the person examined. We wonder that some- 
one with leisure has not long since analysed the 
value of the questions set, in reply to some of the lucubra- 
tions which every now and again appear in print relating 
to the answers. Not only could the examinations for 
general elementary knowledge be with advantage con- 
solidated, but also many of the technical examinations. 
Of course, the one great difficulty in reform is that so 
many societies derive a large part of their income 
from examination fees, and while this is the case 
any movement towards improvement will be trouble - 
some. We really see no valid reason why examina- 
tions should not throughout the length and breadth 
of the land be divided into three: first, for elementary 
subjects: secondly, for advanced subjects; thirdly, for 
specialised subjects. Every boy and girl should be put 
through the mill for the first, all preparing for business and 
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professional careers prepared for the second, while the 
specialists are easily provided for. It is a big subject, and 
worthy of the moat careful consideration. 


CORRESPONDENCE. 


“Опе man’s word is no man’s word, 
Justice needs that both be heard.” 


COST OF PRODUCTION AND MR. SIEMENS'S 
PRESIDENTIAL ADDRESS, 


SiR,—Mr. Byng's letter of the 16th inst. is interesting. 
If it were less academic апа more precise, it might even be 
valuable. Confining one's attention solely to the electrical 
industries, can Mr. Bong give the volume of the respective 
internal electrical markets of Great Britain, Germany, and 
the United States? How many millions’ worth of eleo- 
trical machinery imported from abroad has found its way 
into our central stations, and how does this amount com- 
pare with the value which our own manufacturers have 
supplied? By what margin have these orders been lost ? 
If Mr. Byng will leave generalities and obtain the compila- 
tion of such figures as those I have indicated, he will render 
& great service to the general community, but possibly 
a dis-service to the cause he has so strongly at heart.— 
Yours, eto., TURRIS, 


THE RICHMOND (SURREY) GUARDIANS AND 
GERMAN TELEPHONES. 


Sır, —То some of your readers the pseudonym “ English- 
man ” appended to the letter published in your last issue 
must convey the idea of a necessarily disinterested opinion 
emanating from an unexpected quarter in favour of German 
telephones in preference to those of English manufacture. 
To those of us, however, to whom this individual voice 
sounds familiar, and who are accustomed to hear this plea 
made by the Euglish agents of the German manufacturers, 
aa if it were some palliation which should have weight with 
us, the signature does not convey the same idea. Although 
seeking your courtesy and influence on a matter of ic 
interest, we are aware that your correspondence columns 


have advantages which, although of much value in them- 


selves, are not possessed by those devoted to advertisement, 
& very important one being that they are inexpensive. 


re your correspondent is not slow to appreciate this 
t. 


My excuse for askin 


repeated references to ‘Disappointed Contractor,” with 
capitals and inverted commas included in the gratuitous 
nom de plume, that he is 5 the comments of an 
imaginary correspondent who has adopted it for himself. 

hilst preferring to choose my own, I am undoubtedly 
the only individual to whom һе can be alluding, and, 
therefore, hasten to accept the implied challenge and to 
put him right upon certain faote which are evidently 
beyond his knowledge. 

On more than one occasion, both before and after the 
acceptance of the tender in question, I visited the architect, 
and asked him why he had specified German telephones 
instead of English, as the ratepayers would undoubtedly 
have expected him to do. He distinctly told me his reason 
was that he wished to have them all en suite (I am quoting 
his words), and as those that are now at the workhouse are 
of German manufacture, hence the necessity. From the 
outset I contested the technical necessity. Ав а result, I 
was told that I might quote for the Eaglish goods in addi- 
tion to those specified, and he promised that I should not 
be put out of court" thereby, providing that I kept my 
tenders separate. 

It was not until after the matter was settled by the 
Guardians that I had an opportunity of pointing out to the 
architect personally that his en suite ideas were impossible, 
meee that some of the telephones were British, although 
an inferior grade of the same manufacture as those which 
I specified. All this, however, was made quite clear in my 
specification. His reply was that he nothing to do 
with the acceptance or rejection of the tenders, that he was 
not present at the meeting of the Guardians at which this was 


your valued space for this letter 
must be that Eaglishman apparently thinks by his 


done, and that he had never even seen my specification and 


tenders. In answer to this, I contended that the Guardians, 
whom we could not expect to have technical knowledge, 
had evidently relied upon him, and that by his specification 
he had practically excluded the British manufacturers. If 
now, Sir, as your correspondent suggests, he had by a com- 
parison between the German telephones at the workhouse 
and the cheap form of British instruments there come to a 
conclusion adverse to the British, surely thie was the time 
to bave said so, if only to refute my contention. 

From first to last, however, this was not even hinted at, 
and much, no doubt, as Englishman " would hke to hear 
our architect pronounce in favour of German telephones, I 
muat, in justice to a public servant, say that it would be 
contrary to all my impressions if he were the class of man 
to adopt these suggestions at the eleventh hour, ‘however 
alluring a means of meeting a difficulty, when there was 
ample opportunity and good cause to have done so before 
had it been his conviction. 

In regard to the 10 per cent. difference in price between 
the English and German telephones, I fear that English- 
шап” is also speaking without his book.” If he had had 
the opportunity of seeing my specification, he would have 
found that I guaranteed the prime cost to be “in the 
aggregate practically the same as the German telephones 
specified by the architect.” What more obvious, then, 
than that a sacrifice had been made to emphasise the appeal 
to patriotism. That such should have been necessary, even 
had it been accepted, is to our shame. 

In regard to the problem why a body constituted for the 
express purpose of relieving distress should have formed 
such a misconception of its duties to us who have appointed 
them, to the community at large, and to the artisan classes 
in particular, I would say that ita solution does not lie in 
the direction of the fond hopes of “ Englishman,” but in 
the thoughtlessness and spirit of laissez faire, which, 
unfortunately for us, in these times especially, enter so 
much into our character as а nation.— Yours, etc., 

PATRIOTIC ENGLISHMAN. 


Sin, —The letter of Puzzled in the Electrical Engineer 
of Nov. 11 raises а question of great importanoe to the 
welfare of the country. Englishman's argument in your 
issue of the 18th inet. is based on a deal of assumption. 
Architects are not and cannot expected to be experts in 
everything that is included in their contracts. I have 
known some of them specify goods of foreign make 
without any logical reason whatever. London and many 
of our large towns are at present, in a stage of siege, there 
being innumerable agents of foreign manufacturers attack- 
ing these professional gentlemen by methods and efforts 
which can only be used by very few British manufacturers. 
Architects and consulting engineers often specify goods of 
foreign make without knowing they are made abroad, and 
because the manufacturer has an office or agent in London; 
sometimes they know the origin and реу the goods 
because they know of no British maker. Clients other 
than public bodies usually do not accept everything their 
architect tells them, but use their own judgment. 

It is remarkable that the municipal authorities do not 
take up a more patriotic position with regard to placing 
their contracts for machinery. To me, a patriotic Briton, 
it is painful to see in many works and electric lightin 
stations foreign machinery of all kinde—pumps, steam, sid 
exhaust valves and instruments—which have been specified 
and ordered when goods equally good and cheap can be 
supplied of British make. I have seen boiler-feed pumps 
of American manufacture with cast cranks and rods, which 
would not have been aecepted by the consulting engineers 
if во made by a British manufacturer. 

It is very surprising that any member of a municipal 
body will vote under any conditions whatever for the 
placing of a contract for the supply of foreign-made 
machinery. I know of municipal works which have a 
considerable quantity of foreign-made machinery for which 
the British manufacturer hae never been asked to tender. 
It is unfortunate that, generally, the members of a municipal 
body are ignorant of machinery, but if they were as careful 
in placing contracts for machinery as they are in placing 
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tailoring or printing contracte, then there would be very 
little foreign machinery imported for municipal purposes. 

Most municipalities impose conditions in their contracts 
with British manufacturers wbich cannot be imposed ой the 
foreign manufacturer, and the cost of manufacture is some- 
times increased owing to the imposition of these restrio- 
tions. The labour and trade unionist members of munici- 
palities insist on these clauses and conditions being inserted, 
their cbject being to find work for more workmen. Why 
do tbey not vote for & clause prohibiting entirely the 
supply of goods of foreign manufacture? This would 
have far more effect in the direction desired. The un- 
employed” question becomes more difficult to deal with 
every year. Are not the municipalities themselves much 
to blame for the bad condition of trade and employment, 
by their great expenditure in unnecessary undertakings, 
in increasing the burdens which both manufacturers and 
consumers have to bear? In the few cases when foreiga- 
made goods are cheaper—and I believe there are only very 
few—would it not be good policy for a town to pay a 
little more for British-made goode, and cut down, by 
an equivalent amount, ite expenditure on unnecessary 
undertakings 1 

If municipalities exercised more control over the speci- 
fications and placing of contracts, the trade of the country 
would be greatly improved because of the increased output. 
In the cases where British goods are dearer at present the 
cost of production would be lessened, and there would be 
still less reason to place orders abroad. 

The Press of this country is often very much to blame in 
giving undue prominence to foreign manufactures. The 
Government departments are more patriotic than municipal 
bodies, as at times they take great pains to induce manu- 
facturers to take up the manufacture of some article which 
is being made abroad. Electors should give this question 
the attention it deserves, and at election times impress on 
candidates its importance.— Yours, etc., LANCASTRIAN. 


ELECTRICAL DRIVING FOR FACTORIES. 


бік, Ав I am particularly interested in electrical 
driving for factories and. workshops, I should feel much 
obliged if you could insert the following in your paper. I 
shall be fitting electric motors to several machines in а 
workshop, and I am desirous to know if there is any sound 
way of ascertaining the power required to drive various 
machines—+? e.: (1) planing machines; (2) lathes for wood 
or metal; (3) boring machines, etc ; (4) emery wheels. 
Could any reader strengthen me in this subject, and also 
inform me if there is any book published which deals with 
this branch of the electrical industry.— Yours, eto. 

A SUBSCRIBER. 


[N.B.—Oar correspondent will find a great deal of the 
information he requires in Mr. A. D. Williamson’s paper 
entitled Applications of Electricity in Engineering and 
Shipbuilding Works," read before the Institution of Elec- 
trical Engineers at the beginning of last year.— Ep. Z. E.] 


SAPPHIRE SLABS. 


Sin, —I should esteem it a favour if you could inform 
me who аге the best makers of half-finished “ варрһіге 
slabs” and finished “cupped sapphires,” as required for 
electrical meters. I understand that the most important 
centres of this industry are in Switzerland and Germany, 
and I should like to get into touch with reliable firms for 
this class of work. should supply the “rough Ceylon 
sapphires” myself, and should expect to get the slabs and 
sapphires cut from the same “оп R eto., 

‚С.М 


PERSONAL. 


Mr. J. D. Pember, A. M. I. E. E, electrical engineer and tramway 
mans ger to the Farnworth Urban Diatriot Council, has been appointed 
electrical engineer to the Dartford U. bin District Oouncil at a com- 
mencing salary of £250 per annum. There were 159 applicante, 

Mr. O. Wyatt, of the County of London Electric Supply Company, 
has obtained the vacaut position of assistant electrical engineer at the 
Croydon electricity works. 

he Bury Corporation have decided to appoint Mr. Clough tramway 
manager at a salary of £250 a year. 


LEGAL INTELLIGENCE. 


TRAMWAY ACCIDENTS. 


At Manchester Ássiz-s, before Mr. Jus.ice Walton and а special 
jary, an action for damages was brooght »giinst the Manchester Oor- 
poratioa by Me J. Whiteley Jones, comme:cial traveller, ot Fallow- 
field. Plaintiff was travelling on one of the сано cars, when, on 
reaching Fallowfield, the dr. ver over-shot one of the loops. aud the car 
rau on ull it went on the main line »gsia, and there was a risk of i's 
colliding with another car travelling in the opposite direction, No 
coliion, however, occurred. Io stiempting to regan tbe loop the 
trolley got entaugled with one of the span wires, The effect of this 
was to «nap «ff the shaft of the trolly pole, and it fell, striking the 
pleiotiff on the head. His ir jury was dressed by a local surgeon, and 
ultimately he returned home. He had suffered intense pain ever sinoe, 
and his condition now was so serious that it was impossible for him to 
appear in court. He was suffering from troumatic hysteris, and there 
were Simone of paralysis. The Oorporation admitted liability. 

Medical experts on both sides д, егей as to the extent of plaintiff's 
injuries and as to the time which would elapse before he could recover. 
The plaintiff's salary was £2 10e. a week. with £1 а day for travellin 
expenses, A considerable bill had already been incurred for medics 
attendance and special nursing, and it was intimated that the plaintiff 
had lost his situation. 

The jary found for the plaintiff, and awarded £790 damages. An 
application for stay of execution on the ground that the damages were 
excessive was adjourned. 


On Saturday last, Mr. Justice Phillimore and a jury were engaged 
at the Manchester Assize Oourt in considering whether the Menchester 
Corporation were to blame for an accident which occurred in Palatine- 
road. The plaintiff was Ma:garet Jane Oropper, wife of Joseph Oropper, 
bui'der and j iner, Rancorn. 

The Plaiut ff deposed that she and her sister were askel by the 
timekeeper, ‘A'e you ladies going by this car?” They answered 
„Mes, and they had just got on to the step of the car when the car 
gave a jerk forward, and Mrs. Oropper was flang into the road, injuring 
ber head and back very much. She repudiated the sugyestiou that 
she and her sieter were safely on the car when it started, end thet in 
their alarm at finding that Mr. Oropper and the child were being left 
behind they got ‹ ff the car as it was moving, and thereby brought the 
trouble upon themselves, 

О >rroborative evidence was given , 

The evidence for the Corporation was to the effect that the ladies 
gave no heed to the question of the timekeeper, and that when they 
saw the car starting they sprang to the side and got on. Even then 
they would have been perfectly safe if, in their bewilderment at finding 
Mr. Oropper and the little girl not with them, they had not, despite 
the warning of the trolley boy, got off of their own accord. 

The jury, after retiring to consider their verdict, found for the 
defendant Corporation. 


At the Manchester Assizes cn Saturday Mr. Justice Phillimore and 
& jury were occupied in hearing two actions against the Salford 
Corporation arising out of electric tramway accidents. Robert 
William Parker claimed damages for personal injuries sustsined in a 
collision between a tramcar and his cart. The Oorporation hed 
compensated him for the damage done to the cart, but after the settle- 
ment he found that he was suffering from an incurable hernia, which 
he attributed to the e ffeots of the accident. Parker is a seaman and 
holds & mate's certificate, but at the time of the socident, owing to 
lack of employment, he was engeged in business as а greengrocer. It 
was stated on his behalf that Ме complaiat will incapacitate him 
permanently from following his occupation as a seaman or from doing 
any heavy work. The defence was that he was negligent in turning 
his cart into the way of the tramcar. After hearing the defence the 
jury returned a verdict for the plaintiff, and assessed the damages at 
£225. 


In the second case, William Hickson, cab proprietor, claimed 
damsges in respect of & collision between a tramoar and one of his 
bs 


cabs, 

The Plaintiff deposed that he was sitting on the box seat of a cab 
which was being driven from his yard acroes the tramlines in The 
Crescent. On leaving the passage which leads from the yard on to 
The Crescent, he and the driver of the cab saw a tram approaching, 
but as it was some distance away пч thought they had ample time 
то cross the lines. The tram came along at a high speed, however, 
and caught the rim of the back wheels of the cab with such force that 
the vehicle and the horse were thrown on to the footpsth and over- 
turned. The driver of the car did not slacken down or ring the gong 
when approaching, although the cab was carrying lights. The plaiuuff 
and the cabdriver were thrown off the seat, and the plaintiff was 
jammed between the lock of tbe cab and the horse. He received a 
severe shock. Plaintiff therefore claimed damsges for personal ipjuries 
and for the damage done to the horse and cab. 

The Oorporation denied thet they were guilty of any negligence, 
As alternative pleas they contended that the plaint ff was guilty of 
contributory negligence, and that the damage was due to an unavoid- 
able accident, 

The Motorman stated emphatically that he both rang the gong and 
ре the brske, and his statement was corroborated by eeveral of 
the passengers, who put the speed at which the car was travelling 
when the cab came in sight at six or eight miles an hour. 

The jury found for the plaintiff, and awarded £50 damages, which 
the foreman explained was made up of £30 for out-of-pocket expenses 
and £20 as compensation for injuries. 
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TELEPHONE CHARGES. 


In the Ойу of London Court the National Telephone rar 
Limited, sued Mr. Henry J. Barclay, 99, Dashwood House, E. C., for 
£18. 10s. for а year's subscription for the telephone. The defendant 
had had the telephone for five years, and his subscription, due in 
advance in July last, had not been peid. He said he had loet his 
secretaryships one by one, until he hed had to give up the offices, and 
bad no use of the telephone for the period for which he was sued. 

Mr. Н. H. Gaine, pleiotiffà counsel, that the defendant 
should have given six months’ notice, and the telephone would have 
been removed. : 

The Defendant: | gave no notice because I did not know I should 
not want it. | 

Mr. Gaine said the cost to the company for putting on a new 
` Subscriber was £40, as they had to obtain wayleaves and enter into 
айтпа] obligations, 

The Defendant: I do not think a wealthy corporation like the 
National Telephone Company ought to press such а case, 

Mr. Gaine said he must insist проп the defendant performing his 
odntract and paying. If the company listened to all tbe people who 
seid '' I cannot psy," they might as well give up business at once, 

Judge Rentoul, K.C., thought it a case of very great hardship on 
the pert of a great company like the National Telephone Oompany, 
and one that ought not to have been brought. He did not like it at 
all; but the law was the law, and he must give judgment for the 
plaintiffs, with costs. ч т к е 


TRAMWAY FARES. 


At the Bradford City. Police Court on Tuesday Dawson Olayton was 
summoned for failing to pay a tram fare, The prosecution was initiated 
under a by-law whi 
Ma песие leaving the car, pay the proper fare whether itis demanded 
or no 

Defendant was detected leaving the car before the conductur had 
finished collecting the fares by a plain-clothes constable. 

The Magistrate imposed a nominal fine, but intimated that future 
offences of the kind would be dealt with more severely. 


COMPANIES’ MEETINGS AND REPORTS 


EASTERN EXTENSION TELEGRAPH. 


Sir John Wolfe Barry presided over the sixty-second half-yearly 
meeting of the Estern Extension, Australasia, and Obina Tele. 
gre h Oompany, Limited, whose report appeared in our issue of the 

th inet. 

The in moving the adoption of the report, stated that 
an agreement bad been entered into with the French Government for 
the acquisition by the latter of the Tonquin cable, the subsidy arrange. 
ment having expired. The proposed conference in regard to the rela- 
tions with the Pacific Oable Oompany had been postponed, and the 
ratification of the agreement between the Company and the Australian 
Government remsined in abeyance, Though the competition between 
the T routes continued, the Company had succeeded in maintaining 
its on. | 

e report was adopted, a 


CAPE ELECTRIC TRAMS, 

The eighth ordinary general meeting of the Cape Eleotric Tram. 
Ways, Limited was held p Wednesday at the offices of the Company, 
1, London-wall buildings, Colonel Sir Charles Euan-Smith, K. C. B., 

Dg. 


In moving the adoption of the report and accounts (particulars of 


which appeared in our issue of tbe 11th inst.), the Chairman stated, 
in regard to the Camps Bay tramways, that the Company had ample 
time before their option (as to the purchase of this system) expired in 
1906 to decide what would be best to do. It was at 7 too early 
to attempt to make any forecast as to the results of the Company s 
operations during the current year; but, as he foreshadowed last year, 
considerable expenditure had still to be faced before the entire track, 
which bad been in use for 10 years, could be thoroughly renewed. 
They had also to face two items of fresh expenditure, due to their 
obligation under the new Income Tax Act that had been passed in 
Oape Colony, and also the increased mileage tax on the metropolitan 
кеп which would come into force, these two items aggregating 
abort £8 000. 

Mr. L Breitmeyer seconded the motion, 

“ешш ensued in regard to the lease of the Oampe Bay 
tramline. 

Mr, Theophilus thought it would be a long time before that part 
of the live would be made to pay, particularly as there were no houses 
in the distri-t. | 

Two shart holders deprecated the Campe Bay transaction, though one 
acknowledged that if the object was to avoid competition the move 


ht be j sified. 
x Chairman explained that the option was taken at the time of 
the war, wheu there were plenty of people in Cape Town and traffics 
we e good, When the time came for the final decisiou as to the option 
to purchase the line, the matter would be decided simply in the interests 
of the shareholders of the Cape Electric Tramways Company. 
Mr. Breitmeyer went into details with regard to the arrangement 


of the lease, and said that he believed in five or six years the Oampe: 


Bey line would haye a flourishing traffic, 


provides that any person riding on a tramoar 


The Chairman reminded the shareholders that in nine years they 
had received 77 per cent. in dividends, and he considered they had 
nothing to complain of as to the suocees of thé Company. 


ARON ELECTRICITY METER. ' 


The accounts for the year ended Sept. 30, after providing for general 
charges, depreciation, and share of expenses and dis-ount on the issue 
of debentures, show a net profit of £10,679, 193. Id., which will be 
applied as follows : to remove from the balance-sheet the trading loss 
of the year 1901-1902, £4,645. 1s. Od.; set aside for the debenture 
sinking fund in accordance with the trust deed, 82,500 ; ^ut of the 
balance of 25,554, 17s. 4d. the directors propose to pay 24 per cent. 
on account of the preference dividend in arrear, absorbing 83,122. 8». ; 
carried forward, £412. 9s. 4d. —total, £10,679, 19s. 1d. The directors 
are pleased that the favourable anticipations of lest year have {оа 
great extent been realised, The demand for meters continues to 
Increase, especially in Germany, and the business in England has 
also assumed а brighter aspect. The additional factory buildings. 
in Schweidnitz were a early in tbe year, and the facilities 
thus obtained have considerably helped to improve the results of the 
year's trading. The new alternating-rurrent motor meter was p 
on the market some time back, and appears to meet with general 
favour. The demand for the double tariff meter, the time switch, and 
other recent inventions is constantly increasing, and Prof. Aron, who 
is mainly responsible for their effective design and construction, con- 
tinues to devote his attention to the development of all requirements 
connected therewith. Two of the directors—Sir James Pender, Bart., 
and Mr. Hugo Hirst—retire from office by rotation this year, but being 
eligible, offer themselves for re election. The directors much regret 
that, owing to business engagements, Mr. S. J. Blumlein was obh 
to resign his position as director. Mr. Harry Kahn, a shareholder, 
has been elected in his place, and his appointment will require confir- 
mation at the meeting. 


GENEYA TRAMWAYS. 


The report for the year ended Sept. 30 states that consequent upon 
the inability of the Oompagnie Genevoise des Tramways Electriques to 
pey any dividend on its capital with which to meet this Oompeny's 
indebtedness, the revenue account of the Oom ho læs for the 
period of £42,854, increasing the amount standing to the debit of 
revenue account to £117,288. mainly the result of the &ocnmulation 


of unpaid interest on the debenture issues, 
І 13 


NEW COMPANIES REGISTERED, 


Traction Corporation, Limited.—Oapiéal, 2100. Ol jeots: to 
acquire any patents aud rights relating to the production, trea: ment, 
storage, and use of any motive or mechanical power, and вру »pparatus 
theretor, and to carry on the business of manufacturers of and dealers 
in tramoars, carriages, motorcars, eto. 5 

Immisoh Launch and Boat Company, Limited.—Oapital, 
£10,000. Objects: to ка from the Iamisqh Electric Launch 
Company, Limited, their electric launches, boats, charging stations, 
property, and undertaking, and to carry on the business of electrical 
and mechanical engineers, electricians, vontractors, etc, Registered 
office: Donington House, Norfolk-street, W. O. 

British Electric Equipment Company, Limited. — Capital, 
£40,000. Objects; to adopt an agreement with Н. G. Nicholson 
relating to the acquisition by this ош of the business now carried 
on as the British Electric Equipment Oompany ; to construct, eto., or 
acquire railways, electrical and other tramways, telegraphs, telephones, 
and other public works and conveniences in England or elsewhere ; 
and to carry on the business of engineers, electricians, suppliers of 
electricity, rolling-stock manufacturers, makers of cables, wires, lines, 
accumulators, and lamps, eto, Registered office; 11, Queen Viotoria - 


street, E. O. 
Liens Registered. . 

Dewey Lighting Syndicate, Limited, — Lien 
registered Nov. 9 for £1,000 4 per cent. debentures, Holder: L. 
.Ватоосће, 3, Norfolk-road, Edgbaston, gee. on the undertaking 
and all the property, present and future, including the uncalled capital 
for the time being, but excluding all patents in and for countries other 
than Eogland. 


ey 


Keynsham Electric Light and Power Company, Limited, 
Bristol — Lien registered Nov. 14 for £300 5 per cent debentures, 
part of £1,500. Amount previourly issued, £1,200. No trustees, 
Charged on the undertaking and all the property, present and future, 
including the uncalled capital, | 

Notting Hill Electric Lighting Company, Limited, London, 
W.—Tiust deed г gistered Nov. 16 for £50 000 debenture stock, 
supplemental and in addition to trust deeds dated July 12, 1900, and 
Nov. 18, 1902, for securing £150,000 debenture stock. Charged on 
the frerhuld station for generating electrical energy belonging o the 
company j intly with the Kenejogton and Kmghtabrioge Electrio 
Lighting Company, Limited. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Porto Alegro (Ba sii),—The term for receiving tenders for an elec. 
tricity station, already announced, has been prolonged to Nov. 30. 

Cheltenham.—The Corporation invite tenders for the supply of а 
tion storage battery, Tenders by Nov, 30, Бор advertisement, ' 
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Pola de Siero.—The Municipality require tenders for the electric. 
lighting tor 10 years. Tenders by Nov. 50 to the Alcalde, Pola de 


Siero, Spain. qu pup 

Madrid. Тһе General Telegraph Office require tenders for installa- 
tion and working telephones in the town of. Talavera. Tenders to 
above by Deo. 7. | | 2l 
. Guirgia (Roumania) —Tenders are required for the electric 
lighting of the town, Particulars from the town’s secretary. Tenders 
by Jau. 28 1905. | 

Kilmarnook.—The Corporation are prepared to receive tenders for 
the sole right of advertising on their tramcars. Tenders by Deo. 6. 
See advertisement. ОО. 

‚ Satamanea.—The Municipality require tenders for public electric 
lighting of the town, Tenders by Dec, 12 to above or to Direccion- 
General de Administracion, Madrid. ; 

Ediuburgh.—The Corporation invite tenders for the electrico light- 
ing installation at the branch free library, Morningeide- road, Edinburgh. 
Tenders by De». 14. Sve advertisement. | | 

Erith.—The Urban District Oouncil invite tenders for motoroars, 
trucks, motors, and equipments, track sweeping and watering car. 
Tenders by Dec. 19. See advertisement. | | 

Swansea. —The Corporation invite tenders for а 12 months’ supply 
and delivery of motors and starting switches, Tenders by Dec, 1 to 
Mr. Jno. Thomas, town clerk. See advertisement. 

Madrid.—The Publio Works Branch of the Department for Agri- 
culture require tenders for construction and working ef an electric 
tramway between Azeritia and Zumaya. Tenders-by 10. 

Caen (Franoe)—The Prefect requires tenders for concession of a 
tramwsy from Ryes to Osen via Ureully for goods and passengers. 
Particulars from the Prefect of Oalvedos, Caen. Tenders by Feb. 1, 
1905. І | 

Liandilo (Wales).—The Urban District Oouncil invite tenders for 
testing and calibrating the electricity meters installed in the town (70 
in number). Tenders to Mr. R. Shipley Lewis, clerk, Llandilo, before 
Deo. 6. 


St. Marylebone.— The Oouncil invite tenders for the purchase of 


1,000 house transformers, of from 1. to 5 kw. сара ity together with a 


quantity ot ватар cable and old cut-oute. Tenders by Deo. 5. See 


advertisement. | | 

Le Paz (Bolivia).—The Municipality uire tenders for the 
electric lighting of the town for 12 years. There is an. old central 
station and water power of 150 b. p. to 200 h. p., which is sufficient for 
the number of lamps required. Tenders by Jan. 15, 1906. 


London, S.E.—Teuders are invited for the erection of an electrical 
traveller to I. ft 12 tons over a span of 40 t. Persons desirous of tender- 
ing should send their names on or before Deo. 10 to B. E. 
Nightingale, Albert Works, Albert-embankment, Lambeth, S. E.. 


Johannesburg.—The Municipal Council invite tenders for two 
35-ton electric overhead travelling crares and transformer pillars and 
switchgear. Tenders must be addressed to Messrs Mordey and 
Dewbarn, 82, Victoria-street, Westiniaster, S. W., and received by 
them not later than Deo. 27. e fe 

Glasgow.—The Governors of the Glasgo« and West of Scotland 
Technical College invite tenders for a complete wiring installation 
and ewitohboarda for the electric lighting of their new buildings. 
Specification may be obtained from Mr. H. F. S ockdale, secretary and 
direntor, 38, Bath-street, Glasgow, to whom tenders must be delivered 
by Nov. 25. | i : 5 | 


Stook port.—The Guardians invite tenders for providing and fixing | 
electric light (wiring only), telephones, and bells required at the new |: 


infirmary, Steppiog Hill. Plans aud specification may be веер and all 


other information obtained from Mr. W. H. Ward, architect, Paradise. 


street, Birmingham. ‘Tenders to Mr. Charles F. Johneon, clerk, and 
to be delivered by 10 a.m. on Deo. 12. 


Brussels.—Teuders are invited for the construction of an electric 


generating station snd other works in connection with the establish. | 


ment of a goods station at Brussels. Тһе estimated cost of the work is 
about £4,367. A deposit of about £280 is required to qualify any 


tender. Specificatious (price 18. 10d.) and farther particulars may be : 


obtained from M. De Rudder, Administrateur des Voies et Travaux, 
11, Rue de Louvsin, Brus-els. i 


` Perth (Australia). — Tenders are invited by the Duputy-Postmaster- | 


General for the supply of the following telephone material ; 194 miles 
26-pair lead-covered cable, dry core, to standard specification No. 7; 
Б; paper sleeves, дїп. long by Win. diameter; 550 yards paper 
strips. 2in. wide, Conditions, eto., may be obtained at the General 
Post Offices at Perth, Ad-laide, Melbourne, Sydney, Brisbane, and 
Hobart. Tendérs by Dec. 28. 

Withington.—The Guardians of Ohorlton Union require tenders 
fot electric hghting of old nurses’ home, Withington Workhouse, 
Specifications, eto., can be obtaine ] from the consulting electrical 
engiaeer, Mr. G. R. Peers, A. M. I E E, 16, John D.lton.street. 
Manchester (£1. 1a.). Tenders, endersed Electric Lighting, Nars: s' 
Home,” to be delivered to Mr. David 8. Bloomfield, clerk, Union 
Offices, All Sainte’, Manchester, by 12 noon on 29th inst. 


Shanghai. —The Municipal Couucil invite tenders for the construc- 
tion and operation of abut 24 miles of electric tramways.on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
poeals are desired for the single-trolley aud double-trolley lines. А 

forma contract is open to inspention by tenderers, and oopies wili 
e supplied to applicants by the Council's agente, Messrs. John Pook 
and Oo., 65, enhall-street, London, Е.О. Tenders by March 31. 


sydney. Tenders will be received at. the office of the Acting Deputy 
Postmaster-General, 8 ву, New South 


Dee. 28, for the supply and delivery at the 


partmental Stores, 


snow-plough. with motors an 


notification of the acceptance of the tender. 


ton Technical Iuetitute, Applications by Nov. 


pag Se to 2.30 p.m. on. 


Sydney, of telegraph, telephone, and electric light material. Specifi- 
cations snd general conditions may be seen and tender forms obtained 
at the General Post Offices Sydney Melbourne, Brisbane, Adelaide, 
Hobart, and Perth, Samples may also be seen at Sydney, Melbourne, 
Brisbane, and Adelaide, 

Bromsgrove (Woros.).—The Visiting Committee invite tenders for 
the^supply and erection at their new lunatic asylum of the following 
plant: (Section A) engimes, dynamoe, booster, and steam вегуісеа ; (B) 
storage battery and accessories; (О) main switchboard, ring main, 
feeders, distribution boarde, wiring, lamps, and acessories, Sperifica- 
tion, eto., may be obtained from Mr. Robert J. Oliver, clerk of the 
Visiting Committee, Shirehall, Woroeeter, on payment of £5 for each 
section of the work as above, which will be returned on receipt of a 
bona fide tender. | 

Leith.—The Corporation invite tenders for the supply of the follow- 
ing tramway cars, delivered free at Leith: Passenger cars—doubie- 
de k, eingle - ti цс cars with reversed ataircasee, equipped with motors, 
controllers, brakes, lifeguards, lights: etc., complete; number, 30. 
Alternative tender for the same car with ordinary staircase. Double- 
deck, single-tru-k cars with reversed staircases: and covered top, 
equipped complete as above ; number, 7. Alternative tender for same 
covered-top car with ordinary staircase. Sprinkler car—eprinkler car 
with water-tank, sprinklers, grooved watering pipes, revolving brooms, 
d all other necessary electrical equipment 
and brakes complete; number, 1. Conditions, eto., may be obtained 


from Mr. T. B. Laing, town clerk, Oouncil-chambers, Leith, on psy- 
ment of а deposit of £1. 18. Which will be returned on receipt of a 


bona fide offer. Tenders by Nov. 26. i 

Brisbano, —Тепдетв are invited by the Deputy Poetmaster-General 
for the supply and delivery at the Telegragh Осе Yard, Thursday 
Island, of 100 tabular wrought-iron telegraph poles to Specification 
No. 11 and Schedule No. 51, and also for the supply and delivery at 
the cable tanks, Thursday Island, of three nauts of submarine cable 
to Commonwealth Specification No. 8 (Queensland, No. 22) and 
Schedule No. 50. Tenders by Dec. 12. They must state the time 
required for delivery; this time will be counted from the date of the 
Specifications and forms 
of tender can be obtained at the General Post Offices, Sydney, Mel- 
bourne, Brisbane and Adelaide. Neither the lowest nor any tender 
will necessarily be accepted. “Tenderers ars required to note that 
Customs’. duties must be incladed in all charges, as per clause 2 of the 
general conditions, All tenders sent by post must be registered. . 


RESULTS ОР TENDERS. 
Tze Oorpbration have accepted the tender of Messrs, 


^A Brussels 
W. F. J. mes and Oo., of 50 Оаппор-вітееѓ, E. O., for 2,500 cable con- 
neotors. with special pilot-wire terminals. 


Ballinasloe (Ireland).—The Committee of the District Lunatio 


Asylum have re:eived the following tenders for wiring the temporary 


buildings for 55 incandescent lamps of 16 с.р. each, at а pres-ure of 


900 volts, and the necessary overhead cables to connect same with 


engine-house, and all else necessary : 


J. Dowdall and Sons, Dublin (acc»pted) ............. e „253 10 0 
National Electrical Oom pany. Dublin . . .. 75 0 0 
Taylor- Smith Electrical Oompavy. Dublin ................... „ 74 0 0 


Ampere Electrical Company, Dublin. „ — 40 0 0 
Mansfield and Meldon, Dublin.... . ES 


Donnison Sille m. and Co., 116. Great Por'land street, W.“ £176 10 0 
W. H. Johnson, 200, Upper Ketinington-lane, S. EK. 183 15 0 
F. J. Ooleby and Oo., 7, Thayer-street, Manchester- 
square, №. W... e „ — 189 10 0 
A. H. Marshall and Co., Limited, 270, High- road. 
Leytons tone ee 3 „ 18910 0 
Durrell. and Oo., 58, Fenchurch-street, E.O................... 189 13 0 
О. Olark ard Co., St. Mark’s-road, North Kensington, W. 205 0 0 
National Electric Construction Company, Limited, 54, 
Victoria-street, S MW.... . а SE NAA CEA TE 015 0 0 
L. Sunderland and Oo., 39, Victoria-street, S. W... . 216 0 0 


* Recommended for acceptance. 


APPOINTMENTS VACANT. | 


Pupil in company's light and power station, See advertisement. 


Assistant Electrical Engineer, Worksop Urban District Cogncil. 
Salary, £150 per annum. f | 

Senior Operator, Glasgow Telephone Department. Applications 
by Deo. Б. See advertisement. — 
Engineering Apprentice, Gilbert Little and Sons, Limited, 


Sme'hwick. See advertisement. 


Draughtsman, Electrical Department of the Admiralty. Applica- 
tions by Dec. 5. S-e advertisement. 

Switchboard Electrician, Glasgow Telephone Depsrtment. 
Applications by Dec. 5. See advertisement, | 

Shift Engineer, Battersea Borough Council. 
annum. 
Nov. 29. | 

Demonstrator in Engineering, London County Council Padding- 
23. See advertisement 


Salary, £104 per 
Particulars and forms from Town Olerk. Applications by 


in previous issue, 

Chief Electrical Engineer and Manager, Leigh Corporation. 
Salary, £250 per annom, rieing—subject to approved service—by 
annual increments of £20 per annum to a maximum оѓ 5550. Appli- 
catjons by Nov. 29, See advertisement, 
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BUSINESS NOTES. 


| TRACTION. | 

Keighley.—The Тота Council have pagsed в resolution empowering 
^ Tramways and Electricity Committee to fix or vary tramway 

ares. 

Southampton. —The Tramways Committee are likely to advertise 
for а properly qualified general manager of the tramways undertaking 
in a few days. 

Dover.—The Corporation have decided to extend the electric tram- 
ways to the suburb of River at а cost of £21,000, the work to be done 
by the unemployed. | 

Geneva Tramways Co.—The traffic receipts for the month of 
October, 1904, were £7,806. 14e.. showing an increase of £287 as 
compared with the same period of 1903. 

Rawtenstall.—The Town Council are bringing pressure to bear on 
the Rossendale. Valley Tramways Company to make them proceed with 
the work authorised under their Act of 1908. 

Greenook.—At a meeting of the Corporation it was agreed to 
incresse the electrical energy supplied to the tramway company from 
. 500,000 to 600,000 units per annum, the company to pay for the addi- 
tional 100,000 at 13d. per unit. | 

Rowley.—The electric tramways have commenced running uron the 
new line which has been constructed by the Rowley District Council 
from Old Hill to Blackheath at a cost of £352,000. The official sanction 
has been received from the Board of Trade. | 

Lianelly.—The dispute over the Llanelly tramways, it is rumoured, 
is settled, and there are indications that matters are now really рго- 
gressing for the abandonment of the ancient tramcars at Llanelly, 
саз ш a system of electric light and traction cannot be much longer 

elayed. | 

Metropolitan Railway.—A trial run, which is stated to have been 
satisfactory, has been made from Neasden power-house to Uxbridge, 
and it is reported that the Jine between the latter place and Baker- 
street will be opened for trafficon Jan. 1, It has been decided to have 
two classes, and 1d. fares will be retained. 

Swansea.—The important section of the Swansea Corporation 
tramway extensions—the line to Brynhyfryd and Pentre Estyll—has 
now been joined at the top of Llangyfelach-road, near Zar Chapel. 


It opens out a teeming industrial district, which had hitherto been. 


unprovided for in the way of transit facilities. 

Dundalk.—The Privy Oounsil have granted an extension of two 
years for the completion of the tramways authorised by the Dundalk 
Electric Tramways Order, 1897. Mr. Healy, K. O., for the promoters, 
intimated that the condition of the money market had hindered the 
undertaking, but there would be no further delay. 

Metropolitan Electric Tramways.—The traffic receipts for the 
week, endiog Nov. 18, 1904, with 10 miles open, were £1,589 as com- 
pared with 8j miles and £1,046 in the corresponding week last year, 
making an increase of £545. The aggregate this half-year is 257,980, 
sgainst £27,576 in the corresponding period last year, or an inorease 
of £10,404. ` 

The Snowstorms.—Reports from nearly all the large towns in the 
Midlands and the North show that the recent snowstorms have inter- 
fered largely with the electric tramway services, The delays have been 
mostly due to the mechanical obetruction of the snow drifts. Snow. 
ploughs quite capable of dealing with ordinary falls had difficulty in 
coping wich the drifting enow. 

Cardiff —Oo Thur day last Mejor Druitt, R. E., from the Board of 
себе ороно the tramway extensions at Cathays and Canton, and 

robably these will be opened to the general public within a week. 

he extension at Oathays is from the terminus near the Board schools 
in Orwys-road to Talygarn-street, some distance beyond the barracks. 
п сшщ the extension is from Olive-road to a point beyond Victoria 

ark. . 

Woroester.— The City Council were asked at the last meeting to 
bring pressure to bear on the tramway company in order to obtain the 
exteusion of the tramways from the present terminus at Braneford- 
road to the city boundary on the Malvern-road. The inhabitants in 
tbat part are very numerous, and they feel they were deprived of 
something they were really entitled to. The matter was referred to 
the Streets Committee. 

Morecambe.—At the annual meeting of the Morecambe Tramways 
Company, the balance-sheet showed a balance to revenue account of 
£1,310 5e. 8d. The Chairman said negotiations were proceeding with 
the lccal anthorities respecting the electrification of the trams, and it 
was hoped that before long the shareholders would be called together 
to consider some proposal. A dividend at the rate of 34 per cent. was 
declared, carrying £340 to next account, 

Johnstone,—The representatives of Mr. Murphy, proprietor of the 
. Paisley and District Tramway Oompany, have had a conference with 
the magistrates and Town Council of Johnstone to try and adjust some 
matters connected with the extension of the system to the bounda 
of the burgh. It was stated at the meeting thet Mr. Murphy will 
apply for an order to authorise the construction of a tramway from 
Kubarchan to join the Johnstone line, and thus give not only the 
west end of Johnstone but also Milliken Park and Kibarchan districts 
tramway facilities, 

be Extensions—The Central London Railway are promoting a 
Bill in Parliament empowering them to make far-reaching additions to 
their system running from the Bank to Shepherd’s Bush. The inten 
tion of the company is to extend their present route eastwards from 
the Bank to Liverpool-street Station, returning by loop. and proceed- 


ing westwards via Ludgate-hill, Fleet-street, Strand, Piccadilly, and. 
Kuightsbridge-road to Hammersmith, From this terminus. the line 


will curve up, to meet the present one at Shepherd’s Bnah. Stations 
will be placed at convenient points along the system, varying from a 
half to three-quartera of a mile apart. (à 
Belfast.—On Friday last a meeting of the Tramways and Eleo.: 
tricity Committee was held in the Oouncilchamber at 3. 30 p.m. for 
the purpose of opening the tender for the tramway works. We under-. 
stand that almost э hundred tenders were reociv. d for the different 
portions of the work in connection with the electrification of the. 
system, and these were duly opened, initialled, and listed. These. 
were referred to M:sers. Lacey, Sillar, and Leigh, the consulting engi- - 
neers. <A joint report from this firm, the city surveyor, the electrical. 
engineer, and the tramway manager in regard to the tenders will be 
prepared, and will be presented to the committee at the earliest p.ssible. 
moment. | 
Stirling.—For some time past the Town Council has been consider. 
ing proposals for taking over and electrifying either the whole or pert: 
of the Stirling and Bridge of Allan tramways. At the last meeting a 
letter was read from the tramway company ff ring a sale of. the 
portion of the line from King-street to 8: Ninians for the sum of: 
£5,000, together with а satisf«otory arrangement and guarantee that: 
the company will not be disturbed in the ion of the portion of 
their line between King-street and the burgh boundary at the bridge: 
over the Forth. The electrical engineer was asked to report on the’ 
probable financial results of a tramway on the basis of the above 
conditions. À 
Brighton.—At the last meeting of the Oorporation Alderman 
Oarden referred to the tramway returns for Ostober, and said that 


although there was а decrease int he number of passengers, the tr ems 


were paying better than they were last year. They had more then 
made up for the decrease by cutting down the service and running 
fewer trams. Last month, although the takings showed a deo esse of 
£23, they made a profit of £35, and last year at th's time they were 
losing money. He might also tell the Council that the balance.sheet 
for the half. year ending Sept. 30 would pagbably show a profit of over 
85,000 on the half-year. It was true that was-thg, best half-year, but 
so far they had not lost any of it. Í 


The Lorain System.—<A horse was killed at Wolverhampton the 
other day after а fail of snow, and its death is natural'y put down to 
electricity. Mr. Shawfield, the Corporation electrical engineer, says 
the system is not responsible for the animal’s death. The question 
that will have to be decided is whether the horse slipped owiug to the 
frost and died from natural causes. When the ground is fr: zem it mey | 
be difficult to decide whether the frost or the electrica] current is 
responsible for accidents of this character, On the previous night а. 
man fell down in Newhampton-road aud suff red from the shock, but 
be was walking on the footpith, whioh was covered with frozen snow. 
Had he been in the tram track it might have been said that he also. 
had been in contact with the electric current. | i | 


Proposed Railway. — The Westminster Ganetle announces a 
scheme for an overhead electric railway from east to west above 
the Regent’s Canal. The canal rans for 103 miles through a- 

rulous and busy commercial district from the East of London to. 
Paddington. A Westminster Gazelle representative interviewed one 
of the leading officials of the Regent's Canal and Dock Company, and 
learned that the scheme is undoubtedly contemplated. Although the 
canal company is not a promoter of it, it is aware of the details, aud 
not averae to such a development of its property. The scheme it is 
stated, will not, if carried out, ioterfere with the waterway. As the 
route of the proposed line is open, it is pointed cut that the cost of 
construction will be trfling compsred with the outlay which would be 
necessary if lands, buildings, leases, etc., had to be acquired. 


Burtom.—The new top covers for the transears аге much appreciated. 
Thy were supplied by Mesra. Milne, Voss, and Co, of Birkenhead. 
The roof runs from end to end of the car, and the portion of the upper 
deck which is enclosed is of precisely the same length, although a bttje 
narrower, as the inside. Slicing doors at each end are fitted, and 
along either side is a window, which can either be kept closed in very 
wet or windy weather, or let down altogether or partly lowered 
according to the natare of the elements. The windows, it should be 
pointed out, sre entirely under the control of the conductor, and 
cannot be interfered with by the sengers. Under the canopy at 
the front and back of the car there is a curved seat for three passengers. 
who prefer riding iu the open, although at the same time they are 
protected overhead from the rain. The new arrangement will increase 
the acoommodation of the car by two, seate being provided fur 25 as 
against 23 passengers, this being due partly to the fact that additional. 
space is provided by the removal of the trolley standard to the roof of 
the cover. The upper deck—or rather the enclosed part of it—will be 
lit by four electric lighte, and, altogether, the interior presents a most. 
cosy appearance. The design of the new covers is similar to those in 
use in Birmingham and Leeds, and they cost £82 each. - 


` Liverpool.—Sir Charles Petrie, when thanking the Tramways Com- 
mittee for re-electing him chairman, said that in the ensuing year some 
important matters would come before the committee, particularly in 
regard to the extension of the tramway syatem to the outer parts of the 
city, which work the Council empowered them some little time ago to 
apply to the Board of Trade for authority to carry out, There was 
algo the question of the conveyance of parcels and merchandise which 
the committee would have to take into serious consideration. While 
the committee did not suoceed in getting through all the extensions 
which were 1ecorumended to the Council, they did manage to get some, 
and before very long he thought the Council wonld come to see eye to 
eye with the committee, and give them the extensiors they desired, 

e was one of those people who believed that they ought to bave a 
belt of their tramway system right reund the borough boundaries, and 
he felt certain a scheme of that sort would commend iteelf to the 
public. The trafic returns for the fortnight ended Nov. 13 showed 
that the receipts amounted to 220,485, 9s. 9d., an ineresee over the, 
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corresponding period of last year of £422. 4e. 104d.; the passengers 
carried numbered 4,442,552. an increase of 102,666 ; the ает, 
463 650, an increase of 5,862; and the number of cars in use 379, a 
decresse of 14. | 

Mansfield. —It is expected that the work of constructing the 
tramways in Mansfield will -hortly be commenced, The Light Rail- 
way Sab-Committee of the Manefield Town Council report that they 
had met a representative of the с mpany, and had been over the route 
of railways in the borough, apnd, hiving been able to dispose of the 
ot jections of the Corporation, they recommended that such objections 
be withdrawn, sutject to any electric cables being laid in а manner 
approved by the Ovuncil. At the last meeting of the Town Covnuil it 
was resolved to authorise the committee, as soon as they were satisfied 
that the works were actually in progress, to order the additional gene- 
rating plant necessary to supply energy tothe company. It was also 
reenlved to appoint Mr. R. Hammond, the consulting engineer, аз 
arbitrator on bebalf of the Oorporation, and Mr, Harris on behalf of 
the tramway company, to fix terms on which the current was to be 
supplied to the company, Alderman Ohadburn said the original con- 
tract for the supply of. electrical ene gy included three sets of gene- 


rating plant, but the order for one set was postponed owing to the 


delay in regard to the trame, The price of the set was £1,933. The 
company required the ene; gv to be delivered to the car-shed situate on 
land near Radford-street, Stockwell-gate, and the cost of the necessary 
mains would be £2 150. 

London County Counoil.— In reference to our note last week upon 
the Rosebery-avenue line, the Oouncil have decided to enter into an 
agreement with the North Metropolitan Tramways Company, provid- 
ing: ''(1) That the tramways, authorised by the London Uounty 
Tramways Act, 1900, in Rosebery-avenue, shall, when constracted for 
the underground conduit system of electrical traction, be worked by 
the company by horse traction pending the reconstruction, for electricel 
traction, of the tramways with which they will be connected ; (2) 
that during the period that the new tramways are worked by horse 
traction the compapy shall pay to the Council a rent in respect of 
them equal to 8 Der cent. per annum on the estimated cost— 
namely. 210, 285 — of their construction for horse traction, with 
the addition of £660 in respect of parliamentary, eto., expenses, 
making £10 945 in all; and (3) that when the рет tramways 
shall be worked by electrics] traction the amount by which 
the actual cost of . constructing the tramways exceeda the sum 
of £10,285 above mentioned shall, for the purpose of calculating 
the rent provided for in the company’s lease, be taken as the coet of 
reconstruction for electrical traction.” The traffic from April 1 to 
Nov. 12 total £417,611, sgainst £328,557 for the corresponding 
period of last year, At a recent mee ing of the Bartholomew Olu^, 
the resolution in favour of trams over the bridges, following the read- 
ing of a paper by Mr. Carl Hentschel, O. C, was duly passed. The 
Ocuacil have purchased a site at Wandsworth for £4,500 on wh'ch 
to build a sub-station. The first cons'goment of top.covered care has 
been placed оп the Greenwich liue, Othersare expected to followshortly. 
Systematic observations are to be taken of the earning capacity of the 
new type of cars, 


LIGHTING AND GENERAL. 


Eunisoorthy.—A loan of £6,000 has been sanctioned for electric 
lighting at the lunatic asylam. 

Armagh.—Mr. Н. T. Harrie is reporting upon the Urban District 
Council's proposed electric lighting scheme. 

Clonmel.—Mr. Enright is about to report upon the proposed 
installation of electricity plant at the asylam. 

Devonport.—An enquiry will be held on the lest prox. into the 
шеп of the Borough Oouncil to borrow £7,958 for the extension 
of the generating plant at the Oorporation electricity works, 

Electrical Tradcs Union.—It has been decided to form a branch 
at Hull. The London branch are holding a smoking concert on Dec. 10 
and the Glasgow branch on Dec. 16, when non-members will be 
welcomed, 

Bury,—The Electricity Committee on Thursday decided to obtain 
powers in the proposed Bill to borrow £30 000 for general electrical 
works, as the present equipment at the works is being used to its 
utmost capacity, 

Porohester.—The Dorchester and District Electric Supply Com- 
piny, Limited, 11, Carteret-street, Westminster, intend to apply for 
a provisional order for the whole of the borough of Dorchester, in the 
coanty of Dorset. 

Finchley.— The Electric Lighting Committee, in their last report, 
state that up to date 285 consumers have applied for 14 762 8-c.p. 
lampe. The capital expenditure to Sept. 30 was £32,145, and the 
balance unexpended £2 855. 

Derbyshirg and Nottinghamshire Electric Power Co.—A 
special meeting is to be heid on the 30:h inst. to sanction the issue of 

ermanent debenture stock to a nominal emouot of £100,0.0 to carry 
Interest at the rate of £5 per cent. per annum. 

Bradford.— The Corporation Electricity Committee have received 
а memorial from the Drapers’ Association with respect to the scale of 
charges for illuminating pur and have instructed the electrical 
engineer to prepare а report on the sutject for the benefit of their 
customers, 

Norwich. — It has been decided to reduce, from Jan, 1, the maximum 
price of ccrrent for lighting from 5d. to 44d. per unit, which is а 
reduction of 10 per cent. The committee consider that they can safely 
do that, and not only pay their way, but put а substantial sum away 
for reserve. 

Brighton, —Deputations from Portslade, Southwick, and Shoreham 
Councils have visited the large electric station now being built by the 
Corporation at Shoreham. The station borders the canal, and it is 


claimed that, notwithstanding its remoteness from coalfields, Brighton 
will be able to supply éleotricity at as low a price as is any- 
where in the country, 

Fulham.—4A brick chimney shaft is to be erected at the electric 
ligha: g works at a total estimated coat of £4,000, and we understand 
that the borough eurveyor has been instructed to have the concrete 
foundations carried our. by direst labour under his supervision at an 
estimated cost of £2,250, 

Dunfermline —The Fife Power Company's generating station at 
Townhill is nearing completion, and an early application is expected 
to the Town Council for permission to open the roads and streets for 
the laying of cables The Dunfermline Robey authorities have decided 
to adopt electric light in place of gas. 

York.—A tender has been accepted for the installation of electric 
haulage plant at the worka on Foes Islands in connection with the coal 
storage, at the sum of £735. By this means it is expected to save 6d. 
per ton on the coal This would mean £125 а year, and the interest 
and sinking fund amount to less than £50. 


Handsworth.—At last week's District Council meeting it was pro- 
posed that, in view of recent experiences in street-ligh'ing of other local 
authorities, the Oouncil reconsider the electrical engineer's n of 
May, 1903, and especially that part dealing with street-lighting by aro 
lamps. The motion was negatived hy 15 to 3. 

Portsmouth.—Eastney Barracks are to be fitted with the electric 
light. No less than 3000 lampe will be required. It is anticipated 
that the Municipal Telephone Committee will within a few days be 
able to make the gratifying announcement that the undertaking has no 
fewer than 2 000 instruments fixed and working. 

Ormskirk.—The Guardians are purchasing from Mesers. Guinness, 
of Dublin, electiical plant, including two engines, two dynamos, and 
certain instruments in connection with the switchboard. The plant 
has been in use seven years, and the Guardians are to pay one-third of 
the original oost. The machinery is stated to emanate from the best 
makers and to be in good condition. 

Dover.—The Corporation in‘end to apply for a provisional order to 
authorise them to produce, store, supply, sell, and distribute electrical 
energy for publio and private purposes within the pariehes of Hougham, 
Poulton, River, Alkham, Ewell, Whitfield, West Langdon, East 
Langdon, St. Margarete-at-Oliffe, West Cuff, and Gaston, in the rural 
district of Dover, in the couuty of Kent. 

Buxton.—A‘ the last Urban District Oouuoil meeting, upon au 
estimate for balaueing apparatus being submitted, the engineer's 
suggestion that te should. inspect the appsratus at work at Wolver- 
hampton or elsewhere was approved.  Iospection is to be made at the 
same time of hoisting gear вод wiach for loweriog ac lampe, and а report 
on tenders received wiil be made to the next meeting. 

Stock Exchange. —Applicitious have been made to the committee 
to appoiot а special settling day iu and to grant a quotation to 
Calcutta Electris Supply Oorpor«tion'e farther issua of 20,000 ordinary 
shares of £5 each (£3 paid), Nos. 60,001 to £80000; and W. T. 
Hetley’s Telegraph Works' further issue of 5000 44 per cent. 
cumulative preference shares of £5 each (fully paid), Nos. 36,001 
to 40,000. | 

Rawtenstall —The Rawtenstall Brauch Social Democratic Felera- 
tion have torwarded to the Town Oouucil a resolution condemning their 
action with regard to elect io lighting arrangements, and rec mmending 
that the Oouncil adopt a scheme to generate and distribute its own 
electricity, instead of buying in bulk from a power company. The 
letter will be dealt with at the same time as other matters of a kindred 
character when they are brought before the Electricity Oommittee. 

Hemsworth — The Hemsworth Electricity Supply Company, 
Limited, iatend to apply for an electric lighting provisional order 
authorising them to supply electricity within the townships of 
Hemsworth, Wiatersett, Ryhill. Haverorof:, South Hiendley, Shafton, 
Brierley, South Kirkby, South Elmssll North Elmsall, Upton, 
B.dsworth, and Ackworth, within the rural district of Hemsworth. 
Messrs. R. J. Nicholson and Co., 26, Cannon-street, Manchester, are 
the company’s engineers, 

Agencios, —The Rhodes Electrical Manufacturing Company, Limited, 
have opened a branch cffice at Newcastle-on-Tyne, at 17, Eldon-equare, 
under the management of Mr. Joseph P. Sleigh, late manager of the 
branch office of the British Thomson-Houston Com .—Mr. Jobn 
Child, A. M. I. M. E., 108, Olaremont-road, Liverpool, ` . has been 
appointed sole representative in Great Britain for central condensing 
and cooling plant, oil separators, eto., manufactured by Messrs. 
Eugen Blasberg and Oo., Diisseldorf. 

Croydon.—The Oounty of London Electric Supply Company, 
Limited, intend to apply for a provisional order to supply electricity, 
electrical energy, and power within the rural district of Oroydon 
(Surrey), to construct works, to lay down wires and other пррагакоя, 
to break up streets therein, and to make agreements with local autho- 
tities, Tho repeal of the Mitcham Electric Lighting Order, 1901, ard 
the transfer of right of purchss- contained in the Wimbledon E ect. o 
Lighting (Extension) Oraer, 1903. are incladed in the application. 

New Maiden.—Lst week's meeting of the District Council w s 
specially conveued, principally for the purpose of considering the 
Coancil’s policy relative to the electric lghting provisional order. А 
resolution, That an expert electrical engiueer be appointed to inspe t 
the district and give a report with reference to the provisional order, 
at a fee not exceeding 50 guineas " and a number of amendments were 
discussed in succession, and lost, Finally, noti«e of motion was given 
to resciod a previous resolution embodying a request to the committ: e 
not to act. 

Kensington.—Applications from the Poet Office for permission to 
lay pipes for telephone wires, etc., in Cromwell-place (east side) aud 
Thurloe-place (centre), Old Brompton-road (south side) Lansdowne- 
road (weet side), Besufort-gardens (north-east side); notioes from the 
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Brompton and Kensington Electricity Supply Company relative to 
pro extensions of their mains, etoc.. in 'в Oourt-road ; and an 
application from the National Telephone Company for permission to 
lay & branch pipe from Queen’s-road along Phcenix-place have been 
Agreed to. 


The Tariff Commiseion.—The Tariff Commission has held four 
meetings during the past fortnight at the Whitehall Rooms, under the 
chairmanship of Sir Robert Herbert, G O.B., making 75 sittings to 
date. At the last four meetings evidence was taken in regard to the 
engineering, building, furniture, and textile trades. The witnesses 
examined іп the engineeriog section were as follows: Mr. John 
MoLeren (J. and H. McLaren, Midland Engine Works, Leeds, engi- 
peera) ; Mr. George Oradock (Geo. Oradock and Oo., Wakefield, wire 

wers and rollers), | 

Awards.—We are informed that the Westinghouse Oompanies’ 
exhibite at the St. Louis Exposition bave received a especial award 
in the department of machinery for the best, most complete, and 
most attractive exhibit, and no lees than 12 grand prizes and 25 ordinary 
awards. The gold medals were for complete alternating-current and 
direct-current switchboards, Bremer arc lamps and arc lighting system, 
Nernst lamps, Cooper Hewitt lampe for photo. engraving, water and gas 
meters, electric measuring instruments, and for industrial betterment 
work aud housing of the working class. 

Staff Dinner, —There was quite a large muster of local talent at the 
first staff dinner and smoking concert of the electricity department of 
the Stretford Urban District Oouncil last Friday. Councillor 8. 
Lawton (chairman of the Electricity Committee) presided, supported 
by Councillor T. Johnson, J.P. (chairman of the Council), Councillor 

tcount (vice-chairman, Electricity Committee), Councillor Fulford, 
Mr. О. Н. Abrahams (clerk to the Urban District Council), and Mr. 
R. Rowland (resident engineer). The attendance, the speeches, and 
the songs testified to the greatest harmony existing within the depart. 
ment, and with the Council and district in general. 

1.—Mr. О. Furness, the electrical engineer, in his last 
report etates that the returns for October show an increase in the 
works output of 10,729 units, as compared with the corresponding 
month of last year, made up as follows: Private lighting: October, 
1904, 116,909; October, 1903, 102,409—increase, 14500. Public 
lighting: October, 1904, 22,746; October, 1903 20.601 —inorease, 
2.145. Lytham and St. Annes trams: October, 1904, 6 540 ; O:tober, 
1903, 6,457—increase, 85. Corporation trams : October, 1904, 71,075 ; 
October, 1905, 77,074—decrease, 5,999. Totals for month: 1904, 
217,270 ; 1903, 206,511— net increase, 10,729 units. 

Electrical Shares.—It is reported that there is some abatement in 
competition in the electrical acu due partially to the greater 
activity in trade in Germany, which has caused makers there to com- 
pete less keenly for orders in foreign markets. That German electrical 
manufacturers are well supplied with orders is evident by the last 
report of the Allgemeine Electricitüts-Gesellschaft, which has recently 
inoreased its dividend from 8 to 9 per cent., paying the larger rate on 
considerably increased capital. The company's turnover during the 
first three months of its new financial year shows an increase of nearly 
50 per cent, compared with 1902-3. British manufacturers should 
now, therefore, have sn opportunity of doing better. 

Battersea.—The agreement entered into by the Oouncil with the 
Oounty of London Electric Supply Company. Limited, relative to the 


supply of electrical energy in areas transferred under the provisions of 


the London Electric L'ghtiug Areas Act, 1904, has been confirmed by 
the Board of Trade, and the areas are to be transferred on Jan. 1, 1905. 
The works necessary to be carried out to enable the Council to supply 
in the transferred areas will be taken in hand, and sre estimated to 
cost £5,900. If both echemes are carried out concurrently a large 
saving will be effected, inasmuch as the feeder cables, eto., would 
follow the same route for some considerable distance. The net 


amount to be paid to the company under the agreement in respect of 


consumers in the transferred areas is approximately £600. 


. Kükenny.—The Irish Engineering Review says: At a recent 
meeting of the Urban Oouncil а letter was submitted from the Local 
Government Board in response to the Counoil's enquiry if they could 
have a loan of 210 000 for electric lighting, that the Board were 
unable to sanction such a loan ag the Corporation had made default in 
their supply of a water and sewerage system, вой also that the Lords 
of his Msjeaty’s Privy Oouncil had ceased to make advances for electric 
lighting purposes After some discussion in the Oouncil the matter 
dropped. Ata farther meeting of the Oouncil, after a long discussion, 
it was proposed that the lighting of the city be offered to any local 
company which would be formed for 15 Баз at £400 per year, and 
that the question be adjourned for six weeks to see if such company 
could be formed.” 

Fireproofing.— We have received particulars from the Snowdon’s 
Flame Preventers Oompany of the solutions which they are now 
supplying in quantity for fireproofing all kinds of flammable material. 
This they can do without ivjaring in any way the actual texture or 
colour of the material which is treated. The compositions used are 
water repellent, and, therefore, the articles become more or less damp- 

roofed. One of the solutions which is absolutely waterprovf as well as 

me resisting can be obtained, but this cannot be applied universally, 
as it &ífects the colour of the articles treated. Mr. Snowdon is also 
developing a flameless celluloid, which should be of great service to 
etectrical engineers. It will be remembered that the Admiralty test 
all their insulating materials with flame before passing the same for 
construction in electrical apparatus. | 
- Standard Metal ving Co.—This firm, which have their 
offices at 95 and 94, Ohancery- lane. make a speciality of engraved 
name - plates, which they prepare by a special method. The result, 
from samples which have been shown to us, is most effective, and, 
what is much to the purpose nowadays, they are not expensive. The 
engraving is, we believe, done by chemical means by a patented 


process, These name-plates are well known, and have been adopted by 


a number of engineering firms. The same company also specialise in 
the constru:tion of dials for electrical measuring instruments. which 


they can make suitable for voltmeters, ampere-meters, etc. We uncer- 


sta; d that the engraving can be done after calibration. and the reeult 
is exceedingly neat and «ffective. The dials are made in a vari- ty of 


styles to suit the demands of purchasers of electrical instruments. 


Cardiff —The Finance Committee on Monday sanctioned the borrow- 


ing of 287 868 for extensions of the el: ctric lighting and р wer plant, 


which has, ar previously announced by us, altea y received the s&no- 
tion of the Eleotrio Lightiog Committee. Mr Ellis, in order t» keep 
down the expenses of the town as far as po sible, has decided not to 
put any more plant in for the present winter. The re-ult is that both 
the Canton and the Roath stations are running up to their full capacity 
without any spare plant. Already the committee have had to give 
notice to contractors in the town that they cannot take further con- 
sumers for the present winter. The proposed new loan will cover the 
whole of their applications to the 1 Government Bosrd for the 
next two or three years. There are already contracts in hand for power 
equivalent to over 8,000 lamps. The town hall and law courte will 
require another 8 000 lamps. The Electricity Committee have borrowed 
altogether from the rates to pay their debts £11 000 from time to time. 
During the last two or three years the whole of this sum has been 
repaid, and £1,800 in addition has been placed to the credit óf the 
rates. In two years nearly 60,000 lamps had been connected out of 
110,000 during the past 10 years. 

London Gazette —The first meeting in the estate of Albert Smith, 
electrical engineer, lately trading as the Electrical Motor Supply Com- 
pany, residing at 107, Exchavge-road, West Bridgford, Notts, and 
lately trading at 54, Huundegate, Nottingham, will be held at the 
Official Receiver's Offices, 4, Oastle-place, Park.street, Nottingham, on 
Nov. 50 at 12.15 p.m. The last day for receiving proofs in the cata’e of 
William Wenham, electrical engineer, 5, Century - buildings, London - 
road, O oydon, is Dec, Б. A receiving order has been made out on 
oreditor's petition in the estate of Willi em Sumner, electrical 
engineer, 140, Dale-street, Liverpool. The first meeting in the estate 
of Henry Ooles, electrical engineer, 10, York-street, Swansea, will be 
held at Bankruptcy-buildiugs, Oarey-street, London, at 11.30 a.m. on 
Nov, 29. The first dividend of 6s. 6d. in the £ has been declared in 
the estate of Charles Aubrey Smith, electrician, 23, King-street, Regent- 
street, London. The partnership between Benjamin Reid and Arthur 
Fishlock, electrical engineers, 24, Maryland-street, Liverpool, under 
the atyle of Reid and Fishlock, has been dissolved by mutual consent, 
The first meeting in the estate of Alfred James Hollington, electrical 
engineer, residing at Barclay Ova), Woodford Green, Essex, and 
employed at 93, St. Martin’s-lane, Oharing Oross, was held at 
Bankruptcy-buildings, Oarey-street, London, at 12 noon on Nov. 23. 
An adjudication order has been made out re Arthur Edgar Brooks, 
electrical engineer, 110, Oheapside, London. 

Colliery Plant — Messrs. Ernest Ssott and Mountain, Limited, of 
the Close Works, Newcastle-on-Tyne, report recent orders for electrical 
machinery for use in collieries, and amongst which we mention the 
following : (1) For the Bedminster Ooal Company, Bristol, a complete 
installation in hand, consisting of a steam-engine of 300 h. p., together 
with generator, and a complete equipment of eleotric motors for driving 
the underground haulage, pumpe, etc. In this contract the machinery 
throughout will be of the three-phase alternating-current type, as it 
is proposed at a later date to add considerably to the installation, and 
to drive the whole of thé collieries under the control of the Bedminster 
Company from ono central station, and as some of the pits are some 
distance away from this station, the utilisation of three-phase current 
will have great advantages, as the pressure can be readily increased for 
the long-distance circuits. (2) For the Whitwick Colliery, near Leicester, 
8 three-throw honzontal pamp, with electric motor, cables, etc., con- 
structed to deliver 30 to 40 gallons per minute against a vertical head 
of 500ft. (5) O.her plant is for one of the leading collieries in Indis, 
Mer sro. North’s Navigation Oollieries, Limited, the Wallsend and 
Hebburn Ooal Company, etc. Messre. A. Hirst and Son, Limited, 
electrical engineers, Orescent Works, Dewsbury, have secured an order 
for an electric generating and haulage plant to be installed at the 
Wheldale Colliery, Castleford. The plant comprises a 150 kw. dynamo 
direct coupled to a high-speed vertical engine, two 60-һ.р. motors and 
one 24-h.p., two hauling gears, and over three miles of cables. 


Macolesfield.—Mesers. Foote and Milne, Limited, 66, Victoria- 
street, Westminster, intend to apply for a provisional order authorising 
them to qne Store, supply, sell, and distribute electricity for a 
public an lg ets purposes in the borough., The terms offered to the 
Macclesfield Corporation provide that the powers to be contained in 
the order are only to be exercised by a company to be approved by 
the Board of Trade, and in which company residents in the area of 
supply shall be given the opportunity of subscribing not less than one- 
half of the capital to be issued on the company going to allotment. 
The Corporation will have the right to requisition the company to lay 
down distributing maine for the purpose of a general supply throughout - 
any street or part of a street in which the Corporation have the control 
and management of the public lamps, but such requisition is not to be 
binding upon the company uuless the Oorporation give a written 
undertaking at the time of service to take a supply of energy for light- 
ing the public lamps in such street or part of a street for a period of 
not less than three years, and it shall not be binding upon the com- 
pany to supply energy to public lamps outside the compulsory area 
named in the ord:r unle 8 such public lamps be placed at intervals of. 
not more then 75 yarde from each other, or from any existing dis- 
tnbuting main of the company. The Corporation will, further, have 
the right to purchase the 5 any time after 10 years from 
the date of the completion of the works upon giving one year's notice 
in writing, at valuation as a going concern, In default of agreement 
the price is to be settled by arbitration under the provisions of the 


Arbitration Act, 1889. 
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PROVISIONAL PATENTS, 1904. 


Nov. 14. 

Improvements in guards ог shields app‘icable for 
electric incandescent lamps. John Devitt and Charles 
Muskrey, 6, Bank-street, Manchester. 

24665. Improvements in or relating to wattmeters. William 

Edward Sumpner, St. John’s House, Sevenoaks, Kent. 

. X-ray obstructing material. William Morley Martin, 
16, Penryn-street, Ridruth, Cornwall. | 

. Eleotric clocks and the like., Isaac Hardy Parsons aud 

A.fred Ernest Joseph Ball, St. Elm», Woodland-avenue, 
| Stoneygate, Leicester. | 

9627. Improvements in subscribers call signalling devices 

| for telephone exchange systems. John  Maofee, 
66, Obancery-lane, London. 

Improvements in electrically-operated switches. August 
Биа and Edwin Parker, Peel Works, Adelphi, Salford, 

anchester. : 


Improvements in gas and electrico lamps or fittings. 
George Ahur Walker, 7, Staple-inn, London. 

. Improvements in electrical valve-controlling systems. 
Isaac George Waterman, 111, Hatton-gaiden, London. 
(Complete specification. ) 

Improvements in electric brakes for trams and other 
vehicles. Robert Bolton Runeford, 24 Southampton- 
buildings, Ohancery-lane, London. (The American Electric 
Brake Company, United States.) (Complete specification.) 

Improvements in and relating to electric storage 
batteries, Lonis Nestor Joseph Rorelle, 7, Southampton- 
buildings, Ohancery-lane, London. (Date applied for under 
Patents Act, 1901, Nov. 16, 1903, being date of appli- 
cation in France.) (Oomplete specification.) | 

Improvements in means for ascertaining the power 
factor in alternatıng -current systems. Alexandre 
Grammont, 18, Buckiogham-street, Strand, London. (Date 
applied for under Patents Act, 1901. Nov. 24 1903, being 

| date of application in France.) (Complete specification. ) 

24698. Improvements in electric switches. (The British 
| Thomeon-Houston Company, Limited, 83, Oannon-street, 

London. (The General Electric Oompany, United States.) 

24609, Improvements in electric motor control and apparatus 

therefor. The British Thomson - Houston Oompany, 
Limited, 83. Caunon-street, London. (The General Electrio 
Oompany, United States.) 

24700. Improvements in systems of electric motor control and 
in apparatus therefor. The British Thomson - Houston 
Company, Limited, 83, O:nnon.street, London. (The 
General Electric Oompeny, United States.) 

94701. Improvements in electric motor control and in appa- 

ratus therefor, The British Thomson- Houston Oompany, 

Limited, 83, Oannon-street, London. (The General Electric 

Company, United States.) 


Nov. 15. 


Improvements in the control of electrically-propelled 
vehicles, Oharles William Godson Little, 99, Albemarle- 
road, Becken ham, Kent. 

24710. Improvements in or oonneoted with coin-freed games 
of skill and apparatus for administering electric 
current John Heury Gibb. 58, St. Vincent street, Glargow. 

24715. Improvements in incandescent gas and electric globe 
| lamps. John Westwood Lea and John Hall Pers ins, 

Midland Works, Bracebridge-street, Birmingham. (Complete 
specification. ) 

24723, Improvements in electric tramoars and the like, and in 
lifeguards or obstruction removers for use therewith. 
Wiluam Whittaker, $54, Oolne-road, Burnley, (Complete 
specification. ) 

24744. Electrioal timekeeper and alarm clock. Hermann 
Ferdinand Schmidt, 135, East-road, Oity-road, London. 

24769, Improvements in or connected with electrical commu: 
tators. Nalder Bros. and Thompson, Limited, Francis 
Henry Nalder, and Oswald Cox, Birkbeck Bank-chambers, 

| Southampton-buildings, Chancery-lane, London. 

24770. Improvements in electric signalling devices for 
elevators or the like. Oliver Imray. Birkbeck Bank. 
chambers, Ohancery-lane, London. (Fred S, Payne, United 
States.) (Oomplete specification.) | 

24788, Improvements in electric aro lamps. 

Whitney, 83 Cannon-street, Lor don. 

under Patents Act, 1901, Nov. 16, 1903, being date of 

application in United States.) (Oomplete specification, ) 


Nov 16. 


Improvements in apparatus for raising and lowering 
electric aro lamps. William Frederick Mason, 64, Barvon- 
arcade, Manchest: r. 


24833, Improvements in apparatus for actuating the points in 
electric tramway systems. Ernest Rothwell, 17, St. Ann's- 
square, Manchester. 

24874, Improvements in and relating to alternating-current 
electric generators. The British Thomson - Houston 
Company, Limited, 83, Osnnon-street, London. (The 
General Electric Company, United States.) 


24708, 


Willis Rodney 
24836. 


l 


(Date applied for |. 


24850. Improvements in instruments for detecting and 
measuring alternating electric currents. John Ambrose 
Flemiug, University College, Gower street, London. 

94857, Improvements in electricity meters. Charles Alfred 
Adolph Ospito, 5, Eardley- orsscent, South Kensington, 

London. | m Е 

Improvements in or oonnected with regulating arc 

lampe. James Brockie, 33, Cnancery- lune, London. | 

Improvements in oontrolling apparatus for electric 

motors. The British Thomson-Houston Company, Limited, 
85, Oannon-street, London. (The General Electric Oom- 
peny, United States.) | 

24876. Improvements in and relating to ! etic 

| speed-changing and reversing devices. The British 
Thomson - Houston Company, Limited, 83, OCannon- street, 
London. (The General Electric Oompany, United States.) 

94900. Improvements in electric breaks or interrupters, and 
means for operating the same. Albert Lewis Davis, 
70, Chancery.lane, London. 

. Improvemonts in or relating to methods of insulating 
coils and the like, especially applicable to the oon- 
struction of high-tension electrical machinery. John 
Somerville Highfield, 322, High Holborn, London. 


Nov. 17. 

Improvements in the manufacture of leading-in wires 
for incandescent electric lamps or other vessels 
requiring leading-in wires with gas-tight joints. 
Augustus Charles Hyde, 7, Crown Otlice-row, Laner Temple, 
Loudon, | 

14997. Switches for electric railways and tramways. Arthur 
Marshall, 38, Sunninghil-terrace, Loampit-hill, Lewisham, 
London. 

A new or improved medical electric and magnetic 
appliance. Tom Оооке and John Robert Oooke, 111, 
 Hatton-garden, London. (Complete specification. ) 

Improved ironing machine with electrically-controlled 
pressure, Albert Ernest Hacking and John Pyoroft, 
11, Burlington-chambers, New-street, Birmiogham. | 

Improved process for producing nitric acid by aid of 
eleotricity. Westdeutsche PME Gesell 
schaft mit Beschränkter Haftung, „ High Holberr, 
London. (Date applied for under Patents Ast, 1901, Oct. 19. 
1904, being date of application in Germany.) (Complete 
specification.) 

25026. Improvements in and relating to electric switch- 
operating mechanism. The British Thomson-Houston 
Compavy, Limited, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 

25027. Improvements in and relating to electric switch- 
operating mechanism. The British Thomson-Houston 
Company, Limited, 85, Osnnon-street, London. (The 
General Electric Company, United States.) 


Nov. 18. 

Improvements in potentiometer apparatus for localising 
the position of faults in electric wircs and cables. 
Trubie Moore, Park-crescent, Roundhay, Leeds. 

Improvement їп trolley heads in connection with eloo- 
trical tramways on the overhead wire system. 
William Kueen, 11, Euston-road, London. 

Improvements in terminals for use in electric main 
and other switches John Richardson Oraig, jun., 26, 
Revfivid-street, Glasgow. 

Improvements tn electric ignition devices. Eon Aron, 
trading as the Oontinental Hardware and Oycle Oompany, 
61, Fore street, London, (Louis Boulez, France.) (Oom- 
plete specification. ) 

Improvements m electric acoumulators. Ernst Waldemar 
Jungner, 18. Buckingham-street, Strand, London. (Com- 
plete specification. ) 

Improved device for distinguishing between tho poles 
of an electric cirouit. Henry George Prested, Birkbeck 
Bank-chambers, Southampton - buildings, Ohancery - lane, 
London. (Complete specification.) 

95100. Improved apparatus for regulating the current through 
an eleotrio lighting oirouit. Henry George Prested, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 
lane, London. (Complete specification.) 

Improvements relating to electric light systems. Henry 
Harris Lake, 7, Southampton - buildiugs, Chancery - lane, 
London. (Oharles Albert Gould, United States.) (Com- 
plete specification. ) 

Improvements їп electric accumulators. Jacques Marie 
de la Croix and Hen'y Francis Joel, Norfolk House, Nortolk- 
street, Strand, London. (Complete specification.) 

An improved fireproof, acid-proof, and olectrically insu» 
lating material. U. Мар», 322, High Holborn, London, 
(Complete specnficati n.) 

Improvements ia electric braking apparatus. William 
Phillipe Thompson, 6, Lord - atrret, rabid nie (Levi Stan m 
and Edward Dudley Lewis, United States.) (Complete 
specification.) 

Nov. 19. : 


Improvements in dynamo-eleotrio machinery. Samnel 
Thompson Webster, 54, Castle street, Liverpool. 


24973. 


24875. 


24918. 


34951. 


25010. 


25041. 


25072. 


25078, 


95105. 


25113. 


95114, 


25173, 


= — — — — 
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25171. Improvements in electric light baths and the like Name. | Amount Last price, 
. . .TFadiant therapeutic appliances. John Soott, 34, Castle- | М paid. g 
street, Liverpool. Oallender’s Cable, Debentures ......................›... 100 104 106 
25175. Improved electrical spparatus for timing the speed of fumes Pat V 5 n" И s 910 
motoroars or other vehicles over measured distances. | Crompton and Co. ö ...... .... . — hi 
Gerald Higginbotham, 4, Sc. Ann's.square, Manchester. — per cent. Беһепигев....................... ... 100 . 90 88 
35161. An improvement їп and relating to electric lamps, | #01000 and Swan United, A are DA 100 . . ... 8 — 14 
; - Obarles Patrick Joseph Fitzeimon, 30, Lower Ormond-quay, s per oent. порама 5 N 100 .. na 
Dublin. ——— per cent. Deb. Stock, Roe... . ~ 7885 
95189. An improved composition for electrical conduits. Robert тене ию 7 e cedi Duel үсе hor I to 118100 ........ * т иц 
соседа при Ташен Гый. Ferranti Limited, 6 t. lat Mort, Deb, Stock, Red. 100 I 5р 
25191. Application ef а coherer to any electric transmission by | Gamern MESSIS Бо. бат, E e 
, Means of conductors for any distance, for telegraphic, pensar moral Bleotric Company (1900), 5 Nock ca abes. rs 109 Z 9185 
telephonic, signalling, beil, or other systems. Giuseppe | W. T. Н 7i cet Proferen Works, Ordinary .. e a 109-1 
Magini, 52. Chancery-lane, London. oe con eee, сао 22777 100 ее р 
25196. Improvements tn means for improving tho power factor | India Rubber, Gutta Penis, ана Telegraph Works ...... 10 ш 20 2j 
of alternating-current ofrouite. The British Thomson- 4 per cent. РеһЬепбигев................... occides 10 . 991 
Houston Company. Limited, 83, Oannon-street, London. сме Су сє шо ОНУ су-и, T = 
(The General Electric Company, United States.) —— 6 per cent, Bonds ow eee 100 — 102104 


95918. An enclosed electromagnet. David Perret, 40, Ohancery- 


lane, London. (Date applied for under Patents Act, 1901, Electrie Lighting and Supply.— 


March 12, 1904, being date of application in Switzerland.) | Bournemouth and Poole, ее ke 3 
(Complete specificstion. ) m — arcent. Oum. Seoond Pret Pret. аас 10 
253219, Improvements in protective systems for electric dis- Bromley pat) EN er ше бок ard Magen Н Б: 


tribution lines. Leonard Wilson, 83, Oannon-etreet, 
London. (Date applied for under Patents Act, 1901, 
Nov. 20, 1905, being date of application in United States.) 
(Complete specifica 0D.) \ 

$5290. Improvements in protective systems for electric dis- 
tribution lines. Leonard Wilson, 83, Oannon-street, 
London. (Date applied for under Patents Act, 19201, 
Nov. 20, 1905, being date of application in United States.) 
(Complete epecification. ) 


— 4 т oent. lst De раге 0008. tA ы 100 
Brompton and U 6e e000 5 
7 cont. Preference ...................... 


20,00 
Cambridge Hlectric Suppl Lu Ltd., £10 Ord. . 8 
Oentral Electric lo Pup ly, 4 a пег cent, Guar Deb. Stock 100 
Oharing Оо» band, К 70,000 ................ 8 


у NE | algen Elec 
COMPLETE SPECIFICATIONS ACCEPTED. ETT z Ai per cent, T Тай 

To be published Dec. 8, 1904. —— 6 per cent, Cumulative Pret. .............-...... 10 
| = D per cent. Debenture Stock . 100 
1903. per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 100 
$9493, Electric generators and motors, Hindle. County of espe VFC ~- 10 
' 99465. bor devices for eee шенні distribu. | —— ч per oent, Dehentare е Prov. бене. “All pd. Rd. 100 

systems. ritish Thomeon - Houston Oompany — —.54 per cen ntures Prov. Certa. . .... 

Limited! Olinker, Wedmore, and Whitoher. peed? | rag reat Ou MM: „ 
24847. Electro-mechanical automatic switches for surface 4 cent. First Mort. Deb... .. . . . gz. 100 
contacts for electric tramways and railways, also | Biectric FF eee 
applicable for automatic signalling on railways and | Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000...... 5 
tramways, and for other similar purposes. Matthew н rere uat Den чс „ . 100 
George Waggott, Michael Rosenberg, and Wiiliam Smyth. E ала ү citing. pan rib: ота. iuo 7777 8 
Isle of Wight Elec. Lt. and Pwr., Ld., 4j p.c. Db. Stk. Red. 100 


94864. Electrical clocks. Ohandler and Bonniksen. 
| Kalgoorlie Electric Power апа ' Lighting, Limited, 6 per 


24912. Apparatus for utilising electrical energy, particularly cent. Cum Pref., 1-150,000 . 1 
applicable for cigar lighters and such like purposes. Kensington & tabridge Elec. Lt., Ltd., Ord.. 1-21,000 6 
Ayer. евина. шак ghta — and Notting Hil), 4 pee xi 
251929, Electric aro lamps. Fournier. па ару 7 and Traction Pret. 10 
25146. Controfiers for electric motors. Laird and Todd. London Electric, ч ec. Lighting MINER . 5 

25096. Apparatus for commuting el ectric ourr entes passin g eum V BOE VOLU: 4&5 0050000092509 70920292092500002090090090099*902099€ 
through combined arc lamp and incandescent lamp Meteopolitan CCC 1 10 
circuits. Smart. e cent. Mortgage Debenture Btock .... 100 
25382. Telegraphic signalling keys Fleming and Marconi’s — per per Aer ee вө De К on „ec. 100 
Wireless Telegraph Oompany, Limited. Midland сно Power Dis., Ld., 44 р c. lat Mort. Deb.. 100 
25883, Transmitting instruments for wireless telegraphy. | Ne"cssue upon Tyne Hlectrio Supply, Ordinary ........ ф 
Fleming and Marcom's Wireless Telegraph Company. Limited. | Notting Hill Electric dur VVV 10 

25698. Bodies adapted for lighting purposes, and rendered Sond Be 5 5 Ж. 1-500 (Reg.) 

incandescent by heat or electricity. Ladd. VFC 8 

20963. Suspension magn passes ther instru- | Royal N Oom of Montreal t. F'irst 
T n. жеее мез Shares Mortgage Bebentures РЕЧАТ e m RE a EE 100 


ments. Lilley. 
27497. Devices for lighting gas burners by electricity. Duck ham. 
28334. Automatic weigher for grain, coal, or other flowing 


Smithfield Markets Electrico ба Ltd., Ord., 1-12,000.. 6 
4 cent. Debenture eS OS OC 0.0 0.0 оо HE OE ® һе 


Bou on, Ordinary 
South Metropolitan mens с Light and Power Co., Ord... | 


materials electrically controlled. Simeon, Parnall, and - 7] percent, Cum. Рге!........................... 
Hipkins. ——— 44 per cent. lst Mort Dob. M ˙·¹- S 100 
1904. di Jum Ditto, үш 1904 ......... TM 40.060 ö 96959 ое б 
931 . Electr 10 batter 108. Kamperdyk. — Bi pe = ret. @eee8 mids @eeeeneo0oe seen 2 Өй Bi ж 5 
874. Construction of the armatures of dynamo-eleotrio | ,, ———— 9$ Рег cenu. DoD., e En TI)" тее ааа 
| machines and electric motors with a view to facilitate рен 5 e 50,001-80,000 8 
the mounting of tho same u their shafts. Rees. estminster, Ordinary ...................... i-am B 
y P —— Ordinary - Pret, 110,101-158,051.. 8 


gas. Electric incandescent lamps. Schwab and Vogel. 


1011. Electric winches, Laing. Electric Tramways.— 


Angio Argentine: 5 per cent. Cum. Pref., 1-260,007 ...... | ae 


— 70.00 IOO — VF 5 
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I D UR RE REID Per nent 5 per cent. Debentures о Кезөззэзео е ое 100 $ a 
COMPANIES’ STOCK AND SHARE LIST. JJ) F 
| А per поа C ux Pref. Red, 1009 1-10,000 .......... E E “1 
— —— 5 yer cent. Deb., Red., 1-00 
Name. gu Last price rg M рег cent. "Red. Deb Debs Stock е i GOL EGER: M9 .. 1-8 
А Rath ec. am Wa: , V . Ж 
Commereial and Industrial.— £ 8 —-— 5 per белс бош. Pref. 125.800 1-59, 5 1 15 / H 1/16 
Alliance Eleccrical Co., 5 per cent. Cum. гн on Er 000 1 ~ H Belfast Street Tramwa · а, Ord., 1-26,600 .................. 10 10-11 
Aron Electricity Meter p. o. Cum. гер — 15/32 9/16 Віаскроо! and Fleet 9 2 . 10 ~ 138 435 
British Insulated and Helsby Cables, Ord., I. 1.100.000 — 546 Briabane Tramway Invest., Ыш. ME 1975000 ......-. E Ma 
б per cent. Oum. Pret, 1-100,000 - F "E 97.1 —— 5 per cent, Cum. Pref., ‚ 1 75,000... «4 
— — 44 per cent. Mortgage Debentures .............. = 101-104 ерии рор DID. beret "Red., Prov. бен. ali pd. 100 96 100 
British -Houston Co., 4i per Gent 1st Mort, Deb. 00 00:182 British oe аша! ia Blectric Railway Oo., Ord. Def. ... = ем 
cuse Hiec and Manur., 6 per cent. Pret., ее ° == Won. Gum B pe soak PE * 5 E 1 1 
2775, 001-375, бё кандй ee ecccocce n *s«esc990609009€6 [ 2g 3 —— % рег cent. lat Mt. Debs., Nos. 1-6,250, of 240 each 48 an 1031 pe 
— 4 cent. Mortgage Debenture Stock .......... = 8+9 —— 49 per cent. Vancouver Power Deb. ...........- 1 = 97-100 
PM А, ; Noa. 1-106; 781. а . British Hiectric Traction Urd. 1-500,000 & 60, 001-90, 000 10 .. 910 
— Non. Oum., 6 cent. оо ааа ааваа ES en ә б { = 6 per cent. Ош. Pf., 30,001-60, ооооое оо as es a =» 1071 
—— 44 per cent. 1st Debenture Stock T2100 — 93-96 —— 5 per cent. ual DebentureStock . 100 .. 117-119 
— 4 per cent. ind Debenture Stock oo me ao na o.o oa ее 100 em 69-75 — ges per cent 2n Dob, Stock . 09. «4000005920499 99 100 1 
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Amount | Amount 
Name, paid. Last price. Name. | paid. La priee 
£ 8 
Buenos Ayres and Belgrano Tram. , Ord., 1-100,000 ....— 6 .. 54 ——'6 per cent. VF 10 - 919) 
— A 6 per vent. Om. Pt., 1-40,000 —— 2 os Ò ~ tà 3 Perth leo. Tramways (W 4. 36 г cent. 1 Mrt. Deb. 8k. 100 = 105 1 6 
+6 B' 6 pet cent. Om. PL, 1-87,500 озоооо оо овоо 90 6 - b, 1 Potteries Blectric Traction, inary 80,001-40,00 ( «s ms 10 8 t 
5 per cent. Deb. Stock, Red. 6 сооооз оооо оз оо оа 100 ев 10% 108 б per cent. Cum. Pref., 1-20,000 оо оо оо шо Q6 Фе те 10 a» 2 
Prov Oert., all paid — ...... 0 0... 100 . 102 5 44 per cent. Debenture Stack ..........-.-... 100 . 99 112200 
Buenos Ayres Electris Trams., Ld., 5 p.c. Deb. Stk., Red. (00 .. 96-99 South Lancashire Blectric Traction and Power Company 
Calcutta Tramways, Limitet, 1-102. ае а UE xar ТВТ 000 Ordinary ............ оган | 1 
4; per cent let Deb. Stuck. ited. eea0009022299900 100 ee 10 -1 8101. 188 6 per 6005. Preference $e оо me Q6 Qe (9 Ce 1 1 
Саре Biecorio Cramways , Nos. 1 480, %% ........... d 17,16 1 11/16 — — 8588 095 44 per cent. Debenture Stock = 100 p.o. a c. 
Olty of Birmingham [ramways, 5 per cent. Cum. Pref... 5 44-6 | 
4 per аа момо ҮК ксүз ашу = 98101 Blectrie Railways.— Р 
ombo Blectric [Tramways ,0 percent. ; 
бо! Mortgage Debenture Stock, Bed. ee % %%% „%%% „ oe 06 оо 99 100 101-104 Central London, Ordinary o o ae =o ao =o ae oo mo ae mo me ao mo = 9 7 = S dra 
Cork Electric F Ordinary ... m 1115 4 рет ont. Prein... 100 * M 
" 5 r cent, um. о „ ee ares oe oe ee ee ee оо ог ms эш . — 99 39 deferred... .. .. . ce - = 
2 4 Ber cent. Debentures ...........-.......-.-. 100 — 101-108 —— 4p.c. Deb. Stock (Prov. Script Carta.. paid). 100 - 10 9 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .... 10 14 City and South ордоп, Goumon Ordinary f/ =o =o ne 10 = 104 107 
E. pet gent. Mort. Debs., 1-5,000, Red. ог оо оо ne 100 =з 94-97 — б per cent. Pref, Stock '91.. — ame ao „% (u$ GO mo G мз ео 1 же 117-190 
I apertal ram в Ordinary soas ab we Pe dodo eR эө e» 69 ae eo all — 18.19 #9. 99 . 99 h эз оо OS ою ео фо см „е ae as € 1 ер 114-117 
——— 6 per сеп Oum. Pref. © © 99 BO „% e9 aoao ве оо оо оо ÜL? all = 14-143 A — Overh 8 99 01 Gave ro өз өз тә ез m e 10-1 Е 
(8 рек сөн! рез Stock ‘and Lighting, 6 per c 100 108-11 pias Оте“ а: Pref. 9.9 a.o ao ao ол оо Ee a € 10 e 324 
Thanet ec c Tramways an gi per e. $ оо оооооо бо оо сово оо оовооово m9 am 
Tele um. Pret., Nos. 80 001-60,000 . рое ии 4 per conb. Mortgage Debentures, Вой, пыш. — . 89-101 
4 per cent, Debenture Stock .................. 100 = Underground Electric Railways of London, 5 per cen 99.88 
Kidderminster and District Lighting and Traction, Pref. 5 . 8-84 Profit-Sharing Secured Notes 88 905 
London United Trys. (1901), 5 per cent. Oum. Pref, ...... 10 .. 104-10; Waterloo and City, Ordinary f 100 l ` 
6 per oed. let. ut Dh. Stock, Red. ... ....... 190 „ IM Md | 

airas Elec. Trams (1904), Lal: 5 рег cent. Deh ВК, Red. 100 .. 103 105 Telephones.— | 

et litan Elec. Trams., Ld., Defa., 1, 514, 010. oe 4 ` ао т» ао ао ао ao an ою аз 2 108 

3 per cent. Cum. Pref., 500, 001-1, 000 000 ... .... l 553 15164 National 1 еее n Ж 107 9 

ZZ 4p per cent. Deb. “took, den. .. . . . 100 .. 103-105 A HMM о EM 
Milwaukee Electric Rail and Light. 5 per cent. 50-yr. Cons. 6 per cent. Cum. Second Pre. 10 12135 . 

Mort. Bonds, 1926, 1-5,500 aud 7.001-8 000............ $1,000.. 108-113 i Б per cent. Non. Саш, Third Pref, menu ba 81 
Montreal Atreet Rail, Sterling 5 per cen . (Mort.) Deb., : 3 per cent. Deb. Stock, Rd.. 100 . EN 
1908, 1-600 . er e ск LEEEEEEE m 100-05 — — $ par nant Neh. Atock, Red. 7 100 104 -1 
— Scoring fy por cens Deh., 1922, 601-2000 ....... 100 .. 105-105 ——— 4 per cent. Prov. Corte . we б 
New Genera! Traction, 6 per cent. Cum. Pref., )-10,000 and | Nore- > 9 - -(cOomoen? .—-. 1 15 16-1 1/16 
54,001-74,000 ... берен COR ME PISTE NORTE у 5 — il ——— per cent, Cum. Pref............... — aaa ahs 1 .. hu 
8 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Traffic Returns tor Increase or les at. Accounts for past year. 
week decrease single track | Cost 
; | open. — per 
Cine. —- — 3 — | — — ys — erga | | = |» с | » Жесири үнс : — 
urrent otal assengers ar miles as- | Car e of | mile, 
assai 1904. | 1903. || Week, | year. Ге» Рея | Ending receipt. carried, run. enger mile. track. 

1 ee d | 2 £ ИЕ IY | £ Kus a d. 
Aberdeen Corporation Nov. 19 1,118 | 1,040 |+ 78) + 5,7913 194 194| May 31 37,931 | 9,099,715 | 794,641 |0'98 | 13°02) 1,970 | 6*1 
Ayr Corporation.. ШИЖ. 181 170 ＋ l| sn} 8 8 „ 15 14,160 3,201,586 | 336,049 | 1:05 | 10°11) 1,770 | 504 
Barking Corporation | » 19| 44 — ә — 1153 — — — | — | ae [= [| = — 
Birken bead Corporation c MU | 947 934 |+ 13 + 430 | 25°55| 234 | March 31 56,0°3 | 11,327,932 1,519,701 |1:158| 998 2.3885 671 
Birmingham Corporation . ,, 19 319 — —. i og gre гм an TE ам | 2 d e 2 
Birmingham Tramways Co. ..| ,, 19 | 5,252 | 4875 | + 377 — | 64 64 — — — ы | = = E Tat 
Blackburn Corporation ...... I DW 926 7:0 |+ 75 + 3,175 24 | 25 | „ 25 45,574 7,742,692 951,484 | — 10 94 | -— 4.99 
8kackpool СогрогаМоп........ „ 27] 353| 25+ 69) + 5,910 | 17b | 174 „ 31211168 | 6,169,121 | 784,445 |152 |108 | — — 
Blackpool -Fleet wood Trams. | „ 19 194 | 186 |+ 8 + 381 163 164| Dec. 51 32,021 | 2,253,984 600,757 | 3:24 |12775 | 2,00 | 705 
Bolton Corporation .......... » 20 1.685 | 1,68 |+ 45 + 478 | 58 | 38 | March 51 94,161 | 19,895,496 2,188,030 | 1°14 10·˙32 5,766 | 589 
Bournemouth Corporation. , 16 873 | 718 | + 95 + 2,107 |1015 | 104 — — — ка — — n c 
Bradford Corporation ........ „ 12| 3,864 | $616 |+ 28 — 77 | 41 — — — — —— | — — 
Brighton Corporation | „ 20 795 751 ＋ 44 =. 111514 744 „ 31| — | 10,432,508 | 1,031,928 |100 1010 — - 
Bristol Tramways Company. ,, 18 4,631 4.805 | + 328 | — | 514 | 514 Dec. 519 255,150 44,391,439 | 6,033,528 — — — — 
Burnley Corporation „„ 19| 1,015 751 | + 254| — 1060; 1 | ex — m жа — um d ж 
Burton Согрог« Мор ........ .. | » 15] 516 59 — 13 — 8; | — March 31j| 11,574 | 2,556,134 282,578 | 1°08 | 9:81| 1,570 | 7-57 
Oandiff Corporation . „ 12 1,902 | 1,865 | + 37) T 1.666 — | — | — — Er e 12 — — 
Carlisle Tramways Company. ,, 19| „ 176 159 |+ 17) 4+ 217| — | — | Dec. 319, 9,987 | 2805,977 | 334,393 | — | 717) — — 
Central London Railway. ..... n 19| 7,007 | 7,158) — 81|— £S54 6 | 6 „ 91/362,471 | 44,955,938 | 1,292,674а | 1:87 | 64°87 | 58,229 | 35-60 
Зу & South London Railway, „ 20| 2,965 | 3,030 |— 67| — 1914À| ^i | 68| 4, 51165,003@ 19,069,519a — — | = — — 
Colchester Corporation ,, 16 181 = | е — un. am d x WE FAS — = e — — 
Cork Е. Т. апа L. Company ß 17 429 291 |+ 37| — 2514 — — | „ 319 26,657 | 6,355,823 919,676 1:00 | 6-95 = 39 
Darwen Corporation „ 9| 226 208 | + 18| — 81 | 7:25 7:23March 51% 12.541 | 2,560,755 | 254.279 |125 | 11-65 | 1,707 | 9-56 
Dover Corporation .......... а 19 | 165 197 | + 6|- 254 441 43 „ 1 11,255 | 2,871,532 | 280,901 091 9635| 2,505 — 
Dublin & Lucan — Ry...| » 3 [s Bs . ee WR * zm Mr р: 63 Dec. 519 6,23% $88,905 | 107,164 |388 |14:09| 952 | 7:30 
Dublin U. T., electric cars. „ | 3,7 | 3, 4 м | ё | | 
Dublin 8. District, Electric ..| ,, 18 841 | 725 |+ 16 | 7 | 4 |, 51015648) — | 5493556 | — | = [- — | —À 
Duadee City Tramways ...... „ 15 817 795 | + 21 — 22 22 May 15 35,874 9,084,522 | 752,814 | 0°93 |11:276| 1,630 — 
Fas Ham Corporation ...... „ 12,851 588 | — 27 + 1,453 | 10°77) 1075 March 31| 34,312 | 12,950,299 | 807,002 |063 [102 — 
Glasgow Corporation ........ „ 19 14,470 | 13,392 | --1,078 | --20,169^| 145 | 125 | May 519 656,572 | 177,179,549 14,008,750 | 0°88 1125 | 5,489) 7404 
Gloucester Corporation ...... „ 16 722 — — са 5) — ms Ae — xd: he ds Er = 
Halifax Corporation sb, ДО 2,625 2,552 | + 2753 + 3,872 55 301 | March 31| 68,283 16,322,054 1,387,885 110 |1179| 2,0'9 8-77 
Huddersfleld Corporation ....| „„ 12 1.250 | 1,175 | + 87 — | 85 55 „ 31] 65,545 | 11,593,287 | 1,652,000 | 1°2 951| 1.873 | — 
Hull Corporation, E. S. „ 19 2,039 | 1,854 | + 205 + 9,615 | 25 | 19 „ 31 87,707 | 21,065,999 | 2,218,096 1-00 949| 5, 50 
Ilford Corporation „ 12 370 2435 + 27 — | 194 1. == = — — ias Le * i d 
Ilkeston Corporation „ 16| 106 124 18 | -- ЕЕ = — — P e EA | —— "*2- | Cu 
Kirkcaldy Corporation. , :6 202 — — — кже! (6 аа а — Ж: | Z = = — ч 
Leeds Corporation > 22 6,001 4,995 | + 98 411,646 | 89 814 | „ 25\280,562 | 60,759,234 | 6,215,799 | 1°10 | 10:94 | 3,407 4 
Leicester Corporation ........| ,, 19 1,709 — = — 1 = | = — | = Ré. Ew Aem ef <i 
Liverpool Corporation „ 12 10,542 | 10,163 | + 179 __ | 103 105 | Dec. 519 551,84 113,057,254 11.734.838 |111 | 107735, 5,160 | 6 
Liverpool Overhead Rallway..| „ 20 1,435 1,592 [5 147| - 1,7531, 657 — June 30 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 — 4 
London County Council .. .. .. |» 5 12.882 | 10010 72.572 473326 | 46| 40 | — — с = adl ый jt; Й (fem 
Lowestoft Corporation cece ‘Oct. 29 160 175 | — 15 — — — S — ims = | — ont Gin — 
Maidstone Yorporation ...... Nov. 17 108 — — 2 = ais =, е pem m = ы = 
Manchester Corporation. ... „ 19| 11.679 | 10,795 | + 886 1311 — = E єз = | — = = —— 
Metropolitan Elec. Tramways, „ 11 1,752 1,130 | + 621 + 9,851A| 10 = x | — | = -— = еч — Е 
Nelson Corporation , 19 109 78 51 | +.1,251 21 — | March 51) 5,200 | 1,420,759 171,132 | 83 | 6:47 PI c» 
Newoastle-on-Tyne Corptn. „ 19| 5,523 | 35,451 | + 77 — 45 383 „ 25 185,027 | 39,715,120 | 4,059,907 |11 1094 4,1110 | 7-19 
Newport (Mon.) Corporation.. ,, 19 498 414 |+ 83 + _ 387 15 = vam еа ie Ei PM ae PA — 
Portsmouth Corporation . .. ‚ 19| 1,462 | 1,519 | + 145 + 5,675 | 29 | 29 „ _ 31| 91,448 | 18,204,426 | 1,828,195 | 115 | 1239) — — 
Rochdale Corporation — — = = — 44 44 „ 319 5.416 995,481 127.456 1:58 | 1027| — TA 
Rotherham Corporation .....| ,, 19 419 433 — 14 — — — „ 31 2)98 | 4,914,479 525,840 | 1:02 |9:570| 2,247 | 668 
Salford Corporation Mb: — -- — — — dis y == 5 4 Er ae - de a. 
Scarborough TramwaysCo....| , 5 81 =f a - 72) — — — | — | - — |: — | - 
Sheffield Corporation ...... » 20| 445) 4,255 | + 197 5,259 344 — „ 259 216,509 | 56,812,049 | 4,926,085 | 0-904 [10-4@8| 7,510 | 70° 
Sonthampton Corporation sot hd 886 851 + 32 2,127 11 11 „ 31 35,874 9,084,522 752,814 | 0°946 |11:436| 3,760 — 
Southend-on-Sea Corporation.. Oct 19 2/2 245 | + 29 + 1,292 64 = — = м 2 5: * = Рэя 
Stockport Corporation ...... Nov, 18 460 530 | + 10 + 7,728 114 ЗЕ, = теи — | dw — m ч * 
Snnteriand Cormration..... | , 6| 1,117 | 1093! |+ 2 720 |1951 18-48) — ,, 51 62,506 | 14,848,958 1.488.465 101 |1046| — | 608 
Swindon Corporation „ 160 | — — - 3; t» 4 en d] - | x куз =. |196 Ры 
Wallasey П D.C ace, | op 29 645 063 | + 76| + 1,666 | 105 | 10°5 „ 51 35.861 | 6,564,493 757,688 | 1°28 | 11-56 | 4,100 | 7:60 
West Ham Corporation ...... ~ 19 1,047 — — — 8°62 = e = — es cae) Vite -— a 
Wolverhampton Corporation... „ 16 708 420 + 238 74 — „ 310 20,878 4,263,066 417,555 | 12:000 — — 


,* Includes maintenance of t way and proportion of profita to the tramway companies for term of unexpired lease. С Train 
b Per mile of single track. о Include rai] and Num. d 'Inaladine Терге ре f Including one section of horse — l Ñ Halt year's figuren, 
Only eight months—expenditure includes large special items ineldental to starting new department, б 
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in., and there are the usual two tool boxes. This planer | а larger boring-mill, which will take up to about 30ft. 


works on the edge of a deep pit so that work up to about | diameter, now in course of construction. 


All these larger 


18ft. by 18ft. by 4ft. can be taken. In addition to these | tools have individual motors, so that there is no waste in 
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large planers are a number of smaller planing machines, 
mostly by the Niles Tool Company. A little further down 
the shop from thé two large planers comes the largest 
boring mill at present installed. This is a horizontal mill, 
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FIG. 12. —View of the North Gallery where the Field Coll Winding is carried out. 
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beavy belting or countershafts, nor in the motor when 
the machine is idle. It will also be seen from Fig. 8 that 
these larger machine tools are served by the two-ton jib 
cranes referred to above. In consequence of this the wurk 
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and will take work up to 19ft. бїп. diameter. This mill can be adjusted without requiring the presence of the main 


was manufactured by Messrs. Smith and Coventry, and 
works at 12 different speeds, the feed being from gyin. to 
in, and there being two tool boxes on the cross slide. 
ear this machine the foundations have been provided for 


travelling cranes over the tools. This leaves the travellers 
free to move materials up and down the shop, which is 
their real purpose, and it avoids endless delays. There are 
also a large number of smaller horizontal boring machineg 
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in the shop, the smallest of these having a 3ft. bed, as it is 
found that a great many classes of work can be done much 
more expeditiously on these mills than on ordinary һоп- 
zontal lathes. The majority of the smaller boring mills are 
by Messrs. Richards. 

Farther down the shop is the erecting department for the 
heavy machines, where such work as that shown in Fig 9 
is carried out. On the left-hand side is the erecting shop 
for motors, which is illustrated in Fig 10. The parts and 
finished motors seen at the right hand of this illustration 
show that work is going through in large quantities. A 
considerable number of the motors in question are for his 
Majesty's dockyard at Chatham. Fig. 11 is a view taken 
farther down the main shop, at a point where the armature 
winding is carried out. This department is partly under 
the north gallery, and immediatsly adjoining the hot-room 
for drying out the wound armatures and coils. It will be 
seen that the varnishing-room opens out of this hot-room, 


rr 


| 


and this avoids any delay in the application of the 
varnish on to the dried and heated windings. The field- 
coil winding department is in this north gallery, in 
the space labelled Magnet" in the first-floor plan in 
Fig. 5. In this gallery the insulated bobbins are wound, 
but not those field coils which are wound with copper strip 
on edge. This work is done in the south gallery (Fig. 13), 
and we were particularly struck with the excellent results 
obtained with the special tools designed by the firm for 
this purpose. It is well known that if a rectangular copper 
strip is wound on edge over a circular core, the strains in 
winding leave the copper thicker on the inner edge than 
on the outer. In order to avoid this and the consequent 
looseness at the other edges of the coil, Messrs. Bruce 
Peebles and Co. use a strip which is not rectangular 
in section in the firet instance. The thicknesses are 
зо proportioned that after winding the thickness is 


uniform, and the insulation is thus gripped equally | 


at the inner and outer edges of the coil, These 


spirals, after being wound, have a slight cut taken off 
the outer circumference, and the appearance then of the 
magnet with this edgewise copper round them is as pleasing 
as the construction and insulation is sound. An interesting 
case of strip winding of field coils was going through the 
shop at the time of our inspection. This was on the field- 
magnet system of a large turbo-generator, part of an order 
of six machines, each of 1,000 kw. output. The small 
diameter and great length of this four-pole magnet, and 
also its construction in cast steel, prevented the adoption 
of edgewise winding. Instead of this, the firm adopted a 
broad copper strip equal in width to the winding space, 
and wound in a spiral over each magnet. The result, when 
the bronze packing pieces had been added, was a most 
mechanical one, and well able to withstand the enormous 
centrifugal strains found in turbo-generator working. Fig.14 
is a view of the stator of this machine, which is designed for 
high voltage, and is wire-wound through micanite tubes. 


The whole of the micanite used in the works is built up in 
the department marked ‘Girls’ Room" in Fig. 5, where a 
number of ingenious moulding devices are in regular use. 
In this department is also carried on the insulation of the 
former-wound coils for direct-current armatures. A view 
of this department is given in Fig. 15, and Figs. 16 
and 17 show stators of induction motors before and after 
winding. 

Of the testing shop and test-room we have no illustration 
to give, as in this hard-driven department the machines are 
made to show rather what good work they will do than 
how well they look. The lay-out of the testing shop is 
good, and the system of dividing up the testing work on to 
tive switchboards enables a large number of machines to be 
tested simultaneously. By means of throw-over switches, 
either alternating or direc? current machinery can be 
supplied from each of these boards. Underground mains 
are provided from these testing boards to groups of 
terminals at the floor level, In this way the chief of the 
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testing départment is able to keep down to a minimum the | stamping and core building department, in which some of 
loose wires, which, lying on the floor of the test-room, | the latest tools for punching iron discs are to be seen, nor 
become a nuisance: to the testing staff, and involve | have we described at all the tool-room with its excellent 
frequently a great waste of time in tracing connections. system of checking the delivery of tools to the workmen 
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FId. 15.— The Coil-Insulating and Micanite Manufacturing Department. 


After the machinery bas passed the critical examination 
of the testing staff, it passes down 175 shop through the 
painting and varnishing rooms. Outside the latter is the 
packing department, from which goods are dispatched other 
than those passed into the finished stores. With the large 
number of orders in hand and demand for prompt delivery. 
it seemed to ов that the packing department was at presen: 
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FIG. 16. —8tator Core of Induction Motor. 


receiving the great bulk of the goods, leaving the finished 
motor stores little chance of being filled. This shows that 
even with the large works, which are now employed night 
and day, the commercial department of Messrs. Brice 
Peebles and Co. are keeping ahead of their manufacturing 
departments. 

Our description of such large works is bound to be 


incomplete, For instance, we have not mentioned the 


and their return. We can only record our general 
impression that the firm has been as careful in the design 
and equipment of these works as they were in the design 
and construction of their first electrical apparatus, which 


Fie. 17.— Winding a Stator for an induction Motor. 


gained for them tbe reputation they enjoy as electrical 
manufacturers. With the improvements in manufacturing 
facilities, we see every reason to expect that the machines 
manufactured at East Pilton will surpats even those turned 
out from the Tay Works, and that they will more than hold 
their own in the markets of the world, ; 
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HYDRODYNAMICAL AND ELECTROMAGNETIC 
INVESTIGATIONS REGARDING THE MAG- 
NETIC-FLUX DISTRIBUTION IN TOOTHED- 
CORE ARMATURES.* 


PROF. H S HELE-SHAW, F.RS, LL D., ALFRED HAY, 
D.SC, AND P. Н. POWELL, M SC, M.ENG. 


INTRODUCTION. 

Some four years ago, two of the authors of the present 
paper described а hydrodynamieal method of attacking 
two-dimensional magnetic problems. A full account of this 
method, including a detailed description of the apparatus 
used and examples of the results obtained, will be found 
in а Royal Society paper for 1900 f Here it will be con- 
venient, for the sake of those membera who do not happen 
to have seen an account of the method, to give a brief out- 
line of it. The laws which govern the distribution of 
magnetic flux in space of two dimensions are identical with 
those which apply to the stream-line motion of а perfect 
incompressible fluid in two-dimensional space. If, there- 
fore, we had such a fluid at our disposal, and by causing it 
to flow between parallel bounding walls determined the 
distribution of the stream-lines, this distribution would 
also represent that of the magnetic lines or tubes in a 
corresponding two-dimensional magnetic problem. This 


BY 


Fic. 1. 


Fic. 2. 


is the underlying principle of the hydrodynamica’! method 
as applied to magnetic problems. 

In trying to put the principle of this method into prac- 
tice, we encounter the following difficulties: (1) the diffi :ulty 
of mapping out the invisible stream-lines of the fluid; (2) 
the fact that there is no such thing as a “ perfect” fluid at 
our disposal, every actual fluid being more or less viscous ; 
(3) the difficulty of finding an analogue for magnetic 
permeability, in order to enable us to study the flux dis- 
tribution in cases where the field consists of regions having 
different permeabilities. 

The first difficulty is surmounted by using а colourless 
liquid into which are injected thin colour bands, consisting 
of the same liquid mixed with a suitable dye. The second 
difficulty at firat sight appears ineurmountable. But a 
closer mathematical investigation by the late Sir G. G 
Stokes? has revealed the somewkat astonishing fact that 
when any viscous liquid is made to fliw in a very thin 
layer between parallel bonnding walle, the stream lines 
obtained are identical with those of a perfect liquid. This 
theoretical deduction was subs quently fully confirmed by 
us in the paper already referred to. The liquid used by us 
was glycerine, and the dye for mapping out the stream-lines 
was a mixture of aniline dye with permanganate of potash. 
The colour-bands were injected through a s-ries of very 
minute apertures at one end of the slide between whose 

* Paper read before the Institution of Electrical Engineers. 


t Phil. Trans., vol. 195 (Series A), pp. 303-327, 
+ B.A. Roport, 1898. | d 


parallel plate-glass walls the liquid was allow to flow. The 
third difficulty consists in devising а method by means of 
which the effects of varying magnetic permeability may be 
imitated Now it may be shown, both theoretically and 
experimentally, that when a viscous liquid flows in a thin 
parallel layer, the quantity of liquid passing per second 
‘cross a plane of unit length drawn normally to the stream- 
line is, for a given pressure gradient, inversely proportional 
co the cube of the thickness of the liquid layer. Hence, if 
the liquid is made to flow through several regions of different 
thickness, the ratio of the cubes of the thicknesses gives 
the ratio of the permeabilities in the corresponding 
magnetic problem. 

The practical method employed by us consisted in coating 
one of the thick glass plates forming the slide with a thia 
layer of paraffin wax, and then forming a cavity or cavities 
of the required shape by carefully scraping away the wax 
over certain areas. These areas, over which the liquid layer 
had a greater thickness, represented the regions of high 
permeability. Тһе permeability varying in proportion to 
the cube of the thickness of the liquid layer, no difficulty 
was experienced in constructing slides in which the per- 
meability over certain regions had as high a value as 1,000. 
The slide through which the liquid flowed being suitably 
illuminated, a photograph of it was taken, and thus а 
permanent record obtained of the particular stream-line 
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distribution. The stroam-line diagrams which accompany 
the present paper are reproductions of the photographs so 
obtained. | 

The validity of the hydrodynamical method having been 
established, we proceeded to apply it to some problems in 
dynamo design wbose solution bas always been a matter of 
considerable difficulty. In order to render the investiga- 
tion more complete, however, we decided to supplement tbe 
results obtained by the hydrodynamical method by experi- 
ments carried out on an actual dynamo fitted with several 
armature cores having different sizes of teeth and slots, and 
different air-gaps. Inthe calculation of the magnetomotive 
force required to produce a given magnetic flux in a 
dynamo having a toothed-core armature, the designer 
encounters two important difficulties. The first of these 
is the determination of the reluctance of the air-gap, 
including the allowance to be made for the distortion due 
to the armature teeth and for the fringing effect around 
the edges of the pole-pieces; and the second is the 
determination of the reluctance of the teeth themselves 
It is in connection with the first problem—that of air-gap 
reluctance—that the hydrodynamical method is of par- 
ticular value. Althongh attempts were made to apply it 
to the second problem—that of tooth reluctance—by con- 
tinuously varying the thickness of the liquid layer repre- 
senting the tooth. yet the diffi-ulties of doing this satis- 
factorily proved so great that the attempt had to be 
abandoned, and we preferred to carry out this part of the 
investigation electromagnetically, using the ballistic method, 


THE ELECTRICAL ENGINEER, NOVEMBER 25, 1904. 


HYDRODYNAMICAL INVESTIGATION OF AIR GAP 
RELUUTANCE. 


For the sake of completeness, and with a view to render- 
ing the present paper as useful as possible to the dynamo 
designer, we propose in what follows not to restrict our 
attention to our own investigations, but to supplement 
these by an account of the more important researches 
carried out in this direction by other workers, and to state 
the results obtained in a form which will render them 
available for immediate practical use. 


A. Fringing Problem.—If we except various more or less 
arbitrary and imperfect empirical rules, the first attempt to 
deal with this problem in a scientific manner is due to 
Messrs. C. C. Hawkins and R. Wightman, who, in a paper 
entitled “The Air-Gap Induction in Continuous-Current 
Dynamos,"* obtained a correction for the fringing effect on 
the basis of certain very simple, though incorrect, assump- 
tions regarding the form of the magnetic lines in the 
Vicinity of the polar edges. Shortly afterwards, Mr. F. W. 
Carte: f succeeded in obtaining an exact mathematical solu. 
tion of an ideal case, which, however, so closely corresponds 
to the actual problem that from a practical point of view 
the solution may be regarded as furnishing a perfect 
correction. The most convenient way of taking the fring- 
ing effect into account is to add to the length of the polar 
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arc (in estimating the effective cross-sectional area of the 
gap), à term consisting of the product of the single air-gap 
length into a certain coefficient, c, whose value depends on 


the ratio г = distance between pole: pieces, the «distance 

length of single air-gap 
between the pole-pieces” being measure along the armature 
Circumference, and hence representing the length of the 
interpolar arc. The following table contains the values of 
с corresponding to various values of ғ: 


r= 4 5 6 7 8 9 10 12 14 16 18 
c=1'32 1:59 1°79 1:89 2:15 2°30 2:45 265 2:84 500 515 
r- 90 22 2 26 28 50 55 40 45 50 60 
c=5 2 340 551 561 370 378 5:98 414 428 440 4:66 
By means of this table the necessary correction in any 
given case may be at once applied. 


B. Problem of the Flux Distortion brought about by Armature 
Teeth.—It is at once obvious, without the necessity of going 
into any elaborate investigation, that the presence of teeth in 
the armature core is equivalent to an increase in the gap 
length (or a reduction in the gap area); for the teeth 
disturb the uniformity of the flux distribution, causing a 
crowding of the lines into the regions of the polar surface 
which are opposite the teeth, and thereby increasing the 
fall of magnetic potential, from the polar surface to the 


* Journal of the Institution of Electrical Engineers, vol. xxix. 
р» 436. 

+ Ibid., p. 995; also Electrical World wad Engiucer of New York, 
vol. 37, р. 884, | 
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crown of any tooth, above the value which it would have 
if the distribution were uniform—zi.¢., if the core were 
smooth—and the total flux unaltered. Assuming that the 
exact effect produced by the teeth is known, a convenient 
method of applying the necessary correction consists in 
multiplying the gap length by a certain correction 
cot ffi :ient,” and then, using this corrected value, in proceed- 
ing with the calculation as if the armature core were 
smooth—7.¢., as if the flux distribution were uniform. The 
correction coefficient " clearly represents the ratio of the 
maximum to the mean induction. It is not difficult to see 
that the value of the correction coefficient depends on the 
two ratios s/t and s/g, where s= width of slot, t= width 
of tooth (at top), and g=length of gap. In Figs. 1-9 are 
given a series of stream-line diagrams for various values of 
the two ratios s/t and s/g, and a careful examination of 
these enables one to form a very good idea of the effect 
produced by the teeth. The chief value of the diagrams, 
however, lies in the fact that they enable us to determine 
the numerical values of the correction coefficient in the 
various cases. All that is necessary for this purpose is to 
determine the number cf stream-lines per unit of length in 
the space well under cover of a tooth, and to divide this by 
the mean number of stream-lines per unit of length for 
tooth and slot. The values of the correction coefficient во 


obtained are given in Table I. Р 
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Attention may be drawn to one or two features clearly 
exhibited by the diagrams. Two well-known effects are 
shown very plainly : the refraction of the lines as they pass 
from a medium of low into one of bigh permeability, and 
the erowding of the lines along the sharp edge of the tooth. 
It will be further noticed that between the straight lines in 
the region immediately above the tooth and the curved lines 
entering the slot and passing into the flank of the tooth, 
and exhibiting a concavity towards the tooth, there are 
certain intermediate or transition lines which are charac- 
terised by a point of inflection, the upper part of the line 
being concave and its lower part convex towards the tooth ; 
the convexity gradually decreases as we take lines further 
and further away from the tooth, and is ultimately replaced 
by a concavity along the entire length of the line. hile 
our experiments were in progress, a very important con- 
tribution to this subject appeared by Mr. F. W. Carter,* 
who followed up his previous success in attacking the 
fringing problem by working out a solution for the air-gap 
flux distribution in the case of a toothed-core armature, on 
the assumptions of negligible pole-face curvature and infinite 
permeability in the teeth. According to Mr. Carter, the 
correction coefficient is given by 


8 
1+5 
і 


„ 
1 + (1 — 7)- 


* Electrical. World and Engineer of New York, vol. 38, p. 884, 
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HOPED 
where c = { tan ^r log 117455 ; 

Mr. Carter’s solution furnishes a correction coefficient 
which may be regarded as quite accurate enough for all 
practical purposes, and a reference to Table I. shows very 
satisfactory agreement between the values determined by 
our stream-line method and those calculated by means of 
Mr. Carter’s formula. Such divergencies as exist in some 
cases are to be attributed to want of accuracy in working 
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out the values from the stream-line diagrams, due to their 
comparatively small scale. Previous to the appearance of 
Mr. Carter’s paper various attempts were made to deal 
with the problem, and it is interesting to compare the 
results furnished by some of these older methods with the 
correct values now at our disposal. 


Method I.—A first very rough approximation may be 
obtained by assuming that none of the lines pass down 
towards the slot, but that they all crowd into the tops of 
the teeth, forming a series of isolated patches, as shown in 
Fig. 10. The correction coefficient is on this assumption 
given by — 
over correction, which increases with increase of : 


=1 + 7 and leads to a very considerable 
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Method II.—It is assumed that the effective area of the 
air-gap is the arithmetic mean of the polar urea and that 
corresponding to the tops of the teeth. The correction 
coefficient is given by 


t+s 
t+ s” 


E 
1+ Р 
1+5? 
t 
This method leads to an over-correction when“ is smal), 
g 


and to an under-correction when -? is large. 
9 


Method III.— The lines are assumed to be straight, and 
to be distributed in wedge-shaped masses, as shown in 
Fig. 11. The reluctance over a width of one tooth and 
slot of a thin layer of unit breadth (measured in a direction 
parallel to the shaft), and at a distance z from the top of 


the tooth is. "^ ^, where dz is the thickness of the 
t + i ＋ 
9 


The total reluotance is thus 
" | | 
da =7 log (1+2 ) 
{+°х 5 
* 
But the reluctance corresponding to a smooth core is re 


) 
i 
This method leads to an over-correction in most cases. 


The three methods so far considered take no account of the 
ratio ©. 
g 


layer. 


Hence the correction coefficient is (1 + -) log (1 + 


Method IV.— This method, due to Messrs. Hawkins and 
Wightman,* assumes that the lines which fall outside the 
space immediately above a tooth consists partly of straight 
lines and partly of quadrants of circles whose common 
centre is at the edge of the tooth, as shown in Fig. 12. 
The reluctance of the air-space above the tooth is, per unit 
length of tooth measured in a direction parallel to the 


shaft, equal to 1 while the reluctance of an equal length of 


air-space above a slot is 
1 т 


3/2 T 
9728 
1] dz 4log 4 
o 9 +4 TZ g 
Hence the joint reluctance of the two air-spaces is, per unit 
length along shaít, given by 


т 0 _ / 7 4 T x. wg _ 
997 45 0+1, 9+ Я 8 
4 t log a 4 log i А OB 
Fie. 11. Fic, 12. 
Now, since the value of this reluctance for a smooth core 
is 12 „ it follows that the correction coefficient is given by 
8 
8 
iq 
+ TN 
14.4 I log (1+7 E) 
x * 4g 


For the sake of comparison, the values calculated in accord- 
ance with each of these methods are included in Table I., 
and an examination of the results shows that none of these 
older methods is reliable. 


RELUCTANCE OF TEETH IN A SLOTTED ARMATURE. 


The problem of determining the reluctance of the teeth 
has generally been dealt with on the assumption that the 
equipotential surfaces in the teeth and slots are cylindrical 
surfaces coaxial with the core discs. This assumption is far 
from being correct, as is at once evident by an inspection 
of the stream-line diagrams and an examination of the 
experimental results given below. Nevertheless, for prac- 
tical purposes the aseumption yields sufficiently accurate 
results. The problem is considerably more complicated 
in the case of armatures of small diameter, where the taper 
of the teeth may produce a very considerable difference 
between the cross-sectional areas of the top and bottom of a 
tooth. The most satisfactory method of dealing with the 
problem in such cases is that given by Mr. W. B. Hird in a 
paper contributed to the Journal of this Institution. f 


* Journal of the Institution of Electrical Engineers, vol. xxix. 
р. 436. 
ие of the Institution of Electrical Engineers, vol. xxix., 
p. 933. 
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The object of the experiments about to be described was 
to investigate the exact distribution of the magnetic flux 
in the teeth and slots of а slotted core under varying con- 
ditions of excitation, and with varying length of gap and 
width of tooth. 

DESCRIPTION OF APPARATUS. 


The apparatus used was specially designed for the pur- 
pose, and was constructed in the workshops ої the University 
of Liverpool. The dynamo (Fig. 13) was of the single- 
bobbin type, with field core and pole-pieces of Allen's 
dynamo steel. The pole-pieces were bored out to a diameter 
uf 541n., and into the space between them could be intro- 
duced any one out of a set of five experimental armature 
cores. The cores consisted of sheet-iron stampings, supplied 
by Messrs, Sankey and Co., threaded on the shaft, and 
maintained in position by means of a feather key. The 
details of the five cores are given in Fig. 14, which also 
shows the positions of the search coils, by means of which 
the flux at three different cross-sections of a tooth was 
determined. The three cross-sections corresponded to the 
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top, the middle, and the bottom of a tooth. In addition to 
the three coils surrounding the tooth, a fourth coil, of 
width equal to tbat of a tooth and slot, was used for the 
purpoee of determining the total flux per tooth and slot, 
and the mean value of the gap induction. This coil was 
slung in position by means of silk threads suitably 
supported from the armature shaft, and provided with a 
device for adjusting the coil in tha exact position required 
(the middle of the air-gap). Each of the three coils 
surrounding the tooth consisted of five turns of No. 46 
wire. Considerable difficulty was experienced in insulating 
the coils satisfactorily, but this was successfully overcome. 

In order to avoid the various difficulties and uncertainties 
connected with the measurement of the magnetic flux by 
the methods of breaking and reversing the exciting current, 
we decided to produce the reversal of flux by a bodily 
rotation of the armature with its search coils through 
180deg. For this purpose the armature was first placed ia 
such а position as to bring the tooth carrying the search 
coils opposite the middle of one of the pole-pieces. The 
particular search coil in use being in connection with the 
baliistie galvanometer, the armature was then suddenly 
rotated through half a revolution, the tooth being thereby 
brought opposite the middle of the other pole-piece. This 
operation occupied an interval of time not exceeding one 
second. In order to limit the motion of the armature, the 
shaft was fitted with a striker, T (Fig. 13), capable of 
moving between two steel stop-pins, F F. In order to 
prevent excessive sbock due to the sudden stoppage of the 


armature, buffer springs, S (Fig. 15) were provided, and in 
order to prevent subsequent recoil suitable catches, one 
of which is clearly shown in Fig. 15, were fitted. Each 
catch is forced outwards by a spring, С, which is 
normally in compression, and which surrounds the core, R, 
of a solenoid, the catch being attached to the end of the 
core. When the solenoid is excited, it sucks in its core, 
withdrawing the catch and leaving the armature free to 
rotate through 180deg. A similar coil-and-plunger release 
was fitted to the catch on the other side. 

In order to arrive at a correct estimate of the net cross- 
section of iron in the tooth, a large number of measure- 
ments was made of the thickness of the discs forming the 
different cores, and the number of discs in each core was 
carefully counted. The exact dimensions of the various 
exploring coils were also determined with great care. The 
results of the more important of these measurements are 
given in Table II. 


TABLE II.—Details of Armature Cores and Search Coils in Gap. 


Diameter of core, in inches ... 64 55 53 bi 5435 
esed А рота. TA 36 56 48 72 36 
D of sip air-gap, in 
cms. Doo. e x к — ‘40 1785 178 173 7100 
Width of slot, in ошв.......... 5105 528 ‘399 267 533 
Width of tooth at top, in cms. 640 ‘671 498 330 675 
5 is middle ,, 510 528 399 ‘267 559 
i is a "80 | 457 345 211 467 
Width of coil in gap, in coms, 1:165 1°15 8885 52 190 
Length „ " » 970 968 95 3939 9:49 


The moving-coil ballistic galvanometer used in these 
experiments wae of special construction; we found that 
no suitable commercial instrument could be obtained. A 
detailed account of the principles underlying the design of 
such an instrument has already been published by one of 
us. It may, however, be mentioned that the periodic 
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B. A. Report for 1903 ; or Alcctrician, vol. li, p. 1,013. 


time of the instrument was about 80 seconds, and that the 
electromagnetic damping device consisted of a copper disc 
suspended below the coil and acted on by a small electro- 
magnet. Throughout the experiments the galvanometer 
was very frequently calibrated by means of a standard 


solenoid. 
(To be continued. ) 


— 


ELECTRIC RAILWAY TESTS. 


The Electric Railway Test Commission have concluded 4 
series of testa at the St. Louis Exhibition on a single-track 
сат of the St. Louis Car Company. The car measures 
5516. over all Its weight with equipment is 15 tons, 
besides which 3, 100lb. of steel billets were carried to repre- 
sent an average load of passengers. The testing equipment 
included a General Electric Company recording ammeter 
for the line current, an ammeter in each motor field, a line 
voltmeter, and voltmeters across each motor. A Boyer 
speed recorder was used for speed readings. The car was 
also equipped with an electrical speed time and speed 
distance recording device, consisting of a chronograph 
drum revolved at constant speed and furnished with two 
pencils, one of which records the time at intervals of five 
seconds, and the other denotes the distance by means of a 
track circuit breaker. This breaker consists of a sliding 
contact, held in place by springs and mounted on the car 
truck. As the car moves, the circuit is broken by the arm 
on which the contact is mounted, striking wire trippers " 
located at various distances apart. The speed is indicated 
on a voltmeter connected to an ignition dynamo, which is 
driven from the axle. In order to preserve an absolutely 
uniform field strength, this dynamo is excited by storage- 
battery current maintained at a constant value. The 
observer follows the needle with a pointer rotating about 
an axis on the instrument case and fastened to the 
second pencil on the drum. "his pencil is moved 
against the tension of a spring. Satisfactory results 
have attended the use of this device. The tests included 
motor heatiog runs with several different schedules, 
with hand braking, and repetitions with etic 
braking. The car was fitted with two Westinghouse 
No. 56 motors, magnetic brakes of the Westinghouse Com- 
pany, and the B 23 controllers of the same company. The 
achedules were run throughout the day until a constant 
temperature was reached, and two sete of complete read- 
ings were taken during the run, each of about an hours 
duration. The distance run was 825(0., giving 6 6 stops 
per mile. The average time from start to start of each 
run was 52 seconds, corresponding to a schedule speed of 
about 11 miles an hour. During these runs the indicating 
instruments were read every five seconds The Boyer 
speed recorder was run back and forwards between the 
two points marking the ends of the run, and thus gave the 
average curve direct. High-speed teste are to be carried 
out on a typical interurban car and a special car to 
measure the air resistance. 


Wireless Telegraphy.—The German Society of 
Naval Architects, which was founded five or six years 
ago on the model of the British Institution of Naval 
Architests for the discussion of technical and scientific 
questions connected with the navy, held the first meeti 
of its annual session at the Charlottenburg Technical High 
School last week. Prof. Braun, of Strassburg, read s 
paper on the methods and aims of wireless telegraphy. 
One of the speakers, in commenting upon the subject, 
expressed a desire to see the various systems of wireless 
telegraphy united or amalgamated as & matter of inter 
national convenience. It is announced that installations 
of De Forest wireless telegraph instruments are to be made 
by the United States Navy at Panama, Guantanamo, Key 
West, Pensacola, and Porto Rico for ranges varying from 
450 to 1,000 miles, and within the near future stations 
wil also be established in Hawaii, Guam, and the 
Philippines. One contract calls for 300 stations in the 
Philippine Islands. 
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NOTES. 
Wireless Telegraphy.—We understand that the 
Telefunken eystem is now being tried on the lightship 
“ Nantucket.” 


The De Forest System.—It is reported that the 
De Forest Wireless Telegraph Company of America are 
competing with the land wires in sending messages between 
St. Louis and Chicago at the ordinary Western Union 
rates. 


Royal Society.— The anniversarial dinner was held at 
the Hétel Métropole on Wednesday, the president, Sir 
Wm. Huggins, in the chair. A large and distinguished 
gathering assembled, and a number of interesting speeches 
were made, of which particulars will appear in our next 
issue. 


Electro-Harmonic Society.—For the next concert, 
which takes place on the 9th inst., with Mr. F. H. Nalder 
in the chair, another entertaining programme has been 
arranged. The vocal talent comprises Messrs. Harold 
Wilde and Robt. Radford, and the instrumental per- 
formers wil be Messrs. E. F. James, B. W.. O'Donnell, 
and A. E. Izard, while miscellaneous items will be con- 
tributed by Messrs. Н. Scarsdale, C. Wreford, and 
N. Jackson. The musical directors will, as usual, be 
Prof. Izard, R.A.M., and Mr. T. E. Gatehouse. 


Junior Institution of Engineers.—4A large number 
of the members, accompanied by the president (Mr. W. H. 
Lindley) and the chairman (Mr. Samuel Cutler, jun.), 
availed themselves the other day of the opportunity of 
visiting the central station of the South Staffordshire 
Mond Gas Company at Dudley Port, and the most 
recent additions to the Birmingham Corporation gasworks 
at Nechells. The party spent an enjoyable and useful 
time in а thorough inspection of these extensive works, 
aided by the descriptions and explanations of the officials. 


Electric Wiring Loans.—We notice that the London 
County Council have recently authorised а further loan to 
the Woolwich Borough Council for the purpose of assisting 
the wiring of consumers’ premises for electric lighting, and 
for the supply of motors and other electrical appliances on 
hire. The interesting point in this case is that the period 
fixed by the County Council for the repayment of the loan 
is eight years, which seems to us to be a liberal one con- 
sidering the risks of the business which the Woolwich 
Council are undertaking. It will be remembered that 
powers for wiring consumers’ premises and hiring out 
motors, eto, were granted by the Woolwich Borough 
Council Act of 1903. 


Marconi Long-Distance Transmission. — A 
message by wireless telegraphy has been transmitted 
from the Marconi Company’s station at Poldhu to a 
station belonging to the Italian Government at Ancona. 
It was addressed to Admiral Mirabello, Italian Minister of 
Marine, who has taken a great interest in wireless tele- 
graphy. The station at Ancona is a small one, and was 


not originally intended for long-distance work. Тһе: 


mileage between Poldhu and Ancona is about 1,000, and 
almost entirely over land, and in order to reach their 
destination the waves had to pass over nearly the whole 
of France and a considerable portion of Italy, including the 
highest mountains of the Alps. 


Personal.—We regret to note that owing to indifferent 
health Mr. Musgrave Heaphy has retired from the position 
of electrical engineer and. scientific adviser to the Phoenix 
Assurance Company. The services rendered by Mr. Heaphy 
to the electrical industry in its earlier days by fixing a high 


is a most liberal and substantial one. 


standard for electrical wiring work are well known and 
highly appreciated throughout the country. This apprecia- 


tion is shared by the directors of the Phoenix Assurance 


Company, who have retained his services as their consulting 
electrical engineer. We understand that the retaining fee 
Mr. Heaphy is to be 
succeeded by Mr. L. G. C. Russell, A. M. I. E. E., who for 


some time past has acted as electrical engineer to the 


company. We trust that Mr. Heaphy will long be spared 
to enjoy relaxation from the arduous duties which he has 


so ably performed for many years past. 


Leeds Section.—This local section last week paid 
visits to the works of Messrs. W. T. Glover and Co., 


‘Limited, at Trafford Park, Manchester, and to the power 
‘station at Formby for operating the Liverpool-Southport, 
‘line of the Lancashire and Yorkshire Railway, the party 


being indebted for permission to Mr. E. A, Claremont, 
managing director of Messrs. Glover and Co., and Mr. 


J. A. Е. Aspinall, general manager of the railway com- 
‘pany. The party were piloted around the extensive. 


Trafford Works by members of Messrs. Glover's staff, who 
described the process of manufacture in detail. Subsequently 
the company proceeded to Formby, where they were shown 
over the generating station by Mr. O’Brien, the resident. 
engineer, and others of the staff, who explained everything 
in the most lucid and able manner. Altogether, a most 
enjoyable and instructive day was spent. Both Мевага, 
Glover and the Lancashire and Yorkshire Railway Company 
made careful arrangements for the conveyance of the 
Visitors. 

Personal.—Lord Kelvin, who was elected to thé 
chancellorship of the University of Glasgow in April last, 
was installed in that office on Tuesday, in the presence of 
a distinguished gathering. Apart from his lordship's great. 
record in the world of science, it is particularly fitting that 
this honour—usually reserved for the politician—should have 
been conferred upon him, as he has been identified with 
the university in various capacities practically all his life, 
while his father, also one of its students cccupied the chair 
of mathematics. In opening the ceremony the vice-con- 
vener associated his lordship with Bacon and Newton as 
the leading exponents of Christian philosophy. No sooner 
had the ceremony been completed than it devolved upon 
Lord Kelvin to confer the honorary degree of LL.D. upon 
a Royal lady—Princess Louise (Duchess of Argyll)—who 
has taken a prominent part in the promotion of the higher 
education for women. Subsequently his lordship delivered 
a short address of a reminiscent character, and expressive 
of his gratification at attaining the highest honour his 
alma mater could bestow. We trust that his lordship may 
be spared to enjoy for many years this recognition of his 
services to the university and to science. 


The Enlargement of Victoria Station.—The 
Civil and Mechanical Engineers’ Society visited last 
Friday the works connected with the enlargement of the 
Victoria Station of the London, Brighton, and South Coast 
Railway Company. It will probably take another two years 
to complete the work, but the progress already made 
enabled the party to obtain a good idea of tne general 
scope of the undertaking. The immediate reason for the 
enlargement is the need of greater facilities for dealing with 
traffic at the station. Hitherto there has been but one up” 
and one “down” line at the terminus, rendering it difficult, 
if not impossible, to develop the traffic. The company hope 
that with the service of fast trains which the enlargement 
will enable them to run, more business people will be 
induced to live 20 or 30 miles from town in the picturesque 
rural districts of Surrey. The new station will have a 
width of 320ft. and a length of 1,500, as compared with 
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a width of 230ft. and a length of 800ft. in the case of the 
present station, while the number of running tracks at the 
entrance to the station will be increased to something like 
a dozen. Great improvements will also be carried out in 
the external features of the station. When the work, which 
involves a total outlay of something like a couple of 
millions, has been completed, the old station will scarcely 
be recognisable. This indicates an admirable spirit of 
enterprise, but what of the electrification project ? 

Water-Tube Boilers.—At last week's meeting of the 
North-East Coast Institution of Engineers and Shipbuilders, 
Mr. W. R. Cummins read a paper on A Comparison of 
Vertical and Horizontal Tubes in Water-Tube Boilers.” 
The author discussed the relative merits of the two types 
of tubes, with special reference to the conditions which 
have to be fulfilled to make a commercially successful 
boiler. The necessary conditions for success he divided 
under four heads—those affecting the fuel economy, those 
affecting the weight and space economy, the conditions 
affecting the cost or capital economy, and the conditions 
affecting the working or maintenance economy. The 
balance of advantages appeared to Mr. Cummins to be 
with the vertical tube boiler. This was to a great extent 
confirmed by the last report of the Boiler Committee, who 
gave much praise to the Yarrow boiler. The choice of a 
boiler, however, must depend entirely on the conditions 
required in each particular case. On a torpedo-boat every- 
thing must be sacrificed to weight and space economy. On 
а battleship or cruiser weight and space were still impor- 
tant, but sacrifices must be made to fuel economy and 
working economy. On a liner fuel economy and working 
economy were paramount. On a tramp steamer cost 
economy was most important. In all cases, however, fuel 
economy must be a paramount consideration. An interest- 
ing discussion ensued on what Lord Armstrong, the presi- 
dent, termed this very vexed question.” 


Tramway  Accidents.— One consideration which 
actuated the Sheffield Corporation in framing a by-law 
(since withdrawn) for limiting compensation for injuries to 
£25 was the prevention of exorbitant claims, and to this 
extent, at any rate, their action was justifiable, if the 
method adopted was not. Where a passenger sustains 
serious injury, physical or mental, he has a legal and moral 
right to adequate compensation ; but it is no uncommon 
thing for a traveller who meets with a few abrasions to put 
in a claim for substantial compensation, often on the plea 
of shattered nerves. This procedure has not infrequently 
‚ been attended with success, and ultra-sympathetic juries 
have been known to award damages quite out of proportion 
to the extent of the injuries. The spectacle of a melan- 
choly-looking individual with elaborately-bandaged arm is 
apt to create upon the too-compassionate juryman an 
impression which medical evidence does not always counter- 
act. А case came on for trial the other day in the Nisi 
Prius Court (Ireland) in which the plaintiff claimed damages 
to the tune of £500 for injuries which he alleged he had 
received through the negligence of the Dublin United 
Tramways Company. When the case was called on the 
plaintiff was conspicuous by his absence, and the action 
was thereupon dismissed. Seeing that the case had 
advanced to the trial stage, it could scarcely have been 


pecuniary motives that restrained the plaintiff from 


pursuing his suit, and the inference, therefore, is that 
he was dubious about the possibility of establishing hiz 
claim. Whatever be the explanation in this instance, it is 
not surprising that many tramway owners are apt to look 
askance at claims for heavy damages. 

Publications Received.— The Dynamics of Particles 
and of Rigid, Elastic, and Fluid Bodies,” by A.G. Webster 


(Leipzig, В. G. Teubner. Marks 14).—“ Elektrotechnik in 

Einzel-Darstellungen," by Dr. G. Benischke (Braunschweig, 

Friedr. Vieweg und Sohn. Marks 5°50).— We have received 

the November number of the Journal of the Electric Club, 

Pittsburg, U.S A., which contains articles оп “ Electric 

Railway Braking,” by S. J. Fuller; “ Polyphase Induction 
Regulators,” by G. Н. Garcelon; A Slip Indicator,” by С. R. 

Dooley ; The Polyphase Induction Motor” (continued), by 
B. G. Lamme, and other matter.— The Metric Fallacy and the 
Metric Failure in the Textile Industry,” by F. A. Halsey 
and 8. 8. Dale. (New York: D. Van Nostrand Company. 
ldol) This volume, as the title indicates, is uncompro- 
misingly hostile to the metric system. The reader may 
not agree with all the conclusions it contains, but the 
authors have evidently been at considerable pains to collect 
information and statistics on the subject, so that the work 
furnishes a compilation of no little interest on this vexed 
question. We reproduce the following passage from the 
introduction: With their system of weights and measures 
as а foundation, the English-speaking peoples have built up 
the greatest commercial and industrial structure the world 
has known. This system they are asked to abandon for 
the benefit of others at а cost that is beyond estimate, and 
for compensating advantages that to themselves are wholly 
trivial and imaginary." The publiestion is primarily 
designed to present the case for the United States, but in 
many respects the arguments are of a general character. 
The Transactions of the American Institute of Electrical 
Engineers for November contain a paper on the Trans- 
position of Conductors,” by Mr. F. F. Fowle, an abstract 
of which appeared in a recent issue; and the discussion 
at St. Louis on Different Methods and Systems of Using 
Alternating Current in Electric Railway Motors." 


Rats!—To enlist this destructive rodent in the 
construction of telephone systems may sound empirical to 
the English engineer, but we have it on the excellent 
authority of our American contemporary Sound Waves that 
the familiar pest has been found а valuable assistant in 
this work. To stimulate our four-footed coadjutor, how- 
ever, it is necessary to introduce his traditional enemy the 
ferret. Then the process is simple. The subterranean 
tubes for the reception of the cables having been laid, a rat 
is let loose at the starting point. Having run a little way, 
а trained ferret, with а string to his leg, is turned in after 
him. The tubes run into manholes at intervals, and the 
rat, furtively glancing back, sees the glaring eyes of his 
arch-foe rapidly approaching. Ву the end of the section 
of tube the rat is either overtaken or falls into the manhole, 
and then another rat is requisitioned to run the next block. 
At the end of each section the string is removed from the 
ferret's leg, and a small rope, which is then attached to the 
other end of the string, is hauled through. In turn a 
heavy cable, consisting of two or three hundred wires, is 
attached to the rope and likewise hauled through the tube. 
Presumably, it is necessary to see that the rat receives.a 
liberal handicap, otherwise his opponent might catch him 
prematurely and malinger midway in the tube; but our 
Transatlantic cousins are capable sportsmen, and doubtless 
adjust these matters satisfactorily. This new ally was of 
such utility in the laying of the Des Moines-Omaha line 
that the Sioux City Telephone Company, who are about to 
construct a system, have advertised for a large consign- 
ment of them, “church rate preferred.” Apparently, the 
ecclesiastical species yield а higher efficiency " than their 
larger brethren of the stable. As the result of this novel 
method of laying cables a decadent industry shows signs 
of revival, the cult of the rat-catcher having received 
a fresh impetus among the juvenile division of the 
community. 
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Commercial Conditions in South America. — 
Enterprise in some foreign countries, and particularly 
Spanish-speaking countries, is often beset with peculiar 
difficulties. Not long ago it was stated at the meeting of 
a Spanish electric tramway, financed with English capital, 
that trouble had been experienced with the employés 
because the conductors resented the company’s action in 
objecting to their appropriating a considerable portion of 
the fares to their own use. Engineering pioneers have 
sometimes been assisted by the aptitude of the natives; 
at other times they have been handicapped by their 
racial eccentricities In the South American republics, 
where there is a large amount of British capital 
invested, proprietors of public undertakings have 
suffered from the exactions of the authorities as well 
as the vagaries of the workmen. It is gratifying, 
therefore, to see the Argentine Government lending sub- 
stantial support to commerce in the latest difficulty with 
which it finds iteelf confronted in that part of the globe. 
The leading countries of that continent have, statesmen 
opine, emerged from the long era of perpetual revolution, 
but, like the most progressive nations, they are still subject 
to disputes between capital and labour. An extensive strike 
movement is proceeding, and although certain services 
have had to be curtailed, the inconvenience to the public 
has been largely ameliorated through the firm attitude of 
the Government. The English-owned railways and tram- 
ways have been comparatively free from molestation, and 
the telephone service has been resumed through special 
police protection being afforded to willing workers, while 
the Government has loaned some of its engineers and 
stokers to private enterprise. This conduct is in happy 
contrast to that of the late administration during the last 
railway strike, and is calculated to inspire investors with 
confidence in developing the great natural resources of 
those regions. 


Telephonic Eavesdroppers.—The denizens of the 
remote parts of Kansas State enjoy the advantages of the 
telephone, but, rather singularly, they—or, at any rate, 
the female portion—relish its disadvantages still more. 
The outlying districts are in telephonic communication 
with four centres, whence messages can, if desired, be 
transmitted by telegraph to any part of the continent. 
It is chiefly for local purposes, however, that the service is 
utilised. By means of the telephone tradesmen order goods 
from the towns, ladies make their purchases, and sometimes 
the physician is consulted. Among the inhabitants of these 
regions are numerous ranchmen, who no longer pursue, 
or are pursued by, predatory Indians, as in the days 
of Mayne Reid, but participate in the use of the 
telephone and other up-to-date achievements of civilisa- 
tion. To their wives the telephone is a source of 
especial gratification. The instruments are all on the 
same wire, and the sound of the bell is a signal for all to 
"get in" and listen. They even volunteer to interpret 
what the speaker is saying if the other communicant 
cannot understand, regardless of irritable commands to 
“get off" In this way the news of the locality for 60 
miles around is circulated, and over the evening fireside 
the good wives faithfully detail to their lords the advent of 
the latest babies, the impending weddinge, and other joys 
and tribulations of their neighbours, to say nothing of the 
sales of cattle and the prices realised. One of the functions 
of wireless telegraphy has been to institute transmarine 
journalism ; the effect of telephony in Kansas seems to be 
to supplant the newspaper. We learn from our Chicago 
contemporary, the Telephone Magazine, that some of the 
lines are constructed in primitive style, and are ill-fitted to 
withstand rough climatic and other conditions. It is 
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probable that before long the different lines will be 
merged into one concern and reconstructed upon more 
stable principles, but in modernising the system the owners 
may perhaps’ feel constrained to retain the single-wire 
arrangement, lest the service be divested of ite great 
attraction to a large section of the subscribers. | 


New Schemes.—We gave last week a list of applica- 
tions for power to embark upon electric traction and light- 
ing schemes, and another crop appears in the current issue. 
This conelndes the roll of projects for which sanction is 
sought by provisional order, Friday last being the final day 
for depositing such notices, but there is further time for 
lodging Bills. Out of the numerous applications, a quantity 
are, ав usual, merely for extension of time or similar pur- 
poses, but the list includes some notable schemes. The 
most ambitious is that presented by a concern styled the 
Administrative County of London and District Electric 
Power Company, which seeks power to distribute as well 
as to supply in bulk an area extending from Hounslow to 
Gravesend and from Walthamstow to Sutton. Another 
attempt is being made to pass the East London and Lower 
Thames Electric Power Bill, which was rejected last year 
from financial considerations. The Metropolitan Electric 
Supply Company, the North Metropolitan Electric Supply 
Company, the Charing Cross and Strand Corporation, 
the County of London Supply Company, and the 
City of London Electric Lighting Company, are all 
seeking power to extend their areas, and in some cases 
to distribute energy as well as to supply in bulk. In 
the department of traction, the Central London Railway 
Company are making another effort to extend their line to 
Liverpool-street, returning by a loop through the Strand 
and Hammersmith to the present terminus at Shepherd's 
Bush. The London County Council are having another 
try with their over-the-bridges' scheme, and the Croydon 
Corporation seek power to construct additional tramways 
within and without the borough, and also to supply elec- 
trical energy in bulk outside their boundaries. The 
Liverpool and Birmingham Corporations are applying 
for sanction to their big schemes of tramway extension. 
Promoters are evidently not deterred by the notice issued 
a few weeks ago in regard to new tubes and the London 
Traffic Commission, as besides the Central Railway Com- 
pany’s scheme, the Great Northern, Piccadilly, and Brompton 
Railway are applying for power to construct an extension 
from Kingsway to Waterloo, and the Baker-street and 
Waterloo Railway Company ask permission to construct 
new and abandon existing subways. The projected line 
from Hammersmith to the City and thence to Palmer’s 
Green is also being revived by the Hammersmith, City, 
and North-East London Railway Company. If tbe bulk 
of these schemes are proceeded with, the parliamentary 
committees are likely to be kept pretty busy during the 
next session. 


Double-Carbon Arc Lamps.—aA direct-current con- 
atant-potential twin arc lamp adapted to modern conditions 
has been patented in the United States by Mr. C. E. 
Harthan, of the General Electric Company, and some par- 
tioulars of the invention, with a diagram showing the 
general arrangement of the electrodes and wiring, appeard 
in the Western Electrician of Chicago. The construction of 
the lamp permits the two pairs of carbons to be placed 
near together, preferably about 2in. apart, so as to prevent 
the arcs from being too near the inner surface of the globe. 
It is found that by bringing the carbons near each other 
the current traversing one pair has a steadying effect on 
the arc between the other pair, but this effect is lost if they 
are во near as to exert a blow-out action. The positive line, 
1, is connected with jthe resistance coil, P,, from which a 
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lead, 2, runs to one terminal of the magnet, R, whose 
other terminal is conuected by lead 5 with that one 
of the carbon tubes whose lower carbon is supported 
by a leg of the lamp. The binding post at the other end 
of this leg is connected by lead 4 with the other carbon 
tube, and the circuit therefrom is by way of the other leg 
of the lamp, a gas-cap lead, 5, and switch, 6, to the 
negative side of the line 7. In order to permit the use 
of enclosing globes of different lengths, ап improved sup- 
porting device is provided, consisting of a wired bail 
suspended by springs, and having at its lower end a ring 
to receive the lower end of the globe, and а depending 
loop serving as a fingerhold in pulling down the bail to 
release the globe. The ring may be either of sheet metal, 


^ 
m 


ЕЕ 
or integral with the bail and loop. Each spring is 
supported by an eyelet on the underside of the base-plate. 
The upper end of the enclosing globe fits in an annular 


groove in the gas-cap, and the hot gases escape through 
tortuous passages in the cap to the outer air. 


An Electrically - Bored Tunnel.—tlectricity is 
figuring extensively in the construction of the Karawanken 
tunnel in Austria. The tunnel has a minimum height of 
about 9ft. 10in. and a minimum width of about 8łft. 
Boring operations were commenced from both ends. The 
material excavated is removed by an electric railway, the 
tunnel is illuminated electrically, ventilation is provided 
by electrically-driven compressors, communication is main- 
tained by telephone, and electric boring machines are in use. 
The Electrical World of New York describes the power 
stations, one being installed at Rothweinbaches, a distance 
of six miles from the south tunnel portal, and another at 
Rosenbach, a distance of 14 miles from the northern tunnel 
portal, the line voltage being 5,000. The water power 
available at Rothweinbach was equivalent to 900 h.p., with 
а fall of 28'4m. The power house at Rothweinbach was 
equipped with three turbines of 450 h.p. each, a three- 
phase alternator of 400 kw. capacity being directly coupled 
to each turbine, the speed being 750 revolutions per minute. 
These machines supplied three-phase currents with а 
frequency of 50 periods per second and a pressure of 
550 volts. The entire loss on the transmission line from 
the station to the tunnel was found to be 10 per cent. For 
operating the electric locomotives, a sub-station was erected 
and equipped with step-down transformers and а 250-kw. 
rotary converter. The sub-station received current from 
the transmission line at 5,000 volts, and two stationary 
step-down transformers of 2350 kw. each were pro- 
vided for lowering the pressure to 350 volts, which 
the rotary raised to 560 volts direct current. The 
electric boring machines constitute an interesting feature. 


These are each equipped with four motors of 43 h.p. 
capacity, together with transformers on each machine, the 
boring tools each being provided with 2-h.p. motors operat- 
ing the drills as indicated in the illustration. The electric 
boring machines consist of а car provided with a cable 
drum and several electric drills mounted on the adjustable 
frame. Both direct-current and alternating-current motors 
have been utilised in the operation of these machines. The 
5,000-volt, three-phase current from the high-tension power 
transmission line is conducted through a three-conductor, 
iron-armoured, high-tension cable of 3 x mm.? copper cross- 
section to a transformer of 25 kw. capacity, which is used 
for transforming the pressure to 250 volts. The low- 
pressure cables are also iron-armoured and lead-covered, 
with three conductors each of 35mm.? cross-section. These 
cables connect with the boring machines, which are pro- 
vided with drums holding about 200ft. of cable. The 
results obtained compared very favourably with those given 
by pneumatic boring machines in another part of the tunnel. 


by the Oester- 
reichischen Siemens-Schuckert Werke, now in operation at 
the north side of the tunnel, excavated 3,300ft. during the 
six months from January to June last. 


The St. Louis Exhibition.—One of the greatest, if 
not the greatest, of the features of the St. Louis Exhibition 
bas been the electrical section. In an historical résumé of 
the whole exhibition Dun's Review gives a comprehensive 
survey of the electrical department. Of the many exhibits 
shown, some of the most interesting and impressive were a 
few that showed the amazing progress that has taken place 
in the practical employment of electricity during the life- 
time of men atill young. The display included the famous 
electric locomotive built at Menlo Park, N.J., in 1880, the 
first Edison direct steam-driven electric generator, the first 
three-wire installation ever made — that of the electric 
lighting plant at Sunbury, Pa., in 1883—the first elec- 
trolier ever made, and a collection of relics of various 
kinds connected with the earlier work of Edison, in 
whose honour the exhibit was arranged. Specimens 
were shown of practically every type of incandescent 
lamp made during the quarter - century that has 
elapsed since this great invention was first given to the 
world. In many other exhibits, not primarily intended to 
be historical, the historical element was a noteworthy 
feature—in fact, the spectator was constantly impressed 
with the rapidity with which epoch-making inventions in 
nearly every department of electricity have been evolved, 
perfected, and adopted for commercial use on a scale that 
has already caused them to seem commonpiace. Since the 
Chicago Exposition the number of fundamental types of 
electric lights have been increased from two to five, to the 
incandescent lamp and arc light being added the Nernst 
light, the Bremer arc and the Cooper Hewitt mercury or 
vapour lamp. One of the most interesting exhibits showed 
a piece of dry goods under four different forms of electric 
light—the effects varying in a most surprising manner as the 
lights were changed. Several exhibits, notably in the French 
section, showed the progress made in the manufacture 
of electric light fixtures, while others indicated in a most 
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effective manner the part that suitable globes and reflectors 
play in the attainment of satisfactory lighting effects. 
The western end of the machinery building contained the 
most important portion: of the exhibits illustrating the 
latest developments in electrical generators. These exhibits 
exemplified the steady increase shown in the size of steam. 
driven electrical unite in response to the widespread demand 
for enormous power-houses, chiefly for electric traction work. 
By means of modele, and some examples of the machines 
themselves, a fairly clear conception was given of the pro- 
gress in electrical generation from water-power plante. At 
Buffalo, in 1901, the keynote of the exposition was electricity 
thus generated, yet at that time Niagara only furnished 
120,000 h. p., while shortly the total in use there will 
be 550,000—a startling increase in three years. In Cali- 
fornia, Mexico, and in many parte of the world, electric 
plant driven by turbine waterwheels are being installed on 
a mammoth scale, while current is being transmitted suc- 
cessfully to distances that a decade ago would have been 
deemed impossible. One noteworthy exhibit at St. Louis 
was а motor for street cars designed to use an alternating 
current without the intervention of a sub-station. Motors 
were shown in every size and for every purpose, the 
smallest, of 4 h.p., supplying just enough power to run a 
sewing machine. The exhibition of electrical street railway 
appliances included a controller so adjusted as to turn on 
the power gradually and automatically, obviating the 
annoying jerk caused by careless motormen. The 
Intramural Railway, owned and operated by the 
Exposition Company, constituted in itself a model 
exhibit, every feature of the equipment being of the 
latest type. Many electric locomotives were shown for a 
wide variety of uses, the more powerful types to replace 
steam · engines on railways, others for mines, factory yards, 
etc. A memorable feature of the exhibition has been not only 
the exhibits, but the use commercially of the De Forest 
wireless telegraph. Two long-distance wireless telegraph 
stations were erected on the grounds, one a steel tower 
300ft. high, the other a wooden mast 210ft. in height at 
the opposite end of the exposition enclosure. Messages 
were sent between the two for the general public, while 
Press messages were sent from the steel tower to two 
newspaper offices in the city of St. Louis. About 5,000 
words of copy were transmitted daily, consisting of world’s 
fair items collected by regular reporters of the papers 
and sent at a speed of 30 to 35 words per minute. 
Messages were also sent successfully all summer to Spring- 
field, 105 miles distant, and eventually to Chicago, 300 
miles away. These tests were especially interesting, 
as heretofore most wireless experiments have been across 
water spaces. A telegraph transmitter for sending messages 

y wire on the Morse system was shown that was capable 
of telegraphing 1,000 words per minute. All the numerous 
improvements in telephonic apparatus during the past 
decade were to be seen. In the department of measuring 
instruments the exhibits testified to the great progress of 
recent years. The British, Italian, and German sections 
contained а number of interesting displays, Germany being 
particularly prominent їп electro-chemistry. 


New Single-Phase Alternating-Current Motor.— 
The development of the single-phase alternating-current 
motor has for a long time engaged the attention of Mr. 
E. S. Pillsbury, an American engineer, who, after intro- 
ducing several improvements upon the motor originally 
patented by him, has recently evolved another design. The 
special features of his earlier type consisted of the combina- 
tion of a progressively-wound armature with a slot-wound 
field, in such а manner that it started as а series motor. 
After the machine had acquired the proper speed, the 


brushes were moved away from the commutator, connected 
together, and simultaneously the winding on the armature 
short-circuited, after which the motor ran purely as an 
induction motor. These motors were also provided with a 
short-circuited winding on the rotor, to prevent it from 
going above synchronism in case the operator failed to 
throw the lever at the proper time. In the latest design 
the motor is so constructed that in starting, instead of the 
secondary current induced in the armature or secondary 
member being commutated, the current supplied to the 
field or primary member is commutated. This makes it 
possible to employ larger and heavier conductors in the 
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armature or secondary member in place of the fine-wire 
conductors heretofore employed, the armature thus being 
rendered more substantial, of lower resistance, and smaller 
self-induction, and it will carry a greater load than ап 
armature provided with the fine-wire windings. The 
armature is thus less susceptible to changes in frequency, 
and capable of withstanding a greater overload. The 
Electrical World of New York gives the accompanying 
diagram illustrating the action of the motor. After it 
has attained the proper speed, the governor weights, 50, 
operate a cam, 55, which transmits motion for throwing 
off the brushes and short-circuiting the commutator on 
the armature, and at the same time making four connec- 
tions in field coils diametrically opposite. The second 
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diagram gives curves plotted for a 5-h.p. machine, 
showing the efficiency and power factor, current con- 
sumption, speed, and slip. In developing this motor 
commercially, the Century Electric Company, of New 
York, with which the inventor is associated, has departed 
somewhat from the details shown in the above illustration, 
in order to combine simplicity with high efficiency. 
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THE HULL CORPORATION TELEPHONE SYSTEM. 


The formal opening of the Hull Corporation telephone 
system took place this week, and Hull now is the fifth 
town working a municipal exchange. The history of the 
starting of the undertaking is a long one, extending over 
some five years, but throughout that time the Corporation 
have exhaustively considered every method of avoiding 
the duplication of the telephone equipment within the 
town. The object of the Hull Corporation in establishing 
a municipal telephone service was twofold—first, to provide 
a much cheaper service, and, so place telephones within the 
reach of a larger number of users, and second, to introduce 
а more efficient service. The question was first considered 
by the City Council in the latter part of 1899, prior to 
which there was considerable dissatisfaction expressed in 
Hull, both as to the cost and working of the existing 
telephone service. Upon the passing of the Telegraph 
Act, 1899, a petition was presented to the City Council by 
shipowners, merchants, and traders, bearing upwards of 
800 signatures, urging the Corporation to establish a 
municipal service in Hull, and on Nov. 9, 1899, the Council 


were entered into with the existing company, with a view 
to the Corporation acquiring the company’s system in Hull, 
but as the lowest price required would have precluded the 
Corporation giving a cheaper service, no satisfactory arrange- 
ment for purchase could be made. 

Negotiations for purchase having failed, the Corporation 
then endeavoured to arrange with the company for a sub- 
stantial reduction of their rates, on condition that the Cor- 
poration did not enter into competition, but they were 
unable to induce the company to agree to such rates аз 
would have been acceptable. The negotiations above 
referred to extended over a considerable period, and have 
delayed the carrying out of the work, but the Corporation 
felt they would not be justified in going to the cost of 
laying down a duplicate system until they had exhausted 
every effort to avoid it by obtaining, if possible, satisfactory 
terms from the existing company. Опе important result, 
however, of the negotiations with the company must be 
mentioned—viz., that an arrangement was made by which 
the Corporation subscribers have free intercommunication 
with the subscribers of the National Telephone Company, 
both in Hull and in other towns. The Corporation of Hull 
had the advantage in these negotiations of having already 


. a special oommittee to consider and report as to 
the desirability of doing so. 

In order to ascertain the cost for which a municipal 
service could be provided, the committee consulted the 
well - known telephone engineer, Mr A. R. Bennett, 
M. I. E. E., and after a careful enquiry came to the con. 
clusion, in November, 1900, that the establishment of such 
а service was desirable, and their conclusion was adopted 
by the Council. Before taking any steps, however, to 
carry the resolution into effect, a circular was issued to, 
and a canvass made of, likely subscribers, so as to make 
certain that a sufficient number of persons were prepared 
to avail themselves of a Corporation service at the rates 
offered, the result of which was in every way satisfactory. 
Resolutions in favour of the scheme were also passed by the 
Hull Chamber of Commerce, the Hull Guardian Society, 
the Hull Chamber of Trades, and other trading bodies. 
The Corporation applied to the Postmaster-General for the 
necessary license, which was opposed by the National Tele- 
phone Company, but, notwithstanding such opposition, the 
license was granted in August, 1902. The Corporation 
were anxious to avoid, if possible, the cost of laying down 
a duplicate telephone system, and accordingly negotiations 


Fie. 1.—The Hull Corporation Telephone Exchange. 


given the National Telephone Company underground way- 
leaves under an agreement which could, we understand, be 
terminated. The company tried to get the House of Lords 
to break this agreement without success, and the matter 
was finally settled on the above lines —i. e., there is free 
intercommunication between the two systems, and, at the 
same time, the underground wayleaves granted by the Cor- 
poration to the company are extended for the period of the 
telephone license. 

Having decided to commence, working tenders were 
advertised for, and the total of the accepted tenders proved 
to be less than Mr. Bennett's estimate. The successful 
tenderers were as follows: W. Т. Henley's Tele- 
graph Works Company, cables and street work ; Ericsson 
Bell Company, switchboard and instruments ; International 
Electric Company, lightning and high-tension guards ; 
Messrs. Bolton and Co, copper wire; Electrical Company, 
bronze wire ; British Insulated and Helsby Cables, Limited, 
insulators; Messrs. Wade and Co., of Hull, poles; Hart 
Accumulator Company, accumulators; General Electric 
Company, primary batteries. 

The exchange is situated in the building known as the 
Trippett Baths, which belong to the Corporation, and were 
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being closed through the equipment becoming obsolete. 
This building, with alterations, was admirably adapted for 
telephone work. ! 
The alterations to the building were carried out under 
the supervision of the city architect, but the building 
(Fig. 1) has been unaltered exteriorily. The upper floor 
is used as the exchange switchroom, as shown in Fig. 2, 
while the cable terminals are in the basement. The test 
frames (Fig. 3), with the high-tension and lightning guarde, 


ALDERMAN F. LARARD, MAYOR OF HULL, AND VICE-CHAIRMAN 
OF THE HULL TELEPHONE COMMITTEE. 


are also placed in the basement, close to the end of the 
uaderground cables. As will be gathered from the above 
list of contractors, the wires in Hull are chiefly under- 
ground. The final distribution, however, is carried out 
with overhead wires from terminal posts at the enda of the 
underground mains. The street work involved 19 miles of 
trenching, in which have been laid 35 miles of Sykes 
earthenware ducts. The Henley cables used are of the 
dry-core paper type, lead-covered, and the largest size 
contains 624 wires. Air pressure is kept on these cables 


description of the same at the present time. 


covered wires. Situated in the testroom is also the power 
switchboard fitted with the switches, volt and ammeters, 
and other necessary apparatus for charging the accumu- 
lators by means of a motor-generator. The accumulators 
supplied by the Hart Accumulator Company are in dupli- 
cate, and & pair of heavy leads run from the switch on the 
power board to the switchroom, by means of which either 
set can be used for supplying current to the exchange. 
The pair of leads in the awitchroom are then branched off 


COUNCILLOR J. BROWN, CHAIRMAN OF THE 
HULL TELEPHONE COMMITTEE, 


to the operators’ telephones, pilot lamps, calling, clearing, 
and other circuits, through retardation coils and lamp 
resistances, the operators’ telephones being shunted by two 
microfarad condensers. Primary cells are used for the 
speaking, the accumulators supplying all other circuits. 
The switchboard design and connections are of a new 
type, worked out by the consulting engineer, and a descrip- 
tion of the same is shortly to be given before one of the 
engineering societies, hence we are not publishing a technical 
The whole cf 


MR. A. R. BENNETT, M.I.E.E. CONSULTING TELEPHONE 
ENGINEER TO THE HULL CORPORATION, 


by means of an air-pump of the Reavell type, which is 
driven by gearing by a B.T.H. motor. The air forced into 
the cable is firat passed through a number of calcium 
chloride dryers. These underground cables, which enter 
the main building from two directions, terminate in pot- 
heads which contain the joints between the paper-insulated 
wire and the vulcanised indiarubber covered wires which 
are carried up the frames shown in Fig. 5. 

The cables from the switchboard terminate on the test 
jacks, and the cross-connecting is done by means of asbestos- 


MR. EDWIN LAVERACK, 
TOWN CLERE, HULL. 


MR. Т. HOLME, A. M. I. E. E.. MANAGER OF THE HULL 
CORPORATION TELEPHONE DEPARTMENT. 


the work has been carried out under the supervision of Mr. 
Thomas Holme, who was appointed manager in the middle 
of January. It is an evidence of the energy of all con- 
cerned, from the consulting engineer to the contractors, 
that while work was only commenced then, there are now 
over 700 subscribers actually connected and working. The 
switchboard has accommodation. at present for 2,000 sub. 
scribers, but it is designed во that it can be extended after- 
wards to provide for 5,000 subscribers. "This extension 
is likely vo be needed shortly, as already no less than 1,800 
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names are on the Corporation books. Besides the exchange 
in Hull, a small exchange has been opened in Hessle, one 
at Cottingham will be open in a few days, and another is 
being organised at Beverley. The Corporation telephone 


tion would sustain any loss in consequence of the charge of 
six guineas for unlimited service. He based his views on 
the prices which elsewhere had proved remunerative. He 
did not think that competition, however severe, would be 
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area is a fairly large one, and is the same as that controlled | injurious to either party. In Glasgow, for instance, before 


by the license of the National Telephone Company. 


the municipal system was introduced there were only 5,000 


As regards the financial aide, the Corporation have the | subscribers. To-day the municipal system had 12,000 sub- 


sanction of the Local Government Board to borrow £43,202 
for carrying out the work. The local enquiry, after which 
this sanction was obtained, lasted four days, and was as 
remarkable for the disinterested nature of the opposition as 
most telephone enquiries in this country. It seems to us, 
however, that the Hull Corporation, with their free inter- 
communication with the company, are less likely to cause 
that wasteful competition which has been met with in other 
towns. There can be no need for a small subscriber to join 
both systems, and there is no opportunity for the practice of 
boycotting which unfortunately has prevailed in some other 
towns. The tariff ped qus by the Corporation should be a 
remunerative one, and provide amply for capital charges 
and contingencies. It із as follows: Exclusive line, unlimited 
use for business premises, £6. 68. per annum ; second con- 
nection, £5. 15s. Special quotations for large users. 
Exclusive line, unlimited use £5 per annum for private 
houses. Exclusive line, toll-rate £5 per anaum, and 1d. 
per outward call; all inward calls free. Extension instru- 
ment in the same building as exchange line, 20s. per annum. 
Desk seta, 58, per annum extra. 

The opening ceremony on Monday last was a most 
successful one. The guests assembled in the town Hall, 
and then drove in cabs through some of the principal 
streets on their way to the exchange. There Mr. Coun- 
cillor Brown, the chairman of the Telephone Committee, 
was presented by the Mayor with a golden key with which 
to open the door. Having entered tbe building, a similar 
gift was handed to the Mayoress to open the door of the 
awitchroom. The working of the exchange was then 
explained by the consulting engineer to the Corporation, 
Mr. A. R. Bennett, and the whole of the equipment was 
open for inspection. Our description of this equipment is 
given above. 

After returning to the town hall the guests were enter- 
tained by Mr. Brown, and the following toasts were pro- 
| Saa e CHAIRMAN gave “The King,” and then Mr. 

ORNTON-VARLEY proposed ‘Success to the Under- 
taking.” He said he had no fear that the Hull Corpora- 


Fic, 3.—The Test Frames, with ТЕ Guards and Hoat Coils, at Hull 
soribers, and with the National subscribers there was а 
total of 25,000. Then it must be remembered that in 
Glasgow there was no intercommunication, as there was in 
Hull, where anybody taking either service had tbe 
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advantage of both. In Hull, too, the municipal system was 
a perfectly secret system. Directly a subscriber was put 
into communication with his correspondent nobody else 
could hear the converaation. 

Mr. J. Brown, the chairman, in reply, advocated the 
carrying out of telephone work by corporations because it 
was essentially a local service. According to their returns, 
with 2,000 calls per day 984 per cent. were local calls, 
and only 14 per cent. were trank calls. The Corporation 
had the power to charge under their license anything from 
£5 to £10 for unlimited service. They had, after con- 
sideration, adopted the £6. 6s. rate, which he thought 
would be found high. It was better to start high and 
reduce than to have to increase after commencing with a 
low charge. Mr. Brown also recalled the struggles they 
had had with the National Company, both to secure better 
terms and to purchase the exchange in Hall. The price 
asked, however, for this was about three times that for 
which they could have put down a new system, and hence his 
committee could not recommend the Corporation to purchase. 
They had laid down plant for 2,000 subscribers, and had 
already 1,800 on their books. Three-fourths of these 
agreed to pay £6. 65, and a number of private house 
connections at £5 had been obtained. They had no sub- 
scribers on the party-line system. The company also now 
offer а £5 service to private houses, and he would remind 
those who took advantage of this rate that the Corporation 
had practically saved them £5 per year. He understood that 
Edinburgh, Liverpool and other large towns were asking 
for this lower rate for private houses under the agreement 
of the National Telephone Company, which enforces them 
to treat all large towns equally. 

The SHERIFF then proposa “The Mayor and Corpora- 
tion,” to which toast the Mayor replied, upholding the 
action of the Council in starting telephone competition. 

Alderman HOLDER proposed the toast of “ The Engineer 
and Contractors.” Не said that the contractors were unlike 
any others he had met with, in that they had completed 
their work three months in front of time Messrs. Henley’s 
had laid down the mains in the streets, for which 19 miles 
of excavation were required, at the rate of one mile per 
week. The people of Hull thus had the advantage of a 
working system quite three months before contracts were 
expected to be completed. Alderman Holder also spoke of 
Mr. A. R. Bennett in very appreciative terms. Although 
much had been written and said against Mr. Bennett 
personally and against his skill as a telephone engineer, 
they at Hull had every confidence in him as their consult- 
ing engineer from the first, and this confidence was justified 
by the work being carried out at considerably under esti- 
mated prices. They had also in their secret system a 
better telephone system than was estimated for in the first 
instance. | 

Mr. А. R. BENNETT, in reply, thanked Mr. Holden and 
those present for their kindness, and gave oredit to the 
local staff under Mr. T. Holme, and to the contractors for 
the successful completion of the work. 

Mr. McMILLAN, of the Ericsson Bell Company, replied 
on behalf of the contractors. 

The 5 terminated with a vote of thanks to 
Councillor Brown as host. 


NOTES ON MOTOR-STARTING SWITCHES. 
[CONTRIBUTED. | 
(Continued from page 7:27.) 


For crane work series motors are usually installed, and 
as these must be reversible, a special form of switch is 
necessary. In order to obtain a movement in either direc- 
tion the current must be reversed in either the armature or 
the fields, but not in both: it is usual to reverse the direc- 
tion of the flow through the armature only, and insert the 
starting switch between the end of the field winding and 
the armature terminal. 


While a switch with metallic 
resistance is often used for crane work, it is more generally 
found that a liquid switch is used for this purpose. The 
reason for this appears to be on account of the majority of 
cranes being used in shipbuilding yards, foundries, engineer- 


ing works, etc., where, owing to the rough usage which all 
the equipment may be subject to, the liquid switch is the 
one more frequently met with for every type of motor. 

A very good type of liquid switch is the one now made 
by Mesars. Steel, Peech, and Tozer, Limited, and which 
is diagrammatically illustrated in Figs. 12, 15, 14. From 
these figures it will be noted that the main contact is made 
for the armature circuit between a central ring and either 
an inner and outer ring, the central ring being divided into 
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two portions во as to permit of а reverse motion being 
obtained. At the two points where the central ring is cut 
the space is filled up with an insulating material, an when 
the contact pieces are brought into this position the motor 
armature is entirely disconnected from the feeders. The 
motion of the contact pieces is controlled by a hand-wheel 
fixed to a vertical shaft ; on this shaft is mounted a cylinder 
in which is cut a crescent-shaped groove in which works the 
roller fixed to the upper part of the guide rod of the resist- 


ance plate. The whole is во arranged that when the con- 
tact pieces are brought againat the insulating piece of the 
middle ring the resistance plate is entirely out of the water, 
but as the contact pieces are moved in either direction the 
plate becomes immersed in the liquid. This arrangement 
is simple and effective, while at the same time it permits of 
a atrong and well-protected switch being built suitable for 
withstanding the rough ө that switches too frequently 
receive in shipbuilding yards and engineering works gene- 
rally. Up to the present this type of switch has only 


809 THE ELECTRICAL ENGINEER, DECEMBER 2, 1904. i 


been made for operating series-wound motors, but there is | greatest attention with regard to the resistance wire 
nothing to prevent the switch being adapted for shunt or | are, first, the class of wire employed, and, secondly, 
compound wound motors. the method of attachment. Innumerable materials, such 

It is difficult to arrange a suitable automatic no-volt | as plain iron wire, galvanised iron, reostene, and other 
release in connection with a liquid switch, and the omission | special alloys, have been employed by different makers, and 


Fic. 14. 


of this is the only fault that is apparent in the details of | it is difficult to say which metal has given the best resulta. 
the above switch. This defect can only be overcome by | Where the awitches are to be fixed in a humid atmosphere, 
inserting a no- volt circuit breaker in the motor leads; this | the iron wire rapidly rusts, and therefore in such cases it 
naturally increases the cost, but greatly improves the | is advisable to use a metal, such as German silver, that 
installation, and the money so spent ia well expended. does not oxidise rapidly ; but when the switches are to be 


Fic. 15. 


In dealing with the ordinary wire resistance starting | used in a dry atmosphere, the use of iron wire has been 
switches, one of the points of greatest importance, whatever | found to give very good results. It is generally considered 
type of switch is used, is that of the durability of the resist- that the object of the sand in which the wires are embedded 
ance wire. If these short-circuit on themselves or to the | in some makes of starting switches is to keep the resistanoe 
frame, or if they burn out, continual trouble is experi- | coils from short-cireuiting either on themselves or on the 
enced. The two points, then, that should receive the frame. This is not, however, the case, and the real object 
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of the sand is to abeorb the heat generated in the wires. 


as rule, one of copper in contact with a solution of 50 grm. 


As а matter of fact, the sand affords little mechanical pro- | euprous chloride in 200 cubie centimetres strong hydro- 


tection, as if there is any vibration the sand will give way, 
and also in the case of the wires tending to sag they will 
push the sand on one side. In Fig. 15 is illustrated а neat 
arrangement devised by Messrs. Veritys, Limited, to secure 
freedom from sbort-circuiting in their newer types of 
starting switches. It will be noted that the various coils 
are carried on the two sides of an independent fireproof 
support. This support is channelled out во that each coil 
lies in a separate groove, and is firmly held in its position. 
The firm claim that this method of construction provides 
. perfect immunity from any chance of short-circuiting, while 
at the same time should any coil from any accidental cause 
break down it can be easily replaced, as there is not a 
single soldered joint used in the construction, but the 
various coils are fastened together by means of special 
connectors. The only other point that calls for attention 
is the fact that all the parts are removable from the front, 
and во can be replaced, if necessary, without taking the 
switch down from its position. The method of securing 
the coils, however, is good, and should givesatisfactory results 


in practice. 
To be continued. ) 


THE MEASUREMENT OF THE POTENTIAL OF THE 
ELECTRODES IN STATIONARY LIQUIDS. THE 
DETERMINATION OF CHANGES OF CONCEN- 
TRATION AT THE CATHODE DURING ELEC- 
TROLYSIS.* 

BY HENRY J. 8. SAND, PH.D., M.SC. 
(Concluded from page 665.) 
ALCOHOLIC SOLUTIONS OF CUPROUS CHLORIDE. 


The next series of determinations was carried out with 
the object of testing whether the method was suitable for 
alcoholic solutions. The solution chosen was one of 
cuprous chloride in a mixture of hydrochloric acid, 
alcohol, and water, its composition being 1 grm. Cu, Cl, 
25 cubic centimetrer strong hydrochloric acid, 45 cubic 
centimetres 95 per cent. alcohol, 30 cubic centimetres 
watet. Owing to contact with the air, part of the cuprous 
chloride became oxidised to cupric chloride. The curves 
on Fig. 6 show the degree of coincidence obtained in 
successive experiments, three determinations having been 
milamps xd 


carried out with the current density 1:054 — — —, 
em. 


two with the current density 1:518 Ecler i The curves 


obtained are of interest, inasmuch as they show plainly 
that two successive processes take place: firstly, the reduc- 
tion of the cupric chloride to cuprous chloride, which begins 
at potentials lower than those registered in the figure, and 
goes on to about 45 centivolts ; and, secondly, the deposi- 
tion of copper from the cuprous chloride beginning at 
about 45 centivolts and going on until the break in the 
curve is completed, when the potential becomes fairly con- 
stant at about 65 to 70 centivolte, and hydrogen comes off. 
ACID SOLUTIONS OF NITROBENZENE. 

We now come to the discussion of curves obtained when 
the solution of anorganic substance—namely, nitrobenzsne— 
was reduced under varying conditions. Two solutions 
were experimented upon with different electrodes and 
current densities, other conditions remaining unchanged 
as nearly as possible. Stock solutions of accurately known 
composition were mixed in known proportion, the composition 
of the resulting liquids working out as follows: 

5 grm. nitrobenzane. 
| grm. H,SQ,. 


425 ce. ethylalcohol. 
Remainder water. 


1 litre acid solution used for experiments of 
Figs. 7, 8, 9, 10, contains 


5 атш. nitrobenzene. 
1 litre alkaline solution used for eee 82 grm, NaOH 
of Fig. 11 contains 25 ce. ethylalcohol. 
Remainder water. 


Alcoholic Solutiog of Cuprous Ohloride. 
Auscissee Difference of Potential between Standard Electrode and Oathode 
ordinates Time 
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Acid Solution of Nitrobensene. | 
Absciesae: Oifference of Potential between Standard Electrode and Oathode. 
Ordinates: Time. 
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chloric acid and 100 cubic centimetres 95 per cent. alcohol. 


The anode for the experiments on acid solutions was, as | For the experiments on the alkaline solution the anode was 


* Paper read before the Faraday Society, Oct. 2b, 1904. 


mercury in contact with а solution of 100 grm. mercurous 


Abscissae. Difference of Potential between Standard Electrode and Oathode 


Curves to show change in Platinum Cathode brought about by use. 


Ordinates Time. 


they exhibit both interesting similarities independent of the 
material of the electrode and characteristic differences due 


rposed con- 


nitric acid in 


g 
the solution inte 


Abecissee Difference of Potential between Standard Electrode and Oathode. 


Ава Bolution of Nitrobensene 
Ordinates: Time. 
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nitrate and 35 cubic centimetres stron 
500 cubic centimetres water, 
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Fie. 10. 
Ab«cissae: Difference of Potential between Standard Elecirode and Oathode. 
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Fic. 11. 
The abscissz again denote the experimentally found 


values of the potential of the standard electrode, the 


potential of the cathode being taken as zero. A small 
correction may be made for the difference of potential due 


to it. 


Fic. 9. 
The curves obtained show, firstly, the degree of coinci- 


taining 125 grm. ammonium nitrate in 500 cubie centi- 
dence yielded by a repetition of experiments, and, secondly, 


metres. 
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to the resistance overcome by the current between the 
cathode and the junction, T, by taking the'value 34 ohms for 
this resistance in the case of the acid solution, and six ohms for 
the alkaline solution. All the curves representing the resulta 
of experiments on acid solutions exhibit first a rise of potential. 
After this it recedes, or becomes almost stationary, then 
increases once more, and finally becomes stationary again. 
Bubbles of hydrogen may now be observed on the cathode. 
It may, perhaps, be premature to attempt to explain 
definitely the first retrogression of potential in the curves. 
The most probable cause seems to be a temporary change 
in the nature of the electrode, resulting from electrolysis. 
Such сада have been recently shown to occur frequently 
by Russ, Luther, and Brislee, and others. As a rule, they 
tend to make cathodes more efficient—;i.e, they enable 
them to accomplish reduction with the expenditure of a 
smaller amount of energy. The electrodes are also certainly 
permanently changed under certain conditions in such а 
manner that they become less efficient. This is v 
notable with the cathode of smooth platinum when small 
current densities are employed. If an electrode is used 
which has been freshly cleaned with ligroin, boiling stro 
nitric acid, and boiling caustic soda solution, the poten 
of the standard electrode shows a comparatively low value 
throughout the experiment, the results being similar to 
those obtained with a cathode of platinum coated with 
platinum black. On repetition the cathode is, however, 
found to have become less efficient, the potential being 
considerably higher than in the first experiment. Further 
repetitions yield curves almost identical with the second, 
the potential, however, still becoming slightly higher. 
When the cathode is cleaned after this, as before the first 
experiment, it again yields a curve similar to the first. In 
ig. 10 the first curve and one of its repetitions are shown. 
ig.7 illustrates resulte obtained with a copper and a 
platinum cathode respectively. The experiments with the 
copper cathode were stopped after the first retrogression 
of potential. It will be seen that the latter occurs 
approximately at the same time in the riments with 
the copper as in those with the platinum electrode. The 
difference between the actual values of the potentiale is, 
however, very marked, the standard electrode at the 
beginning of the copper experiments showing a lower 
ue than at the beginning of the platinum experiments. 
This corresponds to а greater efficienoy—i.e., a smaller 
expenditure of energy in the case of the copper than in 
that of the platinum electrode. In accordance, however, 
with the greater E.M.F. required for the liberation of 
hydrogen on a copper cathode than on one of platinum, the 
copper curves attain higher values of potential than the 
platinum curves at the end of the experiment. Fig. 9 
represents experiments with a copper cathode carried out 
until evolution of hydrogen takes place. In Fig. 8 results 
are shown obtained with an electrode of platinum thickly 
coated with platinum black, the current density being the 
same as in the experiments of Fig. 7. The low values of 
the potential represent the most conspicuous feature of 
these experiments. Ав the electrode is not smooth, the 
time values are not comparable with those of Fig. 7. 


ALKALINE SOLUTIONS OF NITROBENZENE. 


Fig. 11 represents results obtained with the alkaline 
solution of nitrobenzene. As the solution at the cathode 
becomes heavier during electrolysis in an alkaline electro- 
lyte, owing to an accumulation of alkali, the cathode was 
placed horizontally at the foot of the cell in these experi- 
ments (Fig. 2). At the points of maximum voltage 
hydrogen begins to be evolved. The differences between 
the experiments with copper and platinum electrodes are 
similar to those observed in acid solution. The time which 
elapsos until hydrogen is evolved by a current of given 
density is considerably smaller than in acid solution. This 
points to the conclusion that the diffusion coefficient of 
nitrobenzene is considerably smaller in alkaline than in acid 
solution, and possibly aleo that the reduction does not 
proceed quite so far before hydrogen is evolved. 


EXAMPLE OF APPLICATION OF RESULTS. 


In conclusion, we have to show how experiments carried 
out according to the method described may be employed in 


order to arrive at ап estimate whether resulta that have 
been obtained in electro-chemical investigations are due 
simply to concentration changes at the electrode that take 
place so rapidly that they cannot be neutralised by stirring, 
or whether they are really properties of the solution 
originally made up by the experimenter. As an example, 
we shall investigate whether concentration changes can 
have taken place during the experiments by Haber, referred 
to in the introduction, with sufficient rapidity to explain 
his resulte. We may approach such questions from two 
points of view. Firstly, we may make an arbitrary assump- 
tion regarding the time that must elapse until artificial 
stirring can completely renew the layer of liquid sonera 
the electrode. For example, we might assume that suc 
a renewal takes place completely after the lapse of one 
second, or of one minute, and then calculate what is the 
maximum change of concentration that can have taken 
place. Secondly, we may assume that owing to stirring 
the concentration of the electrolyte is always left unaltered 
at some definite distance, say mm., from the electrode, 
and then calculate the maximum change of concentration 
that is conceivable on this assumption. Proceeding on the 
first plan we have the equation 


-C -2 F / 4 ‚... (3) 


in which C, is the original concentration of the substance 
electrolysed, C ita concentration after the time t, k its 
diffasion coefficient, and F the amount removed by elec- 
trolysis at the electrode per unit of surface and time. 
From this equation we find the following value for the 
relative change of concentration at the electrode: 


us ; 2 
5 (2) 
е according to the second plan and indicating the 
distance from the electrode at which no change of con- 
centration takes place by 5, we have the following relation 
according to Fick’s diffusion law : 

F =k 5-6, 
from which we obtain for the relative change of con- 
centration at the electrode the value 


е Нь ИАЕА 8 
C kO (3) 
When the current is employed solely for reduction we have 
i 
= — — в 0 еҷ e ° 4 
90,540 (4) 


concentrations being expressed in g.-equivalents or mg.- 
equivalente per cubic centimetre, and current densities ia 
amperes per square centimetre or milliamperes per square 
centimetre respectively. 

In order to eliminate * from these equations, we may 
calculate its value from the experiments we have described 
in the present paper. For this purpose we must assume 
that nitrobenzene has been completely removed from the 
electrode by redaction to azoxybenzene when hydrogen is 
evolved. e then find k by applying equations (1) and 
(4) to our experiments. We thus obtain 


21 2? 

f (55540 б) T (5) 
quantities referring to our experiments being distinguished 
by dashes. The values for Ё derived from this equation 
are no doubt often vitiated by the fact that hydrogen may 
come off before complete reduction of the nitrobenzene has 
taken place, so that the values found for Ё are too emall, 


and those for —9. too large. This does not matter 


айне} however, as we only desire to find an upper limit 
а 


for the latter quantity. Eliminating F and partly k from 
the equations (2), (3), (4), (5), we find the following 
relations : | 
C-C um : C, t (6) 
Co i C 
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ud URGE NE НЫШ ne 7 
C, 96,540 ЕС, (7) 
As an TEN, ge by which to test whether concentration 

changes played an important part in Haber’s results, we 

take numbers from the paper recently published by him 

in conjunction with Russ. According to Table II., 


р. 279, when а current of density €. milampe. was 
15x10 cm 


passed through a vigorouely stirred alkaline solution of 
nitrobenzene of the concentration 08 3 an 


ce. 

absolute potential of 0:0737 volt was observed ; whereas 

when the current had a density of E milampe. the 
| 15x10 ош? 

potential was 0°1171 volt, the difference being 0:0434 

volt. Now, according to the Table VIIa., when a current 


of the density 18710 map 8. was employed in a solu- 


tion of the concentration 0:8 


0:0993 volt was recorded. In order to obtain a rise of 
potential of 0:0434 volt by reduction of the concentration 
of nitrobenzene, the current strength being left unchanged, 
we can infer by interpolation from numbers given in the 
same table that the concentration must be reduced to 


0:115 . to 14 per cent. of its former value. 


and 


d., the potential 


co. 

If the first experiments are to be explained as a result of 

local reduction of concentration at the cathode, such reduc- 
tion must, therefore, amount to at least 86 per cent. 

Now, in order to obtain an estimate of the magnitude of 

depletion at the cathode that actually took place, we 

refer to one of our experiments represented in Fig. 11. 


Taking, for example, Curve 4, we have i’ —1184 = E 


Employing equation (6), 


we find that if the liquid touching the cathode is renewed 
completely after every second by stirring, the lowering of 
concentration could never go below 1:4 per cent. I have 
shown formerly that under more unfavourable circum- 
stances—viz., when the cathode was mercury contained in 
& cup—it is possible to prevent depletion, which would 
require 0:4 second if the liquid were stationary. It seems 
improbable, therefore, that the lowering of concentration in 
Haber's experiment went below the above value. 

By employing'equations (5) and (7) we find that if the 
concentration of the liquid be maintained continually at its 
original value by stirring аб „mm. distance from the 
cathode, the utmost lowering that could take place would 
amount to 54 per cent. Brunner calculates the distance 
from the electrode to which he was able to keep the con- 
centration unchanged in his experiments to have been 
somm. to ;,mm.,so that, adopting his values, we should 
conclude that the lowering of concentration did not amount 
to more than about 14 per cent. Starting from other 
curves on Fig. 11, we obtain similar values. In any case 
the results show that we cannot assume changes of con- 
centration amounting to 86 per cent. to have taken place 
in Haber’s experiments, and that the variations of electrode 
potential with current density observed by him can there- 
fore not be explained as the result of concentration changes 
at the cathode. 

In carrying out the foregoing investigation the author 
bas been assisted by grants from the Chemical and Royal 
Societies, for which he desires to express his indebtedness. 


= 460, C= 1 * 5 mg. - equiv. 


THE USE OF IRON IN ALTERNATE - CURRENT 
INSTRUMENTS.“ 
BY W. E. SUMPNER, D.SC., MEMBER. 


It is probably no exaggeration to state that the amount 
of time, ingenuity, and skill devoted during the last 
10 years to the improvement of alternate-current instru- 


* Inaugural address of the Chairman, delivered before the Birming- 
ham Local Section of the Institution of Electrical Engineers. 


І 
ments has exceeded that spent in perfecting those for 


direct-current measurements during a period more than 
twice as long. Yet no one will maintain that the result is 
anything like so satisfactory in the former case as in the 
latter. It will, I hope, be interesting to spend some time 
this evening in considering the reasons for this, and what 
prospect there may be of a better result in the future. 

The first idea that will no doubt occur is that alternate- 
current measurements are more complicated than those 
with steady currents, and that in consequence the tests are 
not likely to be so accurate. Now, I believe this view to 
be entirely wrong. Direct-current measurements, as the 
result of a development spreading over many years, are 
really much more namerous and varied, and are certainly 
quite as intricate in character as those practised in alter- 
nate-current working. It is not so much in the nature of 
the measurements to be made as in the character of the 
instruments available for the tests that the difference 
really lies. The result, I believe, is almost entirely due to 
the fact that for alternate currents there is no instrument 
at all comparable in sensitiveness with the galvanometers 
and voltmeters available for steady current work. 

Now, perhaps this idea, though familiar to some, will 
take others by surprise. But if we proceed to consider 
how much all good direct-current tests depend upon 
sensitive galvanometers or voltmeters, we shall, I think, 
most of us be surprised. Take the three fundamental 
cases of the Wheatstone bridge, the potentiometer, and the 
voltameter. In each of these instances the accuracy of the 
test is directly dependent on the use of a delicate voltmeter 
to adjust to equality two voltages. In the first case the 
adjustment is made in order to measure a resistanoe in 
terms of a standard. In the second, by means of known 
resistances, a current or voltage is measured in terms of 
these resistances and the ЕМЕ. of a standard cell. 
In the third case, in which, say, а current balance is being 
standardised, although the voltameter measurement does 
not need a voltmeter, the adjustment of the current to a 
constant value is directly dependent on the use of such an 
instrument, and this adjustment is just as essential to 
accuracy as the correct measurement of the amount of 
chemical action. Measurements of insulation, magnetic 
induction, and capacity would hardly be possible without 
delicate galvanometers. Indeed, the sensitive voltmeter 
seems the one common essential to all accurate electrical 
testing. 

It is of little practical use to speculate as to what would 
have been the progress of pure and applied electrical science 
if such instrumenta had not been available for direct-current 
testing. But it is hardly possible to overstate the impor- 
tant part they have had in bringing about this progress, 
and everyone will admit that the precision possible in the 
design of electrical apparatus, whether for direct or alter- 
nate currents, is almost entirely due to. accurate measure- 
ments made with them. Most of the tests needed in con- 
nection with alternate-current machinery are still carried 
out by direct-current methods. 

It is, of course, to the use of permanently magnetised 
steel that direct-current instruments owe their great 
sensitiveness, Whether of the fixed-coil or moving-coil 
types galvanometers may be described as single-current 
instruments in which tho deflecting force is proportional 
directly to the current or voltage applied. Unfortunately, 
all alternate-current instruments have the characteristics of 
the double-current type, in which the deflecting force is 
proportional to the square of the current or voltage. This 
is obviously true of dynamometers, current balances, watt- 
meters, phasemeters, and electrostatic instruments. It is 
also true of induction instruments, whether the current 
induces magnetism as in moving-iron instruments, or eddy 
currents, as in the more recent induction meters. Hot-wire 
instruments have the same characteristic, since the heating 
effect varies as the product of volts and amperes. Instru- 
ments in which the deflecting force varies as the square of 
the applied voltage cannot made sensitive for minute 
voltages owing to the rapid diminution of the force as the 
voltage decreases, and this constitutes the main reason why 
alternate-current instruments cannot be made to indicate 
low voltages. 

Hot-wire instruments are as yet the most suitable for 


— — — = 
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measuring small alternating voltages. Commercial instru- 
mente can be obtained reading from one volt down to about 
one-tenth of a volt. Prof. Threlfall has described an 
instrument before this Institution capable of measuring 
one-hundredth of a volt, and Prof. Fleming has shown a 
somewhat similar instrument to the Physical Society of 
London. Mr. Daddell has recently made an instrument 
which may be described as a combination of a hot-wire 
voltmeter with the radiomicrometer of Prof. Boys, the heat 
from the wire causing a thermo-electric current in a delicately 
suspended electric circuit placed in the field of a strong 
permanent magnet. With such an instrament, using as 
pointer a reflected ray of light, with the scale at 1m. 
distance, it is possible to get a deflection of mote than 
lem. per microwalt spent in the hot wire. But such instru- 
ments, and especially the last, are more fitted for laboratory 
and research purposes than for ordinary testing. 

An instrument may be made sensitive either by weaken- 
ing the control or by increasing the forces causing the 
deflection. The strength of the control is а fair measure 
of the suitability of the meter for ordinary commercial 
work, since the weaker the control the more tenderly must 
the instrament be used, and the more liable are ita indica- 
tions to be affected by extraneous influences. The true 
measure of the sensitiveness (except for research purposes) 
is, therefore, the turning moment exerted per unit of 
carrent or voltage applied. Now, it is generally stated 
that a galvanometer of the fixed-coil or Thomson type is 
more sensitive than the moving-coil form of instrument ; 
but this is merely due to the fact that the control used 
can be made, and is made, much weaker in the former than 
in the latter case. With equally strong control the per- 
manent magnet form of instrument is much the more 
sensitive of the two, owing to the strength of the field 
applied to the coil conveying the current to be measured. 
In order to make alternate-current instruments as 
sensitive as the corresponding direct-current ones, 
strong magnetic fields must be produced. The per- 
manent et is useless for alternate-current work 
unless satisfactory instruments of the vibration type can 
be devised, but the electromagnet, the most powerful form 
of magnet, still remains a possibility. Electromagnets are 
not used in galvanometers because existing instruments 
are sufficiently responsive, and thus only when extreme 
sensitiveness is needed—as, for instance, in the асо, 
greph—is anyone willing to put up with the inconvenience 
of supplying a subsidiary magnetising current and main- 
taining it of constant strength. The problem of prodacing 
sensitive alternate-current instruments resolves itself, there- 
fore, into an enquiry into the conditions under which iron- 
cored electromagnets may be introduced into such instru- 
ments without involving errors due to differences of phase, 
frequency, wave-form, and other disturbing factors. 

As an example of the need for more sensitive alternate- 
current instruments, I may instance the important problem 
of directly measuring an alternate current, or voltage, in terms 
of direct-current standards, such as a known resistance, and 
the E.M.F. of a standard cell, As yet the ouly standards 
available for alternate-current work are of a secondary 
character, and consist of expensively constructed instru- 
ments which bave been standardised by direct-current 
measurements. Some years ago I tried to find a means of 
using the Crompton potentiometer for the direct measure- 
ment of an alternate-current voltage in terms of a standard 
cell. І soon saw how this could theoretically be done, but 
I have not succeeded in making or in finding an instrument 
sensitive а to satisfactorily carry out the test. It 
may, however, be interesting, in connection with our subject 
to-night, to state the method. The problem consists in 
accurately balancing two voltages each of the order of a 
volt, the one produced by a steady current and the other 
by an alternating one. The current or voltage to be 
measured, whether direct or alternating, can be easily made 
to produce such voltages with the aid of shunte, or sub- 
divided resistances, in the way commonly used with 
potentiometers. The direct voltage, D, is produced by 
the potentiometer, is adjustable by means of the sliding 
contact, and is accurately known. The alternating voltage 
should consist of two portions, A, and A,, in series. The 
ratios of A, and A, to each other, and to the current or 


voltage to be tested, are supposed to be accurately known 
from the shunts or resistances employed. If now one of 
the terminals of the voltage D be connected to the 
junction of A, and A, ; if a voltmeter of the dynamometer 
type have its terminals connected to the extremities of the 
voltages A, and A,; and if the free extremity of D be 
connected with the junction between the fixed and moving 
coils of the dynamometer, it will be seen that the voltages 
оп ra dynamometer coils are respectively D + А and 

Thus in Fig. 1 О is the middle terminal, and P Q the 
extreme terminals of the alternating voltage, A, +A, The 
direct voltage, D, is connected with the pointa О and R. 
The dynamometer coils, c с, are joined through suitable 
non-inductive resistances to the points P R and Q R. 
Under these circumstances the turning moment exerted 
on the moving coil is proportional to the product (D + Al) 
(D- Az). This is true for any instant, and thus must 
be true for the mean. Since D is constant, A, and A, 
are alternating quantities, and A = A,, where / is some 
known constant, it will be seen that the mean product is 
D? — * A?, where A? is the mean value of A,?. The instru- 
ment, if sufficiently sensitive, will only give zero deflection 
when D? = * A, or, supposing k = 1, when A= D. This 
means that the alternating voltage, А, is measured directly 


Q 


P 


Fic. 1. 


in terms of the standard cell, in à manner quite indepen- 
dent of frequency or wave-form. But the method, though 
perfect in theory, is impracticable, as is also the analogous 
method represented by interchanging the letters A and D ` 
in Fig. 1, in which case the direct-current voltage, D, is 
sub-divided instead of the alternating one. An instrument 
of sufficient sensitiveness could only be made by weakening 
the control to an extent rendering it unsuitable for common 
use, and the method only appears to be applicable by estab- 
lishing a subsidiary voltage D, much greater than a volt, 
balancing it against the unknown alternating voltage, and 
measuring it immediately afterwards by the potentiometer 
in the ку way. Nevertheless, the mere invention of 
& sensitive dynamometer voltmeter would at once render 
the Crompton potentiometer, as now made, as suitable for 
the measurement of alternating currents and voltages as of 
the corresponding direct-current quantities for which it is 
so useful. | | | 

Now, before discussing how to use iron in alternating- 
current instruments, it must first be stated that this is 
already done in many cases, as in moving-iron indicators 
and in instruments of the eddy-current type. The latter 
now form an important class, and are either of the shielded 
pole type, the outcome of some pioneer expsriments of 
Elibu Thomson, or of the rotary field type due originally 
to Ferraris. The rotating field instruments are particularly 
useful. They have the great advantage that the geometrical 
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relations of the fixed and moving parts are not changed as 
the disc or cylinder turns, so that the indicating instru- 
ments possess regularly divided scales, and a range of 
deflection extending to nearly 360deg. Such instruments 
have many undoubted merits, but their calibration varies 
with frequency, and to a slight extent with wave-form. 
The wattmeters of this class are, indeed, not much more 
than good indicators. They are not the less useful on that 
account. They fulfil all the requirements of central-station 
use, but for accurate measurement something more is 
needed. 

The first instrument to which I wish to direct your 
attention is the phasemeter, or power-factor indicator. 
These instruments may be made for either single or multi- 
phase circuits. In the former case the calibration depends 
somewhat on the frequency, but only very slightly so in 
the latter. All such instruments consist of a fixed and 
moving set of coils, having a common diameter about which 
the moving system turns. The moving system is quite 
free to revolve. There is no control except that due to the 
interaction of the currents. Each system may comprise 
more than one coil, but as a rule the fixed system consists 
of a single coil through which the current passes, while 
the movable system consiste of two coils inclined at 
some fixed angle to each other, and traversed by currents 
in different phases, obtained usually by tapping the multi. 
phase mains, but, in the case of single-phase circuits, by 
providing two paths of different inductive properties for 
the pressure currents needed for the coils. 


Now, in the theory of these instruments as hitherto 
given, the action of the current in the fixed coil on that of 
each of the moving coils is separately considered. Two 
moments are exerted, one on each moving coil, and the 
position of balance indicated by the pointer is such that 
these moments are equal and opposite. This position is 
independent of the amperes, or volts, since alteration in 
either of these equally affects the two moments, so that if 
these moments are balanced for, say, 20 amperes, they are 
equally balanced for 30 amperes. The position of balance 
can, therefore, only depend upon the phase differences 
between volts and amperes, and hence the deflection of the 
pointer can be calibrated to indicate phase. 

Bat there is another way of looking at the action which 
is useful to consider, and which I think has not been 
previously noticed. The two-coil system traversed b 
currents in different phase produces a rotating field, 
and the interaction between this and the alternating 
(or rotating) field due to the current (or currents) in 
the other system of coila must be such that there is only 
one stable position of the moving system of coils for which 
the torque vanishes, and this position can only depend upon 
the phase differences involved in the two systems of currents. 
This is illustrated in rotary synchronisers such as that of 
Everett Edgcumbe, the rotor and stator of which are each 
wound so as to produce a rotating field by splitting а 
single-phase current into an inductive and a non-inductive 
branch. If two generators are jcined up, one to the rotor 
and the other to the stator, the rotor revolves rapidly if 
the frequencies are different, but as these approach equality 
the rotation is slow, clockwise if one machine leads, counter 


clockwise if it lags ; the position of the pointer indicates at 
each moment the phase difference of the two currents. If 
the two machines are coupled together so as to generate 
voltages in fixed phase relation, the pointer attached to the 
synchroniser takes up a fixed position in correspondence 
with this phase. The instrument thus becomes a phase- - 
meter, and can be calibrated as such, but in its present form 
it is not suitable as a power-factor indicator. 

Now, imagine a coil traversed by an alternating current 
placed in а rotating magnetic field of the same frequency, 


and free to turn about the axis of rotation of this field. 


The position taken up by the coil depends merely upon the 
phase of the current through the coil. If we assume 
uniformly revolving fields, and currents varying according 
to the sine law, the position will be such that at the instant 
the rotating field is parallel to the coil, the current in the 
latter is passing through its zero value. The angular 
deflection of the pointer from some fixed point on the scale 
measured in degrees, will be an exact measure of the phase 
of the current. If the currents are of irregular wave-form, 
and the rotating field is not uniform, this will not be 
precisely the case (see appendix), but there will in all 
cases be a fixed position of the coil for each phase, inde- 
pendent of the magnitudes of the currents in the different 
coils, and quite independent of the frequency, since this will 
affect currents and fields alike. The most efficient way of 
producing strong rotating fields is, of course, well known. 
It is exemplified in every induction motor. But it does 
not appear to have been noticed hitherto that phasemeters 
really act by means of rotating fields, and hence the means 
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adopted in practice for producing such fields in commercial 
instruments are anything but the best available. 

To illustrate this and other points I have had some 
instruments constructed in the technical school workshops, 
all designed for strong alternating ты ap fields. The 
first is the phasemeter illustrated in Fig. 2. The fixed 
coils are wound through circular ring, stampings, just as in 
the stator of a three-phase motor. There are three coils, 
each of eight turns, wound with wire suitable for five or 
six amperes, with each coil brought to a separate pair of 
terminals. The portion corresponding with tbe rotor 
consists of a cylindrical block of circular stampings held 
in a fixed central position, and unwound. In the air-gap 
between the two is placed a pivoted coil similar to those 
used on moving-coil galvanometers, or voltmeters, but 
without control. It is capable of free motion about the 
axis of the instrument, and its position is indicated on the 
scale by an attached pointer. I have arranged some experi- 
ments which I think will convince you that this instrament 
is a very satisfactory indicator of phase or power factor. 
The position taken up by the pointer is quite definite under 
any given circumstances, and if the coil is moved out of its 
equilibrium position the forces tending to make it return 
are considerable, in spite of the fact that a very large non- 
inductive resistance is used in series with the pressure coil. 
This ів only what ів to be expected, since the strength of 
the field due to the fixed coilé is about equal to that usual 
in permanent magnet direct-current instruments. Here, at 
all events, is one alternating-current instrument in which 
strong fields are employed without any of the disadvan 
and errors supposed to be associated with the use of 
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iron under such circumstances. Of course it would 
be possible to wind the fixed coils for pressure instead 
of current, either for direct connection to the mains 
or, if necessary, for the secondary of a step-down 
transformer. In many cases the moving coil would be 
ut in series with the secondary of a current transformer. 
t is usual now with high-tension mains to have two 
current transformers, each primary being placed in one of 
the mains, and each secondary circuit, after passing through 
an ammeter, returning through a path common to both 
secondary circuits, and in which an ammeter and power- 
factor indicator are placed. The connections are shown 
diagrammatically in Fig. 3, in which AI, A, A,. represent 
the ammeters, (1), (2), and (5) indicate the mains, in the 
first two of which the primaries of the current transformers, 
C T, and C T., are placed, and the power-factor indicator is 
represented by P FI Owing to the vector properties of 
alternating currents, if the current transformers are alike, 
the current measured by the ammeter A, will indicate the 
current in the third main, as shown by the vector diagram 
in Fig. 4. With such an arrangement it would be 
advantageous to use a reversing switch (short-circuit- 
ing during reversal) on the secondary of one of the 
transformers, say C T,, as indicated in Fig. 3. By 
reversing this switch A, is unaltered, A, becomes Al, equal 
but opposite in phase to A,, and A, becomes As, about 
70 per cent. greater than A, in magnitude, and strictly in 
quadrature with it, whatever the wave-form may be, provided 
only A, and A, are equal in magnitude. These relations 
are shown in the vector diagram (Fig. 4), in which, owing 


А, А, 


. Fic. 4. 


to the properties of a right-angled triangle A’, is perpen- 
dicular to A, if Al, A,’, and А. аге agaa] to idi ове 
whatever may be the phase difference between A, and А, 
The advantage of this device arises from the fact that the 
power- factor indicator can be made to read on circuits of 
low power factor as well as on those of high power factor. 
As a rule, these instruments are calibrated between power 
factors 0:5 and 1:0, and are not available for low power- 
factor circuits. By using the reversing switch, the phase 
of the current passing through the instrument can be 
altered by 90 electrical degrees, so that the position corre- 
sponding with unity power factor is made to denote zero 
power factor, and by means of an additional calibration of 
the scale low power factors can be measured. If satisfac- 
tory power-factor indicators can be constructed, they will 
prove more serviceable than wattmeters on highly inductive 
circuits, since the latter instruments under such conditions 
are liable to large percentage errors, and their indications 
are low down on the scale. 


(To be continued. ) 


PARLIAMENTARY POWERS. 


Tube following additional applications for electric lighting 

provisional orders, tramway Bills, and other parliamentary 

powers are now being advertised in the London Gazette and 

elsewhere. 
| TRAMWAY AND Їлєнт RAILWAY POWERS. 

East Sussex Light Railway Company (extension of time); Bath 
Electric Tramways, Limited (iight railways extension); Portmadoo, 
Beddgelert, and South Snowdon Railway Company  (reconstruc- 
tion and maintenance of light railways); Pudsey Corporation 
Tramways (construction of tramways); Bideford, Olovelly, and 
Hartland Light Railways (to incorporate a company); Colchester 
Corporation; Southampton Corporation; Tyneside Tramways 
and Tra s Company; Leeds Corporation Tramways; Swan- 
soa “Tramways Company ; Hastings Tramways Company ; Metro- 


porn Electric Tramways (Limited) Company (electrical powers) ; 

ndon Southern Tramways . Кең ed Corporation Tram- 
ways ; Tarporley and Mouldsworth Light Railways Company (con- 
struction of railway); Buenos Ayres Grand National mways 
Company, Limited (provisions as to amalgamation of company); 
Mexborough and Swinton Tramways Company (extension of time); 
Knutsford and Warrington Light Railway Oompany (construction 
and maintenance of light railways) ; Tanat Valley Light Railway 
Company (additional capital) ; idstone Corporation Light Rail- 
ways ere ; Coventry Eleotrio Tramways Company (extension 
of time). 


ELECTRIC LIGHTING ORDERS AND OTHER BvPPLY POWERS. 

Central Electric Supply Company, Limited (supply to adjoining 
districts, eto., and erection of a generating station) ; Dover Oorpora- 
tion (electric lighting extension); Wimborne Urban District Oouncil 
(electric lighting by the Metropolitan Electric Supply Company); 
Gravesend (electric lighting extensions to Northfleet); Shropshire and 
Worcestershire Electric Power Company (to extend the area of supply 
etc.) ; City of London Electric Lighting Oompany, Limited (exten- 
sion of powers) ; Woolwich Borough Council (supply of electricity) ; 
Morley Corporation (further powers for supply of electricity) ; Marl- 
borough (supply of electrical energy for all purposes within the 
borough and urban district by the Marlborough Electric Supply 
Company, Limited); Whitwood Urban District Council (elec- 
tricity supply); Burslem Corporation (electric lighting exten- 
sion); Southend-on-Sea Corporation (electricity supply  exten- 
sions, etc.); Metropolitan Pneumatic Dispatch Company (con- 
struction, etc., of tubes, cables, and generation of electric р) ; 
Croydon Rural District Oouncil (electric lighting) ; Ludlow Borough 
Council (storage and supply of electricity); Tewkesbury Borough 
Council (clectric lighting); London County Oouncil (supply of elec- 
trical fittings) ; Ware Urban District Council (electric lighting); Dor- 
chester (electric lighting), by the Dorchester and District Electric 
Supply Company, Limited; Administrative County of London and 
District Electric Power Company (further powers); St. Albans Rural 
District Council (electric lighting) ; Whitworth Urban District Council 
(electric lighting); Durham (supply of electrical energy within the 
Rural District Oouncil), by the Durham Electrical Power Distribution 
Company, Limited ; North Metropolitan Electric Power Supply Oom- 

y (powers to lay mains) ; East London and Lower Thames Electric 
Power Company (for the purpose of establishing electric works and 
supplying electric energy) ; Hemsworth Rural District Council (electric 
lighting); Portland Rural District Oouncil (electricity supply); 
Brockenhurst and Milton (supply of electrical energy). 


FORTHCOMING EVENTS. 


Fripay, Dec. 2. 

Junior Institution of Engineers.—At 8 p.m., ''Some Points of 
Interest in the Construction of Torpedo-Boats,” by Mr. Н. E. 
Yarrow. 

Institution of Civil Engineers (Students’ Section).—At 8 p.m., 
„Midland Railway, West Riding Lines: The Construction of 
Oontract No. 1," by Mr. R. T. MoCallum. | 

SATURDAY, DEC. 3. 

Institution of Junior Engineers.—Visit to the London Coliseum 
to inspect ita features of engineering interest. 

Institution of Electrical Engineers (Manchester Students’ 
Section).— Visit to the Corporation sub-stations. 

Monpay, Dec. 5. 
Society of Engineers.—''Condensing Plant," by Mr. W. E. Storey. 
ТоЕзрАҮ, Dec, 6. 

Institution of Civil Engineers.—At 8 p.m., further discussion 
on Mr. J. F. O. Snell’s paper, Distribution of Electrical Energy; 
“Ол the Oonstruction of a Concrete Railway Viaduct,” by Mr. 
А. Wood-Hill and Mr. E. D. Pain. 

WEDNESDAY, Пес. 7. 

Society of Arts.—At 8 p. m., The International Exhibition at St. 
Louis, U. S.A., by Mr. W. F. Reid 

Institution of Electrical Engineers (Students' Section).—At 
7.30 p. m., The Gordon Electric Light Installation at Paddington, 
1884-1904,” by Mr. M. С. Tweedie. 

THurspay, рес, 8. 

Society of Arts.—At 4.50 p.m., '' Burma,” by Sir Frederic W. R. 
Fryer, late Lieutenant-Governor of Burma. 

Institution of Electrical Engineers.—At 8 p.m., ''Hydro. 
dynamical and Electromagnetic Investigations regarding the 

gnetic-Flux Distribution in Toothed-Oore Armatures, by Prof. 
Н. S. Hele-Shaw, А. Hay, and P. Н. Powell (conclusion of 
discussion); Studies in Magnetic Testing, by Mr. G. F. C. 
Searle. 

Institution of Electrical Engineers (Students' Section) —Аї 
2 p. m., visit to the Robertson Eleotri; Lamp Works, Brook Green, 
Hammersmith, W. 

Fripay, Dec. 9. 

Electro-Harmonic Society.— At 8 p.m., smoking concert. 

SATURDAY, Прес. 10. 

Junior Institution of Engineers.—At 5 p.m., visit to the Inter- 
national Gas Exhibition at Earl's Court. 

Corps of Electrical Engineers (R.V.)—At 7.50 p.m., annual 

mess dinner а{ Anderton's Hotel. 

Glasgow Technical College. —At 7.50 p.m., ‘' Electro-Metallurgy— 
Some Notes on its Present Position," by Mr. J. D. Mackenzie, 
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THE METRIC FALLACY. 


Quite recently we directed attention to the work of the 
British Weights and Measures Association, whose object 
is “the defence, standardising, and simplifying of British 
weights and measures.” Within the past few days we have 
received from America а volume of some two hundred and 
thirty pages discussing the metric fallacy. The battle. ig 
joined. The mantle of the late Sir Frederick Bramwell 
has not been placed upon the shoulders of a successor. 
He laughed to scorn the attempts made to foist the 
metric system compulsorily upon this country, and he 
maintained that on the whole the existing system of 
British weights and measures was superior to the 
much-belauded metric system; but he understood that 
any innovation was likely to succeed, because inno- 
vators are talkative, energetic, and hang together, 
while defenders are inclined to pooh-pooh the dangers 
of the situation. We confess to cynicism, and the 
glamour of the arguments of a hundred and one professors 
and students do not outweigh the experience of a score of 
successful practical men. The aim of the professor is 
simplification of calculation of set hypothetical questions, 
the aim of the practical man is simplification of work, 
and getting of business. Text-book questions and examina- 
tien questions are one thing, practical questions are quite 
different. Enthusiastic supporters of the metric system 
have tabulated the countries on the earth's surface 
that accept that system, and have left those who 
read or heard their words to infer that in these 
countries than the metric system there was none otber. 
As a matter of fact, there is no country upon the face of 
the earth that has adopted the metric system for all, and 
probably not for the majority of purposes, where a system 
is required—not even France, the birthplace of the 
suggestion. The author of the “ Metric Fallacy” has these 
very pertinent or impertinent remarks, according as the 
reader thinks for himself or follows his leader, on the 
subject. He says: Should the reader be surprised at 
the facts regarding the limited use of the metric system 
herein given, he should remember that no proof of anything to 
the contrary has ever been offered (the italics are his). When- 
ever the metric advocates have learned that a government 
has passed a law favourable to the system, they have 
straightway conveniently assumed that it has become the 
common system in trade and commerce. They have not 
enquired into the working of these laws, nor into their 
scope or nature. Their logic has been: ‘Such a country 
has passed a metric system law, therefore the people of the 
country have dropped their old units and taken up the 
new. Their stories of the imposing numbers of hundreds 
of millions of people who use the system have no other 
basis than this They have simply added the figures for 
the population of those countries which have passed some 
kind of a metric law, including thoee in which the laws 
are simply permissive and those in which the system has 
been adopted for government purposes alone. If the facts 
which are given in these pages turn the case to ridicule, 
they have nothing to thank but their own credulous willing- 
ness to believe anything favourable to their system, and to 
their free use of their own imagination without regard to facts.” 
In this country we have been deafened with the cry, “ We 
lose trade because we don’t compulsorily accept the metric 
system.” By trade is meant external trade. Surely 
America is competing for this same external trade, and 
this is what the American author says: I shall show 
that our foreign customers do not care one picayune 
whether we adopt it or not, and I shall prove it by a 
flood of evidence." And by all that is true he does show it. 
He proves up to the hilt, to all unbiassed people, that the 
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statements usually made in regard to the metric system 
“have no foundation in fact, and no foundation of any kind 
except simple assumption combined with credulous willing- 
ness to believe anything whatever favourable to the system.” 
He goes on to say, With their system of weights and 
measures as a foundation, the Eoglish-speaking peoples have 
built up the greatest commercial and industrial structure the 
world has known. This system they are asked to abandon 
for the benefit of others at а cost that is beyond estimate, 
and for compensating advantages that to themselves are 
wholly trivial and imaginary." If these views of the 
American author—supported as they are by the new 
association at home we have referred to— are approxi- 
mately correct, why is there an outcry for change? We 
believe it is really a psychological quéstion. Once more 
the Latin races against the Anglo-Saxon ; once more light- 
ness, alertness, flexibility as against solidity and phleg. 
matism. The native Argentine or Chilian no more cared 
how his engine or railway gauge was measured than 
he cared for the man in the moon; but the metric 
supporter was there, and the system was adupted as any 
other system would have been adopted if put forward 
with the same verve and pertinacity. Where the Latin 
races have prevailed politically or otherwise we get the 
system, but of the forty-three countries which baye in 
name accepted the system, none really uses it to the 
exclusion of all else—in fact, wherever you really examine 
a large part, if not the major part, of business is conducted 
on other systeme, and the use of the metric system is 
largely confined to text-book literature and the hectoring 
lectures of the pure enthusiast. When a practical man 
adopts it, you may be sure that there are other underlying 
reasons for his course than general utility. 


CORRESPONDENCE. 


* One man's word is no man's word, 
Justice needs that both be beard.” 


HACKNEY AND THE ELECTRIC LIGHT.— 
MAXIMUM DEMAND SYSTEM OF CHARGING. 


Sm, —A large number of ratepayers seem to experience 


some difficulty in finding out for themselves the average | 


price which they will have to pay for electrical energy 
under the maximum demand system. The charges are as 
follows : | 

For Lighting.—For any quantity of electrical energy used 
each quarter not exceeding the equivalent of one hour’s 
supply per day at the maximum demand, 7d. per unit; for 
any quantity used each quarter beyond, 1d. per unit. 

For Power, Heating, and Cooking.—For any quantity of 
electrical energy used each quarter not exceeding the 
equivalent of one hour’s supply per day at the maximum 
demand, 3d. per unit; for any quantity used each quarter 
beyond, 1d. per unit, 

Under this scale the average rates for the different 
periods of use will be as follows: 

| TABLE OF AVERAGE PRICES. 
Hours of use of maxi- /———— Average price per = — 


mum demand per day. For lighting. or power 
I BOUE re 7:004. я . 300d. 
2 ours 400 0 сы... 2°00d. 
3 13722 9 ⁊— . d SSG тө 1-64. 
„„ 250d. eee 1:504. 
0 0 ЧИ 1°40d. 
S шкы 300 % нан 1:334. 
(ee rr "o E TEE . 129d. 
8 $$ — bmssceceonomtoseocooos 1°76d. CO CCOR 0040099560990099 1°25d, 
o / ³ĩ· 1:224. 
I e I eonim 120d. 
r 12880. 108d. 


The following is a simple method by which intending 
consumers or present consumers of electrical energy can 
ascertain for themselves what is likely to be the average 


price per unit which they will have to pay for their 


supply. ‚ | | | 

or Intending Consumers.— If you are using gas, light up 
the greatest number of burners you ever have in use at 
one time, and: by the meter ascertain carefully how man 
cubic feet of gas are consumed per hour. Divide the year's 
consumption expressed in cubic feet by this figure and by 
365. The result will be the average number of hours of 
use of the maximum demand per day throughout the year. 
Then refer to the foregoing table of wwerage prices, and 
opposite the number of hours in the first column yeu wi 
find in the second column tbe average rate per unit: for 
electricity for lighting, and the average rate for power, 
etc., in the third column. For example: Suppose that (1) 
the consumption of gas with the pronon number of lamps 
ordinarily used, all alight is 50 cubic feet in one hour ; (2) 
the year’s consumption of gas is 54,750 cubic feet. Then, 
54,750 cubic feet divided by 50= 1,095 hours of use of 
maximum demand during the year. Dividing tbis figure 
by 365 days, that. being the average daily use of the 
maximum demand = three hours. And for three bours, thə 
table of prices shows that the average price for electricity 
for lighting is 3d. per unit, and for power, etc., 1°674. per 
unit. 

For Present Consumers.—Switch on the greatest number 
of lamps you require to. use at any one time and by the 
meter ascertain carefully how many units are used in one 
hour. Divide the year’s consumption in units by this 
figure and by 365. The result is the average number 
of hours’ use of the maximum demand per day. Then refer 
to the table of average prices, and opposite the number of 
hours in the first column you will find in the second column 
the average rate per unit for electricity for lighting and the 
average rate for power in the third column. Expressed 
arithematically, the average number of hours’ use per day 
of the maximum demand equals the consumption in units 
per annum, divided by the combined factors of. the number 
of units used per hour when maximum number of lamps 
are in use and the number of days in the year. For 
example: Suppose that the (1) number of lamps switched 
on = 50 of 16 с.р.; (2) units used in one hour = two units; 
(3) year’s consumption of electricity = 2,920 unite; then 
2,920 divided by 2 = 1,460, which divided by 365 = four 
hours, that being the average daily use of the maximum 
demand ; and, for four hours, the table of prices shows 
that the average price of electricity is 24d. per unit for 
lightiug and 14d. per unit for power. If the maximum number. 
of lamps in use varies from quarter to quarter, treat each 
quarter separately, using in the equations figures of con- 
sumption per quarter and 91 in place of 365.—Yours, eto., 

L. L. RoBiNSON, Borough Electrical Engineer, Hackney. 


THE PATRIOTISM OF BRER FOX. 


“ De beastesses down yonder,” said Uncle Remus, was 
wantin' & lot er perwishuns, en dey asked Brer Peipin 
ter buy fer dem, fer ter see dat dey wasn’s cheated. 'en 
Brer Tarrypin come fer ter look into de matter, he find 
dat de perwishuns bought befo' fum Brer Rabbit was 
better den de perwishuns bought fum Brer Wolf. So Brer 
Tarrypin he advertise in de papers fer perwishuns sold by 
Brer Rabbit, en den he sot down en waited fer de replies. 

" Bimeby Brer Fox come smellin’ 'roun' Brer Rabbit's 
cbimbley-corner. 

* * Who dar?’ sez Brer Rabbit, 86766. 

'  * Fren’, sez Brer Fox. | 

“How you find yo'se'f deze days, Brer Fox?’ sez Brer 
Rabbit, sezee. 

“ Lounjun 'roun en suffer'n,' sez Brer Fox, sezee. 

* Wat ail you, Brer Fox! sez Brer Rabbit, sezee. 

^'Lor'! Brer Rabbit, you dunner w'at trouble ів, sez 
Brer Fox, sezee. ‘I wanter put in fer de perwishuns, en 
Brer Tarrypin sez I've got ter buy fum you,' sez Brer Fox, 
sezee. 

" Now Brer Rabbit knew dat Brer Fox was mighty 
familious wid Brer Wolf en always bought fum him, so he 
lit a seegar and sez: ‘I’m oblije' ter you, Brer Fox, fer de 
compliment, en I sympafise wid you. You look berry 
bad, sez Brer Rabbit, sezee, en I should advise you fer 
ter go home en take ter yo’ bed. 
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% It aint so bad as dat,’ say Brer Fox, sezee, but I| THE CABLE ESTIMATING CLERK'S COMPLAINT. 


8'pose I must buy yo’ stuff. 

% You needn’t less you wanter, sez Brer Rabbit, sezee. 

«Pil tell you wat, Brer Rabbit,’ sez Brer Fox, sezee. 
‘I know dat yo’ perwishuns come fum Germany, baut if 
yoll gib me prei'renshul terms I'll buy fam you. But if 
you ain't gwineter, I'll go ter Brer Wolf.’ 

„Den Brer Rabbit up en tell Brer Fox how 'vwuz, en he 
‘low’d, Brer Rabbit did, dat Brer Fox was de lowdownest 
w'atsizoame w'at he ever run up wid. En Brer Rabbit tol’ 
Brer Fox ter go ter his fren’ Brer Wolf, en den he showed 
Brer Fox outer de front-po'ch. 

“Wen Brer Fox got some way off he holler out: Brer 
Rabbit, yer’ll hear er diz bizness befo’ you've done, en Ill 
tell all de udder animils.’ 

" But Brer Rabbit he lay low. Den Brer Fox he went ter 
Brer Wolf en he sez, sezee: ' Brer Wolf, yer perwishuns 
ain't unlike Brer Rabbits, en fer ol’ fren'ehip's sake I'll buy 
fum you dis once if yo'll gib me de ushul pref'renshul 
terms.’ 

* Brer Wolf 'low'd he do anythin’ fer ter settle Brer 
Rabbit's hash, en Brer Fox think ter hisse'f dis looks 
mighty nice game. So den he lope off home, en he rubbed 
his han’s thinkin’ er how Brer Rabbit ud feel sick 

“ En Brer Rabbit he lay low. W'en de beastesses en Brer 
Tarrypin examine de offers, dey gave de order fer Mr. 
Tukkey Buzzard cose he'd give dem w'at dey ask for; en 
Brer Fox he done got nuffin cose he give dem w'at dey 
didn’t want. Ў 

“ Wen Brer Fox heerd er dat he kick up а monstus racket, 
en he fa'rly to’ up de groun’, he did, en he jump so high en 
80 quick dat he mighty nigh snatch his own tail off. Den 
he tied a wet han'kerchief roun' his head, en thought fer 
.two days. En bimeby he wrote ter de papers, en he sez, 
sezee: ‘De action er de beastesses is impatriotic,’ sezee. 
'Dey give de order ter Mr. Tukkey Buzzard fer German 
perwishuns, en here am I tryin' fer ter improve de trade er 
de country,’ sezee, ‘en sacrificin’ part er me profit. I call 
der doin’s monstus bad, w'en me en de udder animils is 
payin’ rates, sezee, fer ter keep sech pesterin’ people es 
Brer Rabbit outer de country. I sign mese'f “ Patriotic 
Fox," sez Brer Fox, sezee.’ 

" [s that all?” asked the little boy. 

* Well, no," replied Uncle Remus, de udder animils 
thought Brer Fox was patriotic өп mighty badly treated, 
but yo'see, sonny, dat his patriotism was jest worth de 
pref'renshul terms he got fum Brer Wolf." 


[This correspondence seems to have gone far enough. 
Everyone has had his say, and except that the muddle of 
(1) architect specifying, (2) admitting that alternative 
tenders should not be out of court, (5) guardians accepting 
without examination of tenders by architect, be cleared up, 
the whole transaction remains in the category of peculiar 
I of losal dealing with professional men and tenders. 

QE 


APPOINTMENTS VACANT. 


Pupil in company's light and power station, See advertisement in 
last issue. 

Senior Operator, Glasgow Telephone Department. Applications 
by Dec. 5. See advertisement iu last issue. 

Engineering Apprentice, Gilbert Little and Sons, Limited, 
Smethwick. See advertisement in last issue. 

Draughtsman, Electrical Department of the Admiralty. Applica- 
tions by Dec. 5. See advertisement in last issue. 

Switchboard Electrician, Glasgow Telephone Department, 
Applications by Dec. 5. See advertisement in last issue. 

Tramways Manager, Newcastle Corporation. Proposed salary to 
commence at £700 per annum, and to be raised by £50 the following 
year, ultimately to reach £800. 

Draughtsman (temporary), Swindon Corporation. Wages, 508. 
per week. See advertisement. 


Tramway Extension.—To-morrow (Saturday) the Metropolitan 
Electric Tramways, Limited, will open for public traffic another exten- 
sion of their electric tramways. The new line, which is about five 
miles long and has double track throughout, rans from Oricklewood to 
Edgware. The electricity for working this line will be supplied from 
the large generating station of the North Metropolitan Electric Power 
Supply Company at Willeaden, 


A DIRGE IN ONE SpasM BUT MANY METRES. 


Prologue, 


Our lot is not a happy one ; 

Few are the days of bliss— 

But nights of woe, till tenders go 

We hardly ever miss. 

When after full eight hours of work, 
At half-past five or so, 

Thinking of home and cheerful tome, 
We slowly rise to go— 

Alas! the evening's post brings in 

А letter, short and clear ; 

From someone who, by all that's blue, 
Has signed bimself, with cheerful vim, 
Consulting Engineer.” 


Heaven bless the man, whose letter ran : 
“ Please work me out at once, 

Five lighting schemes, in detail priced, 
From the encloeéd plan. 

The first for mains run overhead 


On wooden poles stuck up in holes. 


The second scheme aloft as well, 

But poles of steel like Spencer’s sell. 

The third for cable armoured laid in eartb. 
The fourth a solid system : this I've heard 
Is very good with troughs of wood, 


For which I'd take your word. 


The fifth for eables, covered o'er with lead 
Drawn into conduits on а conorete bed. 

And p'rhaps you also wouldn't mind 
Qaoting for various insulations, 

Paper, rubber—any other kind 

Used with electric lighting stations. 

And if you wish for business with your firm, 
Be sure your offers reach me by return." 


And tbat is all from this dear man: 

So after making a few choice remarks 
Апа ordering in our tea and bed, 

We ope the plan, and this we scan 

To get some sort of information. 

This plan, in size, I should surmise, 

Is rather larger than a postage stamp— 
No name of town, which you will own 
Is rather vague ; 16 may be Hague 

Or Cairo, Chowbent or Boulogne ; 

Fez, Philippi, or Featherstone : 

No streets are named, no scale is given : 
It may be earth, it may be heaven ; 
The scale may be sixteen to seven, 

Or ten to fifteen bar eleven: 

One inch to mile, one mile to inch, 
Perchance we'd guess it at a pinch. 


We hate to be beaten by trifles like these, 

We try every way up till our brain 'gins to freeze— 
We might even guess the maximum load— 

Or the streets where the ''leets " 

Will be wanted—or even the road 

Where the station will stand ; 

Perhaps ¿here near the river, or on this waste land, 
Or anywhere, nowhere—O ! let it be d—— d. 


So, being but mortal, we trot home to bed, 

And next day to this man who is thick in the head 
We write a nice letter of thanks for his plan, 

And if he'll send on a few details omitted 

We'll send in our tenders as quick as we can, 

And do all bis work with the greatest of pleasure ; 
In fact, it’s a privilege and joy beyond measure. 
And во on, and во on, etcetera, ad lib.— 

(Let us hope we shall be forgiven the fib.) 


* * + * * 


Epilogue. 
О Tempora ! 
О Mores !! 


Q Heck!!! DUPLICATOR. 
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HYDRODYNAMICAL 
INVESTIGATIONS REGARDING THE MAG- 
NETIC-FLUX DISTRIBUTION IN TOOTHED- 
CORE ARMATURES.* 


BY PROF. H. S. HELE-SHAW, F.R.S., LL.D., ALFRED HAx, 
D.SC,, AND P. Н. POWELL, M.SC., М ENG 


(Concluded from page 792.) 
RESULTS OF BALLISTIC EXPERIMENTS. 


The magnetic flux through the top, the middle, and the 
bottom of the tooth was determined for five different values 


FLUX THROUGH TOOTH. 


ARMATURE 5% dia, 
36 TEETH. 


MAGNETIC 


5000 
ЗАР INDUCTION. ^ 


Fie. 16. 


10000 


0 MEAN 


of the mean gap induction, ranging from about 3,000 to 
about 9,000 C.G.S. lines per square centimetre, for each 
of the five armature cores experimented upon. The results 
obtained are given in Table IIL, and are graphically 
exhibited in Figs. 16-20, the curves there shown having the 
mean gap induction for abseissse and the magnetic fluxes 
through the various cross-sections of the tooth for ordinates. 
The full-line curve in each case refers to the total flux 
through the top of the tooth, the dotted curve to the flux 


ARMATURE 5% dia., 
36 TEETH. 


- - MAGNETIC FLUX THROUGH TOOTH. 


~ MEAN GAP INDUCTION. u 
Еа. 17. 


through the middle of the tooth, and the chain-dotted curve 


to the flux through the base of the tooth. The three read- 


ings marked with an asterisk in Table III. are open to some 
doubt, and are almost certainly too low ; unfortunately, 
the core had been dismantled before the discrepancy was 
noticed, and the readings could not be repeated. A glance 
at the stream-line diagrams shows that the total flux 
through a cross-section of the tooth some distance below the 


* Paper read before the Institution of Electrical Engineers, 


2 
AND ELECTROMAGNETIC 


surface of the armature is considerably greater than the 
flux through the top of the tooth. This is fully borne 
out by the ballistic measurements, which show clearly the 
steady increase in the magnetic flux as we proceed down 


FLUX THROUGH TOOTH. 


ARMATURE 5% dia. 
48 TEETH. 


MAGNETIC 


O * | MEAN GAP INDUCTION. 
Fic. 18. 


the tooth—so long, at any rate, as the induction at the base 
of the tooth does not exceed about 20,000. When the 
induction is pushed beyond this limit, another effect, not 
indicated by the stream-line diagrams (in which the per- 


ARMATURE 5% dia., 
72 TEETH. 


MAGNETIC FLUX THROUGH TOOTH. 


3,000 
MEAN GAP INDUCTION 


Fie. 19. 


© 


meability is constant), comes into play. The flux, after 
reaching a maximum value at a certain depth, begins to 
decrease, lines of induction leaving the flank of the tooth 
and crowding into the slot. This effect is very strongly 


ARMATURE 5% dia, 
36 TEETH. 


MAGNETIC. FLUX THROUGH TOOTH. 


marked for all the higher values of the gap induction, and 
is indicated by the crossing of the curves in Figs. 16-20. 

So long as the air-gap remains of constant lengtb, and 
the ratio of width of slot to width of tooth is not materially 
altered, no appreciable change in the flux distribution along 
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a tooth is produced by varying the number of teeth—ic., 


the width of tooth. If, however, the air-gap is steadily 


increased, then, as an examination of Figs. 16-20 shows, the 
depth at which, for a given gap induction, the flux reaches 
а maximum value increases with increase of air-gap. 


TABLE III. 


Mean [= Total magnetic flux. | -Magnetic induotion-, 


—  |gspin-| Top Middle Base ; Top Middle Base 
duction of tooth. of tooth. of tooth ‘of tooth|of tooth of tooth 
i — ЛЕЕ : — 
e „~ „| 2,890 | 37.000; 44,400 43,800 4,790 7, 040 8 570 
В.Я 95| 5,010 | 65,800) 79.100 75.900 8.520 12,600. 14,850 
= с ®| 6,650 81.900 102.500 *97,400 | 10,600, 16,300; 19 060 
FNS 8 7,610 88.500 118 900 | 111,400 | 12,760, 18810 21,800 
«776195 8,110 | 103,200 | 125 000 | 112,300 | 15,570 19 850 21, 
о a F 2,950 | 58,900, 45 200 46,500, 5,070! 7.120 8.920 
BA 34) Б 540 71, 200 84,600! 86,000 9,280 15,400 16 600 
æ j 8 8 7.20 92.200 108 500 | 109,400 19,250; 17,100 20,940 
Bm е 8.550 | 107,800 | 126.400 | 121,800 | 14,060) 19.900, 23.600 
189.120 113.800 136 200 126, 000 14.800 21,606) 24,300 
„сы кд] шы 
9 -| 3,290 | 35,200, 35.100 39,600; 5 550 7,440) 8,700 
В.” 33.020 | 61,800| 09, 300 70,000, 9,950! 15.200 15 350 
2 dg 3| 7860 79.900 89,500) 87,600 12,800) 17,000 19,200 
E . е со | 8,880 | 91,000 101,900 96,200 14, 700 19 400 21,100 
A | 9,440 | 97,500 | 105,400 | 101,009 | 15,700; 20,000, 22,140 
P aar 5.280 24.300 26,800! 28 500 6,070, 8150 10,560 
3.53 5810 40.500 44,900) 46,000 10, C80 15600 17,000 
3.8 88 7,270 50,900, 57,800) 57,300 | 12,700 17,500 21,160 
E> 8 оз 8,580 58.400 66,200 | 62,300 | 14,600. 20 100, 23,000 
As 8,870 | 61,300 | 68,900 64,400 15,500 20,900! 23,800 
2 qar ;| 2,680 | 36100 245.400 43,500 | 4,280) 6,020 7,450 
8'7 3 6,260 | 68,400| 85,100 85,700 6, 100 11, 540 14,360 
=н 8 3 7,680 | 100,700 | 122,000 | 122,700 11,900 10 950 21,000 
кее ео | 9200 | 122,400 | 145,800 | 142,200 14 500 20, 200 24,400 
©" 10,000 | 133,500 | 164,100 | 150,200 | 15,800 21,400, 25,700 


For the range of gap induction used, the curves con- 
necting the total flux through the top and middle cross- 
sections of the tooth with the mean airgap induotion are 
almost indistinguishable from straight lines, which necessarily 
pass through the origin. Such, however, is no longer the 
case for the curves relating to the base of the tooth, the 
initial portion only of which is straight. It is, of course, 
obvious that if it had been possible to push the induction 
far enough, the curves for the top and middle of the tooth 
would have commenced bending towards the horizontal 


` axis in a manner similar to that of the curve for the base 


of the tooth—in fact, this tendency is clearly marked in 


the case of the dotted curves of Figs. 18 and 20, 


CONCLUSION. 


The experiments described in the present paper occupied 
the greater part of two years, and the expense of construct- 
ing the apparatus and photographing the stream-line slides 
was defrayed out of a research grant made by the Royal 
Society. We are indebted to Prof. E. W. Marchant, D.Sc., 
and several of his students for valuable assistance in con- 
nection with the somewhat laborious experiments which 
form the subject of our paper. 


FROM AMSTERDAM TO ZANDVOORT BY LIGHT 
RAILWAY. 


We have great pleasure in recording the successful com- 
pletion by Messrs. J. G. White and Co, Limited, of a 
system of light railways between Amsterdam and Haarlem. 
Apart from the engineering difficulties which have attended 
the construction of this line, due to the treacherous nature 
of Holland’s sandy soil, in conjunction with the Govern- 
ment’s requirements as to the level of the track, the under- 
taking presents some interesting features. Altogether 
unusual facilities have, for instance, been provided by the 
Amsterdam municipality to enable the light railway com- 
pany’s cars to run right into the centre of the town. It 
was not a question of through running in the ordinary 
зэпве, because the gauge of the Corporation tramways 
differs from that adopted by the company, thus making a 
simple physical junction between the two systems impos- 


sible. The obvious way out of the difficulty was to lay а 
third rail over a section of the tramway track in Amsterdam, 
and this work was undertaken by the Corporation contem- 
poraneously with the conversion of their whole system 
for electric traction. Outside Amsterdam the com- 
pany's lines leave the public highway and proceed across 
sparsely-populated country to Haarlem, where a junction is 
made with the single-track light railway to Zandvoort, 
belonging to an associated company. Thus the residents 
of Amsterdam are placed within direct reach of a charming 
health resort on the open coast, about 17 miles distant. 
The success of the enterprise depends almost entirely upon 
the development of a large summer traffic. Assuming the 
average Dutchman to be as fond of a glimpse of the open 
sea ав the average Englishman, there can be little doubt 
about this development. Even if a Datchman’s instinct 
does not turn him seaward, the reputed objectionable atate 
of the Amsterdam canals during hot weather should certainly 
drive him. Perhaps a little judicious stirring of these 
canals might serve to stimulate a desire for fresh air when 
receipts are unsatisfactory. But apart from an estimate of 
returns on this basie, the undertaking has many pointe in 
its favour. First and foremost, it is a light railway in the 
fullest sense of the term—that 18 to say, it enjoys for the 
most part an exclusive right of way, thus making the main- 
tenance of a high average speed not only legal bat possible. 
Moreover, the track possesses very few curves, and is abso- 
lutely level throughout. We are indebted to Messrs. J. G. 
White and Co., Limited, for an opportunity to inspect the 
undertaking last week, when every facility was given us to 
see exactly how the work has been carried out. Here, it 
may be mentioned that the firm in question have been 
connected with the scheme as contractors and engineers for 
the whole. In regard to the generating plant installed, 
the best features of English practice have been introduced, 
notably in the case of the main engines, which are of the 
high-speed type by Belliss and Morcom. At the same time, 
the general design does not suggest an English scheme 
transferred to Holland. Ол the contrary, there is evidence 
of extreme care having been taken to adapt the scheme to 
local conditions, especially in regard to the track work and 
rolling-stock. We do not remember having ever travelled 
with greater comfort than on this railway, which fact 
speaks well for the capability of an English firm to do 
good work when given a free hand in a foreign country, 
especially as in this case the difficulties involved were 
exceptional. | 

Bearing in mind experience nearer home, our readers will 
not be surprised to learn that this promising undertaking 
is due to American enterprise, Messrs. J. G. White having 
acted as agents for an American syndicate in selecting the 
field for the venture. In addition to the land required for 
the permanent way, the company have acqaired large tracte 
of adjoining country with a view to leasing the same in 
plots for building purposes as Amsterdam extends. So far 
as the capital invested is concerned, only the debenture stock 
is held in Holland. 

In a subsequent issue we hope to give a full illus- 
trated description of the undertaking, together with our 
impressions of some of the more interesting engineering 
features. 

We may add here that, apart from its main object, our 
recent visit to Amsterdam will long remain to us as a 
pleasant episode—thankschiefly to Mr. A. N. Connett and Mr. 
Murphy, of Messrs. J. G. White and Co., whose care for 
our creature comforts was unflagging. To these gentlemen 
we are greatly indebted for an instructive and, at the same 
time, extremely pleasant trip. 


PERSONAL. 


Mr. Н. A Fleet has been appointed station superintendent to the 
Yorkshire Electric Power Oompany, and has resi the corresponding 
position held by him at the power station of the Mersey Railway 
Company. 

We understand that Mr. Harris, assistant engineer to the Edinburgh 
and District Tramways Oompany, Limited, has succeeded Mr. Oolam 
as principal engineer, 

Mr. J. R. W. Grainge, shift engineer at Battersea, has resigned. 
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Fig. 2 illustrates the Ediswan” button switch, which 
marks a new departure in point switches. Hitherto the only 
switches working on this principle have reqaired two separate 
ushes, one for closing and the other for opening the circuit. 
With the button switch, however, the cyole of operations is 
effected by means of a single push. Besides having all the good 
features of the well-known ‘‘ wedge " tumbler switch, the move- 
ment of which it retains, the ** button" switch, it is claimed, 
possesses the following &mong other additional advantages : 
independent break, freedom from liability to aro, better insula- 
tion of the operator from shock, and neater appearance, 
especially in regard to the patterns supplied for flash work. 


Nernst Lamps. 


The latest pamphlet issued by the Electrical Company, 
Limited, 121-125, Charing Oross-road, W.O., contains some 
interesting views of Nernst lamps installed by them in the 
Edinburgh Museum, Houses of Parliament, restaurants, rail- 
way stations, eto. In one very large establishment, we under- 
Stand, no less than 10,000 of these lamps are in use. The 
latter portion of the pamphlet deals more particularly with 
the use of the lamps for street-lighting, views of the installa- 
tions in Barnes, Maidstone, and Gravesend being given ; while 
the last two pages are devoted to the Express and Multiple 
types, both of which have been illustrated in these columns. 


Catalogues, ete., Received. 


THE ELECTRICAL COMPANY, LiMITED, 121-125, Obaring Oross- 
road, W. O.— Leaflet No. 99: cut-outs for high voltage, illus- - 
trated. Leaflet No. 100: casing and capping, illustrated. 
Leaflet No. 109 : lampholders for Nernst lamps, illustrated. 


TRADE NOTICES AND NOVELTIES. 


R. E. Type Motors. 

The Rhodes Electrical Manafacturing Company, Limited, of 
70 and 71, Bishopegate-street Within, London, E.C., and 
Bradford, have just issued a new list of their R. E. type con- 
tinuous-current motors, giving particulars of the output of the 
machines at different speeds, together with prices and approxi- 

mate shipping measurements in a form convenient for reference. 


POPLAR ELECTRICITY ACCOUNTS. 


These motors are made in standard sizes, rangiog from 4 h. p. 
to 60 h. p., each size being listed for two voltages — namely, 
250 volts and 460 volts. The accompanying illustration shows 
the general design of an R. E. type motor, fitted with new 
pattern end shields and perforated enclosing covers. 


* Ediswan ” Novelties. 


The acoompanying illustration (Fig. 1) shows a high-voltage 
switch plug. specially designed and introduced by the Edison 
and Swan United Electric Light Company, Limited, Queen- 
street, London, E.C., to meet the demand for а switch-con- 
trolled wall socket involving only one operation. This switch 


From the accounts of the Poplar electricity department 
for the year ended March 31, 1904, it appears that the 
total expenditure on capital account to that date amounted 
to £194,500, of which £2,493 had been repaid. We give 
herewith abstracts of the revenue account, general balance- 
sheet, and statement of electricity generated, sold, ete. 


кч REVENUE ACCOUNT. 


Dr. Expenditure. £ ad. 
Generation of eleotrieity. .. . . 8,119 17 8 
Distribution of electricity ............................ € 980 6 11 
Attending and repairs to public lamps. deae veas Sin 2,079 17 7 
Rente, rates, and taxes . . . 998 610 
но expenses, salaries, еёс,........................- . 2,558 1 10 
Special charges, insurances, eto... а 154 16 10 
i 14,671 6 8 
Amount carried to net revenue account ............... —. 10,787 6 11 
£25,458 18 7 
Or. Income. £ s.d. 
By sale of current for lighting and power ww 15727 5 4 
Public lighting... . . eeosso ss F 2,981 14 9 
Meter rents, test fees, etve .. 2 Pere 499 15 6 
£25,458 12 7 
GENERAL BALANCE SHEET. 
Dr. Liabilities. £ sd 
| Capital account—amount received. .. . . 185,454 9 9 
plug consists essentially of a quick- break, double- contact switch, 5 11! eee i aad 5 is E 
which is closed by the insertion of and opened by the with- | Gah dus to 000000 : ...... 6.060 7 4 
drawal of the plug. The latter is made with a special shaped E T 5 
prong, which pushes over a cam on the switch spindle when £204,399 16 9 
| Cr. Assets. £ . d. 
Capital acoount—amount expended for works 191,807 6 1 
Stores on hand.. . . S 23,945 1 5 
Sundry debtors for current supplied E . so — 7,846 8 5 
Other debtors ................—.... —————— 2. 797 14 5 
Petty cash and postage ..............................е. ЕР 667 
£204,399 16 9 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity anu че s S cnn 2,466,098 
А ublio lamps ..................... ; 
Quantity sold private consumers by meter... 1.627557) 2,206,397 
Quantity used on works ее,» 170,229 
Total quantity used.. .. . . — P . 2,516,596 
Units expended in distribution... . . . 89,702 
Percentage of current used to generated .................. ЭТИК 89°77 


Total maximum suppl demanded in 32-watt lampe. 38,250 
Number of public lamps: 320 arcs, 1,649 8-0. p. incandescents. 


— — — „4 


India. —The Secretary of State for India has sanctioned the 
nn of the post of electrical adviser to the Government of 


Fig. 2 ''Ediswan" Button Switch. 


making the circuit, and engages а detent on this cam when 
breaking the circuit, the action being entirely automatic. 
The circuit is only made when the plug is right home, 
hence there can be no live contacts on the socket. 
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| . PHYSICAL SOCIETY. 


At the meeting of the above society on Nov. 11, Dr. R. T. Glaze- 
brooke, F. R. S., president, in the chair, 

A paper ou the “ Investigation of the Variations of Magnetic 
Hysteresis with Frequency," by Prof. Т. R. Lyle, was read by 
Prof. Trouton. The experiments were made on two rings of laminated 
annesled iron, in one of which the radial breadth of the iron was 
considerable relative to its mean radius. These rings were magnetieed 
by alternating currents of different strengths and periods. Both the 

etising-current wave aud the maguetic-flux wave were quanti- 
tatively determined by a wave-tracer (described by the author in the 
Phil, Mag., November, 1903), and the wave-forms во obtained subjected 
harmonic analysis. The experiments were divided into series, in which 
the 


riod and wave-form of the magnetising current were kept as 
nearly constant as poesible throughout any one series, while its strength 
was varied. The analytic expressions for the associated current and 
flux waves for а few series are given in tabular form. From the 
analytic expressions for each pair of associated wa ves it was found that 
when the magnetising current was approximately sinusoidal, the total 
iron loss (I) ‘was, within certain limits of the induction, given by a 
formula I x (a 4- bn) В!°®7, where л is the number of periods per second, 
B the ''effective induction,” and a and b are constants. hen from 
the total iron loss per cubic centimetre per cycle the sum of the 
statical hysteresis and the value that theory assigns to eddy-current 
loss was subtracted, a considerable quantity remained, which increased 
both when the frequency and the flux density incressed. This 
uantity, called by Fleming the kinetic hysteresis, has been obtained 
or each experiment. An interesting case of transformation, and what 
is called refluxion of energy, is drawn attention to and discussed. If 
the E. M. F. impressed on the magnetising circuit on the iron ring be 
sinusoidal, the flux wave produced contains third, fifth, etc., harmonics. 
These higher flax harmonics induce currents in the magnetising circuit 
which are dissipated as heat in it. Thus we have a transformation of 
electrical energy due to alternating currents of frequency 7 to energy 
of currents whose frequencies are дл, 5», etc., which is reflected back 
into the magnetising circuit. This the author believes is a hitherto 
unnoticed source of transformer lose, 

Dr. J. A. Fleming said the paper appeared to contain many points 
of interest. The result given by the author that the total iron losses 
varied as the 1:57 power of the induction density, agreed with practice. 
There was, however, no hard-and-fast law for the calculation of the 
iron losses, but the number 1°6 was useful asa guide. In many cases 
the loss varied according to an exponent considerably less than 1 6. 
He pointed out that this exponent was practically the same for all 
maguetic metals, and ssid it would be interesting to know if the law 
would be true in the case of a Ewing model of a magnet. The paper 
clearly showed that transformer losses should be determined by measur- 
ing the watts. Theexperimental determination of the statical hysteresis 
was not of practical importance ; what was wanted was the real loss 
which varied with the frequency. We shoald be able to calculate the 
loss at any induction and frequency from the known loss at any 
particular induction and frequency. n 

Mr. A. Campbell drew attention to the work of an earlier investi- 

tor on the same subject. Max Wien, in a paper on '' Magnetisation 

y Alternating Currents" (Wied, Ann. (15), August, 1898), gives 
results of an investigation on the change in flax density and hysteresis 
loss due to variation in frequency of the magnetising alternating 
current. His chief method ot measurement was based on Maxwell’s 
method of comparing two self-inductances, One of the inductive coils 
so compared was the winding of the iron ring under test, the source 
of voltage being alternating (128 to 520 —.. per second), and the 
indicating instrument a tuned optical telephone or vibration galvano- 
meter. e bridge measurements (starting with direct ourrent) gave 
the effective resistance and self-inductance of the ring winding, 
&nd from these (with the dimensions, etc.) were deduced the values 
of B and the hysteresis loss due to the fundamental component of the 
alternating flux, allowance for eddy currents having been made. A 
number of conclusions are drawn from the results ; amongst others, 
that increase of frequency decreases B for a given value of Н, and 
increases the hysteresis loss for а given value of B. This appeare to 
indicate that with quickly гар. fields В lags behind It is 
interesting to notice that for one of the rings tested the kinetic 
hysteresis” found for n = 128 is of somewhat the same order of 
magnitude as that given by the ringe of Prof. Lyle at lower 
frequencies. 

Dr. D. K. Morris, in a letter to the secretary, said that much 
experimental work on the subject of the paper had been recently 
carried out, chiefly by Mr. R. P. Hulse, in the University of Birm- 
ingham ; and it always appeared that with good transformer iron, the 
increase of hysteresis with frequency was /;ss than that found by Prof. 
Lyle. These experiments were made with ring magnets built up of 
stampings, properly insulated from one another, and having a small 
difference only between internal snd external radius. Another method 
of experimenting was the following: If the no-load loss of a trans- 
former be measured at different frequencies, the voltage being so 
adjusted as to give constant flux density, then by dividing each 
measurement by the frequency and plotting the quotients against the 
frequency, a straight line is obtained from whose inclination the eddy- 
current constant can be obtained, on the assumption that hysteresis 


does not vary with the frequency. The author quotes s^ 1:645 аз 


this constant (that re, namely, which when multiplied by the 
[thickness of stamping], by the [induction density]? and the 
[frequency ', and divided by the Den resistance of the stampings, 
will give the eddy-current loss). Different methods of arriving at it as 
оошу given, show that it certainly lies between 1'2 апа 29. 

easurements on transformers by the above method give figures 


between 4 and 5 as far as Dr. Morris's experience goes. It would be 


THE ELECTRICAL ENGINEER, DECEMBER 2, 1904. 


interesting to know if any other Fellow had made similar measure- 
ments. This means that that portion of the loss which does not simply 
increase a dor e with the freqnency is more than double that 
which is ordinarily explained by eddy currente, Such measurements 
have been made for a maximum flux density from B = 2,500 to B = 

5,000 lines per square centimetre, and the results are in close agreement 
with those of Prof. Lyle. Dr. Morris has usually attributed the excess 
eddy-current loss to current flowing from plate to plate. Such currents 
certainly did not occur in the suthor's experiments. Sometimes the 
discrepancy between observed and calculated eddy currents is due in 

part to the existence of higher harmonics in the flux wave for which 

the relatively large allowance has not been made. But if it is not due 
to either of these causes, it certainly would seem to indicate kinetic 
hysteresis." Prof. Lyle asserts that ''if the E.M.F. wave impressed 
on the magnetising winding is sinusoidal, the flax wave will contain 

third harmonics,” etc. It is quite true that the magnetising current 

contains such harmonice, but unless the resistance of the magnetising 
winding is very high, these harmonics will not appear appreciably 

either in the back voltage or the corresponding flux. The practical 
significance of the ‘‘retlected energy referred to is, therefore, very 

slight. 

Mr. T. H. Blakesley said that 10 or 12 years ago he read a paper 
before the society describing experiments which pointed to the existence 
of kinetic hysteresie. The present paper substantiated what he said 
then. | 

A paper “On the Practical Determination of the Mean Spherical 
Candle-Power of Incandescent and Arc Lampe," by Mr. d. B. Dyke, 
was read by the suthor. Mr. Dyke points out the need of an improved 
method of expressing the efficiency of incandescent lampe, and adopts 
the suggestion of Dr. Fleming of expressing the whole flax of light in 
lumens per watt, The expression of the officiency in this manner 
involves the determination of the mean spherical candle-power 
(M.S.C.P.) and the paper describes a method of doing this. The 
objects of the paper are (1) to obtain curves showing the variations 
of candle-power of incandescent lamps in a horizontal plane ; (2) to 
obtain reduction factors by which the mean horizontal candle-power 
(M. H. O. P.) may be calculated from the maximum horizontal 
candle-power (OC. P.); and (3) to obtain reduction factors for deducing 
the M. S. O. P. from the M. H. O. P. and from the C.P. A self-con- 
tained motor-driven lampholder is described which rotates the lamp 
about a vertical axis at from 230 to 300 revolutions per minute. The 
M.H.C.P. was determined by spinning the lamps, and by taking 
O. P. S in different azimuths by a step-to-step method. The results 

teed within the limits of experimental error, thus showing that the 
filaments were not sensibly distorted during rotation. An integrating 

hotometer was used to determine the ratio (M. S. O. P.) / M. H. O. P.). 

he instrument is of the type suggested by Mr. О. P. Matthews, and 
consists of several pairs of mirrors placed around the circumference of 
а semicircle, and so arranged that light emitted from a source placed 
at the centre of the system is incident upon the photometer screen, 
also situate at the centre, at the same angle with the vertical as it 
made on emission frem the centre. It is shown how the ratio 
(M. S. C. P.) / M. H O.P.) can be determined by observing one distance 
after obtaining a photometric balance. The effects of any departure 
from Lambert's cosine law, and of varying reflection coefficients of the 
mirrors, were investigated and allowed for. It was also found impoesible 
to reduce the size of the apparatus by interposing ground-glaes screens 
because of the varying abeorption of ground glass for light of different 
colours, Nine types of incandescent lamp were erperimented upon, and 
the high peaks and depressions on the curves of horizontal intensity were 
ascribed respectively to & mirror action of the bulb and to portions of 
the filaments obstructing the light from other portions. Values of 
the ratios (M. H. C. P.) / O. P.), (M. S. O. P.) / (OC. P.), and (M. S. O. P.) / 
(M. H. C. P.) have been obtained, and for lamps of the same type of 
filament it is found that the ratio (M. S. C. P.) / (M. H. O. P.) is 
remarkably constant. The author therefore suggests the determina- 
tion of the M. H. O. P. by means of a rotator, and then, with the 
aid of a reduction factor, determined once and for all for a par- 
ticular type of filament by an integrating photometer, the deduction 
of the M.8.0.P. Preliminary experiments 7 arc lamps seem to 
show that a similar method may be adopted for the determination of 
their M. S. C. P. 

Dr. J. A. Fleming congratulated the author, and reſerred to the 

culiar difficulties under which the research had been conducted at 

niversity Oollege. Two features of the integrating photometer used 
were the possibility of compensating departures from the cosine law by 
the setting of thé mirrors and the determination of tho M. S. O. P. from 
one reading. It was now as easy to obtain a value for ће M. S. C. P. as 
to obtain a useless measure of the horizontal intensity in any particular 
direction. The variation in the reflecting powers of the mirrors due to 
dust and dirt could also be eliminated. 

Mr. Patterson gave an acoouut of similar experiments which were 
being carried out at the National Physical Laboratory. Referring to 
the fact that the author had taken for his zero position in determining 
the ordinary O.P. of a lamp that in whioh the mean plane of the fila- 
ment was at right angles to the axis of the photometric bench, he 

inted out that this position was unsatisfactory beoause of the preva- 

ence of streaks and shadows on the screen. The M. H. O. P., and not 
the C.P. in any particular direction, was the only unit now in use. 
The results of the author were in close agreement with those obtained 
at the National Physical Laboratory. 

Mr. W. Duddell pointed out that if the peaks in the curves of 
horizontal intensity were due to reflection from the bulb, one would 
expect that their position would vary with the distanoe between the 
lamp and screen. He asked the author if he had noticed any such 
variation. The integrating photometer described in the paper was very 
cumbersome, апа he would like to know in what respects it was 
superior to Blondel's lumenmeter. 

_ Dr. C. Chree remarked that it would be interesting mathematically 
to express the illumination in a series of spherical harmonics. 
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The Chairman expressed his interest in the fact that some of the 
results of the author had been confirmed by Mr. Patterson at the 
National CTUM Laboratory. Не had recently been in America, and 
found that the integrating photometer was in use for measurements 
upon arc lampe, but that incandescent lamps were measured with а 
rotator, no particular regard being paid to the M. S. O. P. With regard 
to the observations of Dr. Chree, he said that Mr. Patterson could 
give him sufficient data to carry out the calculations, 

. The Author, in reply to Mr. Duddell, ваїй that slthough he had 
not varied the distance between the lamp and the soreen. he had taken 
paotographia of the blaze of the lamp at different distances, and 
ound that it was always the same. 

Exhibition of Apparatus by Mr. R. W. Paul.— The construc- 
tion of highly sensitive pivoted electrical instruments has been rendered 
diffioult by the fact that delicate pivots will not admit of transporting 
without injury. A number of galvanometers were shown in which the 
design was bssed upon the use of a moving coil, supported on one pivot 
in а powerful and uniform magnetic field, and controlled by a spring. 
The adoption of ope, in place of the usual two pivots, renders it feasib!c 
to raise the coi] when the instrument is out of use, and thus secure 
the pivot from risk of injury. By taking advantage of this, and the 
incidental reduction of pivot friction, a practical instrument has been 
made approaching in sensibility to that of a reflecting galvanometer. 
Some of the instruments exhibited gave a full scale reading of 100 
divisions for two millivolts or for 60 microamperes. Oombined with 
shunts and resistances other forms gave direct reading insulation 
measurements to 2,500 megohms, pressures to 500 volts, and currents 
to 25 milliamperes in the one apparatus. Demonstrations were given 
of the suitability of the galvanometers for pyrometer use. The 
„ are во designed that accurate levelling is unnecessary. 

simple, non-reflecting, suspended-coil galvanometer for the student's 
use, with a sensibility of one division per microampere, was also 
exhibited. A new design of lantern, adapted for science lectures, 
and for use with three Nernst filaments arranged closely together, 
was shown in action. It is capable of being instantly changed from 
horizontal to vertical projection, can be fitted with a reversing prism, 
and has a wide adjustment for focussing. Another exhibit was an 
Ayrton-Mather reflecting electrostatic voltmeter with a magnetic 
damping device. The instrument shown had a sensibility of 500mm. 
at 1m. for 30 volts, but similar instruments are made to give this 
deflection with pressures as low as eight volts. 


At the meeting on Nov. 25, Dr. R. T. Glazebrooke, F. R. S., president, 
in the chair, 

A paper on “The Measurement of Small Differences of Phase” 
was read by Dr. W. E. Sumpner. Hitherto, in order to measure the 
differences of phase between alternating.current quantities, it has been 
necessary to use some method involving the simultaneous reading of 
three deflectional instruments, such as the wattmeter method, or the 
three-voltmeter method either in ite original or in some modified form. 
These methods cannot be successtully applied when the phase differences 
to be determined are small, The author describes new voltmeter 
methods which may be used for the purpose, and gives the resulta 
of a number of measurements on alternating-current plant. Difficulties 
arising in the measurement of very small alternating.current voltages 
are overcome by rectifying the voltages so as to utilise sensitive direct- 
current instruments, The paper gives the result of some tests on two 
transformers of 3 kw. capacity intended to work between voltages of 
100 and 1,000, and with currents of 100 cycles per second. One trans- 
former was used to step up the volts from V, to V, the other to step 
down from V, to V, It was found that the phase difference between 
Vi and У, for a non-inductive load increases regularly with the current. 
For an inductive load there is в sharply defined minimum at low power 
factor. The author suggested that points on one side of the minimum 
corresponded to a lag, and points on the other side to a lead of the 
current on the voltage in the primary circuit. 

Dr. A. Hay congratulated the author, and said that the determi- 
nation of power factors was & matter of importance. He had found 
that alternators tested with water resistances gave better results than 
when tested with lamps. The phase differences between the volts and 
the amperes in the water resistances were generally greater than those 
indicated by Dr. Sumpner. He asked the author what current density 
he used, and pointed out that the result would depend upon the current 
density at the electrodes, A minimum phase difference could be obtained 
by loading up the secondary of an ordinary transformer, and was due to 
an inorease in the power factor up to a certain point and then a decrease. 
We were dealing with lag in both cases, 

Mr. A. Campbell said that some years ago (Institution of Electrical 
Engineers, April, 1901) he published a description of the method of 
measuring a phase difference, close to 180deg., between two indepen- 
dent voltages by the first method mentioned by Dr. Sumpner—viz., 
by shunting the larger by a high resistance, picking off from it a part 
as nearly as possible equal to the other, and measuring the difference 
resultant. А test on a small transformer gave а phase difference 
of about (180?—0?:15). Dr. Sumpner, however, has considerably 
improved the method ; he ensures the sufficient equality of the com- 
posae by adjusting until the resultant is a minimum—a simple and 

eautiful device. In his discussion of the three-voltmeter method, 
Dr. Sumpner assumes that three instruments are necessary. Mr. 
Campbell has found that in many cases a single instrument with a 
quick change-over switch is quite sufficient, provided a number of 
readings are taken in rotation and averages obtained. With reapeot 
to Dr. Sumpner's method of measuring small alternating voltages 
by rectifying them, although it might give good results when 
the wave form was known, he thought that in the very cases where 
sich measurements were wanted the wave form was not known. 
mall differences of power phase von es as much due to small 
difference in wave form as to small displacements of similar waves; 


thus the difference resultant is probably nearly always of very 
uncertain wave form. : 

Mr. T. Н. Blakesley expressed his interest in the paper, and said 
that many years ago he had made use of commutation in order to 
work with direct-current instruments, Не had used a high-resistance 
galvanometer, and found that not only the self-induction but also the 
capacity of the coils had to be eliminated. | 

Mr. W. Duddell sapported Mr. Campbell in his contention that 
small differences of power phase might be due to smell differences 
in wave form. He had used water resistances in testipg large alter- 
nators, but had never found any phase difference between the voltage 
and the current. He had usually worked with high voltages, so that 
condenser effects due to polarisation (of the order of опе volt) would 
have little effect. 

Dr. C. V. Drysdale said he had given а good deal of attention to 
the measurement of small phase differences, and had found it advan- 
tageous to measure the sine of the phase difference instead of the 
cosine, This could be accomplished by putting a condenser iu series 
with the pressure circuit of a wattmeter so as to produce a phase 
displacement of nearly 90deg. In these circumstance he had previously 
shown that with ordinary conditions the watts were equal to the 
wattmeter reading plus a constant multiplied by the sine of the angle 
of phase difference. When, as was usually the case, sin 0 was nearly 
equal to unity, it was only necessary to add a constant to the watt- 
meter reading. 

Dr. W. E. Sumpner, in reply to Prof. Hay, ssid he had worked 
with low current densities, and was unable to say what would happen 
if the current density was increased. With regard to rectification, he 
was aware of the effect of the shape of the wave. He had made experi- 
ments with currents of very diflerent wave forms, aud in his opinion 
only about 20 per cent. of the observed results could be due to any 
alteration in the form of the wave. His methods were suggested 
as a means of getting an approximate value of very small phase 
differences, which could not be determined in other ways. The 
ditficulties referred to by Mr. Blakesley were not encountered, as he 
had worked with & moving-coil galvanometer of small capacity and 
self. induotion. He was afraid that the observations of Dr. Drysdale 
raised questions which it would take too long to discass at the present 
meeting. 


INTELLIGENCE. 


PROPOSED FLOTATION OF AN ELECTRICAL INVENTION. 


The case of Edwards and Brown v. Anderson and Hammond came 
before Mr. Justice Kekewich on Tuesday, the plaintiffs claiming £93, 
balance of account for services rendered under an agreement which 
plaiutiffe alleged was made by the defendants. 

Mr. McCall, K.C., said the plaintiffs had discovered an improved 
method of makiog conduits for electrical wiree. In order to 
develop and work the patent and, if possible, form a company to work 
the invention, the plaintiffs were introduced to the defendant Hammond, 
who was secretary to several companies, Mr. Hammond suggested tu 
the plaintiffs, who were quite unacquainted with the process of form- 
ing compsnies, that they should leave with him particulars of their 
invention, and that he would find someone who would go into the 
matter with him and form a company to work it. Plaintiffs were sub- 
seqaently introduced to the defendant Anderson by Hammond, and 
were told that that gentleman would assist in finding the capital 
and promoting a company. Plaintiffs were induced to leave their 
employment, on the promise of the defendants that they would pay 
them their wages until the syndicate or the company came into exist- 
ence, and it was on that contract that the plaintifis claimed. From 
time to time the plaintiffs received some money from the defendant 
Hsmmond. 

Evidence was given by the principals on both sides. 

His Lordship, in giving judgment, held that the plaintiffs had not 
proved their case sufficiently, althopgh he believed them to be truthful 
witnesses, Не did not believe a word of the defendant Hammond's 
evidence. If, therefore, the evidence of the two plaintiffs had been up 
to the mark, he would have had no hesitation in giving judgment in 
their favour. Аз, however, the pene: case was not sufficiently 
verified, the case must be dismissed. 


LEGAL 


ACETYLENE GAS PATENT. 


In the House of Lords on Tuesday, the Lord Ohancellor and Lords 
Davey aud Robertson had before them the matter of the Acetylene 
Illuminating Оошрапу, Limited, and the Willson Laboratory Оош- 

ny (appellants) v. United Alkali Company, Limited (respondent), 

is was ап appeal by the Acetylene Illuminating Company, Limited, 
of 3, Victoria-street, S. W., and the Willson Laboratory Company 
(incorporated under the laws of the State of West Virginia, trading at 
5, Beekman-street, New York, U. S. A.), against a judgment entered 
foc the United Alkali Company when the action was tried before Mr. 
Justice Buckley and affirmed on appeal. In the action the Acetylene 
and the Willson Companies sought a declaration to restrain infringe- 
ment by the United Alkali Company of letters patent No. 16,705 of 
1894 granted to Thcmas Leopold Willeon. The patent related to an 
alleged invention of a new process for the manufacture of crystalline 
carbide of calcium, a chemical combination used chiefly for producing 
acetylene gas, which is obtained by the action of water upon calcium 
carbide, Mr. Justice Buckley held that the United Alkali Company 
had not infringed, on the ground that, in his jadgment, the patentee’ 
bad restricted himself to an arc furnace, whereas the United Alkali 
Company had used an incandescent furnace. In the Court of Appeal 
their lordships held that the patent was invalid for want of subject- 
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matter and on the ground of anticipation. The question, therefore, 
of whether there had been infringement was immaterial, and they did 
not decide it. Henoe the appeal to the House of Lords. 

In giving judgment, the Lord Chanoellor said the appellants had 
failed to show that the invention was proper subject-matter for a 
patent. He had no hesitation in coming to the conclusion that the 
pu was invalid, because that was the view, and the on view, that 

ad been taken of it by the judges in the courts below. Mr. Moulton 
had made s gallant struggle to establish that the utility and oom. 
mercial value of the invention was such that although it only applied 
& known process of obtaining caloium carbide, it for the first time 
rendered that knowledge of commeroial value, and, therefore, the 
invention ought to be protected. If that learned counsel had estab- 
lished what he so strenuously attempted to prove, he would have been 
eatitlsd as the law stood to their judgment on that point. But he had 
not sucoeeded in his attempt. 

Lords Davey and Robertson entirely concurring, the appeal was 
dismissed 


ELECTRIC TRAMCAR ACCIDENT. 


At the Manchester Assizes, before Mr. Justice Phillimore and a 
common jury, the case of Edwards v. the Corporation of Manchester 
came on for hearing, in which the plaintiff claimed damages for 
an accident which happened to her whilst travelling in one of the 
Oorporation’s oars, 

It was stated on the part of the plaintiff that at the time of the 
accident she was an inside passenger on a car which was proceeding in 
the Ardwick direction, and, as was her usual practice, intended to get 
down at Tipping-street. She told the guard this, she said, when she 
paid her fare. But when the car reached Tipping.street the guard was 
taking fares from the outside passengers. The car, nevertheless, 
stopped, and one or two gentlemen got out. The plaintiff got down 
to the bottom step, and, acoording to her account, had one foot on the 
roadway when the саг made a sudden movement forward, and she fell. 
At first she felt no injury beyond the effects of а severe shake, but in a 
few days internal pain developed, and her medical attendant found 
that she was suffering from hernia, which, as she was about 65 years of 
age, he said, was likely to be chronio. 

The question for the jury was whether there had been negligence on 
the part of the conductor, and, if so, whether this condaced to the 
plaintiff's injury. For the Corporation negligence was denied, and it 
was pleaded that the plaintiff had been guilty of contributory negligence 
in leaving the car whilst it was in motion. The oonductor denied that 
he gave the signal for the car to start, and it was suggested that a 
passenger who left it immediately before the plaintiff got out did so 
improperly, or without noticing that she aleo was preparing to leave at 
the Tipping: street stopping place. ; 

In the end the jary found for the plaintiff, damages £200 ; and his 
Lordship gave judgment for that amount. 


CAPTIVE FLYING MACHINES. 


Mr. Н. Terrell, K.O., applied to the Ohancery Division for an order 
for the compulsory winding-up of Bir Hiram Maxim's Electrical Engi- 
neering Company, Limited. | 

Counsel said the company, which was incorporated in 1899, con- 
tracted with the petitioner (Mr. C. Remmer) to erect at Southport 
certain parts of one of Sir Hiram Maxim’s captive flying machines. 
He did the work and became entitled to payment of £1,576. He was 
given а cheque for £100 and bills for £964. "The first bill became 
due in October of last year and was dishonoured. Mr. Hardy, 
managing direotor was appointed receiver on behalf of the debenture 
holders, and was afterwards made liquidator in a voluntary liquidation. 
Counsel asked, however, that а compulsory order might be made. 

" Mr. Eve, K.C., for the company, described the petition as idle and 
1067. 

Mr, Justice Warrington thought the voluntary liquidation 

should be superseded by a oompulsory order, and granted the 

application. : 


ALLEGED ELECTRIC SHOCK. 


At the Manchester Aesizes last week, before Mr. Justice Walton, Mr. 
W. B. Boor sought to recover damages from the Salford Corporation 
for personal injuries alleged to be due to an electric shock caused by 
the negligent management of the defendante’ tramcars. 

Mr. Shee, K. C., stated that the plaintiff boarded one of the defen- 
dante’ cars while other passengers were getting in and out. With his 
left hand he grasped the canopy pole. Then the conductor touched 
the electric button as a signal to the motorman, and, turning to the 
plaintiff, he ssid something which the plaintiff took to be an intima- 
tion to take his seat. At that moment—the plaintiff having his hand 
still on the pole—the car began to move, and he received a violent 
electric shock. His body was ''pulled up” or twisted, and he was 
unable either to release his hand or to move his left foot, which rested 
upon the step. The pain in his left leg was terrible. The guard and 
a gentleman who was seated inside the car went to his assistance, and 
he proceeded as far as the cattle market, but had to return home 
almost immediately in a cab. When seen by a medical gentleman 
(Dr. Dabbe) his left knee was swollen, and the conclusion arrived at 
was that there had been a rupture of the ligament. This was confirmed 
by en application of the X-rays, The shock had been sufficiently violent 
to produce thisinjary. The plaintiff remained under treatment, unable 
to leave his bed, tor many weeke, and it was not until April 24 that he 
could proceed to Southport for change of air. There was every reason (0 
think he would go on improving, but he was still an invalid. Amongst 
the ahr үкү expenses which went to make up the claim were: 
doctors’ bille, £40 ; рончаш» fees, six guineas ; X-rays and surgical 
appliances, £3; cost of nursing, £18. T five weeks' stay at South- 


port, £40 ; and loss of business for 21 weeks, £220, The total amount 
of these expenses came to over £900. Counsel added that he under- 
stood the defendants were going to say that the plaintiff was not 
injured by an electric shock at all, but by knocking himself against 
the rail or against the step when getting into the car. There could be 
no dispute, however, that electric shocks could be sustained through 
insufficient insulation, resulting in the leakage of eleotricity. This 
would be more likely to happen on a wet йау, such as was the case when 
the accident occurred. · 

After evidence had been taken as to fact, a number of electrical and 
medical witnesses were called for the plaintiff. 

Mr. Sanderson then opened the case for the Corporation, and said 
the latter did not insure passengers against all risks, nor did they 
warrant their cars to be free from all defects and absolutely safe. Their 
only liability in а case like this was that they should take reasonable 
care, having regard to all the circumstances, If the jary found that 
reasonable care had been taken, the defendants were not liable. The 
trams were run for the public benefit, and it would be a very serious 
thing if, when a corporation had used every possible precaution to 
ensure the safety of their passengers, they were to be penalised for 
accidents like this, The car in question was made in 1902, and was elec- 
trically equipped by the British Westinghouse Company, all the Board 
of Trade requirements being complied with.  Betore being brought 
into use it underwent the fullest and most complete teste. As 
to the plaintiff's injury, the defendant's explanation was that in trying 
to reach the platform of the car he slipped, and whether the injury 
was the result of а direct blow or in trying to recover himself was 
immaterial. It was while he was in the act of getting upon the plat- 
form that he cried out—that was to say, before the car moved. Counsel 
thought that after hearing witnesses the jury would say that it was 
practically impossible for the plaintiff to have got & shock in the way 
he had described. The car, as soon as the accident reached the ears 
of the Corporation, was exhaustively tested, and no leakage whatever 
could be detected about it. It was working to-day in the same ооп- 
dition as at the time of the accident. 

Several well-known technical experts gave evidence on behalf of the 
defendanta. 

His Lordship, in summing up, ssid that the question was whether 
there had been negligence on the part of the defendants. 

The jury, after a brief consultation, decided in the negative, and the 
action was therefore diamissed. 


EMPLOYERS’ LIABILITY ACT. 


At the Brompton Oounty Court Albert Fisher, а. fitter’s labourer, 
brought an action, under the Employers’ Liability Act, against the 
Underground Electric Railways Oompany of London, Limited, Lot's- 
road, Chelsea, S. W., claiming damages in respect of personal injuries 
said to have been sustained owing to negligence on the part of the 
defendants or their servants, 

Plaintiff's Counsel eaid that his client, who was in the employ of 
the defendants at their works at Lot's-road, was assisting in raising a 
heavy iron pipe from the ground on to a large staging. This staging 
consisted of iron columns, across which were scaffold poles, and across 
these were ponsi upon which the men stood. When the pipe was 
raised a little higher than the platform, a man in charge of the job 
called the plaintiff from the ground on to the platform. Saddenly the 
rope or sling by which the pipe was raised broke or gave way. The 
pipe fell on the staging, which collapsed. The men, including the 
plaintiff, fell some 30ft. or 40ft., the plaintiff sustaining serious injuries. 
Counsel contended that the staging was deficient, and particularly 
that the rope was defective, e defence filed by the other side 
was that the plaintiff had ‘‘ exercised his option” by receiving 
half wages under the Workmen’s Oompensation Act. The plaintiff, 
however, had, while in hospital, signed a document agreeing to Das 4а 
compensation under the Workmen's Compensation Act under the 
impression that he was merely signing a receipt for a temporary 
allowance. 

The plaintiff supported his counsel’s statements, and corroborative 
evidence was given. 

For the defence evidence was called to prove that the plaintiff 
distinctly understood he was being compensated under the Workmen’s 
Compensation Act. 

The jury returned a verdict in favour of the plaintiff, assessing the 
damages at £81. 16s, 


SHEFFIELD ELECTRICITY WORKS. 


At the Sheffield Oounty Court last week Joseph Bolton, herbalist, 
sued the Corporation of Sheffield for £2. 10s. on account of damages 
sustained by him owing to their allowing an emission of fine dust from 
the chimney of their electric power station in such quantities as to be 
nuisance in law, such fine dust falling upon the plaintiff's goods and 
damaging them. 

Mr. Muir Wilson, in opening the plaintiff's case, said that the 
injury complained of was particular and beyond that suffered by the 

eneral public. On June 14 plaintiff had his stall in the Sheaf 
Market, on which bis goods were exposed to view. From two o'clock 
until five there was а continuous emission of very fine grit from the 
chimney of the electric power station. Whether it arose from improper 
fuel or not, he could not say. It spoiled him six varieties of herbs and 
some pille. It was impossible to cover these articles up, as that would 
have spoilt the sale. He drew the attention of the market collector to 
the matter. On Aug. 9 there was a repetition of the emissions. 
. For the defence it was stated that every precautionary measure 
known to science had been taken. 

Evidence was given on both sides as to question of fact, and the 
defendants called witnesses upon technical points. 
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His Honour, in giving judgment, said at the close of plaintiff's case 
he had very grave doubts whether the plaintiff had made out a case, 
but he was glad he had not interfered, because the case had now been 
gone into very thoroughly, and they had had a large body of evidence 
upon it. The argument addressed to him on behalf of the plaintiff 
was entirely based on the assumption that the grit complained of had 
come from the chimneys at the power station. That was an assump- 
tion which had not been borne out by a single witness. The statement 
of the young man who, in giving evidence on behalf of the plaintiff, 

ke of showers of grit was an exaggeration, to say the least of it. 
be plaintiff's case was entirely disproved, and ins of nonsuiting, 
as he should have been inclined to do on the previous day, he found 
that the defendants had made out their case supe to his satis- 
faction, and there would be judgment for the defendants, As to costs, 
he would point out that there were 25 other chimneys in the neigh- 
bourhood, every one of which, according to the evidence, did, and 
probably must, eject grit, and that it was quite possible that plaintiff 
might reasonably have thought that it was coming from the Oorpora- 
tion’s chimneys. 

In the circumstances, Mr. Ilison, for the defendants, said he 
would not press for coste, and judgment was therefore given for 
defendants without costs, 


OBSTRUCTING A TRAMCAR. 


At the Leicester Police Oourt last week, B. Peacock, greengrocer, | 


was summoned for driving his horse and cart in such а manner as to 
obstruct the Corporation tramways, 

The ота clerk, Mr. E. V. Hiley, prosecuted, and defendant pleaded 
not guilty. 

The Tram-driver said he was driving а car in the Kast Park-road 
route down the Humberstone-road on the afternoon of the day in 
question. When near the railway bridge he saw a horse and cart pro- 
veeding along the track in front of him, of which the defendant was 
the driver. Witness rang his bell several times, but he took no notice 
whatever. Witness drove behind him, sounding the gong all the time, 
as far as the Forest-road, over 200 yards, Defendant turned round 
twice and laughed. 

Oorroborative evidence was given by а passenger. 

Defendant was fined 40s. or & month. 


OLD TRAMWAY TICKETS. 


At tLe Nottingham Summons Court, William Payne was summoned 
i to avoid payment of а tram fare. Defendant pleaded 


Mr. H. W. Day, of the town clerk’s office, said that defendant got 
in at Great Alfred-street, and after the car had proceeded for some 
distance the conductor went round in the usual way to collect the 
fares, He went to the defendant, who said he had paid and held out a 
ticket. The conductor passed on, but feeling doubtful went again to 
defendant, who repeated what he had said before. Later an inspector 
boarded the car, and examined the tickets. Defendant showed him 
the same ticket, which had been issued at Trent Bridge on the same 
journey, and had exheusted itself at the Market-place. It was clear 
that defendant had picked up the ticket; in fact, he afterwards 
admitted to the inspector that he had done so. 

A fine of 2s, 6d, was imposed. 


THEFT OF TELEGRAPH WIRE. 


At Brentford Police Oourt on Saturday, Thomas Newman and 
Arthur Ballard were charged on remand with unlawful posseesion of a 
quantity of telegraph wire belonging to the Postmaeter-General., 

The prisoners elected to be dealt with summarily, and, on account 
of previous good character, they were bound over under the First 
Offenders’ Act to come up for judgment if called upon. 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH WESTINGHOUSE. 


The report of the British Westinghouse Electric and Manufacturing 
Company, Limited, for the year ended July 31, 1904, shows a profit 
of £50,560. After providing for debenture and loan interest and for 
the forther items set out in the profit and loss account, a balance of 
£2,809 remains, which the directors propoee to carry forward. A 
considerable sum for the maintenance of the large machine tools has 
been charged to revenue during the year, and latterly patterns, draw- 
ings, etc., have been charged to revenue. The directors, therefore, are 
of the opinion that the sum of £10,500 provided for depreciation is 
sufficient to meet requirements, The buildings have been well main- 
tained, and, in the opinion of the directors, no special provision for 
depreciation thereon is at present necessary. The Board have not 
deemed it n to write off any depreciation on patents, 
in view of new ones that have been taken ont. At the 
general meeting in February last the capital of the Oompany 
was -increased Ly the creation of a further 100,000 6 per 
cent. preference shares of £5 each. These have been taken 
up and paid for in full at par by the American Westinghouse 
Company. In addition to this, but since the closing of these accounts, 


the American Westinghouse Company has taken up and paid for at. 


95 per cent. £400,0C0 4 per cent. mortgage debenture stock. Since 
Ang. 1 last the temporary loans have been repaid, and the amount due 
to sundry creditors has been considerably reduced. The result obtained 


at the close of this the first complete year of manufacturing has shown 
that the general expense and outlay incident to the development 
required in connection with the Company’s plant at Trafford Park has 
been much greater than the management anticipated. The varied, and 
to a lerge degree novel, character of the work undertaken more than a 
year ago required additions in equipment of many kinds, and the 
expense met with in forming the organisation required to execute such 
work has involved considerable outlay. These өх tures have, 
however, placed the factory in an advantageous position to execute 
orders in the future for large generating units. A larger amount of 
work is now being turned out fora smaller amount of labour than 
formerly, and а matter of equal importance is that the proportion of 
contracts executed in the works, as compared with hed material 
purchased from other manufacturers to fill such contracts, is increasing, 
while at the same time the margin of profit on work executed in the 
factory is moving upwarde, hile it is not possible to declare a 
dividend upon the preference shares, the outlook is one which 
encourages the directors to look forward to an improvement during the 
current year, Orders received during the year ended July д1, 1904, 
to'alled £927,556, as against £1,657,114 in the preceding year. The 
Company has taken orders during the first three months of the current 
year aggregating £511,000, as compared with a total of £210,000 for 
the corresponding period of last year. 


WEST INDIA AND PANAMA TELEGRAPH. 


The report of the West India and Panama Telegraph Oompany. 
Limited, for the half-year ended June 30 last, to be submitted to the 
meeting on the 30th inst., states that the amount at oredit of revenue 
account is £54,581, a decrease of £3232. "y fra have been £23,437, 
an increase of £386, leaving a balance of £11,144, to which is added 
£1,825 (interest on investmente) and £711 (brought from last account), 
making а total of £135,679. It is proposed to pay a dividend of 78. 
per share on acconnt of arrears to Jane 30, 1904, on the firet prefer- 
ence ahares, carrying forward £1,582. This will leave the following 
dividends in arrear: on the first preference shares £1,728, and on 
the second preference shares £11,205. Expenses of repairing cables 
during the half-year amounted to £8,539, being £1,211 less than 
those for the corresponding period. This is, however, exclusive 
of a further expenditure of £3,468, which has been charged to reserve, 
in respect of 40 knots of new cable used in February last in the repair 
and tial renewal cf the St. Luocia-St. Vincent section, which, it 
will remembered, was interrupted by volcanic disturbances in 
September, 1902. The Company's repairing steamer ‘‘ Henry Holmes 
was chartered to the Cuba Submarine Telegraph Company in September 
lsat to repair one of their cables, but the charter has since expired and 
the ship resumed her ordinary work on the Company's system, 
The Danish colonies of St. Thomas and St. Oroix have renewed their 
subsidies for а further term of five years. West India commercial 
prospects are reported to be favourable consequent upon the abolition 
of the sugar bounties. The improvement to be expected therefrom 
has, however, not had time to make itself felt in the traffic receipts of 
the Oompany. 


MAY-OATWAY FIRE APPLIANCES. 


The third annual report shows a profit, after providing for deprecia- 
tion of stock and plant, of 22058. 138. Id., equal to a dividend of 
about 6 per cent. upon the issued capital of the Company. The 
directors are now able to make good the deficiency of 21, 765, 3s. 2d. 


which accrued during the earlier arly of the Company, when it 
experienced serious difficulties, which have now, ppily, been 
overcome. Since the last general meeting the Company have put in 


some of the largest installations of antomatic alarms in existence, and 
the directors believe that that supplied to Messrs. J. and Р, Ooats, 
Limited, constitutes a world’s record, while the preference shown for 
the Oompany’s sppliances by the great railways and manufacturers 
having expert ч ангы departments, and the orders received for 
repeat inetallatione or extensions from the Oorporation of the 
city of Glasgow, Messrs. Harrods, Limited, J. and В, Stevenson, 
and others must also be regarded as highly gratifying. The 
favourable fire loes experience has been maintained, and in по case 
where an outbreak has originated in any building protected by the 
Oompany’s system has damage exceeded nominal figures, Application 
has recently been made to the London Oounty Oouncil for permission 
to transmit to the metropolitan fire brigade stations received 
from the Company's various City installations, and terms have been 
received which are now under consideration. Several additional fire 
brigade stations have been fitted with the Company's apparatus, and 
protected buildings have been placed in connection therewith. The 
stations so fitted include the Edinburgh, Belfast, and Aberdeen central 
stations and the Glasgow eastern, western, northern, and southern 
district stations ; and outfits are being prepared for equipping the 
district stations in Edinburgh to whioh protected buildings are waiting 
to be connected. Meanwhile, shareholders will be glad to know that 
the experience of the fire departments with which the Company have 
numerous properties connected has been favourable, and that their 
goodwill and recommendation continue—a high tribute to the essential 
merits of the system. The directors consider that the time has now 
come to apply to the influential associated fire offices for reductions of 
premiums, and they purpose lodging within the next few days an 
influentially signed petition asking tne tariff companies to authorise 
in the United Kingdom the rebate already given by them to users of 
the May Oatway system in New Zeuland, the country of its origin. 
Already concessions are granted to urers of the Company's system by 
non-tariff offices, but the industry will only assume its rightful pro- 
portion and status when the tariff companies the benefit 
of the safeguards provided by lowering the charges for the risks. 
Agency arrangements have been entered into with the Société 
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Industrielle des Telephones, Paris, to develop the French patent 
rights. The directors have extended their agancy arrangements in 
various parte of the United Kingdom, and have opened branch 
esteblishments in Glasgow, Liverpool, and Manchester. Every 
endeavour is being made to develop the business of the Oompany, 
and with the advantages of a growing clientèle, well-assorte1 stocke, 
an invention commercially and scientifically proven, and no arrears of 
pelle to make good, the Company should be dividend-paying at an 
early date. 


NEW COMPANIES REGISTERED, 


Н. Р. Hill, Limited.—Registered Nov. 19. Object: to acquire 
certain patents from Мт. Н. К. Hill, and to carry on the business of 
electricians, mechanical engineers, suppliers of electricity for light, 
heat, motive power, or otherwise, manufacturera of and dealers in 
electrical app iratus, contractors for tramway, electric railway, and other 
works, eto. 

Fletcher Bros. (A-u-L) Limited.—Oapital, £35,000. Object: 
to acquire and carry on the business at Ashton-under-Lyne of Fletcher 
Bros., as brassfoundera, brass engineers, valve makers, manufacturers 
of boiler mountings and fittings, gas and oil engine manufacturers, 
electrical and gaswcrks plant manufacturers, mechanical, electrical 
and hydraulic engineers. Registered office: Blandford-street, Ashton- 
under-Lyne. 

Mercedes Motor Works, Limited.—Oapital, £2,000. Object: 
to acquire a license from the Mercéiés Company, Limited, for the 
manufaéture in Great Britain of Mercédès engines for motorcars, motor 
boate, and other purposes, and to carry on the business of manu- 
facturers and sellers of and dealers (as principsls or agents) in oil, 
gas, spirit, and electrical motors and machines, electricians, engineers, 
mechanicians, rubber manufacturers and merchants, eto. 

Lindsey Light Railways Syndicate, Limited. —Capital, £1,000. 
Object: to apply for and obtain orders for a light railway, under 
the provisions of the Light Railways Act, or other statute, between 
Blyton and Frodingham, Lincolnshire, and to carry on the same. 

Moorwoods (Manchester), Limited.—Capital, £3,000. Object: 
to carry on the business of builders’ merchants, mechanical and 
electrical engineers, eto. 

Cheshire Light Railways, Limited.—Capital, £1,500. Objects: 
to obtain from the Light Railway Commissioners or other 
authority any orders authorising the construction of light railways in 
Oheshire or elsewhere in the United Kingdom or abroad, to adopt an 
agreement with R. H. Scotter, and to carry on the business of light 
railway proprietors, manufacturers of and deslers in railway and 
tramway carrieges, motorcars, omnibuses, locomotives, and engines, etc. 

Chameleon Signs, Limitod.— Capital, £2,700, Object: to adopt 
an agreement with М. J. Pearce and W. Б. F. Avery, and to carry on 
the business of manufacturers of and dealers in signs and ad vertisin 
devices made in accordance with au invention mentioned in the sai 
agreement, manufacturers of and dealers in general electrical, 
` Mechanical, automatic, and optical devices, etc. Registered office: 
318, Dashwood House, E C. 

Lanchester Motor Company, Limited. — Oapital, £50,000. 
Object: to acquire the undertaking of the Lanchester Engine Oom- 
piny, Limited, and to carry on the business of manufacturers of and 
dealers in motors and engines of every description, whether worked by 
oil, electricity, or other power, builders of carrisges, wagons, tram- 


cars, etc, 
Liens Registered. 

Kensington aud Kaightsbridge Electric Lighting Company, 
Limited.—A trust deed, dated Nov. 2, 1904, issued jointly with the 
Notting Hill Electric Lighting Company, Limited (supplemental to a 
trust deed dated July 12, 1900, covering £100,000, and а further 
trust deed dated Nov. 18, 1902, covering £50,000, bcth issued jointly 
by this company and the Notting Hill Electric Lighting Company, 
Limited), to secure a further £50,000 debenture stock, ranking pari 
passu with the two former joint issues, has been registered. Trustees — 
R. B. Martin, M P., 68, Lombard-street, E.O., and G. Н. Hopkinson, 
95, Pimlico-road. S. W. Property charged—Freehold generating 
station belonging jointly to this company and the Notting Hill Elec- 
tric Lighting Company, Limited. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Madrid.—The General Telegraph Office require tenders for installa- 
tion and working telephones in the towa of Talavera. Tenders to 
above by Dec. 7. 

Guirgia (Ronmania) —Tendera are required for the electric 
lighting of the town. Particulars from the town’s secretary. Tenders 
by Jan. 28, 1905. 

Kilmarnook.—The Corporation are prepared to receive tenders for 
the sole right of advertising on their tramcars. Tenders by Dec. 6. 
See advertis»ment. 

Salamanca.,—The Municipality require tenders for public electric 
lighting of the town. Tenders by Dec. 12 to above or to Direocion- 
General de Administracion, Madrid. 

Edinburgh. —The Corporation invite tenders for the eleotric light. 
ing iustallation at the brauch fre» library, Morningside-road, Edinburgh. 
Tenders by Des. 14. See advertisement. 

Erith.—The Urban District Oouncil invite tendera for motorcars, 
trucks, motors, and equipments, track sweeping and watering car. 
Tenders by Dec. 19. See advertisement. 


EI 


Swindon.—The Corporation invite tenders for the supply and erec. 
tion of one 300-kw. steam dynamo, or, alternatively, one 400. kw. 
steam dynamo. Tenders by Dec. 20. See advertisement. 


Madrid.—The Public Works Branch of the Department for Agri- 
culture require tenders for construction and working of an electric 
tramway between Azeritia and Zumaya. Tenders by Dec 10. 


Bradford.—The Corporation invite tenders for the supply of miscel- 
laneous stores required by the tramways depirtment during the year 
ending Dec. 31, 1905. Tenders by D:c. 17. See advertisement. 


Caen (France).—The Prefect requires tenders for concession of s 
tramway from Ryes to Osen via Ureully for goods and passengers. 
Particulars from the Prefect of Calvedos, Caen. "Tenders by Feb. 1, 
1905. 

Llandilo (Wales)—The Urban District Council invite tenders for 
testing and calibrating the electricity meters installed in the town (70 
in number). Tenders to Mr. R. Snipley Lewis, clerk, Llaudilo, before 
Dec. 6. 

St. Marylebone.—The Council invite tenders for the purchase of 
1,000 house transformers, of from 1 to 5 kw. capacity, together with a 
quantity of scrap cable and old cut-onts. "Tenders by Dac. 5. See 
advertisement. 


Madrid.—The call for tenders for the service of the electric lighting 
of Almendralejo was without result. The conditions of contract have, 
therefore, been modified in certain respecte, and tenders sre to be 
ealled for to be opened on Dec. 22. 

La Paz (Bolivia)—The Municipality require tenders for the 
electric lighting of the town for 12 years, There is an old central 
station and water power of 150 h.p. to 200 h.p., which is sufficient for 
the number of lamps required. "Tenders by Jan. 15, 1905. 

London, 8.E.— Tenders are invited for the erection of an electrical 
traveller to lifc 12 tons over a span of 40{t. Persons desirous of tender- 
ing should send their names on or before Dec. 10 to B. E, 
Nightingale, Albert Works, Albert-embsnkment, Lambeth, S. E. 

Falham.—The Oouncil require tenders for the supply and erection 
ofa 3,000-volt steam alternator of 1,000 kw. capacity, coupled to a 
Belliss engine, at their generating station, Townmead-road. Tendera 
to Town Olerk not later than 12 noon on Dec. 20. Sse advertisement, 

Johannesburg.—The Municipal Council invite tenders for two 
35-ton electric overhead travelling cranes and . and 
switchgear. Tenders must be addressed to Messrs. Mordey and 
Da wbarn, 83, Victoria-street, Westminster, S. W., and received by 
them not later than Deo. 27. 


Glasgow. The Corporation invite tenders for electric light installa- 
tion, eto., for Dennistoun district library. Specifications and forms 
of tender may be obtained on application to Mr. James R. Rhind, 67, 
Hope - street, Glasgow, and sealed tendera must be lodged with Mr. 
James G. Monro, town clerk, City Ohsmbors, Glasgow, by 10 a.m. on 
Dec. 5. 


Stookport.—The Guardians invite tendera for providing and fixing 
electric light (wiring only), telephones, and bells required at the new 
infirmary, Steppiog Hill. Plans aud specification may be seen and all 
other information obtained from Mr. W. H. Ward, architect, Paradise- 
street, Birmingham. Tenders to Mr. Charies F. Johnson, clerk, and 
to be delivered by 10 a.m. on Dec, 12. 


Valladolid.—Tenders are required for the public lighting by meane 
of electricity of the city of Valladolid. Fifteen hundred incandescent 
lampe of 17 c.p. will be required. The concession will terminate on 
Deo, 31, 1911. The annual payment to the concessionnaire will be 
about £965. A deposit of £48 is required to qualify any tender. The 
adjudication will take place at 1l a.m. on Dec. 26, at the Casa 
Coneistorial, Valladolid. 


Perth (Australia).— Tenders fte invited by the Duputy-Postmaster- 
General for the supply of the following telephone material ; 194 miles 
26-pair lead-covered cable, dry core, to standard specification No. 7; 
5,000 paper sleeves, дір. long by іп, diameter; 550 yards paper 
strips, дїп. wide. Conditions, etc., may be obtained at the General 
Post Offices at Perth, Adelaide, Melbourne, Sydney, Brisbane, and 
Hobart. Tenders by Dec. 28. 


Shanghai.—The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
syatem in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines, A 

ro forma contract is open to inspection by tenderers, and copies will 
be supplied to applicants by the Council’s agents, Messrs, John Pook 
and Оо., 63, enhall-street, E. O. Tenders by March 31, 1905. 


Bromsgrove (Worcs.).—The Visiting Committee invite tenders for 
the supply and erection at their new lunatic asylum of the followi 
plant: (Section A) engines, dynamos, booster, and steam services; (В) 
storage battery and accessories; (О) main switchboard, ring main, 
feedera, distribution boards, wiring, lamps, and accessories, Specifica- 
tion, etc., may be obtained from Mr, Robert J. Oliver, clerk of the 
Visiting Committee, Shirehall, Worcester, on payment of £6 for each 
section of the work as above, which will be returned on receipt of a 
bona fide tender. 


Madrid, —Tenders are invited for the public lighting by means of 
electricity of the town of Villanueva y Geltru for а term of 10 years. 
Twenty-four arc lamps of 500 c.p. and 239 incandescent lamps of 
20 c.p. will be required. The conc >ssionnaire will be allowed to supply 
private individuals without payment of a municipal tax subjest to his 
supplying, free of charge, the Casa Consistorial with 76 kw. per 
month, He will be required to maintain a duplicate set of machinery 
in order to avoid the possibility of the town being left in darkness 
through a breakdown. The annual piyment (upset prios) to the 
concessionnaire will be 23 145 pesetas (about £678). The adjadica- 
tion will take place on Dec. 24. A deposit of £68 is required to 
qualify any tender. 
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Madrid.—The Gaceta de Madrid of Nov. 9 publishes a notice 
inviting tenders for the construction and working. for 60 years of an 
electric tramway between Azcoitia and Zumaya (Province of Guipúzcoa), 
in accordance with certain conditions set ont in the Gaceta. An appli- 
cation for this conoession has already been receíved from Don Dionisio 
Sorseta Garcia. who, at the same rates, will enjoy certain preferential 
righta over other tenderers. The competition will turn, in the first 
place, on the reduction of the tariff fixed for the conveyance of pas- 
sengers, etc.; in the event of equal terms being offered, it will turn on 
a reduction of the period of concession. Adjudication of tenders will 
take place before the Director-General of Publio Works, Madrid, on 
Jan. 10. А deposit of 16,297 pesetas (about £475) is required to 
qualify any tender 

Brisbane. —Tenders are invited by the Deputy Postmaster-General 
for the supply and delivery at the Telegragh Office Yard, Thursday 
Island. of 100 tubular wrought-iron telegraph poles to Specification 
No. 11 and Schedule No. 51, and also for the supply and delivery at 
the cable tanks, Thursday Island, of three nauts of submarine cable 
to Commonwealth Specification No. 8 (Queensland, No. 22) and 
Schedule No. 50. Tenders by Dec. 12, They must state the time 
required for delivery ; this time will be counted from the date of the 
notification of the acceptance of the tender. Specifications and forms 
of tender can be obtained at the General Post Offices, Sydney, Mel- 
bourne, Brisbane, and Adelaide, Neither the lowest nor any tender 
will necessarily be accepted.  Tenderers are required to note that 
Customs’ duties must be included in all charges, as per clause 2 of the 
general conditions, All tenders sent by post must be registered, 


RESULTS OF TENDERS. 


Torquay.—We understand that the Council have accepted the 
tender of the Alphons Oustodis Chimney Oonstruction Company, at 
£3,719, for the erection of the chimney stack at the new generating 
station. 

Dundee.—The Town Council have accepted the tender of the 
British Insulated and Helsby Cables, Limited, at £2,749. 17s., for the 
relaying of the present copper strip feeder main throughout the town 
with insulated cables. Р 

Middlesex.—The County Council have accepted the tender of the 
Hart Accamulator Company, Limited, Marshgate-lane, Stratford, E., 
for the supply of storage battery of 115-1,050 ampere-hour standard 
lighting type cells for Napsbury Asylum. 


Belfast.—The Tramways Oommittee have recommended for 
acceptance the following tenders: J. G. White and Oo., London, 
permanent way, road bed, paving, and bonding £280,643. 12s. 4d., 
overhead electrical equipment £38,809. 15s. 5d., underground 
feeders, telephone and test wires, and spare conduits £65,263. 168. 8d: 
(in consideration of getting these three contracts, the firm sgree to 
deduct £1,000 from the total amount of their tenders); British 
Westinghouse Company, steam dynamos, switchboard, three-phase 
plant, condensing plant, overhead traveller, and station lighting, 
540,955. 5e. ; Fairbairn, Lawson, Combe, and Barbour, boilers, 
superheaters, mechanical stokers, economisers, coal and ash conveying 
plant, steam, exhaust, and feed pipes, and pumps, £19,740 (subject 
to the special condition that any work done in the firm's own foundries 


under this contract shall be done in Belfast); Brash Electrical Oom- 


pany, double-deck electric tramcars, £93,642. 


BUSINESS NOTES. 


TRACTION. 


South Shields.—The Council are considering the question of start- 
ing the construction of the tramways at an early date. 

Wicklow.— An order in Oouncil has been granted for the construc- 
tion of tramways, with which Lord Fitzwilliam is closely associated. 

Ayr.—The tramway manager is to rcport upon the advisability of 
now proceeding with the extension of loop at Ohapel Park and loops in 
Oarrick-road. 

Middlesex County Counoil.—At a meeting of the Council the 
other day it was stated that the Edgwate.road and Finchley lines 
were practically completed. 

Croydon.—The Camberwell Borongh Council favour the proposed 
tramway extension to the Orystal Palace, of which we gave particulars 
in our issue of the 11th ult. 

Glasgow.—It has been decided to proceed at once with the 
construction of the extension from Pollokshaws East to Giffnock. 
The work will be done direct by the department. 

Bath.—The tramway сошрабу propose to apply to the Board of 
Trade for powers to extend their line to Newton St. Loe. The local 
authorities are understood to be favourably disposed. 

Western Telegraph Co.—The directors have declared an interim 
dividend, payable on Dec. 21, of 3s. per share, or at the rate of 6 per 
cent. per annum, free of tax, for the quarter ended Sept. 30. 

Sunderland.—The Tramways Committee have decided to recom- 
mend the Council to have an additional loop made at the east end of 
Ls town at а cost of £391. This will enable a 10 minutes’ service to 

e run. 

West Ham.—The Works Committee of the West Ham Corporation 
have commenced the relaying of the tramway lines in the Romford. 
road preparatory to the length between Stratford and Forest Gate being 
electrified. 

Jarrow,—The British Electric Traction Company's tardiness in 
proceeding with the tramway scheme is resented by the Town Oouncil, 


visional order for the followin 


Hi 
Ho 


who have decided to vigorously oppose the company’s applica ion for 
an extension of time. 


Proposed New Tramway.—It is reported that a tramway has 


been virtually decided upon from Westbourne to Swanage, near 
Bournemouth. Private enterprise is responsible for the scheme, which 
is estimated to cost £68,000. 


Hastings.—It is reported that the tramway company intend to 


seek powers to use the overhead in lieu of the conduit system, both on 
financial and engineering grounds. The proposed change appears to 
have excited considerable disfavour locally. 


Cardiff. —The question of completing the connection of the Penarth- 


road tramways with Mill-lane has been referred back to committee. 

The committee have prepared a new scheme of fares embodying con- 

снази increases. The matter has to come before the Council for their 
ecision. 


Maidstone.—The Town Council have decided to promote a pro- 
extensions: а line from the top of 
igh-street, up Week-street and Boxley-road, to Penenden Heath and 
nd-road ; and from the top of High-street, down Gabriel's-hill 
and Stone-street, to the Loose-road. 

Darlington.—It has been decided to issue books of tichots at a 
reduction of 10 per cent., and a sub-committee has recommended 
experiments with 4d. fares. A member of the Council proposes that a 
line should be run right into the station and also along Crown-.street, 
enabling the {таша to carry the mails. 


West Cumberland Electric Tramways.— It is reported that 
application is to be made for an extension of time to construct this 
line. The scheme has been dormant of late, but it is stated that а 
commencement will be made early in the spring, the financial and 
other arrangements having been proceeded with. 


Devonport.— An enquiry has been held into an application by the 
Devonport and District Tramways Oompany for power to extend their 
tramway at Pennycomequick to the boroogh boundary at Devonport, 
and from that point to constrnot a light railway or tramwey through 
Saltash-road and Cobourg-street to Pound-street, Plymouth. 


Halifax.—The borough accountant’s report on the Oorporation's 
trading undertakings has been presented to the Finance Committee. 
For the six months ending Sept. 30 the tramways show a profit of 
£4,706, representing a substantial increase over the corresponding 
period of last year. Most of the other enterprises showed losses, 


Rochdale.—The Healey section has been approved by the Board of 
Trade and opened to the public. In connection with the system lately 
owned by the company, it has been agreed between the autborities 
concerned that the Littleborough section, which since the tranefer has 
been worked jointly, shall now be worked by the Rochdale Corporation 
on its own account, 

Swansea.—It is stated that the Swansea Gas Company has a bill 
for nearly £2,000 against the Corporation as the cost of relaying their 
mains in certain streets, consequent on the tramways extension work. 
Arbitration proceedings in connection with the property owned by Mr. 
Graham Vivian, which the Corporation are to acquire for tram way 
extensions, have been held. 

Electric Tramways for Spain.— Notices are published in the 
Gaceta de Madrid of applications for concessions to lay electric tram- 
ways in Vigo by Don Alvaro L. Mora, from the Calle de Eeparteros to 
the Puerta del Sol (Madrid), by the Comps hia Fléctrica de Traceion, 
and in La Malvarrosa (Valencia) by the Sociedad Colonia Sanatoria 
de la Playa de la Malvarossa. 

Newport.—Stoppage of the tram service for 14 hours occurred at 
Newport the other day. It was due to an obstruction of the flow of 
water for working the engines at the power station in Oorporation-road, 
The deputy electrical engineer and tramways manager was soon on the 
spot conducting investigations, with the result that the cars resumed 
running with as little delay as possible. 

Belfast.—It is stated that the arbitrator, Mr. L. L. Macassey, 
M.I.C.E., has arranged for the arbitration proceedings in connection 
with the transference of the tramways to the Corporation to take place 
in London. The sittings will be held in January next. At a special 
meeting the Tramways Committee made their 1ecommendations in 
regard to the acceptance of tenders, of which particulars appear in 
another colamn. The contracts, six in number, represent a total of 
£538, 000. | 

Halesowen.—The District Council have decided to apply to the 
Board of Trade for an extension of the orders secared in 1901 and 1902, 
under which they have the power to commence and complete the 
construction of tramways in the district for a period of 12 months from 
Dec. 18. The Council have leased their powers for the construction of 
light railways and the supply of electricity to the Empire Electric 
Lighting Oompany, but considerable dissatisfaction exists in the 
district owing to the fact that the period specified in the agreement 
expired about two months ago, and no definite action has been taken 
by the company. 

Erith.—The Tramways Committee paid а visit to Bexley the other 
day and inspected the tramway system of the district, including the 
car-sheds, cars, permanent way, and generating station. The officials 
of the Bexley Council furnished all the particulars and information 
desired. The consulting engineers have reported to the Council that 
at Bexley-road about half a mile of line has been laid down and a good 
start made with the paving, and at Abbey Wood a considerable length 
of road has been opened, and platelaying and concrete are well in hand. 
Steady progress is being made with the system generally. The deputa- 
tion appointed to visit several provincial tramways have presented 
their report. | 

Leith.—The Tramwsys Committee had under consideration on 
Wednesday estimates and specifications for the rails to be used in the 
recopstruotion of the tramway system. Members of the committes 
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seem to be of opinion that the streets should not be disturbed until 
after the New Year holidays, but it is reported that a start will be 
made early in January. It is proposed that the sestion along Pilrig- 
street and Newhaven-road to Bonnington be dealt with first in two 
parts, so that either horse or electric cars сап be run on this section 
while the work on the other portions is in hand. When the Pilrig. 
Bonnington lines are completed, the Ferry-road, Junction-road, and 
Leith-walk route will be proceeded with. It ie hoped that the recon- 
struction will be praotically completed in July or August of next year. 


Handsworth.—Sir Oolin Scott Monorieff is proceeding with the 
arbitration which is to settle the prioe the Distriet Council shall pay 
for the portion of the undertaking of the City of Birmingham Tram- 
ways Limited, running from the Aston borough boundary to the 
terminus at Perry Bar, and what rolling-stock the Council shall pur- 
chase, Evidence has been given by Mr. G. Conaty (manager) and Mr. 
A. Н. Dickinson (consulting engineer), of the tramway company, and 
Mr. Robert Green (civil engineer) as to the initia] cost and depreciation 
of the raile, concrete bedding and granite pavement, and rolling-stock. 
Mr. Conaty said there wae a special demand for old tramrails for 
colliery purposes, and he had sold them as high as £4 per ton. The 
bedding might have given way in one or two places, but the concrete 
was as sound as ever. After beginning the evidence of Mr. J. Waugh, 
engineer, of Bradford, on behalf of the Oouucil, the proceedings were 
adjourned until the 22nd inst. 


Ashton and Stalybridge.—Another conference has been held in 
reference to the deadlock between these authorities. The negotiations 
again proved abortive, owing, it is reported, to the attitude of the 
Stalybridge, etc., Joint Board. The chief obstacle was the Scotland - 
street route, concerning which Ashton made the following alternative 
propositions: (1) Ashton Oorporation to construct and maintain the 
Sootland-street tramway route, pay all loan charges, sinking fand, and 
any other expenses excepting rates and taxes, the Joint Board payin 
to the Ashton authorities the sum of £450 per annum, plus an си 
price for current taken, апа all rates and taxes; or (9) the Ashton 
Corporation will construct this length of line, the Joint Board to pay 
all loan and other charges thereon, inoluding rates and taxes, a fixed 


sum for current taken, and an annual sum to the Ashton Corporation 
of £250, the Ashton authorities undertaking to maintain and сер the 
line in good working order. Nothing was arranged, however, and the 


matter remains in abeyance. 


Crystal Palace.—At the meeting of the Orystal Palace Company 
the other day, the chairman had a good deal to say upon the subject 
of traffic facilities, of which there are signs of considerable develop- 
ment in the neighbourhood. The London Oounty Council have decided 
to mest the request of the Oroydon Oorporation by completing the 
intended line to the Palace from South Norwood, Then there is a 
probability, the chsirman stated, of the 9 Council undertaking 
at no distant date the extension of its South London system to the 
Pal ce. Moreover, the Croydon and Beckenham extension to the 
Penge entrance, already authorised, may be commenced shortly and 
be in operation by next May. Ultimately, the chairman believed, 
they would obtain a large network of feeder lines, which was essential 
to the substantisl success of the Palace. There is, in fact, a prospect 
of extensive traffic in this locality, which will probably have the 
effest, among other results, of bringing to the famous Sydenham resort 
the suocess anticipated by the chairman. 


Ipswich.—The receipts from the Corporation trams have fallen a 
good deal lately. The firet big drop iu the receipts took place ia the 
week ending Sept. 17, the income falling to £552, as compared with 
the previous week's £605. The following week there was a drop to 
£508, or £97 down in a fortnight. 
and £27 in quick succession, making a reduction in takings between 
Sept. 10 and Oct. 15 of £191. Then came a modification of the 
service, presumably to save expense, and the receipts for three weeks 
were steady, followed by а drop of £43 in the week ending Nov. 5. 
The following week came a slight riee, and on Nov. 14 the final altera- 
tions for the winter service took effect. There was a further drop of 
£48 on the next week's takings, and for the week ending the 19th ult. 
there was another drop of £37. Oomparing the last-mentioned week 
with the last week of September there was a fall of £218. The weather 
has, of course, been less favourable for travelling lately as compared 
with the summer months, but the difference in receipts is very consider- 
able. There appears to be a good deal of friction with the motormen 
апа conductors. 

New Electric Railways.— Amongst the new schemes parliamentary 
notices have jast been issued regarding ош to be sought in the 
next session to construct two new electrical railways. The first is to 
be known аз the North-East London Railway, and aims at linking up 
the city with Essex and Hertford, taking in en route some of the more 
populous centres. It is to start from the corner of Eastcheap, and 
run on to Bishopsgste-street Within and to Shoreditch, then to 
Hackney, proceeding thence to Southgate and Waltham Oross. 
The generating statione are to be situated at Hackney and 
Leyton, close to the recreation ground at the latter place. The 
second line is drawn on а larger scale. It is entitled the 
Hammersmith, City, and North-Eset London Railway. The 
s‘arting point will at the junction of King.-street West with the 
Broadway, and the line will go thence to Westminster, with a station 
in Piccadilly. Gracechurch-street is the next point, and then High. 
street, Stoke Newington, and Southgate. At Stoke Newington it is 
intended to branch off to Walthamstow. The gauge suggested is 
Aft. 84in., and it is proposed to erect generating stations at Hammer- 
smith and Kirgiland-road, Shoreditch. 


Snowdon-Bettws-y-Coed.—The Board of Trade have now finally 
sanctioned the order for the proposed electric railway from Bettwe-y- 
Coed to the junction with the new Beddgelert and Portmadoo line, 
the construction of which is being rapidly prooeeded with. The 
promoters of the first.ngmed railway have arrived at a settlement 


Then came drops of £24, £40, ` 


with the Bettws-y-Ooed Council with respect to the tunnelling at the 
Swallow Falls and the level crossing in the village of Bettws-y.Coed, 
It is understood that the work on this line will be beguu in the 
course of a few months, but in the meantime all energy is being con- 
oentrated upon the section of railway down to Portmadoc, which, 
should the winter be ressonsbly mild, will рэху be finished 
and opened for traffic at the beginning of next summer, as 
well as the extension of two to three miles in length ae far 
as the Snowdon station at Rhyd Ddu, the terminus of the old 
narrow-gauge line, past Llyn Owellyn to Dinas, on the London and 
North-Western Railway near Oarnarvon. Meanwhile the works of 
the North Wales Power Oompany, who are to supply the power, are 
going ahead with great activity, and it is anticipated that energy will 
be available by the time the first section of railway is ready. It is 
intended in due course to electrify the narrow-gauge railway down to 
Dinas, and to extend the line from Dinas to the Oarnarvon Quay. 
Powers have also been obtained for another light railway from 
Bettws-y-Ooed to Oorwen, on the Great Western line, which is aleo 
to be operated with current from the Snowdonian power station. The 
power company intend to construct an embankment at Llydaw for the 
purpose of increasing the storage capacity of the lake, but this work 
will not be begun until the line of pipes down to the generating 
station has been used to lower the level of the lake, and so drain 
off the water which now saturates the ground on which the embank- 
ment will be raised. 

Exeter.—The Mayor, scoompanied by members and officials of the 
Corporation, laid the corner stone of the car-shed and offices for the 
electric tramways on Saturday. His Worship congratulated Messrs. 
Dick, Kerr, and Oo., the ooatractors, on the able mauner in which 
they were undertaking the work of construstion. He hoped that 
arrangements would be able to be made at a round table conference 
with the authorities of the growing suburb of Heavitree, which would 
result in the tramways being continued to Hesvitree Park as scheduled 
in the Act. The length of permanent way under construction is 54 miles 
of single track. The amount of the contract for the tramways is 
£29,227; that for the electrical equipment, including the overhesd 
system, £5,471; the 12 cars, which were being constructed, at a cost 
of £6,935 ; and the foundations for the car shed and the superstructure 
will cost £5,595—totalling about £47,000. The car-shed will have 
accommodation for 22 cars. For 22 years, remarked his Worship. 
Exeter had been obliged to put up with a very inefficient and rey 
inadequate service of tramways. o years ago people were surprise 
at the statements which he made from Board of Trade returns, that foc 
the year ending June 30, 1902, the present horse tramways carried 
407,000 passengers, and the ‘buses 42,000, whilst the takings of the 
tramways amounted to 21,690; but during the nine monthe that the 
Corporation had worked the tramways they had carried 414,615 
passengers, and the takings amounted to 21,750, so that if in 12 
months they could carry close on half a million people with such an 
inefficient and inadeguate service, handicapped as it had been daring 
the past three or four months by the work of reconstruction, he thought 
they might justly assume that electric tramways extending from 
Heavitree to 8t. David’s on the one side, and from the cemetery to 
Dansford Gate on the other, would amply repay the citizens for the 
capital the city was expending upon them. 


Trafford Park.—The following interesting paragraph is extracted 
from the Manchester Guardian of the 30th ult.: ''It is aunonuced that 
the American Oar and Foundry T have acquired a site in 
Trafford Park for the purpose of erecting large works for the manu- 
facture of railway wagons and carriages. This company already possess 
15 large works in the United States, and their daily ‘output’ is more 
than 300 wagons and carriages. They have just undertaken a contract 
for the supply of the railway carriages tor the Baker-street and 
Waterloo Underground Railway in London. All these carri will 
be built and finished at the new establishment in Trafford Park. 
The only portion of the work which will be imported will be the 
steelwork, which will be received in a finished state. The remainder 
of the work will be done in England, and will necessitate 
the employment of local labour to the extent of £15,000 
to £20,000. Although the land at Trafford Park was only 
acquired yesterday from the Trafford Park Estates, Limited, the oom - 
pany expect to have the workehope erected and the necessary equipment 
installed and to commence delivering tho finished carriages early ii 
March. We believe that the company were pressed to establieh the'c 
works in the South of Eogland, bat that they preferred to coms 
to Manchester. The exceptional advantages for speely transp rt 
offered by the Ship Canal Company and the Trafford Park E ta ces, 
Limited (who have connections with all the important railways), 
coupled with the fact that the supply of the special kind of skilled 
labour which will be needed is larger in Lancashire than elsewhere, 
have doubtless weighed with the company ia arriving at this deo sion. 
The worke, which are about to be erected immediately, are only of a 
temporary character, but it is expected that the farther railway con- 
tracts which the company are likely to obtain in this country will 
result in the building of extensive permanent works upon th: same 
site in the near future." 


London United Tramways Со. —Іа an interview the other day 
Mr. Clifton Robinson stated that a start will be made early next year 
with the extensive scheme of tramways throughout Kingston, Sarbiton, 
the Dittons, Malden, and Wimbledon, the area embracing 15 route 
miles. Starting from a physical janction with the existing t-amways 
at Hampton Wick, the route about to be built traverses Kingston 
Bridge, and proceeds the whole length of Clarenoe-street to its janc- 
tion with Eden-street. At this point a line will branch off, and pass 
down Eden-street, St. James’s-road, Penrhyn-road, Burbiton.road, and 
Olaremont.road to Surbiton Station. ere there will b: another 
junction, one line running via Victoria-terrace, Brighton - road, and 
Portsmouth-road to Thames Ditton, апа thenoe on to Bridge-road, 
East Molesey; while the other line runs up Viotoria-road pact St 
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Mark’s Ohurch, along Ewell-road to Tolworth, and via Ditton-road, 
Hook-road, and Southborough to the North Star at Hook, From the 
junction of Olarence-street and Eden-street, Kingston, one line will 
go the whole perpe of Richmond-road to the borough boundary at Ham, 
and a branch will run along King's road up to Richmond Park gates. 
Another line will run up to the George and Dragon, Kingston-hill, 
and at Oambridge-road there will be a branch leading to New Malden, 
and thence via Barlington-road and э new road to be construoted to 
Raynes Park, and along Worple-road into Wimbledon. There is a 
terminus at the foot of Wimbledon Hill, but the line will cross the 
railway bridge, and run on through South Wimbledon to the terminns 
of the London Oounty Oouncil tramways at Tooting. It is under- 
stood that arrangements have been come to with the Surrey and 
Middlesex Oounty Oouncils for the widening of Kingston Bridge. Mr. 
Robinson treated the agitation concerning the noise of the tramways 
humorously, Half & dozen of the authorities have declined to join 
the movement, but the company will endeavour to remove any reasonable 
cause of complaint. 
 . London County Counoil —At Tuesday's meeting the Council 
approved the ре и Bill, which provides for carrying the system 
oyer the bridges and along the Embankment, and other smaller works 
to which we have ча ео. The Highways Committee recom- 
mended that advances made to Messrs. John Musgrave and Sons, 
Limited, notwithstanding the strict terms of the contract, as consider- 
able progress has been made with the erection of the four 5,000-h.p. 
steam-engines at the Greenwich power station, for which the total order 
amounts to £96,715. They also recommended that expenditure on 


capital account not exceeding £2,250 be sanctioned for the provision of 


brick com ents for the switchgear at the same station, the con- 
tractors for this work being Messrs. H. Lovatt, Limited. For the 
reasons given in our issue of Oct. 28, the committee reiterated their 
recommendation that the proposal to supply seats for motormen 
and conductors be rejected. The committee are prepared, however, 
to arrange for shorter periods of duty. A correspondent to the 
Times states that the roadway along the Embankment is iu a very 
unstable condition owing to the principles of Macadam having been 
disregarded by the use of irregular-sized stones. At last night’s 
meeting of the City Corporation Alderman Sir John Bell presented а 
petition from the President and Oourt of Governors of Sion College 
againet the proposal to ran tramways along the Embankment. e 
receipts from April 1 to Nov. 19 totalled £429,634, against £337,468 
last year. The Oamberwell Borough Oouncil have decided to urge the 
Oounty Oouncil to proceed with the construction of the authorised 
tramway lines in the district by local labour. Preparations are being 
made for the construction of the Dulwich tramways, the housebreakers 
being actively at work on Denmark-hill. The Stepney Borough 
Council have decided, in re to certain lines, to oppose the Council's 
Bill for leave to dispense with the sanction of the local authorities to 
the use of the overhead system. 


Pietermaritzburg.—The Oorporation electric tramways were 
opened on the 2nd ult. in the presence of a large and representative 
company, which included the Mayor and Mayoress, numerous 
councillors, Government officials, Mr. R. W. Weightman (telegraphs 
engineer), the borough engineer (Mr. F. Walton Jameson), the 
tramways m er (Mr, Р. Finlayson), the borough electrical engineer 
(Mr. Skidmore Ashby), and members of the power station staff. The 
Government engineer, Mr. Bosman, had given his approval earlier in 
the day. After an inspeotion of the power plant the party proceeded 
to the switchboard room, where the duty of turning on the current 
was performed by the daughter of Councillor O. W. B. Scott, chairman 
of the Tramways Committee. Satisfactory trials were then run on 
three cars, and the service was opened to the public. At the luncheon 
which followed, the chairman of the Tramways Oommittee referred to 
the efforta of the borongh electrical engineer (Mr. Finlayson) and the 
borough engineer (Mr. Jameson), who had persevered with the echeme 
in the face of difficulties, such as the South African War and public 
apathy in the earlier history of the undertaking. Mr. Finlayson, in 

e oourse of his reply, expressed great confidence in the possibilities 
of the scheme, and recommended the provision of such attractions as 
bands at the Botanical Gardens and other places, which he thought would 
prove a valuable factor in enlarging the traffic. He deprecated pre- 
mature reduction of fares, and quoted the opinion of Mr. John Young, 
late manager of the Glasgow tramways, that overlapping stages were a 
mistake. He also paid a tribute to the capabilities of hisstaff. Subse- 
quently Sir George Sutton, the premier of Nata), pronounced his 
benediction on the undertaking. The system extends over some seven 
miles, and the total cost approximates £105,000, a large proportion 
of which was raised in this country. The Botanical Gardene and 
Boottsville sections are not quite complete, but are expected to be 
ready in the course of a few weeks. Extensive patronage has been 
accorded to the cars. 


Aberdeen.—It is proposed to effect certain modifications of the 
tramway service during the winter, but these will not be of a very 
extensive character. Mr. Bell, the electrical engineer, reported to the 
Tramway Oommittee on Tuesday upon the accident which occurred on 
Friday last in Castle-street, when one of the live wires was broken and 
fell, entailing considerable danger to those who were on the street in 
the vicinity st the time. Mr. Bell pointed out that the accident was 
due to the negligence of one of the Suburban car conductors. The 
committee agreed to instruct Mr. Bell to send to the secretary of the 
Aberdeen Suburban Tramways Oompany a statement drawing atten- 
tion to the matter, so that every care might be taken in future to 
prevent accidents of a similar character. Mr. Bell submitted a report 
as to the necessity of having a motorcar to be jointly used by the 
tramway, lighting, and electric departments for getting speedily to any 
place in the event of an accident occurring, as thereby life might be 
saved or danger to citizens obviated. It was remitted to the conveners 
of the threg departments to enquire into the proposal. The 
committee agreed that a new system of indicating the destinations 


sli 
the ends and sides of the сага, rendering them interchangeable. 
The dispute between the Corporation and the Great North of Scotland 
Railway Company, to which we referred in our issue of the 11th ult., 
came before Lord Pearson last week. The purpose of the application 
was to obtain interdict against the respondents пева maintaining 
in Union-street and Bridge-street a tramway passing p 


of cars, similar to thet in operation at Manchester, should be 
adopted. 


Instead of having the destination painted on the cars, 
rds, with the names of the places, will be attached to 


, janction, or 
such work, without the consent of the complainers, at a space less than 
9ft. біп. from the outside of the foot pavement opposite complainers’ 
roperty of the Palace-buildings, as said pavement existed on Aug. 19 
ast and before proceedings by the respondents. An injunction was 
also sought restraining the Corporation from making alterations to 
Union-street or Bridge-street so as to diminish the width of the pave- 
ment opposite the complainers’ property in theee streets. The com- 
plainers referred to the negotiations in 1903 regarding the respondents’ 
application for a provisional order to make and maintain certain 
lines of tramway in Aberdeen. After much negotiation the com- 
plainers agreed to withdraw their opposition to the order which 
was accordingly obtained, but upon certain terms, and a clause 
was inserted on the assumption of the anency of the 
foot pavement of the width then existing. On May 11 the burgh 
surveyor wrote to the respondents’ general manager with a plan showing 
a proposed additional junction between the tramway as authorised in 
Bridge-street and the existing tramways in Union-street. The nearest 
rail to the foot pavement at complainers’ property was shown as only 
Qin. off, and showing a pro rounding off and narrowing of the 
foot pavement at the junction to the extent of 6ft. The complainers 
wrote that they could not see their way to agree to this. On July 30 
notice of application to the Board of Trade for consent to this junction 
appeared in the newspapers, and the complainers lodged representations 
strongly objecting to the proposals, but while this was before the Board 
of e the respondenta’ workmen, during the night of Aug. 19, 
curtailed the foot pavements, and narrowed them to the extent of 
about 7ft. 6in. width at the corner. The Board of Trade declined the 
company’s application for a prohibition of the junction. The Oorpora- 
tion denied infringement of the company's rights, апа contended that 
they had acted within their powers and with the consent of the Board 
of Trade. They do not project any further alterations to the pave- 
ment. Lord Pearson refused an interim injunction, and the case will 
in due course go to the Oourt of Session. 


LIGHTING AND GENERAL. 


Plean (Stirling)—The church of Plean has just been lighted by 
electricity. 

Bethnal Green.—The Borough Oouncil's electric lighting scheme 
is estimated to cost £80,000. 

ton.—Maips are to be extended, at a cost of £220, to meet 
recent applications for current, 

Retford.—The Traders’ Association has decided to memorialise the 
Corporation against the proposed electric lighting scheme. 

Burgess Hill —It is expected that a move will be made shortly 
with regard to the Oouncil’s electric lighting provisional order. 

Boston.—An enquiry has been held into the application of the 
Town Oonncil for sanction to borrow £20,000 for electric lighting 
purposes. 

Sales of Plant.— Particulars of sales of various plant by the county 
borough of West Ham, the Western Electric Company, and others will 
be found in another column. 

Newport (Mon.).—The electrical power service was suspended for an 
hour at mid-day on Tuesday owing to an obstruction in the water-meter 
at the Corporation-road works. 

Goole.—The Board of Trade bave decided to defer the consideration 
of the question of revoking the Urban District Oouncil’s electric light- 
ing order for one year from Deo. 31 next. 

Maidenhead.—4An enquiry hes been held into the Town Council's 
application for а loan of £7,000 for оо of electric lighting, 
including extensions to Bray, Maidenhead Oourt, and Taplow. 

Carnarvon,—The laying of the cables has now been practicall 
completed, and the construction of the building at Balaclava is well 
in progress. It is hoped that the whole work will be completed by 
Ohristmas, 

На 
pany have notified that they do not intend applyin 
order this year, but the Urban Distriot Ovuncil wi 
themselves, 

Stock Exchange. — The Stock Exchange Committee have 
ordered the Oaloutta Tramways Company's further issue of 2,732 
ordinary shares of £5 each, fully paid, Nos. 102,269 to 105,000, to be 
quoted in the official list. 

Ormskirk.—The District Oouncil have been informed by the Local 
Government Board that, notwithstanding the ubjections of the Council, 
the Board would issue an order authorising the Guardians to proceed 
with the electric lighting works at the workhouse. 

Change of Address.—The registered office of the Newcastle-upon- 
Tyne Electric Supply Company, Limited. at Newcastle, has been 
removed from 50, New Bridge-street to Royal Exchange-buildings 
(situate at the corner of Grey-street and Hood ; street). 

Torquay.—To give employment to men in need of work, the Local 
Government Board have been a*ked to provisionally sanction the 
expenditure forthwith of £10,000 on account of the loan of £42,000 
for the excavations, etc., of the new electric lighting works. 

Huddersfield.—At the last meeting of the Chamber of Commerce a 
discussion arose on alleged defects of the local telephone service, and it 


Heath.—The Haywards Heath Electric Supply Com- 
for a provisional 
apply for an order 
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was decided to approach the National Telephone Company and also to 
аа» with Sir James Woodhouse and Sir Albert Rollit in the 
matter. 

Dover.—The Electricity Committee have decided to adopt prepay 
ment meters, and in inviting applications state that for every 6d. 
placed in the slot sufficient energy will be obtained to light an 8 с.р. 
lamp for about 32 hours, or а 16-c.p. lamp for 16 hours. There is no 
charge for meter rent. 

Southall-Norwood.— The Urban District Council are applying for 
an electric lighting provisional order becauee a private company is 
applying for powers, At the last meeting it was distinctly stated that 
the action of the Oouncil was only in defence of the ratepayers, and 

not against the gas company. 

Eleotrical Goods for Australia.—We are informed that Mr. 
О. L. Remington, general manager of Messrs, Wm. McLean and Co., 
of Melbourne, will be at the Hotel Cecil after Dec. 3 for the purpose of 
arranging for the representation in Australia of new lines of electrical 
goods and appliances. Mr. Remington also offers to reply to any 
manufacturer desiring information on the Australian electrical situation. 

Gravesend.—The following committees have been appointed : 
Electric—The Mayor; Aldermen Russell and Wood; Councillors 
Sandford, Berkowitz, Rhodes, Davies, Enfield (chairman), Naylor, 
Archer, Prevost, Oosh, Byrne, Tolhurst, Schultz and Goldsmith. 
Paving, Lighting and Works, and Tramways—The Mayor; Aldermen 
Russell, Fletcher, and Cooper; Councillors Sandford (chairman), 
Berkowitz Davis, Enfield, Walter, Archer, Prevost, Cosh, Byrne, 
Tolhurst, Schult, and Goldsmith. i 

Portemouth.—The Portsmouth municipal telephone exchange has 
obtained the County Oouncil's consent to the erection of a line of 
telephone poles on the main road between Havant end Rowlands 
Castle. e uoderstand that the Corporation are experimenting with 
four aro lamps of a new type. The lamps will be of between 800 с.р. 
and 1,000 c.p., and will cost £10 per annum apiece, as compared with 
the present cost of £18 per annum per Jamp. The Roads and Works 
Committee propose to erect one of these lamps each in Portsmouth, 
Southsea, Landport, and Copnor. 

Middlesbrough —Mesers. Pease's Tubular Construction Syndicate, 
of Darlington, have been awarded the contract for the construction of 
% large electrical power station at Messrs. Bell Bros’ steelworks at 
Middlesbrough, which will be entirely composed of patent steel frame 
plates and galvanised sheets on a foundation of concrete. The power 
plant, which will be one of the largest in any of the industrial establish- 
ments in the United Kingdom, will cons'st of three high-speed direct- 
coupled engines and generators, and a combined horizontal engine and 
dynamo, giving 1,250 i.h.p. The plant will also supply power to 
the works of Messrs. Dorman, Long, aod Co., Limited. 

Wolverhampton.— We understand that the new plant which has 
lately been laid down at the electrical generating station of the Cor- 
poration, is working very satisfactorily. This new machinery takes up 
about half the space of that which it has supplanted, but supplies 
much more power. The machinery which was laid down about the 
year 1896 consisted of horizontal гор . dri ven sets, which generated at 
u pressure of 2,000 volts. About 1899 the system oí supply was 
changed, the low-tension, three-wire system at 500 volts being sub- 
stituted. Theengiae.room, which formerly (contained 1,000 h. p., now 
contains 4, 500 h. p., and there is still room left for another 4,000 or 
5,000, which may eventually save a large capital expenditure in 
building. 

Mercury Vapour Lamps.— A company bas now been formed to 
work the Uuited Kingdom patents of the Bastian and Salisbury 
merouiy vapour lamp, and Mesers. Ramney and Rumney, 39, Victoris- 
street, Westminster, have been appointed sole ageats. We are infurmed 
that the delay which has occurred in putting the lamp on the market 
is owing to the many improvements that have been made since it was 
first shown, and that the lamp now designed is a self-contained one, 
consuming from ‘25 to ‘3 of an ampere at 200 to 250 volta. The 
candle-power is, owing to the colour, very difficult to determine 
accurately. It is estimated at not less than from 120 to 160. The 
lamp at present designed is only suitable for direct current but the 
inventors fully expect within a short time to have an alternatiog- 
current lamp ready, 

The Recent Gale.—Although considerable damage was done to 
telephone and telegraph wires in some parts of the country, notably at 
Newcastle, it is satisfactory to know that in a very little time the 
Post Office authorities will be able to look with complacency on the 
fiercest storms that may rage. The underground system to Birming- 
ham, which was opened more than two years ago, has worked very 
smoothly and well. The cables have also been completed as far as 
Warrington, and the system has been in working order for some time. 
Subsidiary cables are also working east and west of that town. From 
Warrington to Oarlisle, a distance of 120 miles, the cables will soon be 
completed. The system from Warrington to Carliele, it is hoped, will 
be ready for opening early in the spring, and then an extension of the 
system will be pushed on to Edinburgh and Glasgow, and subsequently, 
in all probability, farther north. 

London Gazette.—The ишер between Walter John Perry 
and Henry Arthur Aylett, carrying on business as electrical mechanical 
engineers at 257, Fulham-road and 44, Pelham-strect, Chelsea, has 
been dissolved by mutual consent. The last day for reseiving proofs 
in the estate of Oharles Manners Downie, electrical engineer, 4, 
Bloomsbury-street, London, is Dec. 12. George Stapylton Barnes, 
late senior official receiver and liquidator, has been released from 
Nov. 21 in the matter of the Electric Railways Company, Limited. 
A receiving order has been made out on creditors’ petition in the estate 
of William Watson and George Hautipgdon, electricians, 85, Battersea- 
rise, Bond-street, London. The first meeting will be held on Dec. 9, 
at 2.50 p.m., at Bankruptcy-buildings, Carey street, London. A 
receiving order has been made ont on debtor's petition in the estate of 


Harry Oooke, electrical engineer, 102, Buccleuch-road, Normacot, 
Longton. | 

Leigh.—An enquiry has been held into the application of the Оог- 
poration for sanction to borrow £16,115 for the purpose of extending 
the electricity works. The first installation at the electricity works 
was completed in February, 1899, and the loss on the working up to 
Nov. 9 of that year was £338 ; between Nov. 9, 1899, and March д1, 
1900, the deficit was £247 ; and for the year ending March 31, 1901, 
the loss amounted to £101. Since then there have been profits made 
every year, that to March, 1902, being £80; to March, 1903, £265; 
and to March, 1904, £336. The total profits since the opening of the 
works, therefore, have been £681 and the total losses £687, so that 
the net loss has been only £6. This, said the town clerk yesterday, 
was @ very good record considering the character of the works. There 
are at present 164 light and 87 power consumers, and the works are 
short of plant. The number of units sold has increased from 76,998 
in 1899 to 460,305 this year. 

Erith.—Meesrs. Hawtayne and eden, the consulting engineers, 
have reported the inspection by them of the work being carried out 
by Messre. Yates and Thom, Sir Hiram Maxim Electrical and Engi- 
neering Company, and the British Westinghouse Electric and Manu- 
facturing Oompany, Limited, and found the same proceeding in 4 
satisfactory manner, The Electricity Oommittee have further con- 
sidered the application of Oallender's Cable and Construction Оош- 
pany. Limited for an additional supp'y of electric energy to their 
worke, and have offered to enter into au ement with the company, 
for the period of three years from date of acceptance of the offer, in 
lieu of the existing agreement, upon the following terms—viz.: to 
supply the whole of their demand upon a rebate system at the rate of 
63. per unit for the first hout’s use per day of the maximum demand, 
and 14d. per unit for all additional units, subject to the following 
discounta —25,000 and under 50,000 units per quarter, 9 per cent. ; 
100,000 units and over per quarter, 18 per cent., provided that the 
discounts shall only be allowed upon payment of the account within 
one month from the date of rendering the same. The committe 
recommend that the above tariff be adopted for all consumers o 
100,000 units and over per annum. 

Private Institutions. —Extensive additions aud alterations have 
lately been made in the electric lighting arrangements at Culford Hall, 
the :esidence of the Right Hon. Earl Oadogan, K. G. Under the 
direction of Mr. R S. Williams, M. E. I., the mansion has been exten- 
sively rewired, and at the generating station great improvements have 
been made. The engines have been eeparated from the boilers and 
placed ia an adj ining room. А larger and more powerful boiler has 
been added to the plant, and a compound cylinder engine has been 
fitted up in the engine-room. Mr. L. A. Waterfield has also a recent 
iostallation at Duustable. The engine, dynamo, switchboard, and 
accumulators have been installed in buildiogs some little distance from 
his house, current being taken thereto by lead-covered underground 
cables. The plant consists of а 7-h.p. Orossley gas-engine, driving by 
meane of a long belt a Holmes С.е dynamo capable of running 
140 8.c.p. lampe, ог, iu copjanction with the cells, 240 such lamps. 
There is a switchboard of three panels in black and white marble, with 
Nalder volt and ampere meters, an automatic charging switch, etr. 
The accumulators are located on the floor above, and are of EK. P. . 
Company's make, K type, and large enough to run all the lamps in 
the house for four or five hours. The contractors were Messrs, Озы гош 
Bros. and Co., of Danstable and Northampton. 


Bermondsey.—At the last meeting of the Borough Council Councillor 
V«zey, chairman of the Electric Lighting Committee, in presenting the 
terms upon which it was proposed to supply electrical power and light 
to the Surrey Commercial Dock Company, said the tariffe were based 
upon the consumer's maximum demand and the number of houra ner 
day the electricity is being used. If the electricity was used continuslly 
during the day the charge per unit is considerably reduced as compared 
with the charge made for à small day supply, as the standiog charges 
of the Council's plant were the same practically whether the plant is 
working or at а standstill. The Dock Uompany were prepared to enter 
into an agreement for five years, with option of renewal for a second 
five years, at the following charges: For power, 2d. per unit up to 
10,000 units per aunum ; 131. for esch uuit beyond 10,000 and up to 
20,000 per annum; 14d. for each unit in excess of 20,000 per annum. 
If the consumption exceeds 50,000 per annum, the first 50,000 will 
be charged at 14d. per unit; from 50,000 to 100,000, 14d. per unit; 
and all current in excess of 100,000 units at Id. per unit. For 
lighting, 34d per unit; any excess to be added to power consumption 
and charged accordingly. He moved that an agreement be entered 
into with the company upon these terms. The terms of the supply 
were fixed by the Council on Oot. 6, 1905, and those terme were 
adopted by the committee as the basis of a sliding scale upon which 
this agreement was based. After discussion the matter was again 
adjourned. 


Elootric Lighting Audit Regulations. —The following letter has 
been addressed by the London County Council to the Camberwell 
Borough Council: ‘‘The Highways Oommittee of the Council have 
given very careful consideration to the question raised in your letter 
of June 18, 1905, on the subject of competing electric lighting services 
in the borough of Oamberwell, and to the points which arise in con- 
nection therewitb. The committee have had the matter before them 
from time to time in connection with the general question of the 
electric lighting supply in London, and they have not, therefore, been 
in а position to reply before, at length, to the letter of the Borough 
Council. In connection, however, with the question of the audit of 
accounts the committee have instructed me to submit certain observa- 
tions. With reference to the refusalof the Board of Trade auditor 
to hear the Camberwell Metropolitan Borough Council on the audit of 
accounts of the County of London Electric Sapply Company, I am to 
suggest, for the consideration of the Camberwell Metropolitan Borough 
Council, that Section 8 of the company's order might be construed s 
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enabling the Board of Trade to direct the auditor to take into account 
the circumstances of the company and to allocate the capital expended 
between areas of the various local authorities in which the company is 
operating, and to prescribe that any party interested should be allowed 
to, appear and be heard before the auditor. In this connection the 
committee would suggest that the Borough Council might consider the 
question of applying to the Board of Trade to make regulations to 
meet this point. Ihe committee feel that the Oouncil could not, 
with advantage, make representation to the Board of Trade on the 
e i the refusal of the Board to grant a competing order in 
amberwell.” 


Southend. — Ап enquiry hae been held into the application of the 
Town Oouncil for sanction to borrow £56,000 for electric lighting 
purposes. The town clerk (Mr. W. H. Snow) and the electrica 
engineer (Mr, W. E. J. Heenan) gave evidence. The Town Olerk 
said the loan was required for extensions of the boiler-house and 
engine-honee at the electricity generating station and for increasing 
the plant by the provision of four boilers, three dynamoe, and an 
economiser, in accordance with the electrical engineer’s particulars. 
The Oouncil also wished to borrow money for the extension of the 
electric lighting mains through 53 additional streets as occasion might 
require. The engineer had told them that for present requirements 
they ought to have one additional dynamo and two boilere. The whole 
of the money would have to be expended within three years. The 
demand for electric lighting was increasing rapidly, and the application 
was made so that they might not keep consumers waiting. At the 
time of the application for the last loan for electric lighting in 
September last year the number of lamps connected with the mains 
were 27,800, and in October of the present year 42,284, giving an 
increase in a year of 14,484 8. e. p. lampe. The total capacity of the 
preson: generating ы! was 1,125 kw., but on Sept. 24 the lighting 
oad had reached kw. and the traction load 330 kw., making a 
total of 864 kw. This left only & margin of 261 kw., reckoning upon 
the present demand, and the demand was increasing steadily. If one 
of the 350-kw. dynamos became disabled, they would have to shut 
down the works because they had not enough stand-by. For the 
financial year ending March 31 last the net profit was £358, 14s. 2d., 
but it was only since October, 1902, that they had been able to give a 
continuous supply. The Electrical Engineer stated that one of the 
items was an amount of £2,400, which would provide for 500 lampe 
at £8 each to be used for purposes of street-lighting. 


Edmonton.—The District Oouncil held a special meeting on 
Thursday night, Nov. 24, to consider the offers of the North Metro- 

Шап Electric Power Supply Company, the Industrial Engineering 

mpany, Foot and Milne, Limited, and the National Construction 
Company, Limited. Mr. Hawes (of the firm of Hammond and Son, 
consulting „ was present, and made an exhaustive report on 
the offers. He explained that that from the North Metropolitan Com- 
pany was practically an offer to take over the Couueil's powers and 
work the undertaking on their own lines, the Council not to have the 
privilege of purchasing it until after the expiration of 26 years. The 
current would be supplied from one of the company’a large power 
stations to а transforming station in the district, and would be dis- 
tributed on the three-phase system. That might be a disadvantage to 
the Oouncil when they acquired the undertaking, because the district 
was eminently suitable for a direct.current supply. The company 
limited the mains at the start to the compulsory area, whereas he did 
not think the Council would do во if they established the works. The 
rates of ore quoted by the company were quite reasonable both for 
lighting an wer, and aleo for public lighting, provided that the 
latter included the carboning, trimming, and maintenance of public 
lampe. The company gave the Oouncil the option of considering 
the revision of the tariff every seven years, They were willing 
to divide the net prohts after taking 5 per cent. upon the whole 
of the capital involved, which he supposed would mean after also 
paying directors’ fees. The other three offers were of a different 
character, being for the execution and maintenance of works. Foot 
and Milne, Limited, offered to maintain the undertaking for 25 years, 
and to give the Council certain conditions of purchase up to 15 years. 
After six months’ notice they were prepared to transfer the under- 
taking to the Council upon the Council paying any loss they might 
sustain plus 4 per cent. interest, but less 4 per cent. on any surplus 
profits which they might make beyond the amount of the interest and 
sinking fund, which they would have to pay to the Council. They 
did not state the prices for current, which was a bad fault. The 
Industrial Engineering Company's offer was conditional upon the 
Council laying down gas-driven dyn&mos, and upon all the plant being 
manufactured by themselves. They further agreed to work the under- 
taking for only five years, and under their terms, if the Council decided 
to take it over within that period, they would practically have to 
guarantee them a gross profit of nearly 10 per cent., which would be 
an extraordinary yield. The offer from the National Electric Con- 
struction Company deserved the Council's consideration. They were 
prepared to tender for the complete works to the Council’s own specifi- 
cation, and they required a bonus of 5 per cent. on the net price of the 
tender. They agreed to maintain for 25 years, and they gave the 
Council the option of уе at seven, ten, or fifteen years—at seven 
years on the basis of the payment of a bonus of 12 per cent., at 
10 years of 74 per cent., and at 15 years of the exact amount of the 
capital expended. They agreed to divide all the profits beyond 3 per 
cent. if the option to take over at seven or ten years was not exercised. 
Their prices were distinctly favourable—flat rate, 5d. per unit ; maxi- 
mum demand rate, 7d. per unit for the first hour and 2d. afterwards. 
For power they quoted a sliding scale. Mr. Hawes also dealt with 
an ойег received from the Metropolitan Company to supply in bulk. 
Their pripes worked out at about 2:57d. per unit for maximum demand 
supply for 200 hours, and 2d. per unit for regular supply every day of the 
year for 800 hours, His firm did not see how the Council could afford 
to pay for a bulk supply, high-pressure tariff, at a price exceeding 
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l'l4d. per unit. Failing an offer approaching that figure the Council 
should devote their attention to the tender of the North Metropolitan 
Company to take over the Council's powers, or to that of the National 
Electric Construction Company. A long discussion ensued upon a 
motion that the former of these two offers should be accepted. An 
amendment was brought forward that a contract shonld be entered 
into with the latter company. Several members reflected upon the 
methods of the North Metropolitan Company. The meeting was in 
the end adjourned under the standing orders without the amendment 
having been voted upon. 

Stoke Newington.—At a special meeting of the Oouncil on 
Tuesday the following report and recommendations of the Electric 
Lighting Committee were adopted: The publication in the month of 
June last of the committee's report of the 16th of that month, led to, 
the reopening of negotiations which have resulted in the modification 
of the scheme which the committee previously submitted to the 
Council, and the committee now submits that scheme so modified 
for the approval of, аһа adoption by, the Council. The main out. 
lines of the scheme remain as at the date of the committees report of 
June 16, 1904, but certain modifications are suggested as hereinafter 
detailed. The chief modification which the committee has sought and 
obtained is the introduction of a ssteguard against any possible loss by 
the Council during the early years of the working of the undertaking, 
a loss which the committee in its last report estimated as possibly 
involving a charge on the rates of about ld. in the £. It has now 
been arranged that during the first three years of the Oouncil’s under- 
taking, and for such additional number of years as the Council shall 
think fit, the company supplying the energy shall be paid for such 
energy the amount of the net revenue which the Council may 
derive from the undertaking, and that any loes which may occur 
shall be borne by the company. Whenever the Oouncil thinks 
fit this arrangement may be determined, by not less than six months’ 

revious notice, on March 31, 1909, or any subsequent March 31. 

pon such determination the scheme outlined in the cummittee’s report 
of June 16, 1904, will come into operation with the following moditica- 
tions: (1) It is left open to the Oouncil to make au arrangement with 
the Islington Council for the supply of energy at or near the junotion 
of Blackstock and Seven Sisters roads to enable this Council to comply 
with an application recently received for the supply of such energy ; 
and provisions are made for the continuance of any such arrangement 
with the Islington Council, similar to the provisions previously made 
respecting the Council's agreement with the Hackney Oouncil (9) 
The minimum period of 12 years mentioned in the former report as the 
period before the expirstion of which the agreement there detailed 
could not be determined will now run from the determination of the 
system already explained as intended to apply to the early years of 
the undertaking. It is a pert of the scheme that the Couucil's scale 
of charges shall be revised, so that instead of a uniform or flat rate of 
5d. per unit for light, consumers shall pay on the maximum demand 
system at the rate of 7d. per unit for the first hour's daily use of the 
maximum demand in each quarter and 2d. per unit for all subsequent 
consumption; and that in place of the present 3d. per unit for 
power there shall be charged 5d. per unit for the first hour's daily 
use of the maximum demand and 14. per unit for all subsequent 
consumption when the demand does not exceed 20 h.p., with the 
substitution of 4d. for.5d. when the demand does exceed 20 h.p. 
Present consumers, however, are to have the option of continuing at 
present rates. The charge for public lighting is to be 1:454. per unit 
for lamps alight during all-night hours, and 1:85d. per unit for those 
alight during half-night hours. So far as regards the nine arc Jamps 
in High.street and Stoke Newington-road, the total charge is not to 
exceed the £20 per lamp now payable to the Hackney Council. The 
scheme outlined in the committee’s report of June 16, 1904, is to be 
proceeded with. The works sre to be carried out to the reasonable 
satisfaction of the company, and tbe agreement provides for such 
extension as the Council and the company may agree, or as the 
Oouncil may be lawfnlly called upon to undertake. Provision is made 
for the reference to arbitration of dissgreements on these points. The 
company is to bear as part of the expenses of the undertaking the 
interest and sinking fund or repayment of loan upon the capital outlay 
involved by the scheme, including the £5,000 already raised, and if 
the London Oounty Council should require a maintenance or reserve 
fund for repairs or renewals, that also is to be similarly borne; but if 
any part of the last-mentioned fund remain at the termination of the 
period during which the company is to take the profits and bear the 
losses, the amount so remaining is to be repaid to the compeny. 
When the yearly receipts for energy supplied for lighting exceed 4d. 
per unit for the total number of units supplied during the year, the 
excess is to belong to the Oouncil, and similarly any surplue over 
54. per unit for the total number of units supplied during the year for 
power is to go to the Oouncil. The agreement submitted by the com- 
mittee with its report on June 16 last has been revised in accordance 
with the foregoing provisions, and the revised agreement is now sub- 
mitted herewith. Since June 16 the company has commenced its 
supply of electrical energy for the purposes of the running of the trams 
connecting Finsbury Park with Tottenham and Wood Green, and the 
tramcars have been running for some time past. In lieu of the recom- 
FERME uen in its report of June 16, 1904, the committee recommends : 
(1)theadoptionand sealing of the agreement with the North 1 
Electric Power Supply Oompany submitted herewith ; (2) the adoption 
and carrying into effect of the scheme outlined in this report, inolud - 
ing the acquisition of the necessary sites, the erection and equipment 
of the necessary station, and the laying of cables in Ohurch-street, 
Lordship.road, Lordship.park, Manor-road, Woodberry Down, and 
Seven Sisters-road ; (3) the reference to the General Purposes Com- 
mittee of the acquisition of the sites for the meter and transforming 
stations ; (4) the immediate appointment of the Standing Electric 
Lighting Committee, and the reference to it of all the foregoing works 
other than the acquisition of the eaid sites. At the next meeting of 
the Council it vill be proposed that the agreement be sealed. 
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PROVISIONAL PATENTS, 1904. 


Nov. 21. 

95243. Improvements in or relating to tho “party line ” 
system of telephonos. Harry Benwell Stocke, 5, Joh 
Dalton-street, Manchester. : 

25248. Improvements in or in connection with electric ignition 
apparatus for internal-combustion engines. William 
oe Priestley and Benjamin Holroyd, 30, Park-row, 

8. 

25249. Improvements in eleotrio switches for the ignition 
circuits of multiple-oylinder explosion motors. Ernest 
Talbot and David Méndey, Bank-buildings, George-street, 
Sheffield. 

25265, Improvements in or relating to the manufacture of 
ste or accumulator electrodes. Alfred 


rage battery 
Julius Boult, 111, Hatton-ge den, London. (Accumulatoren 
und Eleotricitáte- werke Actien-Gesellechafc vormals W. A. 
Boese und Co., Germany.) 

25276, Improvements in vapour electric lamps, reotifiers, and 
the like. The British Thomson Houston Company, 
Limited, 85. Osnnon-street, London. (The General Electric 
Company, United States.) 

95989. Improved eleotrode for apparatus producing radiant 
electrical energy. Siemens nnd Haleke Aktien-Gesell- 
schaft, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Date applied for under Patents 
Ast, 1901, Nov. 24 1903, being date of application in 
Germany.) (Oorpplete specification. ) 

Nov. 22. 

95399. Improvements in electrical measuring instruments. 
William Olark Fisher, 24, Albany-road, West Ealing, W. 

25381. Improvements in treating the contonts of electrolytic 
cells. James Hargreaves, May Villa, Farnsworth-in- 
Widnes, Lancs. 

95370. Improvements in telephony. John Hodgson Lee and 
Arthur Emilio Roles Bottone, 3, Arlington- street, London. 

25376. Improvements in or relating to electric batteries. 
Heinrich Osanyi, Eugón Klupathy, and Gabriel von 
Bárczay, 111, Hatton-garden, London. 

25378. Improvements relating to olectric air-gap condensers 
for use with high-frequency ourrents. Henry Harris 
Lake, 7, Southampton-buildings, Ohsnoery-lane. London. 
(The Electro-Radiation Company, United States. ) 

Improvements relating to rotary spark-gap apparatus 
for use with high-frequoncy currents. Henry Haris 
Lake, 7, Southampton-buildings, Chancery-lane, London. 
(The Eleotro- Radiation Oompany, United States.) 

Improvements in single-phase commutation motors. 
Thorsten von Zweigbergk, 18, Southampton-buildiogs, 
Ohancery-lane, London. 

Improved method of amplifying variations of energy 
in electric circuits. Peter Cooper Hewitt, Westinghouse 
Patent Bureau, Westinghouse - building,  Norfolk-street, 
Strand, London. 

Nov. 23. 


Improvement in el etic circuit breakers. 
Veritys, Limited, and Arthur Edgar Gott, 11, Burlington- 
chambers, New-street, Birmingham 
Improvements in and connected with brush-holders for 
dynamo-electric machines and electric motors. Ernest 
Sherwood Woollard Moore and Sidney Bourne, Prince's- 
chambers, Wolverhampton. 
95499. Trolley for electrio cars. Lewis Mitchell McBride, 81, 
High Holborn, London. 

95498. Improvements in the construction and attachment of 
gear wheels for eleotric and similar high-speed cars. 
Alfred Wiseman, Prudential-buildings, Oorporation-street, 
Birmingham. 

25504, Oscillating magneto sparking plug. Richard Howard 
Derry, 3, Shenley-road, Oamberwell, London. 

25519. Improvements in electric incandescent eandie lamps. 

Frederick Oharles Dafforn, 34, Sherborne-gardens, West 

Ealing, London. (Complete specification. ) 
25524. Improvements in electric lighting of railway carriages 
and the like. Oliver Imray, Birkbeck Bank-chambers, 


Southampton-buildings, Ohancery-lane, London. (John 
Denham, Cape Town.) 
Nov. 24. 


25592. Improvements in electric switohes, Charles Ernest 
Hunter, Birkbeck Bank-chambers, Southampton · buildings, 
Chancery-lane, London. (Oomplete specification.) 

25610, Improvements in or relating to wireless telegraphy. 
Franklin Wise Howorth, 46, Lincoln's inn-fielde, London. 
(George Owen Squier, United States.) 


25618. Improvements in trolley wheels for use on electric 


railways. Herbert John Haddan, 18, Buckingham- street, 
Strand, London. (Solomon W. Bates, United States.) 
95620. Improvements in apparatus 


premises during certain periods. Alfred Mills Taylor, 
77, Chancery-lane, London. 


25685. Means for facilitating the control of accumulator cells. 


Henry Leitner, 4, South-street, Finebury, London. 


for oontrolling or/and 
supplying current for power and light on consumers’ 


25630. Improvements in and relating to systems of control 
for electrically-operated doors. The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(The General Electric Company, United States.) 

25631. Improvements in electric circuit breakers. The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (The General Electric Oompany, United States.) 

95632. Improvements in and relating to electric meters. The 
British Thomson-Houston Oompany, Limited, 83, Cannon- . 
street, London. (The General Electric Oompany, United 
States.) 

95633. Improvements in reverse-current relays. - The British 
Thomson-Houston Company, Limited, 88, Oannon-street, 
London. (The General Electrio Company, United States.) 

25636. Improvements in seals for vacuum tubes. The British 
Thomson-Houston Company, Limited, 85, Oannon-street, 
London. (The General Electric Company, United Statee.) 

95635. Improvements in attachments for trolley poles. The 
British Thomeon- Houston Company, Limited, 83, Oaunon- 
street, London. (The General Electric Company, United 
States. ) 

25636. Improvements in and relating to electric power trans- 
mitting mechanism. The British Thomson - Houston 
Company, Limited, Hans Sigismund Meyer, and Bernard 
Hopps, 83, Cannon-street, London. 

95637, 25638, 35639, 25640, 25641, 25643, 25648, 25644, 25645, 
25646, and 25647. Improvements in or connected with 
space telegraphy. John Stone Stone, Norfolk House, 
Norfolk-street. Strand, London, (Dates applied for under 
.Patents Act, 1901, Nov. 24 and 25, 1908, being dates of 
application in United States.) (Complete specification. ) 

Nov. 26. 

25648. Improved electric glow lamp with combined reflector 
or shade, Walter Bidford Spurrier, Laurel Vills, Gibbe- 
road, Newport, Mon. 

25682. Improvements in arc lighting lamps. Lorens Sigfrid 
Andereson, 65, Ohancery-lane, London. (Date applied for 
under Patents Act, 1901, Nov. 30, 1903, being date of 
application in Sweden.) (Complete specification.) 

25693. Improvements relating to insulated chairs for carrying 
electric current eonducting rails. Walter Way, 27, 
Dalling-road, Hammersmith, London. 

25708. Improvements in electric projecting lamps chiefiy for 
enlarging and projecting lanterns. Leo Kamm, 27, 
Powell-street, Goswell-road, London. 

25729. Improvements in and relating to dynamo-electric 
machines. The British Thomson Houston Company 
Limited, 83, Cannon - street, London. (The General 
Electric Company, United States. ) 

25730. Improvements in dynamo- electrico machines. The 
British Thomson-Houston Oompany, Limited, 83, Oannon- 
street, London. (The General Electric Company, United 


States.) Soni 
0 е ә 


25764. Improvenients in electric motor controllers. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
en. ner (The General Electric Oompany, United 

tates. 

25781. Improvements in or connected with electric ignition 
apparatus particularly applicable for explosien 
engines. Lewis Charles Ingram, Samuel Raphsel Cohen, 
and Barnett Raphael Cohen, 35, Chancery-lane, London. 

25784. Improvements in moans for regulating electric circuits. 
Henry Leitner and Richard Norman Lucas, 4, South-street, 
Finsbury, London. 

25786. Improved construction of appliances for 

electric light disp. . Alexander Elis 

Antonio Gallanti, 173, Fleet-street, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Dec, 8, 1904. 


producing 
Dakhyl and 


1904. 
1027. Electric light switehés, electric bell pushes, and the 
like. Beldam. 


1086. Accumulaters or secondary batteries, Pescatore. 

1044. Electrical contact maker for gas, oil, and all internal- 
combustion engines. Alltree. 

496. Apparatus for producing oscillatory electric currents, 
Hewitt. (Date applied for under International Convention, 
Feb. 9, 1903.) : І 

4953. Apparatus for automatically interrupting an electric 
current. Aktiebolaget Svenska Elektriska Urfab-iken. (Date 
applied for under International Convention, March 5, 1903.) 

6972. Electrodes for aro lights. Gerard and Fiedler. 

14136 Brush-holders for dynamo and other rotary electrical 
machines, Foot. (Date applied for under Internationsl 
Convention, June 24, 1903.) 

17741. Alternating-current power- transmitting apparatus 
Fairweather. (Arnold Magnetic Olutch Company.) 

19195. Brush-holders for dynamo and other rotary electrical 
machines, Lamme. (Date applied for under International 
Convention, Sept. 16, 1903.) 

20806, Manufacture of water jackets, casings, and the like by 
electrolytic means. Bosquet. 
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41403. Method for increasing the activity in electrode masses 


2676. 
3338. 


8857. 
6429. 


11168. 


15258. 


17678, 


18561. 
20000. 


23931. 


. Electric 


of badly-conductive metallic oxides or hydrates in 
accumulators with invariable olectrolyte. Jungner. 
1905 applied for under International Convention, Oct. 31, 


Dynamio-electric clutch or electromagnetic gearing. 
Von Lieben and Reisz. 


. Manufacture of galvanic ocells. Ziegenberg. 


To be published Dec. 15. 
1903. 


Electric conductors or cables. Brown. 


. Suspenders for overhead electric oonductors. British 


Thomson - Houston Oompany, Limited. (The General 


Electric Company.) 


. Current collector for use in stud-contact systems of 


eleotiio traction. Griffiths and Bedell. 
Electric fuses or cut-outs. Hepke, Diener, and Ascher. 
Electric lighting batton for theatrical and other pur- 
poses and method of preventing confusion of colours 
by lamps therein. Sunderland. 
1904. 
Electrically-controlled lifts. Richmond and Carey. 


. Electric alarm bells. Plato. 
. Electrio stoves and heating and cooking apparatus. 


Bauer. 
like. British Thomson- 
(General Electric Company. ) 


switches and the 
Houston Oompany, Limited. 


. Electrical switches. Hope, Бордер, and Gardner. 
. Alternating-current electric motors. British Thomson- 


Houston Oompany, Limited. (General Electric Company.) 


. Alternating-current electric motors British Thomson- 


Houston Company, Limited. (General Electric Company.) 

Alternating-current motors. British Thomson-Houston 
Company, Limited. (General Electric Company.) 

Electric arc lamps. Gross. 

Electric switchboard. British Thomson. Houston Com- 
pany, Limited, Wedmore, and Whitcher. 

Electric couplings for аго lamps and tho like. 
Sohaefer. '(Bsstians and Wehrm inn.) 

Switches for electric lighting and heating. Lundberg 
and Lundberg. 

Rapid trembler for induction coil. Marks. (Guenet.) 

Elastic insulating clutches for electric dynames and 
motors. Lake. (Risso.) 


Safety devices for protecting dynamo-electric machinery 


aud the like against the exoessive voltage occurring 
when they are switched in or out. Electricitüts Actien- 
Gesellechaft vorm. W. Lahmeyer und Oo. (Date applied 
for under International Convention, June 27, 1903.) 
Electro - magnetic switch devices for telephone 
stations. Arnheim. (Rights under Patents, etc., Aot, 
1901, not granted.) 
Induction ooils for medical and other purposes. 


Dymond. (Watson and Wheeler.) 
Live-ratl protections for electric railways. Linkleter. 
Coils for electrical apparatus. Fortescue. (Date applied 


for under International Con vention, Sept 30, 1903.) 

Process and furnace for subjecting solid materials to 
the action of the electric aro, Birkeland and Eyde. 
19555 applied for under International Convention, Sept. 19, 

Telegraph systems, James. (Crehore ) 

Protectors or polishers for commutators, collector 

s, and the like in electric machines. Boult. 
(Elekti icitäts- Gesellschaft Zschockelt m. b. Н.) 

Regulation or control of dynamo-electric machines and 
electric motors. Schneider. 

Electrical switches. Lundberg and Lundberg. 

Auxiliary appliance for the prevention of the oceurrenoe 
of excess pressuros on switching on and off electrical 
installations of high voltages, applicable also for 
testing purposes. S‘emens Bros. and Co., Limited. 
(Siemens-Schuckertwerke G. m. b. H.) 

Fuse heads for electric blasting. Render. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. ү Last price 
Commereial and Industrial.— £ £ 
Alliance Hleccrical Co., 5 per cent. Cum. Pref., чо 125 000 1 . Hi 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1 l .. 15/32.9/16 
British Insulated and Helsby Cables, Ord., 1-100, 6005 — 546 
6 per cent, Cum. Pret., 1-100, OO... — 54-6 
——— 44 per cent. Mortgage Debentures .............. 00 . 101-104 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
toe ðV-⁰. cé canes settore KERES 100 . 100-102 
British Westinghouse Elec, and Manut., 6 per cent. Pref., 
215,001-375,000 h,, 8 — 223 € i 
pro Mis wre ol Debenture ‘ote’ 166/751. 2 oe i: 
Brush nginee Ordinary, Nos. — ü 
— Non. Cum., 6 cent. Pref. .................. „> @ wm 1-1 
— 5 44 per cent. 1st Debenture ЗіосК................ 100 .. 93. 
ii per cent. 2nd Debenture Stock .............. 10 . 69-75 


Name. 

£ 
Osllender's Cable, Debentures .......................... 0 
n— nien pet cent, Pref. 06099000 „% „%% %% „„ %% %% „%% сово о 2 6 0 „ ое 5 
Orompton and Со. ............................. РРР КА 5 
— D cent, Debentures......---..++cccsccccoes .. 100 
Edison а Swan United, "А" Shares, 1-99,261 2 0 „% 0% 0% „„ 3 
“д” Shares, 01-017, 120 ....... . 6 
s per cent. Dobentur es. . 100 
— per cent. Deb. Stock, R ee... . 100 
Neotrio Construction, Limited, Nos. 1 to 112,100 ....... . 2 
7 per cent. Cumulative Pref. ........... РРА . 8 
4 per cent. Perp. lst M Db 100 
Ferranti Limited, 6 per cent. 1st Mort. Deb. Stock, Red. 100 
General Hlectric Compan (1900), б cent. Oum. Pref... 10 
CX nal cent. 1st Mort. tock ............... . 100 
W. T. Henley's Telegraph Works, Ordinary .............. b 
рег беп коеш FFC «See io 
India Rub Gatta Percha, a and Telegraph ao evenness 10 
4 per cent. Debentures еее 100 
Parker, Thos., Limited, Ordinary ........................ 10 
Telegraph and tenance........... — _1@ 


Eleetrie Lighting and Supply.— 


8 and Pools; ОК а " 0 
— cent. Oum. Pref., 7,501 -15, 0000 
bier cent: Сиш. Second Pref. 15001 22,500 . .... 10 
44 per cent. Debenture Stock. Reel 100 
Bromley (Kent) Electric Light ууу Power os. как 5 
—— 44 рег cent. lst Debenture Stock, Red.. 100 
pton and K M c Seda e Ré Ran UE b 
— 7 cent, Preferenoe s 8 
Oalcutta Electric Ва Gorp., Ordinary, Nos. 1:62,000 — 6 
— Nos. 20,001-50,000 ............................ б 
Cambridge Electric Supply Company, Ltd., £10 Ord. . 8 


Central Electric o SORR, Ta; Ld., 4 per cent. Guar Deb. Stock 100 
Cross os, 1-70,000 ................ б 
——— 70,001-80,000.................................... г 
ы Тыа бшш Pd 140,00 5 
— — per ce cent, . (Prov. OCerta.) .. 100 
Ohelsea Electricity Bupply .............................. 6 
cent. Debentures .......... Sa SA CA SE AME жа 100 
Olty of London, Ordinar /t. eere 10 
— 6 per cent. Cumulative Prein . 10 
б per cent. Debenture k.. 10 
cent. 2nd Deb. Stk. Prov. Certs. (all pd.) 

County of don Electric Supply, Ordinary ........... * 

6 per cent. Oum. Pr.. . 
44 per cent. Беа Най Prov. Certa. All pd. Rd. 100 
—— 44 per cent. 2nd Debentures Prov. Certs......... 00 
Bdmundsons' Electricity tion, emen 1-60,000.. 6 
20 per cone. Саш. **.00090909000090900 б 
cent. First Mort. Deb е, 100 
Electric Li. Traotn. Co. of Aust., Ld. ,6 0. Om. Pl., 1-30, 000 8 
6 per oe nt. Debenture St өй,........ — 100 

per cen eseeee@ [EN EJ eee 
Havana Ер об Limited ted, 1.15.00 000 orn 2 2 өе e оо = 10 
Hove Electric Lighting, Li mited, ord.. 1-13,000 .. б 
Isle of Wight Elec. Lt. and Pwr., Ld., 44 p. с. Db. ‘Stk. Red. 100 


Kalgoorlie Electric Power and ' Lighting, Limited, 6 per 
cent. Cum. Pref., 1-150,000 . 
tabridge Elec. Lt. Lid. ‚Ом. 110% б 
иие and Notting 4 per 


Kidderminster and Dist. Elec. с Lighting and Traction, „ Pret. 10 
London Electric, Ordinary 8 
6 per cent. Pref 


6 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 
tan Ord 


———— per cent. M. е M 
Midland Electric Power са es , 44 p c. lst Mort. Deb.. 100 
Newcastle-u Юа Дин Electric Supply, ЖЛЕ А, А 
Notting Hill Electric bl nodos 
. vag deri Fust Mork. Debs Nos. 1-500 (Reg.).- 
Oxford N ; 1-96 a з, 14, cece ee 
‘percent. D Debenture Stock — .............- ... 100 
Royal Re NM E рого vue 
Shares 1 T 100 
Smithfield Markets . * ply, Ltd., Oecd., 1- 12,000.. 5 
4 per cent. Debenture Aok... 100 


3outh London, Ordinary 
South Metropolitan Rlectric Light and Power Co., Ord... 1 
7 per cent. Cum. Pref. .......................... 
—— – 44 per cent. lst Mort. Deb. 
5 шош J Sr 1901 Mall башы: а 
ames’s an А А 3 
—— 7 Lf spate Pret.” 


Urban 3 Sa Su 
Vor б per cent. 


estminster, 
— 6 per cent. Cum. "Pret., — — 
Eleetrle Tramways.— 


— 


sa ie: 5 per cent. Cum, Pref., 1-250, 007 ч 
98 6 per cent, Debenture Stock. 1888 100 
Auckland Elec. Trams., Ld.,5 p.c. Ist Mor. Deb. Stk., Red. 100 
Barcelona Tramways Limited, Ord., 1-20, 0 nl 10 
5 per cent. Cum. Pref Shares, 1- 10, 000 .......... 10 

— d per cent. Deb. Rod. / ˙-»- кыйкыр ons 100 
— 44 per cent. Red. Deb. Stock.................... 100 


Rath Elec. Tramways., Ld, Pref. Ord. Shs., 75,001-150,606.. 1 


— 5 per cent. Cum. Pref. argus 1-59, 394 .......... 1 
Belfast Street Tramways, Ord., 1-26,600 .................. 10 
Biackpool and Fleetwood Tramroad Оке aid da ate ажей QE lu 
Brisbane Tramway Invest., Lim. Оа, n 000 ........ б 

б per cent. Cum. Prat. „ б 

per cent. Deb. tk., Red., Prov po aU pe 100 

British Columbia Electrico Ване Oo., Ord. Def. ........ 100 
= ĩ ˙ͥͥͥ/ 9 Sha aT ER RESET uM 100 
—— Non.Oum. 5 per cent. Pref. .................. 10 


cent. Pref. 
— — 44 per cent. 120 Mt. Debs. , Nos. 1-6,250, of £40each 40 
——— 44 per cent. Vancouver Power Deb. ............ 1 
British Hlectric мено: ‹ ora. 1-300,000 & 60,001-90,000 10 
= 6 per cent. Om. Pf. 60, 
——— per cen ss usns 100 


44 per sai Perge Debe 


. 
€.842090900*580025000909 NO е. 


1211711: 


— 


Am 
pad. Last price. 


1 10 


1780 


10102 


89.101 
4 15/16-5 1/16 
24 ые 1/16 
123-154 


647 


828 
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Amount 


Name, рма, Last price. 
£ £ 
Buenos Ayres and Belgrano Tram. , Ord., 1-100,000 ... 6 ..5 13/16-3 15/16 
Imo TA” 6 per cent, Om. Pl., 1-40,000...........„—_ b wm OË 
"B' 6 рег cent. Om. Pf., 1-27,500............_ б. 5 
6 per cent. Deb. Stock, Red. LEE ne 8s e866 9.0 9-0 9 100 [D 1 108 
Prov. Oert., all paid „ % „%% оо овоо овое оо вево вео ое 00 - 102-105 
Buenos Ayres Electris Trams., Ld., 5 p.c. Deb. Stk., Red. 100 96- 
Calcutta Tramways, Limited, 1-102,268 .................. 5 7. 73.7 
44 per cent. lst Deb. Stock, Red. ................ 100 .. 106-1 
Oape Biectrio Tramways ‚Мов. 1-480000 ................ 1 o 14-18 
City of Birmingham Tramways, 6 per cent. Cum. Pref... 5 88.10 
4 per cent. let Mortgage Deb., 1-5, 000 (1917). . 100 imi 
Colombo Electric Tramways and Lighting, 6 percent. 1st 
Mortgage Debenture Stock, Reed. —..— 101-104 
Oork Blectric Tramways and Lighting Oo. Ordinary 10 94-10 
5 per cent. Cum. ef. оо ос 09-9 (9 оо OS ans 9-9 оо 90 no mo 0 a 1 2t! 
— 4 r cent. Debentures 66 „%%% ов асв „% „% оосо оо оо эт эт 00 e 101-108 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ... 10 13-14 
6 per cent. Pref., Nos. within 1-60,000 ..... 10 . 16-16 
Imperial ram в Ordina оо mo „ „ оо „% о.о % OMS GO оо as aD all - 18-19 
— 4} per cent. Deb Btock eeeoe oe ee „eee ое оо 100 108-11 
Isle of Thanet Blectric Tramway and Lighting, 5 per с. 
Qum. Pref., Nos. 50 001-60, EELE E- „„ 65 06 оо ог о.о з 5 
—— 4 per cent. Debenture Stock 66 6 „ 0% %%% оо 100 E 90. 
Ade ente rs 11801). e Traction, Pref. A: S MET. 
London Un e. э рег cent. Uum. 64. ее Е 
4 per cent. 1st Mt. Db. Stock, Red. ............ 100 1010 
adras Elec. Trame (1904), Ld., 5 per cent. Deb. Stk., Red. 100 .. 103-105 
etropolitan Elec. Trams., Ld., Defd., 1,000,001-1,514,016 1 .. ўз 
p per cent. Cum. Pref., 500,001-1,000,000 ... .... 1 .. 15/16-1 
—— 44 рег cent. Deb. Stock, Red. .... ............. .. 103-105 
Milwaukee Electric Rail and Light, 5 per cent. 50-yr. Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ ,000.. 108-113 
Montreal Street Rail, Sterling 5 per cent, (Mort.) Deb., 
1908, % /%⅙/fciin/ꝗmk . 100 .. 100-103 
Sterling 44 per cent. Deb., 1922, 601-2,000 ........ .. 103-105 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
84,001-74,000 «6 % % 9090900900000 оо ар оо оо 0.099.009 009099 a 4-14 


4 Oe 


Amount 


Name, paid. г а 
6 per cent. е € O82 „„ „% 09.090 0090002390 99 э «„ 10 = 03.166 
Perth Dec. Tramways (W. A.) ö рег cent. 1 Mrb. Deb. Sk. 100 „ 105-1 
Potteries Electric Traction, агу 20,001-40,000 == 10 æ 8-9 
per cent. Oum. Pret., 1-80,000 99 as cs з Qm» as шз 10 = 84-94 
44 per cent. Debenture Stock ............— — 100 . 2! 


South алго шесе Traction and Power Company 


£250,000 ary 
£101,158 6 per cent, Preference 


Eleetrie Rallways.— 


Central London, Ordinary 22222222100 


4 per cent. Pref. 9.9 mo 0.6 9-9 GD Gub GD GD GD OO no — mo UND 

—— 6 соо 000 KO Өш? OUO оо о.о оо 6.0 9 O mo 
—— 4 p.c. Deb. Stock (Prov. Sori 

Ошу and South London, Consolida 


— е 
Liverpool Overhead Pret. 
Ordinary 1 6 G6 6 ove eceseaeesecon 9 à à O à 9 оо (b 
4 per cent. Mortgage Debentures, Red., 1-1,700.. 
Underground Electric Railways of London, 5 per cent. 
Profit-Sharing Secured Note 


Waterloo and (16у, 
Telephones.— 


оо GO „„ BE оо оо CS OS OF QE 


Ё r cent. оз 0000 ъ= е э 99 os „ оо оо 


ae v9 6.9 0.8 09.9 66 оо Q6 з 


National Telephone, Preferred = = = ~ = = 100 
rred Stoc 


Defe =® ө а ө э ® оо (Q0 „% „ „% „% GS (GO OP GO з a 


6 per cent. Cum. First Fre 

——— per cent. Nou. Cum. Third 

— 54 per cent. Deb. Stock, Red. 

4 per cent. Prov. Cerr᷑ i.. 

Ortental T«tegnone and Blacteic Company .. 
—— 6 per cent. Cum. Pref... 


00 
Verte. , ful dq. 100 
Ordinary ыр, 100 


1 
£628,093 44 per cent. Debenture Stock... 100 p.c. = 


1 

100 p c. 

- 93.95 

= 84-86 

= 108-110 

O ~ 46-47 
= 104-107 
100 .. 122-125 
100 . 114-117 
10 10-104 

10 4 
am -101 
— . 994-903 
æ 88-90 

10 „ 92 

10 12-15 

5 a 

100 . 10411054 
— . 674-664 
) . 15/16-1 1/16 

1. шц 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of | 
Traffic Returns for Increase or Accounts for past year. 
week decrease, —— —! Cost 
Line, „= ; — | Е per 
| Current | | Total | Passengers | Car miles | Pas жт file of mile 
е м» | 1905, | Week. ear. | I9. lag | Ending |receipts carried, | run, s'nger mile. | track. 
Ј um £ £ £ | 125 1] T | E d. 
Aberdeen Corporation Nov.26| 1,024 | 1,076 | — 52 + 5,759A| 194 191 May 31 37,931 9,099,715 | 794,641 |0'98 |1502| 1,970 61 
Ayr Corporation i 40 1*2 70 8 + 93 8 8 „ 15) 14,160 5,201,585 | 336,049 103 | 10°11) 1,770 5 04 
Barking Corporation.......... „ 20 52 — ын = | 133 Es = * mS = So кы” * * 
Birkenhead Corporation ...... „ 27 874 73 — 99 — 534 | 25°55; 234 | March 31 56,0 511, 327,932 | 1,519,701 | 1°158 | 998 | 2,5830 | 61 
Birmingham Corporation 57 25 311 — | => > — - - — — — | — — — — — 
Birmingham Tramways Co. „ 26) 4,861 | 4,956 — 105 — 64 бї — — - | — — | — — — 
Blackburn Corporation „ 25 707 700 + 7 + 5,2395 24 25 „ 25 43,374 7,742,692 951,484 | — |1094 om 4:39 
8hackpool Corporation „ 24 279 285 — 7 45,913 171 173 „  91/211,168 6,169,121 | 784,445 |152 |108 — — 
Blackpool-Fleet wood Trams. „ 26 | 170 160 |+ 0+ 351 164 | 164 Dec. 51, 32,021 2,253,981 | 600,757 | 3°34 12˙75 2,001 7:06 
Bolton Corporation .......... | » 27| 1.576 1685 | - 109 | + 2363 58 58 March 51 54,161 | 19,895,496 | 2,188,030 | 1°14 | 10°22| 3,766 589 
Bournemouth Corporation... | va | 742 778 |- 35 + 2071 | 1015) 10, vx 22 — л |= Ф аёт ** 
Bradford Corporation * 19 3,715 5,40! | + 328 | +26,248 77 41 — — — = a | = = idm 
Brighton Corporation ........ p. 4 669 734 | - 65| + 3,257h| 9 74 » M — 10,432,508 | 1,031,928 | 100 | 10°10 — “= 
Bristol Tramways Company ..| „ 25 4,554 4,50 |+ 4 — 514 513 Dec. 319 253,150 44, 391,459 6,033,528 | — | — — — 
Burnley Corporation ........| » 95 912 791 | + 151 — 1060; 10 — - - — 1 ine 
Burton Corporation . 249 309 — 51 — 81 — Much 51) 11,574 2,556,134 282,378 | 1°08 9:81| 1,570 757 
Oandiff Corporation „ 26 1,703 1.791 — 89 + 1,537 — — — — — — — — — 
Carlisle Tramways Company. ,, 26 173 161 + 12 + 2205 — - Dec. 319 9,937 2,805,277 534,595 — 7°17 ots | = 
Central London Railway...... „ 26| 7,229 | 6951 |+ 278 — 754 6 6 „ 91/3562,471 | 44,955,938 | 1,292,674а | 1°87 | 64°87 | 58,229 | 35:60 
бу & South London Railway) , 27| 5,254 3.510 + 44 — 1874h| ^i 6i „ 51/165,003@! 19,069,519a — — — — ~ 
Colchester Corporation ... „ 25| 185 — — — 7 - | ә — | ы — - 
Cork E. T. and L. Company ..| „ 24 581 406 — 2} 2 539 — — „ 319 25,657 6,353,823 919,676 1:00 6:95 — 59 
Darwen Corporation „ 25 198 198 7:25 7°23 March 310 12.541 2,550,755 254,279 1°25 | 1155 1,707 9°36 
Dover Corporation .......... „ 26 146 157 |— 11 255 45 44 „ Oli 11,258 2,871,532 280,921 0:91 963| 2,503 — 
Dublin s Mann rt Ry...| » ар : 505 8 — NU — А 7 61 Dec. 319 60,234 888.905 107,164 | 3°88 | 14°09 952 | 7-59 
Dublin U. T., electric cars....| „ 25 3 5, — 228 | | 
Dublin 8. District, Electric ..| ,, 25 685 717 |- 32 | = V | 46 „ 517 154,643 — 5,429,556 Ds | — - sa di 
| | 
Duadee City Tramways ......| » 2%] 778 788 |- 10 — 22 22 | May 15 35,874 9,084,522 752,814 | 0°93 |11*276 1,630 — 
Eas5 Ham Corporation ...... „ 25| 547 985 — 55 + 1,422 | 10°77 | 10:75 March 31, 34,312 | 12,950,259 807,002 |65 |102 — -- 
Glasgow Corporation ........ „ 26 12.770 | 15,159 | – 339 +19,780k| 145 | 123 | May 519 656,572 | 177,179,549 14,008,750 | 0°88 |1125 | 5,489 b| 740d 
Gloucester Corporation ...... Te. 204 - - — — 54 : — — — — | | = an e 
Halifax Corporation..........| „ 16 2,625 2,552 | + 273 + 5,87 33 30; | March 31| 68,283 16,322,051 1,587,885 100 |11779| 2,059 8°77 
Huddersfield Corporation ....| » 12 1.20 1173 | + 87 — 35 35 „ Ol) 65,545 | 11,893,287 | 1,632,000 12 | 931| 1,875 — 
Hull Corporation, E. 888. „ 26 2,012 1,825 |+ 217 + 9,8535 25 19 „ 51| 87,707 | 21,065,999 | 2,218,696 100 949 5,004 5*0 
Ilford Corporation .......... „ 25 522 lj- 5 — 104 — — — — — mei] — ыл om 
Ilkeston Corporation ........ 5 25 7 125 — 33 — — — — — — — — 6 — i 
Kirkcaldy Corporation ...... » 2s 20 — — — e — = — | 2 | E — Dea -E - 
Leeds Corporation............ „ 26 4,970 4,872 | + 98 +11,670 | 89 8113 „ @5280,562 | 60,759,254 | 6,215,799 |1'10 1094 5,407 — 
Leicester Corporation ........| „ 26 1,551 — — — 74 - — = ы — а So бак 
Liverpool Corporation........ „ 19| 10,075 | 9.465 | + 610 714.01 | 103 103 Dec. 319 551,484 113,057,234 11,734,838 | 1°11 | 1073| 5,160 | 6 
Liverpool Overhead Railway..| „ 27 1,426 1560 | — 1434| - 1,88 ] 657| — June 30| 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 — 4 
London County Council „ 5 12,382 | 10,010 72,372 +72 926 46} 40 — — > . А | — | ais ы 
Lowestoft Corporation ..... Oct. 23 160 175 15 — — A = = = = 2 ri ЛЭР 
Maidstone Corporation Nov. 2! 91 — 2 i <: = = - ze — d 
Manchester Corporation..... „ 25 10,420 | 10,969 | — 549 1314 — — A К = — s ben 
Metropolitan Elec. Tramways, „ 25 1,594 1,073 | + 520 10.925A| 10 2 * 
Nelson Corporation .......... sa VOO 97 83 | 13 | + 1,265 ?1 — March 31 5,200 1,420,759 171,132 8:5 647.1. a 
Newcastle-on-Tyne Corptn. . „ 26| 3,429 426 | + 5 — 45 58) „ 20,185,027 | 59,715,120 | 4,059,907 11 | 1094) 4,1116 
Newport (Mon.) Corporation... ,, 25 191 445 | + 46 134 15 — - = == — — | = 
Portsmouth Corporation. 25| 1,229 1,292 | - 63| + 5,612 29 29 „ 51| 91,448 | 18,204,426 | 1,928,193 1'15 | 12°39 г 
Rochdale Corporation ........ —_ —_ У 44 44 „ 319 5,416 925,281 127,456 1°38 | 10°27 — 765 
Rotherham Corporation ..... +; 387 419 52 — — — „ Ol} 29,968 4,914,479 525,840 |102 | 9°570| 2,947 668 
Salford Corporation .. ...... — — — — — — — — - Es p — * ел 
Scarborough Tramways Co. „ 5 81 - - 14 E — - — — | — — — — 
Sheffield Corporation ........ ‚ 27| 4,094 4,259 | — 161| + 5071 341 — „ 259 216,509 | 56,812,049 | 4,926,085 | 0°904 10-428 7,510 | 79 
Southampton Corporation .. „ 2 780 818 — 67 2,191 11 11 „ 31 55,874 9,084,522 752,814 |0946 |11:436| 5,760 | — 
Southend-on-Sea Corporation.. Oct. 19 202 2435 + 29 + 1,232 64 — EN — с а XA - 
Stockport Corporation ...... Nov, 25 407 52 + 24| + 7,812 114 - - = c. one - | — 
Sunderland Corporation 29 1,063 70 + 95 + 932 1981 18-48 »» 51 62,506 14, 848,9 1,455,465 101 |1046| — 6:08 
Swindon Corporation .. 7" M 160 = 31 = E * ма a ч $: 
Wallasey U. D. C00. "EM 85 ] | 14 - 105 10:5 „ 31] 35,864 6,564,493 757 ,688 1:28 | 11:56) 4,100 | 760 
West Ham Corporation ...... „ 24 970 T 8:62 І E E s ee Б 
Wolverhampton Corporation... „ 23 629 384 | + 245 74 — „ 319 20,878 4,265,066 117,555 | 12005) — — 
* Includes maintenance of permanent way and proportion of profita paid to the tramway companies for term of une 
€ Tuclude rail and tram. 4 Tnoluding depreciation. / Inoludive Gas aatom of horse 3 1902, S 


b Per mile of single track. 


Only eight months—expenditure includes large special items incidental to starting new department. 
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NOTES. 


Birmingham Electric Club.— This organisation, we 
are pleased to see, has so far taken root that the opening 
meet is to be held to-morrow night, when the president, 
Mr. J. J. Inniss, will deliver his inaugural address. We 
have received a copy of the proposal form for membership, 
the conditions of which seem reasonable. A member of 
the committee intimates that the main lines of the club 
are to be “ the spread of electrical knowledge, and no class 
prejudice.” Everything, the same gentleman remarks, 
points to a pronounced success. 


McMillan Memorial Fund.—As the result of Mr. 
W. H. Patchell’s appeal for contributions to this fund at 
the Institution’s annual dinner last week, a total of about 
£160 was immediately collected, while some £16 more is 
promised. As the balance necessary to bring the fund up 
to the desired £2,000 is now only a matter of £60 or во, it 
has been decided to keep the appeal open for a few days 
longer. Seeing how nearly the fund approaches the con- 
templated figure, it would be particularly regrettable if it 
now failed to realise the complete sum. 


Rapid Telegraphy.—4A demonstration of the working 
of the Pollak-Virag apparatus for telegraphic transmission 
is to be held at the Carlton Hotel to-day. It is stated that 
50,000 words an hour can be sent over the wires by this 
method. Since the conference at Paris in 1900 great pro- 
gress has been made in the trials of the system, and it is 
now reported that all difficulties have been surmounted, 
and that the apparatus has been put into such simple form 
that any telegraphist can use it after a few days’ practice. 
It is claimed that the invention will be of special advantage 
in connection with Press telegrams and private Press wires. 


Northampton Institute.—As announced in our issue 
of the 18th ult., the prizes and certificates will be presented 
to-night by Lord Reay, at eight o'clock. This will be 
preceded by an organ recital. Afterwards a conversazione 
will be held, in connection with which a number of interest- 
ing features have been arranged, including a short lecture 
on “Electric Lighting—Past, Present, and Fature,” by 
Dr. C. V. Drysdale, The conversazione will be continued 
to-morrow from 6.30 to 11, when there will be two pro- 
menade concerts and an organ recital. Other attractions 
comprise demonstrations of various processes, exhibition of 
apparatus, and gymnastic displays. 

New Publications.—'' Fowler's Mechanical Engineer's 
Pocket Book for 1905 " (Manchester : Scientific Publishing 
Company ; leatherette and red edges 1s. 6d., leather and 
gilt edges 28. 6d.).—' A Treatise on the Theory of 
Alternating Currents,” by Alexander Russell (Cambridge 
University Press; London: C. J. Clay and Sons and 
H. K. Lewis).— The A.B.C of the Differential Calculus,” 
by W. D. Wansbrough (The Technical Publishing Com- 
pany, Manchester; John Heywood, Manchester and 
London; and Simpkin, Marshall, and Co., London. 5в.). 
“The Practical Electrician's Pocket Book for 1905 
(London: S. Rentell and Co., Limited). 


The Royal Society of Edinburgh.—4As already 
announced, the council of the Royal Society of Edinburgh 
have awarded the Gunning Victoria Jubilee prize for 
1900-1904 to Sir James Dewar for his researches on the 
liquefaction of gases, extending over the last quarter of a 
century, and on the chemical and physical properties of 
substances at low temperature. In addition, the council 
have awarded the Keith prize for 1901-1903 to Sir William 
Turner for his memoir entitled “А Contribution to the Crani- 
ology of the People of Scotland and for his Contributions 
to the Craniology of the People of the Empire of India,” 
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Parts I., II.; the Makdougall-Brisbane prize for 1902-1904 
to Mr. John Dougall, M. A., for his paper оп “ An Analytical 
Theory of the Equilibrium of an Isotropic Elastic Plate M 


and the Neill prize for 1901-1904 to Prof. J. Graham 
Kerr, M.A., for his researches on Lepidosiren paradoxa. 


Electro-Harmonic Society.—We are informed by 
Hop. Sec. Lane that at a meeting of the executive com- 
mittee the growing practice amongst members of reserving 
chairs before the concerts commence, especially оп “ ladies’ 
night,” was discussed, and it was felt that the time had 
come for the introduction of some regulation on the matter. 
After careful consideration, the following regulation was 
unanimously adopted: That chairs may only be reserved 
up to ten minutes to eight o'clock, after which time any 
vacant chairs may be occupied.” The committee believe 
that the above rule will meet the general convenience, and 
they confidently rely upon the members to assist in ita 
observance. As some few instances of smoking were 
observed in the hall at the last concert, the committee take 
this opportunity of earnestly requesting members to refrain 
from smoking in any part of the hall or gallery at the 
ladies’ night concerts in future. 

Windsor Castle.— Unlike her late Majesty, who enter- 
tained an aversion to electric lighting, King Edward greatly 
favours this form of illumination. It was installed at 
Marlborough House and at Sandringham a good many 
years ago, and since his accession he has had both Bucking- 
ham Palace and Windsor Castle lighted throughout by 
electricity, which is also utilised in various other ways. 
During the late reign there was a small generating plant 
under the north terrace at Windsor Castle, but that was 
removed, and the whole of the current required is now 
supplied by the local electric company, the lighting being 
regulated by an official within the Royal residence. There 
are many thousands of lamps fitted throughout the length 
and breadth of the Castle, the whole of which were in 
demand during the presence of the King and Queen and 
their Royal guests from Portugal. On the evenings of the 
concert and the dramatic performance the consumption of 
current exceeded all previous records. 


The Tyranny of the Telephone.—Subscribers to 
the telephone in Paris are so impressed with their grievances 
that they have formed an association. They complain of 
defective staff organisation, inattention, and incivility. A 
meeting was held the other day at the Palais d'Orsay Hotel 
to claim justice in regard of their grievances, and to do 
justice to a banquet—it is not clear which was the para 
mount feature. The assembly was of a cosmopolitan order, 
including the Marquis de Montebello, who presided, a 
politician, journalists (male and female), and some actresses, 
One of the latter, Mdlle. Sylviac, who said some very 
emphatic things over the wires опе day to one of the tele» 
phone girla, was introduced by the marquis as the Joan of 
Аге of the telephone for having raised the standard of 
revolt against defective organisation. The marquis pointed 
out that the agitation for a better telephone service had 
brought to the table men of clashing political opinions. He 
likewise cordially thanked the Press for having ventilated 
the grievances and backed the claims of the vietims of the 
telephone. In every country, concluded the marquis, the 
telephone is a perfeoted invention save and except in 
France, and it was the duty of the subscribers to see that 
an amelioration in the service takes place. M. Marcel 
Sembat, a deputy, next spoke, expressing a hope that the 
telephone would be made a practical business aid, and not 
an instrument of irritation. | 

Entering the Profession.—In last week's issue of- 
T. P’3 Weekly there appears an interesting article on How 
to Become ап Eleotrical Engineer, which is the sixth 
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article of the series entitled “ Careers for Men and Women.” 
We see no evidence, however, in the article before us that 
women are likely to invade in any number the profession 
of electrical engineering. The remarks on the making of 
the engineer, both as training in college or evening classes 
and in the workshop, are exceedingly well thought out, and 
the author is equally fair when he deals with the reward 
which an electrical engineer may expect after training. 
He puts the usual cost of a three years’ technical college 


course at from £60 to £80, and the works premium at a 


maximum of 2500 for three years. In return for this the 
high-class works manager or power supply engineer may 
receive as much as £1,500 a year. As the author naively 
puts it, however, the average electrical man studies 
practical economics on £150 to £200 a year, while operatives 
will take anything from 25s. to 45s. per week. No one 
can determine the exact amount to be expected, for it 
depends largely on each man’s energy and resource, and 
also upon those unexpected happenings which in every 
career determine whether the life-effort of a man will spell 
success or failure." The only criticism we have to make 
on the article is that no mention is made of the Central 
Technical College in Exhibition-road, which ranks, in our 
opinion, higher ‘than any of the colleges and schools 
mentioned in the article. 


Electric Driving in Cotton Mills.—The advantages 
of electricity for driving cotton mills have obtained 
recognition in Spain, where one of the largest proprietors 
(the Marquis of Larios) has decided to introduce it. His 
two spinning and weaving mills at Malaga are the biggest 
in the country, employing some 5,000 hands. Arrange- 
mente have lately been made by him for obtaining a supply 
of electric power from the Chorro Power Company, which 
has established a generating station in the celebrated 
Chorro Gorge, some 50 miles north of Malaga. The power 
is transmitted by three-phase current at a pressure of 
25,000 volts to a sub-station in Malaga, where the pressure 
is reduced to 2,500 volts, part of the energy being supplied 
to the Malaga electric lighting station. A secondary 
receiving station is to be placed at each of the two mills, 
containing three-phase transformers for reducing the 
pressure from 2,500 to 400 volts for supplying the three- 
phase motors, which will be employed universally through- 
out the mills, the steam plant being entirely discarded. 
There will be 72 motors, varying in power from 3 h.p. to 
150 h.p., and aggregating 2,500 h.p. 16 is anticipated that 
the use of electricity will result in a saving of over 20 per 
cent. in operating costa. The installation will be one of 
the largest and most complete of its kind, and the contract 
for the plant excited keen competition among the leading 
German, Austrian, and Swiss firms, so that Messrs. Mather 
and Platt, Limited, of Salford Ironworks, Manchester, have 
scored а gratifying success in obtaining the order. This 
success in а neutral territory is the more satisfactory 
because it has generally been assumed that British makers 
have not devoted so much attention to polyphase work as 
their Continental rivals. | 

Daily Consular Roports.—We have received from 
the Department of Commerce and Labour at Wasbington, 
U.S. A., а copy of the “Daily Consular Reports” for 
Nov. 16 this year. These reports are of great value to 
commeroe in any country which does an export trade. 
For instance, in the report before us we find information 
as to the marketing of goods in Greece, Malta, the Nether- 
lands, Russia, and Scandinavia. The figures given show 
not only the actual trade between the United States and 
the country in question, but also the various sub-divisions 
of goods actually exported. These figures enable the com- 
mercial man to see what the possibilities are in his particular 


line, and from written reports he gets some useful hints as 
to the way in which business is conducted in these countries. 
It is obviously absurd for a wholesale trader in Eagland, for 
instance, to attempt to break down the trade custome in 
the country to which he is exporting. He will be much 
wiser if he increases his selling prices in order to meet the 
additional risks involved by these customs. For instance, 
speaking of Denmark, the report shows that three months’ 
absolute credit on all foreign goods is granted in all foreign 
countries except the United States. The report goes on to 
say that there is a disposition on the part of German 
merchants to extend the credit beyond the usual three 
months. The U.S.A. consul at Copenhagen points out that 
the enforcement of the well-known rule of cash payment 
against bills of lading in New York is a great hindrance 
to the American export trade to Denmark in many lines of 
goods. There is no doubt that our large mercantile houses 
are well informed as to the best way in which business can 
be conducted in foreign countries, but some such system of 
consular reports issued more promptly would be of more 
use in this country to smaller firms commencing their 
export trade. 


Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday, 
Sir James Crichton-Browne, M.D., F. R. S., treasurer and 
vice-president, in the chair. Colonel C. W. Carr-Calthrop, 
Mr. Cecil Hanbury, Dr. E. Graham Little, Mr. Hugh 
Makins, and Mr. E Reinach were elected members. The 
followiog are the lecture arrangements at the Royal 
Institution before Easter: A Christmas course of lectures 
(experimentally illustrated and adapted to a juvenile 
auditory) on Ancient and Modern Methods of Measuring 
Time,” by Mr. Henry Cunynghame; Prof. L. C. Miall, 
Fallerian professor of physiology, R.I., six lectures on 
" Adaptation and History in the Structure and Life of 
Animals”; Prof. Karl Pearson, three lecture on Some 
Recent Biometric Studies; Prof. W. E. Dalby, two lectures 
on “ Engineering "; Mr. А. H. Savage Landor, two lectures 
on “ Exploration in the Philippines”; Mr. Churton Collins, 
two lectures on (1) The Religion of Shakspere,” (2) The 
Philosophy and Significance of ‘The Tempest; Prof. W. 
Schlich, two lectures on “ Forestry in the British Empire ” ; 
Mr. J. J. H. Teall, two lectures on “ Recent Work of the 
Geological Survey ” ; Prof. Н. H. Turner, three lectures on 
“Recent Astronomical Progress"; Prof. R. Meldola, two 
lectures on “Synthetic Chemistry” (experimental); Sir 
Alexander Mackenzie, three lectures on the Bohemian 
School of Music” (with musical illustrations); Mr. D. G. 
Hogarth, two lectures on “Archeology”; Prof. J. J. 
Thomson, three lectures оп Electrical Properties of 
Radioactive Substances”: and the Right Hon. Lord 
Rayleigh, three lectures on Some Controverted Questions 
of Optics.” The Friday evening meetings will begin on 
Jan. 20, when a discourse will be delivered by Prof. Sir 
James Dewar on “New Low-Temperature Phenomena.” 
Succeeding discourses will probably be given by Dr. E. A. 
Wilson, Mr. Cecil Smith, Mr. J. W. Gordon, Prof. H. 
Marshall Ward, Chevalier G. Marconi, Prof. J. J. Thomson, 
Sir Squire Bancroft, Prof. G. H. Bryan, Prof. J. Wright, 
Prof. J. C. Allbut, the Right Hon. Lord Rayleigh, and 
other gentlemen. 


Metropolitan Railway.—This company, а consider- 
able portion of whose system will be ready for electric 
traction in a very few weeks now, have decided to have 
carriages of two classes. They do not consider that any 
appreciable delay will result from this arrangement. This 
may be so if the public lend their co-operation by station- 
ing themselves at the sections of the platforms devoted 
to the respective classes as indicated by the signboards ; 
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unfortunately, they do not always do this. Two classes, 
however, cause much less delay than three, the effect of 
additional classes beyond two being to multiply, rather 
than merely to add to, the confusion. The Metropolitan 
Company's rolling-stock is of a sumptuous character and 
of the latest design. The cars are a little over 50ft. long, 
arranged with both transverse and longitudinal seats. The 
superior class non-smoking cars are upholatered in art-green 
moquette; the interior panels and mouldings and the 
decorative work are very attractive. The smoking cars 
of the higher class are similar in all respects save 
upholstery, which is carried out in green leather. The 
second-class cars all have buffalo hide seats, and the 
decorative work is less elaborate. ^ Electrical heaters are 
supplied to all the carrisges, which are brilliantly lighted 
by electricity. In the construction every provision has 
been made to ensure the fullest protection against fire. 
The floor is of steel, covered with a non-combustible cement ; 
the roof is of asbestos ; the sides (the outsides of which are 
painted and varnished to represent polished teak) are, like 
the frame of the seats, of steel; while the upholstery is 
inflammable. Each car is mounted on English manufactured 
pressed-steel four-wheel bogie trucks, and each of the axles 
in the case of the motorcars is driven by a separate iron- 
clad motor of 150 h.p. normal capacity. Having a motor- 
car at each end, every train of six carriages will carry eight 
electric motors. Each car will seat 49 passengers, and the 
train has a driver’s compartment and a luggage compart- 
ment at one end and a covered-in platform at the other. 
The platform is fitted with a vestibule, having sliding doors 
of an entirely new design. 


Personal.—Prof. Н. 8. Hele-Shaw, of the University 
of Liverpool, has resigned his position as head of the 
faculty of engineering, having accepted the post of senior 
and responsible professor of the new technical institute 
which it is proposed to establish in the Transvaal. Prof. 
Hele-Shaw went out to South Africa last year for the 
Colonial Office as organiser of technical education in the 
Transvaal, and it is upon his reports that the Govern- 
ment propose to set up the new institution in 
or near Johannesburg. The council of Liverpool 
University passed a resolution on Tuesday recording 
their appreciation of his valuable services to the uni- 
versity and to education generally, and congratulating him 
upon his election to such an important office.. In 1876 
the professor secured the Whitworth scholarship; two 
years later he obtained. the Miller scholarship in the 
Institute of Civil Engineering, and he aleo took various 
other honours during his course at the University College 
of Bristol, where he became lecturer and afterwards pro- 
fessor. He went to Liverpool as the first professor of 
engineering at a time when there was no eudowed chair 
and no laboratories, and commenced his duties with three 
students. To-day the university possesses а faculty in engi- 
neering, and one of the largest schools in the world. His 
appointment last year by the Colonial Secretary as organiser 
of technical education in the Transvaal placed him in the 
position of having held the first professorship of engineer- 
ing in three separate institutions. During the time he has 
been in Liverpool, and previously, he has contributed upwards 
of 60 papers to all the scientific institutions, both in this 
country and abroad, and has been awarded such distinctions 
as the Watt gold medal, the Telford premium in the 
Institution of Civil Engineering, the gold medal of the 
Institution of Naval Architects, and numerous other medals 
and premiums for his scientific researches. 
been awarded the honorary degree of doctor of laws at the 


University of St. Andrews, and the coveted honour of a 


fellowship of the Royal Society. Prof. Hele-Shaw will 


He has also 


leave England at the beginning of the new year, and we 
wish him every success in bis new sphere. 

Tramways and Light Railways Association.— 
The fact of the Institution dinner falling on the same night 
as Mr. Sellon’s paper on “ Running Powers,” with which 
we deal fully in another part of this issue, reflected iteelf 


in the limited attendance at the Society of Arte rooms. The 


audience comprised two or three visitors not usually seen 
at these meetings, including a barrister and an alderman, 
both of whom spoke. Though the discussion was only 


participated in by four speakers, it ran into an hour and a 
half, with Mr. Sellon’s reply. The keynote of the discussion 


was whether inter-running should be by compulsory 
powers—that is to say, whether there should be a general 
enactment providing for reference to some tribunal if 
private negotiations failed, or whether everything should 
be left to voluntary arrangement. There was considerable 
diversity of opinion under this head, which extended to 
those belonging to the same class of interest. Thus, while 
the president, a corporation man, was opposed to com. 
pulsory powers, the representatives of the West Ham 
Corporation considered inter-running of such paramount 
importance as to quite justify & general enactment. 
Again, Mr. Sellon advocated a general enactment, 
while Mr. England (of the Wakefield Light Railway 
Company) considered it unnecessary, holding that the 
managers were quite capable of settling such matters. 
Two or three humorous incidents arose out of the ques- 
tion of changing crews at the boundary. The president 
having expressed himself in favour of this plan for rural 
districts with an infrequent service, such as & car every 
20 minutes, Mr. Sellon retorted, “Every 20 minutes! 
Why you would do better to run a donkey An 
animated discussion ensued, which was terminated by the 
president explaining that he had not suggested such a 
method for urban traffic, but only for sparsely-populated 
districte, where the service must often berelatively infrequent. 
Mr. England candidly acknowledged himself an opponent of 
this system. It is too expensive, he remarked, because 
when the car reaches the boundary the men are apt to go 
“ round the corner,” so it needs an inspector to look after 
the men, and a traffic superintendent to look after the 
inspector. Altogether, the meeting was of considerable 
interest, and the importance of the subject made it more 
regrettable that clashing with another ceremony prevented 
а representative audience from being present. 
Torpedo-Boat Construction.—There was an excep- 
tionally large attendance at the meeting of the Junior 
Institution of Engineers on Saturday, when a paper, entitled 
Some Points of Interest on Torpedo-Boat Construction,” 
was read by Mr. H. E. Yarrow, Stud. I. C. E, of Poplar, 
Commencing with considerations with respect to the hull, 
the author showed the importance of realising in the 
design the maximum strength with the minimum weight, 
uniform elasticity throughout its length being essential. 
Any sadden change of section in these lightly-constructed 
vessels formed a source of great danger, and it was quite 
possible by adding material to reduce the actual strength. 
Passing on to questions with regard to riveting, hot versus 
cold riveting processes were discussed, the latter being 
advocated as possessing advantages over the former. In 
the best work the holes were drilled in preference to being 
punched. It was of great importance to minimise vibra- 
tion as much as possible, and the author illustrated by 
means of lantern slides tho effect of a properly-balanced 
engine on the stability of the boat itself. The superiority 
of a four-cylinder as compared with a three-cylinder engine 
in this respect was indicated. The necessity of more atten- 
tion being given to the design of auxiliary engines was 
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commented upon, and considerations in regard to lubrica- 
tion were entered into, the author insisting that all internal 
lubrication should be dispensed with absolutely, both in 
the main and in the auxiliary engines. No real difficulties 
occurred in thie, and the good results on the working of 
the boilers were obvious. With the use of high-pressure 
steam the paper showed how imperative it was to specially 
consider the best practice relating to steam-pipes ; those of 
small diameter being recommended for various reasons, 
amongst them being superheating of the steam and ensuring 
that each boiler was developing approximately its proper pro- 
portion of the power required. Referring to steam-turbines, 
the author held that although they possessed many advan- 
tages over reciprocating engines, they could not be regarded 
as economical for varying speeds as in torpedo-boata. 
He alluded favourably to the explosive type of engine, 
which was developing so rapidly at the present time. It 
presented many characteristics specially advantageous to its 
adoption in the class of boat under consideration, including 
elimination of the boiler-room staff, and general reduction 
of weight. The paper was succeeded by an animated 
discussion. 


Magnetic Storms.—The communication of Mr. 
Е, W. Maunder last week to the members of the British 
Astronomical Association, upon the connection between 
sun spots and magnetic storms, aroused a wide degree of 
interest in scientific circles. Mr. Maunder has lately been 
engaged in investigating this subject, which bas been 
debated for 60 years. In 1892 Lord Kelvin declared 
that magnetic storms cannot be due directly to magnetic 
changes in the sun, which view was already entertained 
by certain scientists. Another hypothesis was that they 
are due to streamers, analogous to the cathode rays in 
Crookes's electric vacuum tubes, which impinge on the 
earth. This was put forward by the late Prof. FitzGerald 
at the time of Lord Kelvin’s address, and has recently been 
elaborated by Arrhenius and others. But authorities have 
never denied that magnetic storms are due to some kind of 
solar activity. An observational difficulty that confronts 
the enquirer is that in some cases the appearance of sun 
spots is not followed by magnetic storms, and in other cases 
there are storms without sun spots. Mr. Maunder said he had 
often considered the question, and, though he was satisfied 
that there was а general agreement between the appearance 
of spots and of storms, especially when only big spots and big 
storms were taken into account, yet he could not get that 
agreement to go far enough when all the disturbances were 
taken into consideration. Nor did he make better progress 
when he took other solar features, such as facula or pro- 
minences. But when examining the Greenwich records 
for the 20 years 1882-1901, he noticed that in many 
cases the disturbances occurred at à mean interval of 
274 days, the apparent period of the sun's rotation, 
and he then began to compute the longitudes of the centre 
of the sun's disc at the time of the beginning of the dis- 
turbances. This led him to the discovery that of 276 
storms one-third were arranged in pairs equal to one rotation 
of the sun, while three-quarters showed a rotational period 
in one form or another. The conclusions he arrives at 
are that our magnetic disturbances show a very strongly 
marked tendency to recur with the return of certain definite 
meridians of the sun to the centre of the disc. The con- 
sequences are revolutionary. “First of all,” Mr. Maunder 
states, it decides beyond question the 60 years’ con- 
troversy. The origin of our magnetic storms does lie in 
the sun. Next, it introduces a totally new conception of 
the magnetic action of the sun. It is not from the whole 
surface ; it is not radiated equally in all directions. But it 
is from certain restricted areas and along certain narrow 


E 


— 


lines.” The figures and data on which Mr. Maunder's | 
views are based have excited а good deal of attention 


among scientists, as until these have been investigated 


criticism is impossible. 

Electrical Finance.—The conditions which govern 
the selling price of electrical energy are by this time quite 
clear to the electrical engineer. We regret to say that the 
average consumer of electrical energy is not во conversant 
with the governing factors which go to make up the selling 
prices, and hence we find complaints against those scales of 
charges which give preference to the long-hour consumer. 
Wo have this week received a cutting from the Southwark 
and Bermondsey Recorder and South London Gazette, which 
clearly shows that the Bermondsey Municipal Association 
are lamentably ignorant on this subject. This association 
have hired a column of our contemporary in which to 
express the views of its members, and in last week's 
issue it dealt with the electric lighting undertaking. 
This, we are assured, is in а very bad way, and we 
think it only fair to the writer of the article 
to reproduce one paragraph of his condemnation in 
full. This reads as follows: The nature of the busi- 
ness militates against all prospects of success, inasmuch as 
the bulk of the supply is for power purposes, every unit of 
which is sold under cost price. During the half-year onded 
Michaelmas 44,031 units have been sold to private con- 
sumers for lighting and 109,395 for power purposes. Tho 
supply for power represents the disposal of wastage, elec- 
tricity not being, as gas, storable. Whoever heard of a 
business producing more than twice as much wastage as 
saleable materials? Mirabile dictu, the committee seems 
bent upon extending this unprofitable department of 
their business, having invested considerable capital for 
certain contracts, every unit of which represents a loss 
of at least ld. Power : number of units produced, 109,395; 
cost of manufacture, according to official figures at 2-25 per 
unit, £1,159. 10s. 8d.; price obtained, including meter 
rent, £866. 7s. 9d. ; loss on half-year, £273. 2s. 11d. 
Lighting: number of units produced for private consumers, 
44,031 ; cost of manufacture, according to official figures at 
2:25 per unit, £416. 198. 9d. ; price obtained, less 10 per 
cent. for units unaccounted for, depreciation, etc., £672. 
78. Ad.; profit in half-year, $255. 7s. 7d.. Net loss in half- 
year, £17. 15s. 4d. To this net loss must be added instal- 
ments of loan, interest, half the cost of the dust destructor, 
provisions for a sinking fund, depreciation of machinery, etc., 
and many other incidental expenses, making in all a gigantic 
total." The article in question is signed “ Municipal“; we 
should much prefer that the writer had given hisown name, so 
that we could refer him personally to numberless articles 
which would show him the error of his ideas on the above 
subject. The naive idea that the supply of power repre- 
sents the disposal of wastage, because electricity cannot be 
stored as gas can, is laughable, but it is lamentable that a 
man who undertakes to educate either the Bermondsey 
Municipal Association or through it the Bermondsey rate- 
payers should not take the trouble to ascertain the facts 
before he puts the same into the public press. His idea 
that the average works cost per unit is, therefore, the cost 
of every unit shows that he has not done so, and hence 
his whole remarks on the question are misleading, untrue, 
and quite valueless. 

Junior Institution of Engineers.—A visit was 
paid by the members of this institution on Saturday to the 
London Coliseum, where they witnessed a demonstration 
of the revolving stage. There are three concentric rings 
or stages, the outer one and the intermediate being 12ft. 
across and the middle circle 25ft. 7in. The entire diameter 
across the three is 75ft., and so accurate has been the 
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building up that only lin. of clearance is necessary to 
permit of the tables running separately, without rubbing 
or touching. The tables are built up on rolled-steel under- 
frames, 9ft. high, and instead of the motive power and 
wheels being on the carriages as in a tramway, the engineer 
(Mr. E. Wingfield Bowles) has designed a runway on the 
underframes which runs on the motors, thereby reversing 
the usual order of things, and securing considerable light- 
ness, absence of moving contacts for the current, and a 
great reduction in the noiee. The electric motors, 14 in 
all, used for driving the stages are all set on adjustable 
beds for levelling up to the level of the fixed or permanent 
stage surrounding the outer ring, and the motors are all 
controlled from the special switch pillars on a raised gallery 
on the prompt side of the stage, which overlooks every 
part of it. The signalling to the drivers is effected by 
means of a special form of ship’s engine-room telegraph 
worked from a position on the stage level, where the stage 
manager has also to hand speaking-tubes, lamp-signal keys, 
and telephones to all the points where engineers are 
stationed to work the numerous electric apparatus. On 
receiving a signal on his dial the table driver has only 
to turn to the controller wheel, and the table, 75ft. in 
diameter, can be turned, stopped, and reversed, the actual 
controller or switches being in a chamber below the stage. 
There are other electrically-driven devices which can, in an 
emergency, be worked by hand at sufficient speed to pro- 
vent an absolute breakdown of the entertainment. The 
scenery proper will be hoisted by compound electric-driven 
winches. When complete there will be 30 electric motors 
at work in the building. There are 12 miles of cable in 
connection with the various circuits on the stage, and the 
consumption of electrical energy will, it is stated, exceed 
by 50 per cent. that of any other theatre or music hall in 
London, though every possible device for saving current has 
been brought into play. Fireproof cables and a completely 
connected and earthed steel-tube conduit system are used 
in connection with the illumination of the building. The 
illuminating power on the stage is equal to about 5,000 
8-c.p. incandescent lamps, and the auditorium has upwards 
of 2,000 similar lamps. The public parts of the theatre are 
divided into two separate installations, supplied by two 
independent companies, so that, in the event of failure of 
the one supply, the publie may have in every part a 
sufficiency of light from the other. These installations are 
kept entirely apart from the stage supply, so thát no acci- 
dent on the stage can affect the lights in the public parts of 
the house. Special novel effects will be produced by means of 
electric projectors and the biograph lanterns in various 
parts of the building, for which fireproof rooms have been 
provided as part of the structure. The main stage switch- 
board has 85 distinct switches, which are so combined that, 
by interlocking and automatie releasing, it is possible for 
one man to control all the lights on the stage and produce 
combinations of colours at any strength. 


Royal Society.— The anniversary meeting of the 
Royal Society was held at Burlington House on the 30th 
ult., when the president, Sir William Huggins, delivered 
an historic survey of the society's existence. In the 
evening the anniversary dinner was held at the Hôtel 
Métropole. Engineering, science, law, politics, medicine, 
and literature were all represented. Mr. Arnold-Forster, 
M.P., in giving the toast of the society, created some 
amusement by remarking that it was a somewhat 
dangerous thing to turn a politician loose among such a 
distinguished collection of scientists, because in the practice 
of British politics there was probably less science used than 
in any other pursuit known to man. Since entering the 
Government he had every day been more and more 


impressed with the need for a greater knowledge in our 
public life of what scientific men were thinking, what 
they were doing, and what they hoped and meant to 
accomplish in all the great departments of scientific life 
throughout the globe. There was absolutely infinite 
opportunity for the work of trained minds in that very 
important department of our national life, the public 
service. Even in his short official life, he was glad to 
say that he had lived to see some progress made in the 
direction in which he wished to see this nation travel. 
Glancing at the list of their fellowships, he found 
that no fewer than 31 Fellows of the Royal Society 
either were or had been officers in the. Royal Navy 


‚ог in the army. He paid a high tribute to Sir William 


White, Prof. Ewing, and other Fellows of the society 
for their services to the navy and in various spheres. 
Scientific establishments were particularly wanted for the 
army and navy. He looked to Sir Arthur Riicker, in his 
great fairy palace at Kensington, to establish a great 
metallurgical laboratory where they might concentrate all 
the work they were now trying to perform with regard to 
metallurgy, which was so important in all manufactures 
both for the navy and the army. He should look to 
another Fellow Sir Oliver Lodge—to re-create our public 
schools. The President, in tracing recent developments of 
science, said that at no time in the past had the pace of 
scientific progress been so rapid; at по time so imminent 
the clearing away of the mist of the unknown from many 
points of strategic importance for the conquest of more 
knowledge of the inner relations of things. In physics 
only a few years ago Prof. J. J. Thomson took by storm 
the outworks of the central citadel of nature—the chemical 
atom. His later brilliant attacks, aided by the new artillery 
of radioactive radiations, might be said to have carried the 
keep itself. This stronghold of matter was found to be 
a place of positive electrification in which swarms of 
negative electrons are winging their mazy rounds. 
Material mass gives place to the electric maas of moving 
electric charges. On this view the chemical elements, each 
with its individual properties, but all falling into family 
groups according to a periodic law, have their origin in 
differences in the number of the electrons and in the 
figures of their giddy dances, whirling within the atom. 
In a eulogy of the new medallists he said that the Copley 
medal, the society’s highest distinction, was awarded to Sir 
William Crookes for the extensive researches in chemistry 
апа physies by which he had enriched physical science in 
many departments. The Rumford medal was awarded to 
Prof. Rutherford for his researches on the properties of 
radioactive matter, and it was not too much to say that by 
bis detection and investigation of radioactive emanations 
and their transformations he had added an unexpected 
domain of transcendent theoretical interest to physical 
science. The Davy medal was awarded to Prof. Perkin, 
jun., for his masterly researches in the domain of synthetic 
organic chemistry, carried on continuously during the last 
25 years, beginning with the cyclic compounds of carbon 
through his work on camphoronic acid, the constitution of 
camphor and other bodies, to his more recent work on the 
synthesis of terpin. Sir Joseph Swan had gained the 
Hughes medal for his invention of the incandescent lamp, 
and his other inventions and improvements in the practical 
application of electricity, also his inventions in dry-plate 
photography. “ Was it too much to say," asked the Presi- 
dent, that Sir Joseph had abolished night?” Sir Joseph 
Swan, in replying, said that all the medallists that day had 
gained awards for research and discovery except himself, 
who was recognised for invention. He would point out 
how often invention had coincided with investigation, and 
had let to discovery. | 
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RUNNING POWERS.* 
BY STEPHEN SELLON, A. MI C.E. (MEMBER). — 


„ Whereas the construction of the tramways, which are hereinafter 
deecribed, will be of public and local advantage.” 

The above words, or their equivalent, will be found in 
the preamble of many Tramway Acts; they are, therefore, 
the ostensible primary justification for the granting of 
powers for legalising tramway construction. They are the 
raison d'élre of tramways, and form, therefore, the text of 
this discourse. Having obtained powers, the tramway 
undertaker’s obligations do not cease on construction, but 
continue during working, and the maintenance of his 
monopoly depends on tke manner in which he fulfils his 
duties. Public and local advantage! Happily chosen—the 
words are in accordance with the spirit of highway law ; 
the public road is the King’s highway; free, peaceable 
unobstructed passage is the right of every wayfarer thereon, 
and the Crown, representing the whole State, safeguards 
that right. The road authorities have no right over the 
roads they maintain superior to those of the traveller from 
the most distant county or foreign lands. They have 
duties in respect to the roads; mainly to keep them epen, 
safe, and unobstructed to all comers. They have certain 
legal powers given them to enable them to perform those 
duties and to meet the consequent expenses, but proprietary 
rights or powers to obstruct, tax, or detain the traveller are 
not in their possession. 

These ancient elementary principles of English highway 
law apply to tramway politics in otber directions, which 
lead me away from the present subject; but they are 
cognate to that, because, in the first place, a tramway is 
an improvement of the highway on which it is laid, increas- 
ing its capacity and utility, cheapening its use, and saving 
the time and strength of the traveller. It follows, in my 
view, that those to whom Parliament entrusts tramway 
powers hold substantially the same position towards the 
public generally as highway authorities so far as their 
powers go; that they are equally obliged to afford all 
travellers the maximum facilities within their power ; and 
that Parliament is entirely justified in ensuring that the 
publie and local advantages" which the tramways autho- 
rised can afford shall not be limited by unreasonable conduct 
on the part of the undertakers, whether due to sentimental, 
selfish, or capricious motives. That tramway undertakers 
are authorised to collect fares for the use of the advantages 
they provide is an incident which does not affect my main 
principle. It means that the extension of travelling facilities 
is only available to those who can tender the legal fare, 
but this is a limitation in number, not in kind. 

It has been my lot during the last two sessions of Parlia- 
ment to hear many objections raised againet running powers. 
It is difficult to treat any of them seriously, and it is, 
therefore, not surprising that the learned counsel, obtaining 
no solid grounds for rejection from the mouths of his 
witnesses, found himself forced to claim the application as 
unprecedented. “Precedent” is a magic word; parlia- 
mentary counsel, with no arguments againet a proposal 
evidently for the public advantage, cry ‘ What prece- 
dent have you for such а demand?" This was the 
eontinued егу of the learned counsel for Birmingham and 
for Newcastle-on-Tyne during the recent running-power 
cases brought before Parliament, aud they busied themselves 
to show that there were no precedents, and that cases 
claimed by the other side as precedents lacked this or 
presented that important feature, and so differed entirely 
from the cases under discussion. The only other objection 
urged is founded altogether upon ignorance of what 
* running powers" really means. Again and again the 
objection has been raised that the running company is 
desirous of usurping the rights of the owners of the tram- 
ways, and confiscate to itself the management of the 
tramways run over. Ап idea, if it were not founded on 
gross ignorance, would be worthy only of the maddest 
inhabitant of Bedlam. I cannot do better than quote as 
an example the class of objection I mean— viz., a petition 
which was seriously and gravely presented to Parliament 
in the session of 1904 against the proposals made in the 


ы Paper read before the Tramways and Light Railways Association, 


1. 


Bill of the Tyneside Company for running powers over the 
tramways of the Newcastle Corporation: We, the under- 
signed citizens of the city and county of Newcastle-upon- 
Tyne, do humbly pray that your honourable House in con- 
sidering the Bill intituled ‘an Act to confer further powers 
upon the Tyneside Tramways and Tramroads Company, 
will refuse your consent to those clauses in the Bill in which 
the company asks for compulsory running powers over the 
tramways of the Newcastle-upon-Tyne Corporation, because 
we are strongly of opinion that the proposals in the com- 
pany's Bill are objectionable, retrograde, and against the 
public interest by reason, amongst other things, of their 
interference with the principles of municipal self-govern- 
ment—the adverse effect which, if carried out, they would 
have upon the smooth and efficient working of the present 
excellent tramway system of the Corporation, the curtail- 
ment of the existing through fares in the city and loss of 
'eentral control so essential to the working of а good tram- 
way system, the making subservient of the great central 
system to the small outeide system and the inconveniencin 

of hundreds in order to convenience a few individuals, and 
because we consider them an invasion of our rights as a self- 
governing community." Obviously the lack of a precedent 
or objections of the character indicated do not condemn a 
proposal, but as so much importance is attached to it, and 
there ia some interest and guidance to be obtained from the 
aroy of running powers, I will just go over the matter 

riefly. 

Very early in tho history of railway working in this 
country it was found that railway companies whose lines 
junctioned with each other did not always give either the 
passenger or goods traffic the advantages that the physical 
junctions rendered possible. Rebooking, changing carriages, 
transhipment from truck to truck, with delays, additional 
terminal charges, and other inconveniences and monetary 
losses, resulted. It is not generally known that railways 
were originally intended as highways for accommodating 
the engines and carriages for the conveyance of passengers 
and goods by other companies or persons, and that this 
principle applied with equal force to railways or tramways 
conatructed along a public road is instanced by the terms 
and conditions under which the promoters of che Swansea 
and Mumbles Railway obtained their powers. Section 92, 
Railways Clauses Act, 1848, reads as follows: It shall not 
be lawful for the company at any time to demand or take 
а greater amount of toll, or to make any greater charge for 
the carriage of passengers or goods than they are by this 
and the special Act authorised to demand, and upon pay- 
ment of the tolls from time to time demandable all com- 
panies and persons shall be entitled to use the railway, 
with engines and carriages properly constructed, as 
by this and the special Act directed, subject, never- 
theless, to the provisions and restrictions of the Rail- 
way Regulation Act, 1842, and to the regulations to 
be from time to time made by the company by virtue of 
the powers in that behalf hereby and by the special Act 
conferred upon them.” By the enactment of the Railway 
and Canal Traffic Act, 1854, Parliament obliged all com- 
panies whose lines junctioned to provide for through book- 
ing, through goods rates, and to permit the through running 
of carriages, wagons, and trucks. The arrangements between 
companies, generally known as running powers, differ 
from facilities in that they permit a railway company to 
run over the lines and use the stations of another with its 
own engines and servants. 

There are abundant examples of running powers by 
agreement between railways, sometimes one-sided, some- 
times mutual, and there are a number of cases where 
Parliament has granted running powers by compulsion. 
In the latter case Parliament appears to have acted upon 
principles which may be classified generally under the 
following heads: to save the running company useless 
expenditure in duplicating lines or terminal accommoda- 
tion; to meet an obvious public convenience which could 
not be left at the mercy of the possible unreasonableness 
of the company in possession ; to remove the obstruction 
wilfully offered by a company to the traffic of another 
company, or where a company has failed to afford proper 
facilities; as a statutory confirmation of an agreement 
entered into between two companies, во that the public advan- 
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tages so gained should not be at the mercy of future 
quarrels or divergence of interests between the contracting 
companies. 

In such cases the principle seems to have been conceded 
that the running company should take no profit on fares 
earned on the owning company’s lines. It pays its own 
train expenses, and very frequently some charge by the 
owning company for terminal services and facilities. There 
are a few exceptions to this rule of no profits. It can, 
therefore, fairly be stated that the principles regulating 
running powers are fairly established in most cases in 
railway legislation and traffic. I propose to show that 
there is not the slightest reason why similar principles 
should not be applied to tramways, whether authorised 
under the Tramway Act or as tramroads, or under the 
Light Railways Act, that there are abundant examples of 
running powers by agreement, mutual running powers, and 
compulsory running powers as between tramways, and to 
go a little further by showing that while facilities gene- 
rally meet railway conditions, those of tramway traffic make 
facilities wholly impracticable for the attainment of the 
mach.desired public advantage. 

The earliest case of running powers that Iam able to 
find as regards tramways was in 1874, when the Swansea 
Tramway Company obtained compulsory running powers 
over the Mumbles Railway, and for many years the curious 
spectacle was observed of a horse tramcar sandwiched in 
between the steam-cars of the Mumbles Railway, an 
obviously inconsistent mixture of traffic resulting in incon- 
venience, which was therefore discontinued a few years ago 
by agreement, subject to compensation. In 1882 powers 
for running into Dudley by the South Staffordshire and 
Birmingham and Midland were obtained ; in 1882 running 
powers were obtained over the Walsall and Wednesbury 
and West Bromwich Tramways by the Staffordehire Tram- 
way Company; in 1884 the London Street Tramways 
obtained running powers by agreement over the North 
Metropolitan system in Gray’s-inn-road between Holborn 
and the junction of Theobald’s-road with Clerkenwell- 
road ; Plymouth Corporation over the Stonehouse Com- 
pany's line, 1900; in 1900 Poole Light Railways and 
Christchurch and Bournemouth Tramways over the 
Bournemouth Corporation Tramways; Glasgow Corporation 
aver Paisley Company, 1901; in 1901 the Spen Valley 
Light Railways over a portion of the Batley Tramways ; 
Salford over Manchester, 1902; Metropolitan Electric 
Tramways over Walthamstow, 1902; South Lancashire 
over St. Helens, 1903; Brighton and Hove Company over 
Worthing Corporation, 1903; Tyneside and Newcastle, 
1904; Wakefield Light Railwaye over Ossett, 1904; 
Leyton over Lea Bridge, 1904. Running powers have been 
arranged between Oldham, Ashton, and Hyde Company 
and the Stockport Corporation over portions of the two 
systems by agreement ; Dundee and Dundee and Broughty 
Ferry Company ; Manchester and Ashton, and other out- 
side local authorities; Wakefield and Leeds; Aberdeen 
and Aberdeen Suburban; East Ham and West Ham; City 
of Birmingham Company and Birmingham Corporation 
Tramways. 

The advantages of running powers, which enable two or 
more systems to be linked up and worked without any 
change of car, are so obvious, both on the grounds of public 
convenience and of financial benefit to the owners, that it is 
difficult to understand the existence of opposition. I have 
made many observations on the effect of a break of service 
on the traffic of tramway systems. In every case the effect 
of a break is to reduce the earning capacity on the routes 
immediately affected from 15 to 50 per cent., whilst there 
is frequently a much wider spreading of the effect than 
could be anticipated, and any gain on alternative routes 
between the same points is far less than the direct loss. 
Conversely, directly the connection is re-established, the 
traffic returns to the normal conditions. The favourable 
effect of a “through” connection established between two 
systems previously worked with a break of service confirms 
these cases. As an illustration, I may instance the well- 
known Newcastle and Tyneside case. By the courtesy of 
Mr. McLellan, I am able to quote figures obtained from his 
statistics of traffic. The Newcastle tramways terminate in 
open country about balf a mile from Wallsend, The Tyne- 
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side Company’s line runs up to the same point through 
Wallsend from North Shields. During the month of April, 
1904, when a change of car was necessary to enable pas- 
sengers to get from the Corporation's system to the company's 
system, or vice versi, Newcastle brought 48,796 passengers 
up to the terminus, out of which the company carried 
on 11,414, leaving 37,382 passengers on the a 
Now, from the nature of the country, practically the 
whole of that number must have been bound for 
Wallsend and preferred to walk the half-mile stage 
instead of mounting another car. During the month of 
September both the Corporation’s and the company’s cars 
ran through, and 48,409 passengers arrived from Newcastle 
at the point mentioned, 36,305 of whom went on to 
Wallsend, thereby reducing the figure of 37,382 passengers 
walking on to 12,104; and, mark you, this result was 
obtained immediately upon the through service being run. 
Similarly, travelling towards Newcastle in April, 16,070 
passongers only were carried to the termination of the 
company’s tramways, whereas in September 29,930 availed 
themselves of the through cars on this stage. Mr. McLellan 
farther informs me that the through service has undoubtedly 
generally stimulated the tramway traffic. In considering 
these figures, it must be borne in mind that the month of 
April took in the Easter holiday traffic, and that between 
April and September the electrified service on the North- 
Eastern Railway came into operation. 

Another typical instance I may take is the case of Birm- 
ingham and Aston. For a number of years a through 
servico was run from the centre of Birmingham to Aston. 
During the last six months of this through service 449,853 
passengers were carried monthly, and from statistios taken 
it was found that 723 per cent. of this number (326,142) 
erossed the city boundary into the Aston district. Owing 
to the conversion of the tramways from steam to electric 
traction a break at the boundary was necessary, and it was 
then found that the number of passengers carried monthly 
in the Aston district averaged 178,671, showing a decrease, 
therefore, so far as Aston section of the tramways is con- 
cerned, of about 50 per cent. Now, I know it may be said 
that the Birmingham section of the line did not suffer at 
all from this break, but it is necessary for me to point out 
that the first 1d. stage on this line from the Birmingham 
end extended some distance over the boundary. When 
Birmingham started the electrical service to the boundary, 
they, of course, charged a 1d. fare, so their passengers had 
to pay the same fare for travelling a shorter distance by an 
improved method of traction, and at the same time had the 
undoubted inconvenience of walking a portion of their 
journey. The incident that the gain or loss of traffic may 
not be equally shared between the two undertakers does 
not affect the argument of public convenience. It may 
affect the terms. | 

Another instance is that of the Leith and Edinburgh 
Tramways. The break occurred at Pilrig when the 
Edinburgh section of the line was cabled. The loss entailed 
here was about equally divided between the two sections, 
totalling to £6,000 per annum. The length of route 
between Princes-street, Edinburgh, and the centre of Leith 
is about a mile and a half, so that the loss in money 
mentioned is equivalent to £4,000 per mile per annum, 
which is a good deal more than many tramways get as their 
rate of gross earnings. 

There are marked differences between railway and tram- 
way traffic conditions which materially affect the conditions 
and terms of running powers. Generally, compulsory 
running powers are exercised by one company over the 
line of another in respect to through traffic only, the local 
traffic being served exclusively by the owning company. 
Such an arrangement is clearly impracticable on a tramway ; 
the foreign car must be available for the local traffic as 
well as the through traffic. This also applies on railways 
with a traffic similar to that of tramways; for example, 
the several railway companies who run trains on the rail- 
ways of the District and Metropolitan Companies. 

Another difference arises in respect to the utility of 
"facilities" in the railway sense as distinguished from 
running powers. On a continuous railway journey it makes 
little or no difference to the convenience of passengers that 
the locomotive is changed at a particular station, or that 


886 THE ELECTRICAL ENGINEER, DECEMBER 9, 1904 


the s of one company are relieved by those of another. 
Butit appears to be found convenient by the companies 
themselves to employ through guards wherever the traffic 
islarge. The tramway case is quite different. Changing 
ear erews at а boundary must lead to some waste of men's 
time and to delay of the traffic, for clearly there must be a 
spare or overlapping erew available, or cars in opposite 
directions must await each otber's arrival at the boundary. 
The fact that the car is also the locomotive, and that the 
conductor ie also the booking clerk, introduce other objec- 
tions to the exchange of crews. “Facilities” which only 
amount to the issue of through tickets with a change of 
cars at the meeting points need not be considered, as I 
have already shown that even where there is no change of 
ownership, and therefore every endeavour made to minimise 
inconvenience, a great loss of public advantage, and, thore- 
fore, of traffic, results. 

I therefore take it that running powers between adjoin- 
ing tramways are necessary for the full accomplishment of 
their public purpose, and, incidentally, for the best com- 
mercial results to the undertakers as fully proven; and 
submit that any tramway undertaker, whether municipal 
or company, who stands in the way of such conveniences, 
is abusing hia position in just the same way as would a 
road authority who built walls or dug ditches across the 
roads at its boundaries, in order to compel every passenger 
to climb over or splash through them as the penalty 
for intruding on “our roads” or leaving the “sacred 
territory.” 

The justification of compulsory running powers is, of 
course, the publio necessity. It ought not to be tolerated 
that parties entrusted by Parliament with tramway powers 
should be permitted by unreasonable conduct to prevent or 
hinder the full public use and advantage of any means of 
connection. Experience shows that, unfortunately, reliance 
cannot always be placed upon tho reasonable conduct 
of the parties. Whether it been a corporation or a 
company that has been unreasonable is not to the point, 
but there does seem a greater tendency on the part of cor- 
porations to object to through running on such sentimental 
grounds as that it is an intrusion on our tramways,” and 
on such “ practical” grounds as that there are difficulties in 
controlling “foreign” car crews, that the town tramways 
are already pressed to their full capacity, that there will 
be ticket and account difficulties, and even, reductio ad 
absurdum, difficulties in apportioning responsibility for 
accidents. The only one of these “ practical” objections 
worthy of discussion is that of the full occupation of the 
city tramways by the local traffic. If this is a fact, it shows 
that further tramway facilities are necessary, say, for 
example, by the construction of lines more or less parallel 
to the through routes, and I would submit that, given tho 
maximum ble number of cars on the city lines, there 
wil be & balance of advantage in having some of them 
running through, to and from the suburban districts, even 
though some short-distance or local passengers are displaced 
by сшщ or through passengers. 

In the application for running powers into Birmingham 
the Corporation were prepared to give what they called 
“facilities,” which I have already distinguished from 
running powers. This meant, as we all know, and as Mr. 
Bellamy was good enough to tell us in evidence, change of 
crews at the boundary: which in his opinion was all that 
was necessary and perfectly workable. Picture to yourself 
for a moment in the crowded streets of Birmingham a 
service of cars with a headway of every few seconds, and 
fresh conductors and drivers popping up and down from 
the cars arriving or leaving the city boundary, and you 
have a spectacle worthy of a Drury Lane pantomime. A 
few months after the rejection of the Bill for running 
powers, the Birmingham Corporation were fortunate in 
obtaining the advice and the co-operation of one of the best 
known and most accomplished tramway managers in this 
country. The following extract from а speech made by 
Mr. Alderman Beale, the chairman of the Tramways Com- 
mittee of Birmingham, in May of this year, is far more 
eloquent and convincing than any words of mine as to the 
results: Going on to explain to what extent the Corpora- 
tion had given way, Alderman Beale said that when the 
Corporation went before Parliament it objected to the 


granting of powers to the company to run through the 
city. The Corporation rather favoured the Liverpool system 
of a change of crews at the boundary. The company did 
not like that, and the committee had given way to the extent 
of allowing the company’s cars to run into Birmingham 
in charge of the company's servants. Really, on reflection, 
the objection to this seemed to be sentimental rather than 
practical, and in some respects.the arrangement would be 
au advantage, because they had been able to provide that 
the whole risk regarding a certain car should be borne by 
the body to which it belonged.” 

The only cases where running powers have been settled 
by reference are those of the Swansea and Mumbles, and 
the Glasgow and Paisley of this year. The Swansea case, 
being a very peculiar one and a very ancient one, it is 
unnecessary here to consider it. It may be interesting, 
however, to quote the case of Glasgow and Paisley, 
recently determined by the arbitrator, Lord Balfour of. 
Burleigh, who was appointed by the Board of Trade. 

Glasgow in 1901 was granted running powers into the 
centre of Paisley, and having decided to exercise this power, 
and not being able to agree with the Paisley Company as to 
terms and conditions, the matter was referred to arbitration. 
The distance from Glasgow to Paisley is 74 miles, one mile 
of which is owned by the Paisley Company. Glasgow 
proposed to charge a “through” fare of 34d., and it was 
suggested that the company was only entitled to receive 
the proportionate fare in mileage less a sum for working 
expenses. The company, however, claimed their statutory 
fare with no deductions, and a sum representing 6 per cent. 
interest on the cost of constructing a siding that had by 
the Act to be provided for the accommodation of the 
Glasgow cars. The company obtained by the award their 
fall statutory fare for local traffic, and inasmuch as they 
charged for their own through " traffic 1d. for 14 miles 
(being three 24. stages), they were allowed 24. for each 
“through” passenger from Glasgow, less 3 3d. per car mile 
for working expenditure Another interesting part of this 
case is that Glasgow have to pay for the current they use 
while on the Paisley lines. The principle is, therefore, 
established that the owning authority is entitled to 
receive а sum per passenger in excess of the propor- 
tionate mileage for the through fare, and, in addition, 
the Corporation have to pay the costs of terminal 
service and facilities. The decision seems fairly to repre- 
sent the views held by railway managers of the past, 
such as Sir Edward Watkin, who explained to the Railway 
Companies Amalgamation Commission in 1872 that the 
owning company was entitled to receive something beyond 
the ordinary fare on account of the increased traffic receipts 
accruing to the running company due to the running powers 
and also a proper sum for terminal accommodation. 

It has been already stated that running powers on a 
railway do not mean profit to the running company. In 
caso of mutual running powers on two systems of tramways 
this practice should, I think, still prevail; but in cases 
where there is no mutuality in running powers, like Glasgow 
and Paisley, it is а very different proposition. Glasgow, by 
obtaining & through service into the centre of Paisley, with 
& population of 120,000, instead of having to stop at the 
boundary, is fructifying some miles of their barren line to 
the detriment of the Paisley Company ; whereas, if Glasgow 
and Paisley had mutual powers, this one-sided advantage 
would not exist. It is clear that in all cases where an 
outside company desires to gain admittance to the centre 
of another tramway system it is proper that the local aervice 
should not be interrupted, and that, in adjusting terms and 
conditions, if running powers are granted into the centre of 
the existing system, the effect of the break at the centre 
ought to be taken in account as a set: off against any 
advantage the owning company may be said to secure in 
extra traffio by the connection. 

Having regard to the importance to the publie of the 
advantages I have endeavoured to indicate, which experi- 
ence shows cannot but result from the working of tramways 
connecting important districts as a through service free 
from obstruction, I venture to suggest that this association 
will perform a most useful function by making every 
endeavour to remove the many prevailing and unfounded 
misapprehensions which exist, by the dissemination of 
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information bearing upon the subject, and so abolish what, I 
think, must be conceded to be a most mischievous obstruc- 
tion to the better and more useful developments of inter- 
connection by means of through traffic. 


The following is a summary of the discussion : 


Mr. Alfred Baker, the president, said that if compulsory powers 
really meant what the author indicated, he could see no very t 
objection to them. But did they ! Had the seekers after шошо. 
running powers always been willing to forego all the profits from the 
lines over which they desired to ran! He thought not. If the 
British Electric Traction Company had never wanted to make any 
profit within the city of Birmingham, everybody had been under в 
most extraordinary misapprehension ; but he must congratulate the 
author upon his definite pronouncement that night, that through 
powers should not mean profit to the running party in respect of the 
other owner’s area. Боаза the details of the Birmingham саве, he 
stated that the company applied to Parliament to coerce the Oorpora- 
tion into granting through powers, and the learned counsel for the 
company laughed to scorn the Corporation's on that the matter 
was quite capable of friendly: arrangement. e Corporation were 
quite prepared to grant through powers voluntarily, but objected 
to compulsion. appily, Parliament adopted the Oorporation’s 
view, and the sequel proved that the question could easily be 
adjusted by negotiation. The arrangement was working exceed- 
ingly well, as he believed all such a ments would where 
both parties tried to do the right thing. Tach party provide 
& number of cars proportionate to the route mileage in their 
respeotive areas; the total receipts are divided in proportion to the 
route mileage, except that 5 per cent., representing those passengers 
riding exclusively within the city, is reserved to Birmingham ; each 
party pays its own expenses and is responsible for accidents through 
its own servants’ negligence. In the case of two large systems joining 
each other, it would only be necessary to divide fares on the stage 
crossing the boundary. The author had oritisised the evidence given 
by Mr. Bellamy in this case in regard to change of crews at the 
boundary. Mr, Baker strongly defended Mr. Bellamy’s attitude so far 
as regarded rural districts where the service was comparatively 
infrequent. It would be fallacious to lay down hard- and - fast terms 
for inter-running, but he thought that those adopted at Birmingham 
might generally be followed with safety. He certainly did not believe 
in а dog-in-the-manger policy, but he did think it the bounden duty 
of every local authority to protect the system it had built for its 
citizens, The danger of compulsory running powers was that municipal 
lines might be а by unscrupulous promoters building lines in 
sparsely populated neighbourhoods, but this peril, he acknowledged, 
was less than apperent, because if the principle that the running 
company should not make a profit over the other party’s lines were 
established, there would be little inducement for such promoters to 
construct lines. The author justified compulsory powers on the ground 
of public convenience, but Mr. Baker believed that where there was 
a legitimate demand, public opinion would be quite strong enough to 
compel an unreasonable undertaker to come to terms. 

Mr. Barber Gienn frankly confessed that he viewed the matter 
entirely from the company point of view, and could not participate in 
any feeling as to the sacred character of municipal territory. It 
was simply a case of public necessity. Whether the inside line was a 
city system and the outside one a suburban system did not matter, 
because terms could be adjasted. He quoted the case of a company 
of which he had been secretary for over 50 years. They had years ago 
made arrangements with an adjoining company for through running. 
The first sgreement was that there should be a pooling arrangement 
on the basis of the respective number of cars, That did not work 
altogether satisfactorily, use, he remarked humorously, his manager 
wanted: to exceed the receipts of the other party, with the result that 
there were suggestions of such irregularities aa hanging the road.“ 
Oonsequently ап arrangement was substituted by which each party kept 
their own receipts and adjusted expenses fortnightly. This arrange- 
ment continued for years, and no difference ever occurred that was not 
settled in a few minutes. He also mentioned the case of a light railway 
with which he was associated. This line met a municipal tramway, and 
the authorities paid a certain sum for running over a mile of the light 
m The corporation were willing to Jer a liberal sum for running 
over the whole of it, but they abeolutely declined to entertain any idea 
of the other side running over their lines on any terms, presumably on 
account of the aforesaid ‘‘sacred” character of their territory. He 
deprecated threatening corporations that if ay did not grant running 
powers the case would be taken before Parliament, but he thought 
there should be a general enactment that adjoining owners should 
hegotiate. The case of Newcastle exemplified this, and he was sure 
that in a twelvemonth the Oorporation would wonder why they ever 
opposa through running. In the case of busy towns the idea of 
changing crews would be ridizulous, but there were cases in which it 
would be simple. 

Mr. E. F. Vesoy-Enox, barrister-at-law, thought that where it 
could be arranged that the running party should pay an agreed sum 

car mile and keep all the receipts, as in the case of the London 
Dounty Council and the Bexley Urban District Council, it was a very 
simple way, and saved a lot of trouble, This wae the arrangement 
between the London and North-Western and the District Railways in 
t of the former running to the Mansion House, It was a reproach 

to our legislation that there was no provision for through running on 
tramways as on railways, Parliament had not legislated for tramways 
since the Act of 1970. It was all very well to say that public opinion 
would suffice to settle differences, but the public often divided iteelf 
into factions. He pointed oub that it was not solely a question between 
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municipality and company, as in Lancashire tramways were lying 
derelict because municipalities could not agree between themselves. 

Mr. Blaine, manager of the West Ham Oorporation Sue 
lamented the absence from the paper of the question of terms. He 
then quoted the case of his system and that of the adjoining borough 
of East Ham. The obstacle had been relative earning capacity; but 
the parties had as an experiment that each corporation should 
take the whole of the profit earned by its саге in the other district. He 
had since found that the traffic on the Weet Ham system averaged 
over 60 per cent. more than that on the East Ham system, but he con- 
sidered the great object was to start through running, by а tentative 
arrangement if necessary, the results of which could serve as the basis 
of & permsnent arrangement. 

Alderman Ivey, chairman of the West Ham Electricity and Tram- 
ways Oommittee, pointed out that East Ham had compulsory powers 
for running over his Corporation's lines, and this, he was suce, acted 
as a useful lever in coming to terms. He strongly advocated that 
there should be compulsion on tramway undertakers to negotiate for 
through running. If necessary, the terms could be settled by some 
authority such as the Board of Trade, which, strengthened if need be 
on the technical side, would constitute a very suitable tribunal. The 
cost of a line was immaterial ; ite earning capacity should be the basis 
of an arrangement. Seeing that railways, which ran on their own 
land, had to grant through running, there was still more reason why 
tramways, which ran on publio highways, should be compelled to do 
the same. Details of management could be settled afterwards. Why 
not let the respective managers discuss terms instead of holding a 
series of abortive conferences between the committees! The former, 
he believed, would be able to arrive at the basis of an agreement in а 
very short time. On the engineering side, the question of standard 
gauge and similar matters should receive most careful attention when 
applications for new systems were considered. 


Mr. England, manager of the Wakefield Light Railways, stated that 
although he was а company man, and thought that everybody muat 
agree that the policy of through running was not open to discussion, 
he strongly objected to compulsory powers, There was no need of a 

neral enactment ; the common sense of the managers would suffice, 

he manager of the Leeds Oorporation tramways and himself had 
settled the heads of agreement at & single meeting, supplemented by 
& game of golf. А common time-table was across прод and the 
service was accelerated, if necessary, by telephone. s supplied the 
company with tickets in bulk, and as soon as the company’s cars passed 
the boundary, journeying into Leeds, their conductors issued a Leeds ' 
ticket. The company gave a reduced through fare between Leeds and 
Wakefield, and issued a ticket which entitled the holder to travel 
between the two towns, but as Leeds was entitled to one penny of the 
fare charged for the through ticket, as soon as the car crossed the 
boundary the company's,conduotor issued a penny ticket to each 
holder of a through ticket. The company рр tickets to Leeds in 
bulk, which were similarly dealt with by the Corporation, He objected 
to а change of erews, because when the men got off the cars, it needed 
an inspector to look after them and a superintendent to look after the 
inspector. 

Mr. Sellon, in his reply, traversed Mr. Baker’s view that there 
should be а change of crew where possible. Modern conditions would 
seldom permit of such a course, [А little pass:ge-at-arms ensued here 
between the speaker and the president on this point, and on the ques 
tion of the Birmingham negotiations, but after a few remarks on either 
side the misapprehension was removed, Mr. Baker explaining that he 
did not suggest change of crews for urban traffic ] Proceeding, Mr. 
Sellon stated that the granting of mere facilities had long ago been 
tried in the United States, and discarded as altogether e. In 
reference to Mr. Blaine's comment about the absence of terms, he 
thought that gentleman had misconoeived the purpose of the paper, 
which was to enunciate the general principles of through ruuniag. 
The terms only concerned the erp affected, who could arrange 
matters between themselves. He did not advocate & hard-and.fast 
decree for compulsory running, but simp'y a general enactment that 
if the parties could not agree upon terme, the matter should be referred 
to some authority such as the Board of Trade. This was absolutely 
essential, There would be no need to resort to it where the parties 
were willing to negotiate, bat all owners were not, as witness New- 
castle, which cost £10,000 for parliamentary proceedings, and wae 
settled in а few days afcer the committee had expressed its views 
strongly. He weloomed Alderman Ivey’s observation that attention 
should be given to such engineering matters ав standard gauge when 
new systems were sanctioned. 


Votes of thanks to the author and the president closed the 
proceedings. 
—————nÓ qu 
THROUGH RUNNING—COMPULSORY OR 
OTHERWISE. 


The importance of this question led us to ask the opinions 
of the numerous tram way chairmen, engineers, and managers 
throughout the country with respect to the advisability of 
through services, whether compulsory or not. The follow- 
ing are a few of the replies received, from which it will be 
seen that nearly all interested in tramways favour through 
running as a public boon. The opinions as to the methods 
of securing the advantages of through services are of great 
value at the present time. We have arranged the replies 
in groups, putting first those received from chairmen of 
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municipal undertakings ; 
lastly, 
managers, 
Group I.—LETTERS FROM CHAIRMEN oF TRAMWAY 
COMMITTEES. 
Darlington, Dec. 5, 1904. 

Dear Sir, —І have much pleasure in replying to your 
letter of the 29th ult., but you must please understand that 
the views I express are my own, and not those of the Light 
Railway Committee of the Darlington Corporation, over 
which I have the honour to preside. The question of 
running powers over light railways is a subject I have 
paid much attention to. All railways, like highways, are 
constructed and maintained for the public advantage, and, 
in my opinion, light railway authorities, equally with high- 
way authorities, are obliged to afford the public the maximum 
facilities within their power, and this view receives con- 
firmation by Section 92 of the Railway Clauses Act, 1845, 
which enacts that upon due payment of tolls all companies 
and persons shall be entitled to use the railway with engines 
and carriages properly constructed, subject to certain 
restrictions and to the regulations made by the company ; 
and by Section 108 (authorising the company to make 
regulations), no such regulations shall authorise the closing 
of the railway, or prevent the passage of engines and 
carriages thereon at reasonable times. You will thus see 
that the public have the right to use a railway with their 
own engines and carriages. Further, it is provided by 
Section 76 of the Railway Clauses Act, 1845, that owners 
or occupiers of adjoining lands shall be entitled, subject to 
certain restrictions, to lay down branch railways to com- 
municate with any railway for the purpose of bringing 
carriages to or from or upon the railway, and that the com- 
pany shall, if required, make openings in the raila, and such 
additional lines as may be necessary for effecting such 
communication. 

Why should light railways be any different from ordi- 
nary railways? The objection so often raised, that the 
running company was desirous of usurping the rights of 
the owners of the light railway, and arrogate to itself the 
management of the tramways run over, is an idea founded 
on ignorance of what running powers mean. The principles 
regulating running powers on railways are well established. 
The ordinary mode of adjusting the conditions on which 
running powers shall be exercised is by giving 75 per cent. 
of the rate to the owning company, and 25 per cent. to 
the company exercising the running powers, and the 
Railway Commissioners will not, save except under very 
exceptional circumstances, vary the proportions, constant 
usage having crystallised them into a rule. The disadvan- 
tage caused by break of service is to reduce the running 
capacity on the routes immediately affected very con- 
siderably, 

A through connection gives a great stimulus to tramway 
traffic. Running powers on light railways are equally 
necessary with railways for the accomplishment of their 
public purpose, and for the best commercial results, Any 
authority standing in the way of such convenience is 
abusing its position. 

І regard running powers as a public necessity. Light 
railways were established in order to act as feeders to the 
railways, and in Darlington I strongly urged that the gauge 
should be 4ft. 8Jin. instead of 3ft. біп, во that the wagons 
for goods traffic might be interchangeable, but I was out- 
voted. There is no doubt that if the Light Railway Com- 
miesioners had insisted upon a uniform gauge of 4ft. 8Jin., 
light railways throughout the country would have been, as 
they ought to be, of immense advantage to the community, 
as in time they would all have been connected up into one 
large system, which is impossible under present conditions, — 
Faithfully yours, EDWARD WOOLER,, 

Chairman of the Darlington Light Railway Committee. 

Corporation Tramways, Huddersfield, 


next, those from companies ; and, 


Huddersfield, Dec. 2, 1904. 
Dear Sir, —In answer to your enquiry, I have no hesita- 
tion in expressing myself strongly in favour of intercom- 
munication between tramway systems. It is unfortunate 
that the four county boroughs in this portion of the West 


those from municipal engineers and tramway 


Riding have all adopted different gauges, so that where the 
systems join up to each other an exchange of running 
powers is an impossibility. It has always struck me that 
the commercial advantages of such connections were enor- 
mously reduced by the fact of passengers being compelled 
to change cars. It seems to be part of the creed of public 
authorities to entertain feelings akin to jealousy of their 
immediate neighbours, and this fact will always he a 
stumbling block to intercommanication between municipal 
systems. Where the territories of several urban or rural dis- 
trict councils come between two manicipal authorities, I think 
it would be to the benefit of everyone concerned to encourage 
& company to form the connecting links and to give them 
running powers to the centre of each of the terminal large 
towns. The financial wiedom of corporations going any 
considerable distance beyond their own areas is becoming 
every year more open to question as the results are ascer- 
tained. But a company can work a line and pay a dividend 
where а corporation would have'to go to its ratepayers for 
assistance. 

The whole question resolves itself into this—to givo the 
public all the advantages and facilities possible so long as 
you can make a profit out of them (for I submit you are 
not justified in engaging in municipal trading unless you 
make a profit out of it). It matters not to the passenger 
whose car he travels in so long as he is conveyed to his 
destination as quickly as possible, &t a reasonable fare, and 
with some approach to comfort. The Commons Committee 
gave not only Newcastle but all municipalities a wholesome 
lesson, and in future I hope we shall give more considera- 
tion to public convenience and leas to municipal sentiment. 
There need to be no insuperable difficulty in apportioning 
the receipts and expenses if each party is willing to take 
what rightly belongs to it without trying to score off the 
other.—Yours faithfully, Т. H. Moore, 

Chairman of the Huddersfield Tramway Committee. 


Town Hall, Blackpool, Dec. 2, 1904. 
Dear Sir,—The mayor desires me to acknowledge the 
receipt of your letter of the 28th ult. We are unable to 
give you any information at present on the question of 
intercommunioation between tramway systems, as it is not 
yet in operation within the borough. I may say, however, 
that the Blackpool, St. Annes, and Lytham Tramways 
Company, Limited, and the Corporation are in negotiation 
as to mutual running powers over the two systems.— 

Yours truly, T. Lorros, Town Clerk of Blackpool. 


Ipswich, Dec. 2, 1904. 

Dear Sir, —I beg to acknowledge your letter asking for 
my views on the commercial possibilities of intercommuni- 
cating tramway systems. I regret that I have not con- 
sidered the subject, and inasmuch as this Corporation’s 
system is most unlikely to be linked up with any other for 
а great number of years, we shall in all possibility never 
have to consider the question. I should think it would be 
a terrible nuisance from a manager’s point of view, both 
mechanically and commercially. 

A toll per car per car mile run upon the basis of a profit 
on cost per car mile, interest, and redemption, with a per- 
centage for depreciation, would seom the only basis. To 
attempt a ticket system would be impossible of achieve- 
ment. No strange cars should ever be allowed on а single- 
line aystem.— Yours faithfully, 

HERBERT J. W. JERVIS, 
Chairman of the Ipswich Tramways Committee. 


Preston, Dec. 2, 1904. 


Sir,—In reply to your favour of Nov. 29, while I fully 
recognise the importance of the question of intercommunica 
tion and all that depends upon it, I have so recently been 
appointed chairman of our Tramway Committee that I feel 
considerable diffidence in passing any opinion whatever upon 
the subject, but I presume some arrangement for division of 
receipts and expenses could be arrived at somewhat on the 
lines of the Railway Clearing House working.— Yours truly, 

Е. J. ANDREW, 
Chairman of the Preston Tramway Committee. 
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Group II.—Letrers FROM MANAGING DIRECTORS AND 
ENGINEERS OF TRAMWAY COMPANIES, 
16, Great George-street, Westminster, Dec. 1, 1904. 

Sir,—In response to your letter of yesterday, I cannot, 
perhaps, do better than to endorse Sir John Dickson- 
Poynder's powerful plea which recently appeared in the 
columns of the Times, displaying a most searching ооп- 
sideration of the question of “through communication ” in 
its relation to the greater question involved in respect to 
the housing of the people. There is much that I should 
like to aay on the particular case of the Tyneside tramways, 
but I refrain from doing so because I might, as a repre- 
sentative of “ private” (as сана from “ municipal ”) 
enterprise, be regarded as prejadiced, and I prefer to main 
tain the controversy at the high level on which Sir John 
Dickson-Poynder has placed it. The issue is one of 
national importance, for the housing question lies at the 
root of a score of others. There would be greater 
efficiency, physical and mental, if the masses were enabled 
to live under healthier conditions than are possible in our 

reat cities. The fundamental cause of overcrowding and 
ite attendant evils are correctly described by him when he 
says, "there comes a Mage in all city development when 
houses for the working classes cannot be provided at an 
economio rent by reason of enhanced site value," and, in 
my view, he is on equally safe ground when he adds, the 
only remedy to hand is cheap and expeditious locomotion to 
the suburbs." 

In the suburbs of London, and of all our great cities, 
there exists land апа to spare on which houses for the 
working classes can be provided at an economic rent. The 
difficulty is that this land is remote—practically inaccessible 
A workman must live near his work. He—good fellow 
that he generally is—is willing to put up with many incon- 
veniences for the sake of finding a healthy home for his 
family, but there are limits beyond which he cannot go. 
His wages do not provide much margin for travelling 
expenses. His daily journeyings must, therefore, ђе “ cheap 
and expeditious,” as Sir John concisely puts it. The question 
resolves itself, in short, into one or transit, in London 
inevitably of through communication.” Thanks to that 
combination of “tube,” “rail,” and “tram” to which 
Ihave pinned my faitb, it is now possible for working. 
men to live at Ealing, at Southall, or Hounslow, even as 
far afield as Hayes and Uxbridge, on the west, or at Rich- 
mond, Teddington, Twickenham, Hampton, and Staines in 
the Lower Thames Valley; for in these directions, and 
presently even far beyond, the electric cars of the London 
United will carry him swiftly and comfortably at a cost of 
something less than a farthing a mile. | 

Ia this connection I may, perhaps, quote some figures I 
recently submitted to the Royal Commission on London 
Traffic. In 1900 the passengers carried on the nine miles 
of horse tramway then existing in West London numbered 
some 8,000,000 ; and when, in promoting our first Electric 
Tramways Bill, I ventured to predict that, with the proposed 
extensions to Hounslow and Hanwell, we should carry at 
the rate of 25,000,000 passengers a year, it was thought I 
was over-sanguine. In point of fact, I under-estimated 
rather than exaggerated the figure, for the number of 
passengers in 1902 was 36,000,000, while last year, on the 
increased mileage, over 45,000,000 were carried. This was 
equivalent to our carrying 126 times over, in the course of 
the year, the entire population in the districts served. In 
1900 there were only three workmen’s cars running on the 
London United horse tramway system. We are now run- 
ning daily upwards of 30 workmen’s cars, and, on an 
average, we carry the passengers by those cars over five 
miles for 1d., the distance actually covered for that sum 
being in several instances over seven miles, and the average 
fare considerably under 1d. per mile. "Whereas the total 
number of workpeople carried in 1900 under horse traction 
was only 142,000, the number has now risen to 2,562,000— 
an increase of 145 per cent. Concurrently with the expan- 
sion of our traffic there has been a remarkable growth of 
the suburbs in the West of Lhndon. Such is the demand 
for house property that estates where one dwelling formerly 
stood on its own acreage are now being cut up into building 
plots for houses that average from 20 to 30 to the aore, 
and land which a few years ago could not be sold advan- 


tageously is eagerly purchased and developed. Had these 
routes о which I speak not been continuous, had there 
been dual ownership with one of the owners of the 
exclusive mould of the Newcastle Corporation, it is incon- 
ceivable that this expansion of traffic and this extension of 
healthy residential areas could have taken place. 

So much has been accomplished on this side of London 
that it is beginning to be possible for evon those least 
richly dowered with imagination to realise how much more 
might be done if, not in the West of London alone, but in 
the North, the South, the East—and not merely in London, 
but in everyone of the great cities and towns of England— 
there existed such means of “cheap and expeditious and, 
what is essential to cheapness and expedition, continuous 
communication between the country and the town as electric 
tramways are capable of supplying. I use the phrase 
“capable of supplying” advisedly, for even in our own 
case the capabilities of electric traction as applied to 
tramways are only imperfectly realised in practice. Our 
undertaking is heavily burdened by the exactions of short- 
sighted local authorities ; many miles of extensions which 
might to-day have been in operation have been delayed or 
abandoned because it was impossible for us to satisfy the 
rapacity of these bodies, and our connection with the 
underground electric railway system of the Metropolis is 
imperfect, and must. remain so for the present, the 
London County Council having again prevented us from 
obtaining powers to carry out important connections 
between the London United and the Metropolitan 
District Railway. When the municipalities forget 
that they are tramway promoters, their views on 
housing questions and on intercommunication are sound 
enough. True, Mr. Benn spoke in the House of Commons 
on the Tyneside Bill as though it would be an intolerable 
grievance for the London County Council to be asked to 
grant running powers to tramway companies whose lines 
were prolongations of the municipal system. But Mr. 
Dickinson, representing the same Council, told the Traffic 
Commission that he anticipated no difficulty in arranging 
for running powers. ‘It is just as important for us to get 
people carried out to Middlesex as it is for Middlesex to 
get people carried into London." And again, asked if he 
proposed trans-shipment at the boundaries, Mr. Dickinson 
replied, *No, that would be absurd.” "The witness guarded 
his remark that companies should have running powers 
over the Council's tramways with the reservation that it 
was his personal view, but the personal view of a county 
councillor so prominent shows that the exclusive policy of 
the Newcastle Corporation is not‘ universally approved in 
municipal circles. 

The cheap, rapid, and convenient means of transporta- 
tion. in which lies the hope of improvement in the physical 
and moral condition of the people, can be provided only by 
the freest interchange of traffic, the most perfect physical 
connection possible between urban and suburban tram ways, 
and in London between the tramways and the railways 
which have at present a monopoly of the congested heart 
of the City. Everywhere, in London and in the provinces, 
there is urgent need of recognition of the fact that 
“ municipal” and “company " tramways must exist side by 
side for many years to come, and that as industrial enter. 
prises, and as factors in the solution of pressing social 
problema, they will fail to achieve their highest possibilities 
if the "dignity of corporation or the amour propre of 
individuals is allowed to stand in the way of effective 
combination for common ends. Effective combination means, 
во far as tramways are concerned, mutual running powers, 
euch as were sought last session for the Tyneside and 
will ere long be demanded by London.—I am, Sir, yours 
obediently, J. CLIFTON ROBINSON, 

Managing Director of the London United Tramways 
(1901), Limited. 


Liverpool, Dec. 6, 1904 
Dear Sir,—In reply to yours of the 29.h ult., subject to 
equitable arrangements, through bookings and through 
workings would undoubtedly be to the advantage of 
everybody concerned. Yours, ete., S. B. COTTRELL. 
Engineer and Manager of the Liverpool Overhead 


Railway Company. 
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A corporation engineer who has gone fully into the 
matter, but who, for business reasons, does not wish his 
name to appear, writes as follows: ‘Personally, I think 
intercommunication ought to be arranged, but in making 
arrangements it should be borne in mind that the town 
authorities generally have by far the better portion of any 
joint system, and that it is, as a matter of fact, very much 
more to the advantage of an outside authority—where the 
traffic is necessarily lighter—to have the advantage of 
running into the centre of a dense population, and if the 
outside authority would view the matter in this light I 
think it is desirable to have intercommunication. At the 
same time I think far too much noise is made, probably 
with a view to besmirching municipalities, as to the import- 
ance of through cars, as if the two services are worked so 
that cars meet each other, and there is outward communica- 
tion so that nobody need be left, there is not much difference 
between this and through running. 

“І think in a county like Lancashire, where tramway 
authorities are fairly numerous, and are likely to join up 
to each other, that intercommurication between them will 
ultimately have to come, and I think any arrangements во 
made should be made by a joint Board, on which each of 
the tramway authorities concerned should be represented. 

arrangement like this, as a matter of fact, now exists 
in Lancashire. For some time since the Liverpool tramway 
authorities called together the tramway authorities of 
Lancashire, and appointed a joint committee, together with 
del ia agi зев of the South Lancashire Tramways Com- 
pany, for the purpose of arranging through running for 
goods traffic. Aa Чат as I know. bhis бош is still in 
existence, but owing to the arrangements at Liverpool 
being blocked by their not obtaining powers for taking 
over the Bootle Corporation system, the matter has been 
somewhat in abeyance.” 


| Blackpool, Nov. 30. 

Dear Sir,—Yours of the 29th inst. re above subject to 
hand, for which I am obliged. The question of inter- 
communication between two undertakings is a very difficult 
problem to give any ада Opinion on, аз every case 
requires its own consideration as to whether it would be 
wise in the interests of the owners to have compulsory 
running powers forced upon them. Generally speaking, I 
am of opinion it is desirable to give the general public all 
the . possible in using the tramways whenever 
it is practicable to do so. As to terms upon which inter- 
change of traffic should take place, this could only be 
arrived at after knowing what the conditions of the systems 
were.— Yours, eto., JOHN CAMERON, 

Seoretary and General Manager, Blackpool and Fleetwood 

Tramroad Сос оеду. 


Dublin, Dec. 6, 1904. 
Dear Sir,—Replying to your letter of 29th ult., І am 
strongly of opinion that compulsory interchange of traffic 
is neither practical nor desirable, but that same could be 
advantageously operated under a mutual agreement.— 
Yours, etc., R. S. TRESILIAN, 
Secretary to the Dublin United Tramway Company. 


Dublin, Dec. 6, 1904. 
Dear Sir,—In reply to your favour of 29th ult., I am 
strongly in favour of compulsory running powers being 
obtained wherever practicable, and my chief regret in con- 
nection with this company is that owing to a difference of 
gauge we are unable to avail ourselves of through com- 
munication with the Dublin United Tramways. Our 
passengers complain of the change of car which is necessary, 
and I am convinced that traffic which would otherwise be 
secured is now lost.— Yours, ete, H. SON, 
Manager, Dublin and Lucan Electric Railway Company. 


Norwich, Dec. 2, 1904. 
Dear Sir,—In reply to yours of Nov. 29 rc interchange 
of traffic on tramways. "This is not a subject to which I 
have given very much attention, as there is no likelihood, 


at present, of the matter affecting these tramways, this 
system being quite isolated. | 

In a general way, however, I am very strongly of 
opinion that, in the interest of the public, wherever two 
systems connect, interchange of traffic, without change of 
cars, should be arranged. the parties cannot come to 
an amicable arrangement, compulsory powers should be 
applied for. 

n my opinion, the difficulties of such an interchange 
are very much over-rated. Of course, the terms of such 
interchange would have to be devised on the merita of the 
case in each particular instance. I do not see how any 
general rule could be made to apply to all.— Yours, ete., 

ALAN N. BANISTER, M.I M. E., Engineer and Manager, 
Norwich Electric Tramways Company. 


Scarborough, Nov. 30, 1904. 
Dear Sir,—In reply to yours of the 29th, I think the 
question of intercommunication where practicable is an 
important one, and should be arranged by a mutual agree- 
ment, as at Leeds, and not a compulsory arrangement, as at 
Newcaatle.— Yours faithfully, J. E EDMUNDSON, 
Manager, Searborough Tramways Company. 


. Guernsey, Nov. 30, 1904. 

Dear Sir,—In reply to your letter of Nov. 29, I fear I 
am unable to give you any serviceable information dealing 
with the points raised, the local conditions being very 
different to those existing in England. I, however, con- 
sider that intercommunication upon tramway systems is 
not necessary, and if adopted would lead to very heavy 
staff charges due to the greatly increased clerical labour in 
all departments. I do not consider the suggestion of com- 
pulsory interchange of traffic at all a necessity or even 
desirable.— Yours, etc., ALBERT L. Davis. 
Guernsey Railway Company, Limited. 


Bushmills, Nov. 50, 1904. 


Dear Sir,—In reply to yours of the 29th ult, the 
experienee on our tramway will, of course, be different 
from what may be deemed advisable in relation to town 
tramways. 

We have interchange of traffio with the railway company 
with which we adjoin, both for passengers and for parcels. 
I consider the interchange of traffic—i.c, through book- 
ings—desirable under certain restrictions, but certainly not 
compulsorily so, the accumulation of many different classes 
of tickets in a conductor’s hand being objectionable, while 
by the establishment of suitable issuing offices through 
bookings could be arranged.— Yours truly, 

WILLIAM A. TRAILL, 
Managing Director, Giant’s Causeway 
Electric Tramway. 


! Chatham, Dec. 1, 1904. 

Dear Sir,—As requested in your favour of the 29th ult., 

I have pleasure in stating my views as follows: I am quite 

sure in a great many cases interchange of traffic is both 

practicable and desirable, but as for the terms, that must 

entirely depend upon mutual agreement, as local conditions 

vary so much that it would be impossible to lay dowu 
hard-and-fast rules. H. JENSEN, 

Chatham and District Light Railways Company. 


Ваш, Dec. 1, 1904. 

Dear Sir, —I am in receipt of your circular letter of the 
29th ult. with reference to intercommunication between 
tramway systems. 

Personally, I аш very much in favour of interchange of 
traffic, and think that it can always be made practicable 
and desirable, but, of course, the terms would have to be 
gone into in each separate case. I am, however, in favour 
of through traffic, so that no changing cars is necessary for 
passengers,— Yours, etc., R. D. McCARTER, 

Manager апа Engineer, Bath Electric 
Tramways, Limited. 


— — — >= 
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Group IIL—LETTERS FROM CORPORATION ENGINEERS 
AND MANAGERS, 


; Burton-upon-Trent, Dec. 3, 1904. 

Dear Sir, —I am receipt of yours of the 29th ult. regard- 
ing the subject of intercommunication on tramway systems 
and parcel traffic. With reference to the former, I think 
that in mavy cases intercommunication is a mutual advan- 
tage to both tramway systems, and unquestionably a great 
public convenience. 

I do not think that making this intercommunication 
. compulsory is desirable; it should be more a matter of 
careful consideration and mutual arrangement between 
both parties. There are many technical and traffic points 
to be gone into before another system should be allowed to 
run over one’s own system, and these should be amicably 
arranged instead of being compulsory. 

In our case we are permitting the Burton and Ashb 
Light Railway to run over part of our track, so as to reac 
the centre of the town and the railway station. Their 
system comprises some 14 miles of track, and will bring 
the mining and pottery districts, having a population of 
about 40,000 or so, in close touch with Burton, this being 
the nearest largest town. This will unquestionably be a 
great convenience, and, it is hoped, of mutual interchange to 

th parties. The details as to how this advantage will 
take place have, however, not yet been settled.— Yours, etc., 

P. J. PRINGLE, Engineer and Manager, 
Burton-upon-Trent Corporation Tramway. 


Brighton, Dec. 2, 1904, 

Dear Sir, —I have to acknowledge receipt of your letter 
of the 29th ult. with reference to the question of inter- 
communication between tramway systems. Personally, my 
views are that it is very desirable that intercommunication 
should be afforded, but I do not agree that compulsory 
interchange is desirable, but that in all cases it should be 
left to a matter of arrangement by agreement, as no doubt 
there would be special matters in connection with each 
special system that could only best be settled by mutual 
agreement.— Yours faithfully, 
THOMAS B. HOLLIDAY, Tramways Engineer and General 

Manager, Brighton Corporation Tramways. 


Barking, Essex, Nov. 30, 1904. 

Dear Sir,—In reply to your letter of the 20tb, my views 
re inter-running entirely coincide with those of Mr. Stephen 
Sellon, whose paper is being read to-morrow night on inter- 
running beforethe Tramways and Light Railways Association. 
I am entirely of opinion that in the interests of the public 
inter- running between neighbouring authorities, if unable 
to be arranged by agreement, should be arranged by 
compulsion. I am glad to say that in our case, between 
Barking, Ilford, East Ham, and West Ham, we are 
arranging through running on perfectly amicable lines, 
although the agreements are not drawn up at present. 

I consider that the interchange of traffic is generall 
practicable, and most desirable, but the terms upon whic 
such interchange should be arranged are affected entirely 
by the local conditions, and I do not see that it is possible 
to lay down a hard-and-fast rule.—Yours faithfully, 

А. Носн SEABROOK, Engineer and Manager, 
Barking Urban District Council Tramways. 


Hull, Nov. 50, 1904. 

Dear Sir,—l have your letter re intercommunication 
and goods carrying. Regarding the first, we in Hall 
are in a position of isolation, as there is no tramway 
system within many miles of us; therefore, we are not 
called upon to face the question from an individual 
standpoint. So far as the broad principle of interchange 
of traffic is concerned, the convenience of tramway riders 
is the first consideration. This being so, it appears to 
me in the highest degree desirable that tramway autho- 
rities should set themselves, wherever possible, to adjust 
matters so that the public may reap whatever benefit 
may reside in facilities for intercommunication. A com- 
pany or a corporation cannot take up a recalcitrant 


attitude, and in eftect say to the puse " We can run 
cars to suit you, and give you the facilities you require ; 
but to do so doesn't suit us, because such and such a 
thing stands in the way." Publio opinion would not 
stand that sort of thing, and there is no doubt the 
Legislature would step.in апа summarily adjust the differ- 
ences between the authorities. There appears to be such 
a spirit of compromise abroad that it is hardly likely 
that drastic measures will have to be employed in 
settling matters in dispute. 

Re the question of terms, this, of course, is a matter 
to be settled upon the merits of the case, and no one 
could lay down a hard-and-fast line as to particulars.— 
Yours, eto., WILLIAM J. МсСомве, Manager, 


Corporation of Kingston-upon-Hull Tramways. 


Ipswicb, Dec. 2, 1904. 
Dear Sir,—In reply to your letter of the 29th inst., 
the question of intercommunication hardly concerns me at 
peus as Ipswich is so isolated from all other towns which 
ve, or could have, tramways. Speaking generally, how- 
ever, I should say that the publie convenience should be the 
first consideration both with companies and corporations 
owning tramway systems, except in those cases where it is 
apparent that catering to the public convenience will entail 
a dead loss on the revenue account. I think, however, that 
it is generally found that the greater the effort made to 
meet the convenience of tho public, the more рта is the 
system and the greater its success financially. On these 
grounds I should say that the interchange of traffic betwoen 
different systems is most desirable where possible.— Yours, 

eto., FRANK AYTON, Engineer and Manager, 

Ipewich Corporation Tramways. 


Colchester, Nov. $0, 1904. 

Dear Sir, —Referring to your letter of yesterday, I am of 
opinion that compulsory interchange of traffic where prac- 
ticable and desirable should be common to tramways. The 
difficulty is as to terms, but why should there not be a 
clearing house as on railways? I bave had 20 years’ 
experience on one of the leading railways in this со 
and I remember the time when this difficulty was thought 
to be insurmountable on railways. Through running is 
now general on all railways, and I do not see why it should 
not be the same on tramways adjoining each other.— Yours, 
ete., R. C. BuLLovanH, General Manager and Engineer, 

Colchester Corporation Tramways. 


Shipley, Dec. 7, 1904. 
Dear Sir,—With reference to your enquiry of Nov. 29, I 
have to say that the Shipley Council have leased their lines 
to the neighbouring authority of Bradford, who now control 
the entire system both of the city and the out-districte. 
The Corporation pay adequate interest on capital outlay, 
and they also pay a charge for maintenance. So far as the 
limited experience in this district it seems to show 
that the principle we have adopted is much better than the 

one of interchange of traffic.— Yours faithfully, 
I. LINDOW, 
Clerk, Shipley Urban District Council. 


THE PREDETERMINATION OF THE DEMAND FOR 
ELECTRIC LIGHTING IN MODERATE-SIZED TOWNS. 


In an article by F. Erens in a recent number of the 
Elektrotechnische Zeitschrift an interesting connection between 
the demand for electric lighting in a given town and the 
prosperity of its inhabitants is shown to exist, at least in 
the case of certain moderate-sized German towns. The 
writer, being confronted with the problem of deciding 
beforehand the probable lighting output required by a town. 
of 60,000 inhabitants, attempted to obtain an average figure 
by investigating the records of numerous other towns. He 
found, however, that, taking the 1902 statistics of German 
towns having between 30,000 and 150,000 inhabitants, the 
results differed very decidedly, the extreme values being 
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respectively 3 kw. and 25 kw. per 1,000 inhabitants. | NOTES ON PERMANENT WAY FOR TRAMWAYS.* 


The higher values might be due to the high price 
of gas lighting, the low price of electricity, to special 
expedients employed by the station engineers or to 
general economical conditions, and in order to arrive at 
some satisfactory explanation a circular letter was addressed 
to the authorities of 10 of the towns which, in spite of a 
comparatively short time of service, had attained very high 
values for the lighting output. In tbis letter special enquiry 
was made as to the causes of the high values, and as to any 
special means adopted for raising the value. The replies 
showed that the price of gas in these towns was in no way 
unusual as compared with that of electricity. The autho- 
rities also placed little weight on the special means adopted 
(which consisted chiefly in the free installation of houses or 
their installation under easily fulfilled conditions), but all 
agreed that the chief cause of the high value lay in the 
financial condition or prosperity of the inhabitants. 

In order to investigate this point, the writer assumed 
that the prosperity of the inhabitants was proportional to 
the income tax per head paid to the State. This assumption is 
only correct when all the towns are taxed under a uniform 
law and on the whole of the incomes, and these conditions 
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applied to the Prussian towns alone. As, besides this, all 
towns of more than 150,000 or less than 30,000 inhabi- 
tanta, as well as towns with very widely differing lengths 
of service, had to be excluded, the comparison could only 
be applied to a small number of towns. In the curve 
(Fig. 1) the towns are arranged so as to form a rising 
curve of kilowatts per 1,000 inhabitants (shown by the 
angular solid line), and the values of the income tax 
in marks (shillings) per head are shown to the same scale 
of ordinates by the small circles. The dotted line is the 
approximate average for these circles. It will be seen 
that the one curve practically lies over the other, so that 
the two following conclusions may be drawn: (1) the 
prosperity of the inhabitants of a town is a measure of 
the electric lighting output ; (2) the value in marks of the 
income tax per head under the Pruss‘an law is, in the case 
of medium-sized towns, approximately equal to the kilo- 
watts per 1.000 inhabitants used in electric lighting after 
five or six years service. The latter rule, of course, cannot 
claim to represent the facts exactly, but the curves given 
may be of some service in deciding the probable relative 
values of the electric lighting outputs in different towns. 


Diary. —Particulars of the Practical Engineer Electrical Pocket: 
Book and Diary for 1905 appear in another column. 


BY A. N. CONNETT, МІСЕ (MEMBER OF COUNCIL). 


This subject may be somewhat hackneyed, but no one 
interested in tramways would be inclined to question its 
importance. Much has been written with advantage on the 
permanent wsy of steam roads without exhausting the 
subject. Considering the large capital invested in tram- 
ways, and the importance in both first cost and upkeep of 
the permanent way, no apology is necessary in submitting 
the results of observation and experience in the hope that 
some increase, however small, may be added to the common 
stock of knowledge. The variations in the first cost of 
permanent way are wide, This ia largely due to differences 
in paving requirements. The figures for new track vary in 
general from £4,000 to £6,000 per mile of single line. 
There is naturally a wide variation in tho proportion of 
cost of the various items entering into completed track, due 
to local or special requirements. The following analysis of 
proportionate costs will be found to be a fair general 
average for new lines: rails and fastenings, 22; special 
work, 10; paving material, 50 ; cement, sand, and broken 
stone, 14; labour, 15; bonds, 2; and cartage and 
miscellaneous, 7 per cent. | 

Rails.—One result of the report of the Standardising 
Committee on tramway rails has been to cut out an impor- 
tant amount of “copy” in articles such as this. The 
necessity of standardisation has been amply demonstrated 
by the unanimity with which the recommendations of the 


| committee were adopted. The advantages, both to buyer 


and seller, are so evident in this instance that it ia to be 
hoped that the principle may be carried further than is 
now contemplated. 

I have no desire to say anything about the standard 
sections further than that I think them admirable, having 
regard to the conditions imposed upon tramways in this 
country. I am not, however, an advocate of too rigid an 
adherence to the specifications suggested by the committee; 
nct but that they may be quite correot when properly 
interpreted—as a layman I would not suggest otherwise. 
The experts on the Continent differ from their brethren in 
Great Britain and the United States in that they consider 
that the physical tests show sufficiently whether the pro- 
duct is fit for its intended use, and they, therefore, limit 
themselves to such testa, leaving to the manufacturer a free 
hand in other respects. There is a risk that the engineer, 
who cannot always be expected to be an expert in metal- 
lurgy, may specify chemical requirements inconsistent with 
the physical tests, Again, the product may pase satis- 
factorily the required physical teste, but depart from 
specified limits in one or more comparatively unimportaat 
elements in the chemical analysis. No particular harm 
should arise in any such case if the question is left to 
the discretion of the engineer for decision, but a municipal 
engineer may regard it as his duty to bring such a 
matter before his committee for settlement. It ie needless 
to say that there is not one chance in a thousand that the 
committee would be in any way competent to consider, let 
alone decide, such a question. 

An experience of this kind proved, to my satisfaction at 
least, that such a case can arise. In this instance the net 
result was a large increase in my knowledge of the effect 
of silicon in steel, and also to provide me with what my 
friends are pleased to call “а good story.” But the case 
had potentially very serious possibilities. The result of 
the efforts of the Standardising Committee has made 
improbable for a long time to come changes in the sections 
of tramway rails of the ordinary girder type; still, this 
does not mean that finality has been reached in the design 
of tramrails. Many types of rails have been designed, and 
а number actually made and used. Some few have had a 
fair amount of success, but mostly they have turned out 
dismal failures. It is not stating the case too broadly to 
say that, all things considered, none of these have proved 
superior (and it is even disputable if any one has proved 
equal) to tbe ordinary well-designed girder tramrail. 

Joints —The question of joints is truly a difficult one. 
On no other detail of permanent way has so much thought 


- — — — 
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been expended. It is well recognised that the life of the 
rails is limited by the wear at the joints. It certainly does 
not make for confidence in the economic future of electric 
tramways to see rails which should have many years’ wear 
in them taken out and replaced by new ones, simply 
because they are battered down at the jointe. It is well 
known that the greatest enthusiasts on the joint problem, 
apart from those who have joints to sell, are those having 
had the least experience. The more one has had to do with 
the problem, the less one feels on safo ground in recom- 
“mending anything. All are familiar with the optimistic 
saying about a well-known stimulant; reversing this, the 
experienced tramway engineer istempted to say that all joints 
are bad, only some are worse than others. If the experi- 
ence gained on steam roads was more directly applicable to 
tramways, the tramway engineer would be a great gainer 
thereby, but the conditions differ to such an extent that, 
after giving due regard to the results of railway practice, 
the tramway engineer finds that his own problem is still 
far from solution. 

When the permanent-way construction consists of rails 
laid on sleepers with ballast foundation, the tramway engi- 
neer may feel justified in adopting a splice-bar joint, either 
of the ordinary type or combined with some such feature 
as the continuous joint gives. Such a permanent way is at 
least fairly comparable with that of steam railways. If the 
sett paving is laid with sand joints, it is not a very expen- 
sive matter to have access to the joiuts when they need 
repairs. Sach conditions largely exist in the United States. 
In this country the requirement of a concrete base for 
paving, with the setts laid almost directly on tbe base, 
makes the construction as above outlined hardly admissible. 
Having given a foundation of artificial stone, what more 
natural than to lay the rails directly thereon? Most of the 
tramway construction has been so made, and there seems 
to be marked tendency to depart therefrom. The con- 
ditions existing in permanent way so constructed must of 
necessity differ widely from those found with the elastic 
road-bed of a' steam railway. For example, the wave 
motion which is во well known in railway practice must be, 
if not practically absent, at least much modified with the 
continuous rigid foundation of a tramline. There is thus 
no necessity for a tramway engineer to give much con- 
. sideration to the possible bad effect of unduly stiffening the 
joint on account of prejudicially affecting the continuity of 
the “wave.” On the other hand, the tramway engineer 
has a serious condition to meet that the railway engineer 
has not, in that the tram joint is inaccessible for inspection 
and repairs. This in reality is the vital difference. If 
tramway joints could have the same attention that they 
have on steam roads, the joint problem would have about 
ER same relative importance in the one case as in the 
other. 

Disregarding for the moment any other than mechanical 
joints, it will be found tbat splice bars of special form, or 
ordinary bars used in conjunetion with some other device, 
form the great majority of joints, patented or otherwise. 
Therefore it is quite proper to give due consideration to 
the ordinary splice bar. А well-designed bar should have 
the following features: (1) Large area of bearing surface 
at top and bottom. The load from one rail to the other 
being transmitted by the joint, it is evident that this load 
should be distributed over a large bearing surface. (2) The 
maximum thickness of bar that circumstances will permit. 
Having given a determined depth of rail, the stiffaess of 
the bar to resist flexure can only bo increased by added 
thickness. It is, of course, evident that the stiffness is 
immensely increased by adding to the depth of the bar. 
This would explain why the ordinary form of fishplate has 
been so successful with the deep rails used in America. 
The thickness of metal also prevents deformation of the 
bar by the bolts. (3) The vertical member of the bar 
slightly convex in relation to the web of the rail. The 
advantage of this is twofold. It prevents the bar from 
being drawn inwards from the vertical position by the 
effect of tightening the bolts, and it also permits the uae of 
concealed bonds. (4) A clear theoretical distance of from 
lin. to zin. on the fishing surface of the rail, top and 
bottom, to be left after the bars are finally fixed in place. 
This allows for slight inequalities in the rollings without 


destroying the fishing effect, and also permits taking up 
the wear which occurs in service on the flat fishing surfaces 
of rails and bars. (5) Long splice bars, say between the 
limita of 26in. to 32in. The great wear of tho fishing 
surfaces of rail and splice bar appears in that portion near 
the joint. It ia, therefore, of little practical utility to make 
the bars of an abnormal length. Personally I believe that 
26in. is, all things considered, about the right length. This 
permits a good distribution for six bolts. The engineer 
should mako rigid requirements in his specifications for 
accurate fit between the bars and the rails, and see that 
such are carried out by the manufacturers. | 

A well-designed and welkrolled splice bar may lose 4 
large part of its efficiency if proper precautions are not 
taken in the fixing. It is evident that looseness or play 
between the bearing surfaces of the bars and the rails will 
have for effect a prejudicial “ pounding” action at the joint. 
However small this may be at first, the continued shocks 
rapidly increase the wear between the surfaces, so that the 
trouble grows at a most alarming rate. It is clear, there- 
fore, that nothing must intervene to prevent the best 
bearing possible between raile and bars. To accomplish 
thie, the bearing surface of the rails should be thoroughly 
cleaned of rust and scale by using a hand hammer 
and file. If the splice bars have been dipped, the com- 
pound should be removed from the bearing surfaces in some 
suitable way. The splice bars should bo put on “ square," 
and at first only drawn up sufficiently to hold the rail 
snugly together. After the raila are surfaced, the bolts 
should be drawn up tightly, using not less than a 2ft. 
spanner, and at the ваше time tapping the head with a 
light hammer. As a final precaution, the bolts should be 
gone over in the same way, just ahead of the paving work. 

The ordinary splice-bar joint, designed, made, and fixed 


in the manner above outlined, will give results far better 


than is generally believed. From experience, I feel safe in 
saying that such joints will give excellent service, provided 
they are opened up and refixed oncea year. It is too often 
the case that the joints are not attended to until they are 
“ pounding ” badly. The result is permanent injury to the 
rail heads, and possibly a “set” in the splice bars. The 
repairs when undertaken are often limited to taking out a 
few setts and tightening up the bolts. It is forgotten that 
the bearing surfaces are not machined, and that the bars 
and rails fit ony on the high places, so to speak. In con- 
sequence there is wear and actual abrasion of the bearing 
surfaces, the first effect of which is a slight pound " at the 
joint. To make the repairs anything like effective, the 
splice bars should be removed, the bearing surfaces of bars 
and rails thoroughly cleaned, and the bars put back with 
the utmost care and attention. This is the reason why 
small boxes about the joints, which only permitted access 
to the bolts, were found to be of such doubtful utility. If 
boxes are provided, they should be designed with the 
object of permitting the removal and replacement of the 
b 


ars. 

Tho cost of repairs to such joints, including taking out 
paving, refixing plates, and reinstatement, should vary from 
58. to 4s. per joint. If 60ft. rails are used, the number of 
jointe will average, say, 190 per mile of single line. The 
coat then will vary between £30 and £40 per annum. A 
common form of joint is a suleplate, riveted or bolted to 
the base of the rail in conjunction with the ordinary fish- 
plates. Such a plate, if used alone, would be of little use 
to transmit the load from one rail to another. In conse- 
quence, the chief reliance must be placed on the. splice 
bars. The joint known as the “continuous rail joint” has 
been extensively used with excellent results. It is in effect 
a soleplate joint without the bolts or rivets. 

What is called the “anchor” joint is very largely used 
in this country. This type of joint might with advantage 
be called “girder soleplate joint, the anchoring feature 
being merely incidental. Usually a piece of tho rail is used, 
though any ordinary girder section answers quite as well. 
Such a construction has been used on steam roads, where it 
was called a “огор end” joint. It was found to give a stiff 
joint, so stiff, in fact, that it was a question whether the 
rails did not wear more from this cause than they would 
have with the ordinary flexible angle bar joint. This objec- 
tion can have little weight for tramrails laid continuously 


on an unyielding concrete foundation. Such a joint should 
be of considerable assistance to prevent the initial loosen- 
ing and consequent refixing, but wear will occur between 
bottom of the rail and the top surface of the girder sole- 
plate. The experience gained by putting joints on extended 
yoke seats in cable railway construction demonstrated con- 
olusively that such wear does ocour. When once looseness 
at the joint commences, the subsequent maintenance of a 
good joint will depend upon the splice bars. Whether the 
presence of a stiff girder soleplate will affect the refixing of 
the splice bars to get a good joint I am unable to state, 
having had no personal experience to guide me. 

In fixing the joint above described, it is necessary to 
take the precaution of careful examination of the rail heade. 
The slightest difference in level in the two abutting rails will 
cause “pounding”; the rail ends, consequently, should be 
filed or ground off, wherever necessary, before the tracks 
are used for car service. Many other forms of mechanical 
joints have been tried. Too many of these have some 
fancied advantage which necessitates sacrifice of one or 
more good features of the splice bars, the net result of 
which is prejudicial rather than otherwise. Scarfed or 
bevelled joints have been quite extensively tried on the 
Continent. If there is any advantage in these, it must be 
on the principle that the wheel drops into the space between 
the rails when the joint is square. How slight the drop is 
may be seen from the example of a 30in. wheel and a Hn. 
joint, the drop in this case being less than ,,4,,in. If joints 
were damaged from this cause, the rail ends should be 
“battered.” An examination of the rail heads at worn 
joints will quite invariably show a bright or battered spot 
an inch or more from the gap between the rails, On double 
lines the direction of travel of the cars can be determined 
by the relative position of this worn or bright spot, it being 
found on the entering and not the leaving side of the joint. 
This would indicate that the wheel jumps before arriving 
at the gap between the rails, and that this is due to flexure 
at the joint. It would appear, then, that the scarfing or 
bevelling of rail ends can have no beneficial effect. There 
is a class of joint quite distinct from these already con- 
sidered which comes under the general head of “ welded ” 
joints. This class again subdivides into cast weld, electric 
weld, and thermit weld. 

Cast Weld Joint.—This process was first exploited by the 
Falk Manufacturing Company, Milwaukee, U.S.A. Many 
thousands of these joints have been made with varying 
success. If the joints are made in the most careful manner 
by an experienced force under a capable superintendent, 
they are generally successful. It has been stated that the 
process of welding by using a large mass of molten metal 
changes the character of the steel rail ends, and that there 
is, in uence, wear at the joints due to softer steel 
there than elsewhere. I had a large experience with this 
type of joint in France. The results, so far as I could 
judge, were satisfactory. The most serious objection is the 
plant required. It is expensive and most difficult to 
handle. e transportation and use of & miniature blast 
furnace along a public road is a thing one would avoid if 
possible. 

Electric Weld Joint.—This process was at first a failure, 
but the determined confidence of the Lorain Steel Company 
has finally been rewarded with success. It is now being 
tried on a number of important lines in this country. It, 
госте has also the disadvantage of requiring formidable 
piant. 

Thermit Weld Joint.—Thie joint, due to Dr. Goldsmith's 
alumino-thermit process, is the latest arrival in the field of 
welded joints. The chemistry of the process and the 
manner of its application to rail joints have been thoroughly 
described in the pamphlets of the company and in the 
technical Preas. It has been tried in a number of places in 
this country, the most notable example being Leeds. The 
tramway engineer there appears to be thoroughly satisfied 
with the joints. The plant is quite a simple one, and in 
this respect there is a decided advantage over the other 
forme of welded joint, both in the case of first application 
and of subsequent repairs. If the present favourable 
indications are borne out by future results, it is 
not too much to say that welded joints will be largely 
used hereafter. In the case of new lines the engi- 
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neer has to have implicit confidence in the joint, 
because, if failure results, he has ruined the rail ends 
for the application afterwards of any mechanical joint. 
In an old track, where the rail ends are worn out at the 
joint, the case is quite different—one can then afford to 
take a risk. With all forms of welded joints the work 
must be done well by an experienced man. Bad workman- 
ship with mechanical joints is capable of rectification, but 
this is not true with welded joints. My experience has 
been that the process of welding limits materially the 
amount of line which can be laid by the platelaying gang, 
and therefore the progress of the work is determined by 
the rate of laying such joints. Personally, I believe in 
paving the track, except around the joints, using fish- 
plates temporarily, and then welding the joints afterwards. 
In this way one can overcome in the safest manner the 
a of expansion due to the heating of the rails at the 
weld. 

Spectal Work.—There has been a notable advance in the 
past three years in the ideas of engineers as to the type of 
special work best suited to tramway requirements. Short. 
castings with “ baby ” tongues and primitive arrangements 
for fishing the joints are being replaced on most work by 
much more suitable types. Long points, from 11ft. to 
13ft. over all, are now being generally used, the tongue 
having a length of about 7ft. The tongues should be 
invariably curved on the curved side. The body of the 
casting is either of ordinary cast steel or manganese steel. 
The difficulty with both is to get a good joint with the 
abutting rail section. It is almost hopeless to expect to 
get as good a joint here as elsewhere on the track. The 
consequence is that these jointe fail before the others. It 
is questionable, then, why such material as manganese steel 
should be used for the body of the casting. Outside of the 
joints, the real wear takes place on the tongue. These are 
made of annealed cast steel, manganese steel, or forgings. 
Either of the former will wear longer than the last- 
mentioned, but the cast tongues have the disadvantage of 
breaking more frequently from flaws or blowholes. 

At all facing points, where the cars will take either one 
or another direction, it is preferable to use one tongue and 
one blind point. In this manner all mechanism is avoided 
to connect the two tongues, and pointsmen can be dispensed 
with. All that is necessary is to have a hooked end rod 
hung over the front dasher. The motorman stops over the 
points and unhooks the rod, which has a flat rectangular 
piece welded on its lower end. He can throw the tongue 
in an instant and resume his journey. The economy in 
dispensing with pointemen will be perfectly evident to 
tramway managers. The blind point is designed with an 
inset piece to give it a long life. Even if it does not give 
as great a life as а double-tongue arrangement, certainly 
the difference will not by any means compensate for the 
outlay in providing pointsmen. 

Crossings should by all means be of the well-known 
"iron-bound" type, with hardened inset placed at the 
junction of the grooves. This construction permits of as 
good a joint being made at each end of the crossing as 
elsewhere on the track. It is possible that in practice it 
will not be found feasible to renew the hardened wearing 
piece ; nevertheless, it will give in itself a much longer life 
to the crossing, and should invariably be a part of the 
same. If, when it wears out, it can be successfully replaced 
by another one, so much the better. There is too great a 
tendency for these inset pieces to shake slightly loose after 
being in service but a comparatively short time. Manufac- 
turers should pay great attention to overcome this defect. 
The raised floor of the hardened piece should be bevelled 
at the ends, but, nevertheless, so designed that its height 
from the rail head is the same as that of a new wheel flange. 
In this way the jolt to the car which is во often felt at the 
crossings will be avoided. 

On any tramway system there is no necessity to have 
more than one radius for the points even for lay-outs. 
Immediately beyond nd ae the curve can be compounded 
into а greater or less radius, if necessary. This will mean 
that there will be only four patterns in use on any system, 
assuming that no double-curved tongues are used. For 
cross-over roads and turn-outs, standard angle crossings 
need only be used. If there could be some uniformity in 
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the types of pointe and erossings used generally in the 
country, it would be of very material advantage. These 
could then be made up and kept in stook by the manu- 
facturers, and construction work could be proceeded with 
in a much more satisfactory manner than at present. It is 
a well-known fact that in almost every case the date of 
completion of permanent-way work is dependent upon the 
delivery of special track work. 

Of course, there can be no uniformity in the crossings of 
special lay-outs at junctions. On most tramway jobs, how- 
ever, the greater portion of the special work occurs in 
turn-outs and cross-over roads, and if these can be had 
promptly the junction work can be manufactured during 
the construction period, so that they can be put in towards 
the last, and in this way the time of completion of the 
whole job materially hastened. If the type of iron-bound 
crossings ‘is generally adopted, manufacturers can at any 
rate keep in stock the standard British sections, so that 
these can be put in hand without waiting for the rolling 
of rails for any particular piece of work. 

—The wear of rail at curves is quite a serious 
matter in lines where the car traffic is heavy and the 
curvature considerable. A due consideration of how the 
wear is produced msy not be inappropriate. Wellington, 
in his well-known work on railroad location, made an 
analysis of the problem, from which most of what follows 
is taken. If the rear wheels of the truck have no flanges, 
the rear axle would assume a radial position, and con- 
sequently the wheels would leave the rails, taking a place 
inside of the curve, the amount of which would vary 
inversely with the radius, and directly with the wheel base. 
On railways with bogie trucks and large radius curves, the 
rear axle does take this radial position, but with tramways 


where the radius of the curve is so small, comparatively : 


speaking, the distance that the rail wheels tend to stand 
away from the rails is much greater than the play of the 
gauge; therefore the rear axle is prevented from taking 
its natural position, and in consequence the axle takes a 


position parallel to а radius drawn to the centre of the! 
truck. In the ease of the tramway truck, there is there- · 
fore a certain wear on the rear wheel flanges, and oonse- 
quently on the rails also, due to the effort to keep the rear 


wheels on the rails. This wear is inversely proportionate 
to the radius of the curve, but is not considerable, because 


the displacement from the natural position of the wheels: 
is not great, and the centrifugal force of the car on the curve 
acts in the contrary sense, thereby tending to diminish this 
wear. The real work in pushing the wheels laterally from 
the straight line direction, where they naturally roll, is per- 
formed by the front inner wheel. If the axles could assume 
the radial position the wear would be slight, but the angular 
position of wheel and rail, which increases with the wheel ; 


base and with the sharpness of the curve, produces rubbing 


friction between rail and flange. If the wheel base is short, 


practically the whole work will be performed by the inner 
front wheel. With long wheel base the rear outer wheel 
will do a portion of this work—z.c., the total amount of the 
work will be greater, but the distribution of the wear will 
be better. ОЁ course, there is а limit in length of wheel 
base, which, if exceeded, will not permit the flanges to 
-enter the groove in the angular position of the wheel with 
respect to the groove. А section should be made of the 


proposed flange in the minimum curve, in the angular 


position determined by the wheel base, to see that the 
flange will roll in the groove. If it does not, the wheel 
base must be shortened, or the flange made narrower. 
This is not & plea for long wheel bases, but only an effort 
to show that, within certain well-defined limite, they are 
not so prejudicial as is generally supposed. 

In а paper recently read, it was shown that bogie cars of 
the maximum traction type have a largely increased current 
consumption for about the same carrying capacity car body. 
The statement was made tbat the test conditions were 
favourable to the bogie cars in that the route had an 
excessive amount of curvature. I believe, on the contrary, 
that the difference would not have been so marked on a 
straight route. With the bogie truck, the flange and rail 
has to overcome the friction of the centre plate for pivotal 
trucks, and for maximum traction trucks, the very serious 
gide-plate friction, 


The experiment above referred to was made with side- 
bearing maximum traction trucks against single trucks. If 
centre pivotal trucks had been used, in all probability the 
difference in current consumption would not have been so 

at. I know of an instance where single and maximum 
traction trucks are used, and where the wear of flanges 
and curve rails is excessive. This is attributed to the 
single trucks, because the wheel base is 7ft. I believe, on 
the contrary, that the maximum traction trucks are the 


worst offenders. 
(To be continued. ) 
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FORTHCOMING EVENTS. 


Fripay, Derc. 9. 
Electro-Harmonic Society,— At 8 p.m., smoking concert. 
Northampton Institute.—(And Saturday). At 6.30 p. m., prize dis- 
tribution and conversazione. 
Society.—At 8 p.m., at the Oentral Technical Institute, 
“Оп Rapid Method of Approximate Harmonic Analysis, by Prof. 
S. P. Thompeon ; ‘‘ A High-Frequency Alternator,” by Mr. W. 
Duddell ; experiments to i p the retardation of the signalling 
current on 3,500 miles of the Pacific cable between Vancouver an 
Fanning Island; exhibition of Ayrton-Mather galvanometers, 
universal shunts, and electrostatic instruments. 


SATURDAY, РЕС, 10. 
Junior Institution of Engineers.—At 5 p.m., visit to the Inter- 
national Gas Exhibition at Earl's Oourt. | 
Corps of Eleotrioal Engineers (R.V.)—At 7.50 p. m., annual 
mess dinner at Anderton's Hotel. 
Glasgow Technical College.—At 7. 50 p. m., Eleotro-Metallurgy— 
Some Notes on its Present Position," by Mr. J. D. Maokenzie. 
Birmingham and District Electric Club. — At 7.50 p. m., 
inaugural address by the president. 
Monpay, Окс. 12. 
Institution of Mechanical Engineers (Graduates’ Section).— ` 
‘* Gas-Engine Testing,” by Mr. A. C. Hess. 
Institution of Electrical Engineers (Newcastle Section). — 
% Batteries with Reversible Boosters,” by Mr. О. Turnbull. 
| TuzspAv, Dec, 18. 
Institution of Electrical Engineers (Manohester Section). 
At 7.30 p.m., '' High-Tension Switchgear,” by Mr. L. Andrews 
Institution of Electrical Engineers (Glasgow Section) —At 
8 p.m., '‘ Armature Reaction in Alternators,” by Mr. J. B. 
Henderson and Mr, J. 8. Nicholson. 
Metropolitan Railway.—Run from Baker-street to Uxbridge and 
back. 


Institution of Civil Engineors.—At 8 p.m. ''The Construction 
of a Concrete Railway Viaduct,” by Mr. A. Wood-Hill and Mr. 
E. D. Pain. 
WEDNESDAY, Dec. 14. 


. * Arts. —At 8 p. m., The Patent Laws," by Mr. Ohas. D. 

el. 

Institution of Electrical Engineers (Birmingham Local 
Section).—At 7.30 p.m., ‘* Stand-by Charges and Motor Load 
Development,” by Mr. A. M. Taylor. 

Society of Engineers.— At 7 p. m., annual dinner at the Hotel Cecil. 

Chemical Society.—At 5.30 p. m., general meeting. 


Тновзрлт, Dec. 15. 


Institution of Electrical Engineers.—At 8 p. m., continuation of 
discussion on Mr. Searle's paper, '' Studies in Magnetic Testing." 
Mr. W. P. Adams will read (time permitting) a paper entitled 
„The Combination of Dust Destructors and Electricity Works 
economically considered.” 

Rugby Engineering Society.—At 8 p. m., discussion on '' Premium 
System v. Piecework System, to be opened by Mesers, G. T. 
Wood and J. P. В. Glover. 


Fripay, Dec. 16. 


Institution of Mechanical Engineers. — At 8 p. m., Heat 
Trestment Experiments with Ohrome-Vanadium Steel,” by 
Captain Н. R. Sankey and Mr. J. Kent-Smith. Messrs. Seaton 
and Jude's paper on ''Impaot Teste on the Wrought Steels of 
Commerce, which was mls the last meeting, will be further 
discussed jointly with the above paper. | 

North-East Coast Institution of Engineers and Shipbuilders.— 
General meeting. : 

Institution of Electrical rs (Manchester Students’ 
Section).—At 7.30 p.m., “The Working of Batteries under 
Reversible - Booster Control," by Mr. E. D. S. Shelmerdine. 

Institution of Civil Enginoers.—At 8 p. m., students’ meeting, 
“ Folkestone Harbour: Oylinder-Sinking at the Root of the Old 
Pier," by Mr. В. Н. L. Pennell. 


SATURDAY, DEC. 17. 


Glasgow Technical College.—Anniversary dinner, 
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where antagonism is direct. 


TRAMWAYS—THROUGH RUNNING. 


At the first blush the question of through running on 
tramway systems seems simple, and the answer to be in 
the affirmative, yet in practice experts do not find the 
solution of the difficulties so very simple. It is, perhaps, 
a peculiar situation for us to deal with, who for years 
have advocated every increase of convenience possible for 
the travelling public and the necessities of the business 
public. We have shown that in railway work increased 
convenience has been consistently followed by increased 
receipts and by a more pronounced success. Further, 
the advocates of the electrification of tramways have 
used as their main argument the undisputed and 
indisputable fact that such a measure has always 
been followed by increased receipts—receipte in 
most cases more than sufficient to warrant the 
outlay incurred by the change over. Electrification 
meant increased convenience, and the response of the 
public has usually been very marked. Through running 
undoubtedly means increased convenience; hencs, as we 
say, at first sight it would appear a welcome development. 
There is no mental reservation in our remarks, nor is there 


any intention to deprecate the action of anybody. The 


simplification of railway through running is due to the 
fact that companies have to deal with companies. Each 
concern is controlled by business men, who have only one 
object—the success of their own company. When tram- 
ways are considered, we have a mixture of municipal 
and company control], and the ultimate aim of each 
party may differ very considerably. It is easy to 
assume conditions which almost prevent any solution of the 
problem when the parties are municipal and companies, and 
when the parties are both or all municipal, local jealousies 
are often worse to arrange than in the majority of cases 
It was unfortunate that the 
Institution dinner clashed with the discussion on Mr. Sellon’s 
paper, for the subject merits the fullest consideration. We 
welcome the specific examples of the value of through 
running given by Mr. Sellon, especially as they go to 
prove a point we have insisted upon for many years. 
Interurban commupication—like water distribution and 
similar problems—to be dealt with satisfactorily, must 
be dealt with over the whole natural area by one com- 
bined authority, and not merely over the isolated 
portions termed boroughs or urban districts, or what 
not. What an absurdity it seems in these early days 
of the twentieth century that conterminous tramways have 
different gauges, the differences being almost entirely due 
to the desire of one or the other control to prevent through 
running. In such cases no attempt was made to consider 
the convenience of the user. We are not now discussing 
the desirability to have tramways at all at a particular spot. 
We assume they are there, and agree with Mr. Sellon “it 
ought not to be tolerated that parties entrusted by Parlia- 
ment with tramway powers should be permitted by 
unreasonable conduct to prevent or hinder the full 
public use and advantage of any means of connection,” 
always provided the different undertakings are honestly 
undertaken. It would be an intolerable nuisance if 
Parliament were to give “compulsory” powers to 
a concern with a mile of line, and with a capital of 
ten thousand pounds, claiming connection with one or 
two undertakings with a hundred times the mileage and 
the capital. When a railway projects an extension or а 
new system, the expenditure and return are duly considered 
upon a purely business footing, but this cannot be altogether 
the case with tramways, because of conflicting local interests. 
Mr. Sellon’s paper gives а mass of information, and com- 
pares railway management, but the two things arg not on 
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all fours; hence, if running powers are contemplated, it will 
be better to thrash out the whole question of division of 
receipts per car mile or per passenger from the conditions 
prevailing on tramways, and not assume them too similar 
to those prevailing on railways. In consideration of the 
importance of this question we have endeavoured to ascer- 
tain the opinions generally of those most interested, and 
the series of letters and extracts given elsewhere will show 
the prevailing idea to be for the extension of running 
powers. 


THE CHAIR OF ELECTRICAL ENGINEERING AT 
THE BIRMINGHAM UNIVERSITY. 


Appointment of Mr. Gisbert Kapp, M. I. C. E, M.I.E.E. 


We congratulate the council of the University of Birm-. 
ingham on their appointment of Mr. Gisbert Kapp to the 
above appointment. Every electrical engineer who bas 
the pleasure of knowing Mr. Kapp will approve of his 
selection to this position, and will agree that he fully meets 
the many and onerous qualifications for the post. We are 
pleased that it will be the means of bringing back t« 
England a man who ranked so highly amongst the 
pioneers of electrical engineering When Mr. Kapp 
left England in 1895 to become the general secre 
tary of the Verband Deutscher Elektrotechniker, it was 
felt that the profession was losing one of ita best men, 
aud his welcome back to this country will be a warm one 
According to the terms of the appointment, we shall see 
Mr. Kapp again practising asa consulting engineer amongst 
us. As far as the Birmingham University is concerned, 
Mr. Kapp'e organising skill, coupled with his cosmopolitan 
electrical experience, renders the success of his department 
assured. It will be difficult, however, to attach the title of 
„Professor toone who for so long has led us in the practical 
side of electrical engineering. | 


NOTES ON MOTOR-STARTING SWITCHES. 
[CONTRIBUTED.] 
(Concluded from page 803.) 


While in hotels, clubs, and other public buildings it is 
necessary {0 have а lift attendant always preseut for 
working the hoist, yet in. many private works this course 
is not adopted, and it is then desirable to arrange a form 
of control by which the lift can be operated from any floor, 
while at the same time, if any person is travelling in the 
lift, it shall be impossible for anyone outside to control the 
lift in an opposite direction. The Sturtevant Engineering 
Company provide for auch cases with their push-button 
lift controller, shown in Fig. 16. Suppose that the lift 
travels between six floors, then inside the cage are placed 
six push buttons, numbered respectively for the various 
floors, and there is also fixed inside the cage an extra push 
button, known as the “emergency button” Outside the 
lift on each floor is fixed a push batton. It will be noted 
from the illustration that the control is effected in reality 
by a form of compound solenoid switch. Anyone wishing 
to use the lift will push the button on the floor on which he 
happens to be, when the controller will start the motor in 
the direction necessary to bring the cage to that floor; and 
also, as scon as the cage reaches the floor in question, the 
controller will cut off the supply of current, and the cage 
will come to rest. After the passenger bas entered the 
cage, he will push the button corresponding to the floor to 
which he desires to travel. This will operate the controller 
so that the car will travel only to the floor desired, where 
it will stop; while at tbe same time it will be impossible, 
until the car has reached this floor, for the cage to be 
operated by anyone outside the car. Should the passenger 
find that he wishes to stop at an intermediate floor, he bas 
only to push the emergency button, for if he does this the 
car will stop at once, whether at a floor or between two 
floors, for the result of pushing this button will cause the 
controller to cut the current off the motor, and also off the 


brake solenoid, thus bringing the ear to an immediate 
standstill. 

It would appear possible from the above description for 
an accident to occur through a person on some otber floor 
starting the car when the passenger was either entering or 
leaving the cage. To prevent this, the apparatus is so 
arranged that it is impossible to operate the controller when 
any one of the lift gates is open. This entails the necessity 
of so arranging the gates that each is automatically locked 
except when the car is directly opposite to it. 

A study of the illustration will enable the method of 
operation to be readily grasped. The controller is, first, a 
form of the ordinary solenoidal atarting switch previously 
described. In addition to this, there are the supplementary 
solenoids—one for each floor. These are so connected with 
the reversing switch as to provide the correct direction of 
rotation, and as the button marked No. 1 in the car is con- 
nected with the leads from the button on No. 1 floor, and 
the button No. 2 is connected to the leads from the button 
on No 2 floor, exactly the same effect is produced whether 
the button on No. 1 floor or the button marked No, 1 in 


the car is pushed. The first effect is to energise the revers- 
ing switch in the right direction ; then the main solenoid 
is energised and the motoris started, while the supplementary 
solenoid connected with the button pushed will cause the 
motor to stop at the desired floor. 

A eimpler form of the same type of switch is used when 
it is desired to operate a crane from various floors. Take 
the case where a jib crane is used to convey goods to the 
various floors of a five-storey building. It is then desirable 
that the crane shall be operated from any floor, while at 
the same time it shall be impossible for any person at 
another floor to interfere with the process of raising or 
lowering that may be carried on at the time from a different 
floor, A diagrammatic illustration of the arrangement is 
given in Fig. 17. Here we have two solenoids, A and B, 
through the centres of which pass an iron core, on which is 
mounted а lever wbich operates а reversing switch. Either 
of the two solenoids can be energised from any number of 
points, and the same current can also energise the ordinary 
form of solenoid switch. If we take the case when the 
operator on any floor wishes to raise the hoisting tackle, he 
eloses the switch which controls solenoid À, and the iron 


core is drawn tewards this solenoid, and the reversing 
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switch is then thrown over into the proper position to give 
the correct direction of rotation. If, now, some other 
person wishes to operate the motor in the other direction, 
he cannot do so until the first person opens his switch, 
because when the iron core bas been pulled towards A this 
solenoid will more strongly attract the iron core than will 
the solenoid B, and hence the motor will not rotate in the 
reverse direction until the solenoid A is de-energised. The 
switch directly operated by the lever attached to the iron 
core can either be the main reversing switch, or it can 
operate this through a solenoid auxiliary switch. 

As a general rule, for all private installations, whether 
supplied with current from the public supply mains or from 
an isolated generating plant, it is better to insert a separate 
spéed.regulating switch apart from the starting switch 
whenever speed variation is required ; but in the case of 
printing presses, tramcars, and other special cases this 


4 
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course cannot be adopted owing to the special nature of 
the requirements, and in these cases a more complicated 
type of starting switeh, or what is more correctly termed a 
controller, is necessitated by the special needs of the 
apparatus. 

Fig. 18 gives an illustration of the general form of the 
tramway controller as made by Mesers. Royce, Limited. 
In tramway work, as a general rule, two motors at least 
are placed on each car, and these must be connected up in 
series or parallel at will in order to obtain the necessary 
variation of speed. At the same time, it is important that 
the operation of starting always follows a proper course, so 
that it be impossible to suddenly throw the machines in 
parallel when they are running in series and vice versá. 
The method adopted to obtain the requisite results are 
shown diagrammatically in Fig. 19. It will be noted from 
this diagram that the speed variation is obtained partly by 
means of rheostatic control in the armature circuits and 


partly by means of series and parallel running of the two 
motors. When the machine starts from rest the two 
armatures must be in series, with all the resistance in 
circuit; this resistance must then be gradually cut out, 
until the armatures are directly connected across the mains 
in series. Afterwards they must be thrown into parallel 
with all the resistance reinserted ; and, again, this resistance 
must be gradually cut out in order to obtain the top speed, 
until finally the two machines are running in parallel with 
the armatures directly connected across the supply. 

To obtain this result the controller is made having the 
equivalent of two (positive and negative) 'bus bars with an 
equal number of contacts to each, so arranged that when 
the positive contact 1 is joined to the positive bus bar the 
corresponding negative contact 1 is also joined to the 
negative 'bus bar, and so on. In addition to this there are 
four additional contacts, marked A B C D, required for 
coupling up the armatures in series or parallel. The 
first motion of the starting switch or controller energises 
the fields of the motors and closes the connection between 
A and B, and thus connects the two armatures in series. 
The next motion closes the armature circuit through 
all the external resistance, the next motion cuts out a 


Fic. 18. 


certain portion of the resistance, and this is continued 
until contact 5 is reached, when the armatures are directly 
connected in series across the points of supply. Upon 
moving the controller so that the movable contact pieces 
join contacts 6 6 to the bus bars simultaneously, the circuit 
is opened between A and B and closed between A and C 
and B and D, thus joining the armatures in parallel across 
the mains; then as the motion of the controller is con- 
tinued, the resistance which was inserted when contacts 6 6 
were reached is gradually cut out, The operation is simple, 
but the controllers must be well made and every care must 
be taken to obtain a quick break, so as to minimise the risk 
of arcing; this is a most important point, as it must be 
5 that the motors will operate at probably 500 
volts. 

In the teazer systems of control the same general prin- 
ciples: have to be adopted. Here the actual operation is 
somewhat different. There are two generally-accepted 
systems of motor-teazer control—viz., the Bullock and the 
Eolmes-Clatworthy. In the firat the auxiliary machine 
consists of a small motor-generator, and the first operation 
consists in starting the motor of the teazer portion of the 
equipment through an external armature resistance ; the 
motor commences to rotate slowly, and the current given 
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out by the generator is supplied to the main motor; the 
speed of the teazer motor is gradually increased by the 
controller cutting oat the armature resistance, and conse- 
quently the E.M.F. generated by the dynamo is raised, and 
the main motor rotates at a higher speed. As this speed 
is increased, the circuit between the main motor and the 
supply is closed through an armature resistance, and this 
main motor is then taking current partly from the mains 
and partly from the generator of the teazer equipment. 
Finally, the circuit through the teazer is opened, and the 
main motor takes current only from the mains, at firat 
through an armature resistance, and at last direct. If a 
higher speed be required, this is obtained by inserting a 
resistance in the field circuit. 

In the Holmes-Clatworthy system the device adopted is 
slightly different, as there is no alteration in the value of 
the E.M.F. Неге the auxiliary motor drives the main 
motor through gearing when the equipment is first started. 
Gradually the speed of the auxiliary motor, and conse- 
quently that of the main motor, is increased by cutting out 
the resistance in circuit with the teazer armature. The 
circuit is then closed between the main motor armature and 
the supply through a resistance, and as this resistance is 
cut out the speed increases, until finally the teazer motor 
automatically drops out of gear and is stopped. Final 
adjustments of speed are made in the same manner аз is 
the case with the Bullock equipment. 

It will be noted that the general arrangement of the 
controller in either case is very similar to that of the 
tramway controller already described. There is thus no 
necessity to describe the construction or function of them 
in any detail. The object of referring to them was to 
emphasise the remarks made in the first article on the 
necessity for sound and well designed starting switches for 
operating every size and type of motor. It is a matter of 
the rarest occurrence for one of these controllere, whether 
for tramway use or for use in eonnection with a teazer 
equipment, to break down or to give any trouble, and yet 
it is apparent that they are far more complicated than an 
type of starting switch used in ordinary practice with 
isolated motors. The reason is not far to seek. The 


manufacturers of the teazer sets and of the tramway motors | 
are fully aware of the trying conditions under which their 


equipments have to work, and will only supply these motors 
on the understanding that proper controlling apparatus is 
installed with them. It is necessary to see that not only 
the controllers but also the whole plant is kept clean. The 
necessity of this is impressed on the users, who soon learn 
that the plant is so delicate that if it does not receive 
proper attention it will refuse to work, and therefore this 
class of equipment does receive proper attention, but not 
more than any piece of machinery should receive. Let 
the contractor for a motor installation and the purchaser 
of the same compare these results with the reports of the 
various insurance companies who insure and inspect elec- 
trical machinery. They will see from these reports that 
at least one machine in nine breaks down annually, and in 
90 per cent. of the cases the cause is put down to dirt or to 
faulty, poor, and defective starting apparatus. Then if they 
consider that nearly every morning newspaper is printed by 
electrically-operated presses, and that even the large 
London dailies do not keep any stand-by plant either in 
the form of spare motors or controllers, and that such a 
case as the failure to publish through the breakdown of the 
electrical equipment is unknown, they should be forced to 
the rational conclusion that it is one of the greatest 
mistakes to reduce the cost of an installation by adopting 
a cheap and inefficient form of starter, and во to court 
certain breakdown of the plant and dislocation of work in 
the near future, but that, on the other hand, the money is 
well expended that is spent in installing the best—not 
necessarily the most costly —starting switches, which 
should be designed for the particular class of work the 
motors are called upon to do. 


Erratum.— We regret that when dealing with “ Electric 
Lighting for the Inexperienced,” which we reviewéd in our 
issue of the 11th ult., the author's name was given as 
Herbert Walton,” instead of Hubert Walter. 


THE USE OF IRON IN ALTERNATE-CURRENT 
INSTRUMENTS.“ 
BY W. E. SUMPNER, D,.SC., MEMBER. 
(Continued from page 809.) 


I now pass to the consideration of wattmeters. The 
introduction of electromagnets into these instruments is 
naturally a more difficult problem. With the exception of 
electrostatic instruments, all accurate wattmeters are of the 
dynamometer type. Iron, and, indeed, all metal parte, are 
severely excluded, with the result that these instrumenta 
are insensitive, lacking in range, and subject to disturb- 
ances caused by external fields. It has, nevertheless, 
become necessary to use transformers in conjunction with 
them, owing to the high potentials and heavy currente now 
common. These accessories, of course, contain iron, and 
introduce errore, due to small differences in phase, which 
are as serious, I believe, as those which would arise from 
e use of well-designed electromagnets in the wattmeter 
itself. : 

The error in wattmeters due to the lag of current in the 
pressure coil has frequently been theorised about, but I 
think а somewhat exaggerated idea exista as to its nature 
and extent. A commercial wattmeter is intended to work 
on circuits of fixed voltage and for а maximum load current. 
I have calculated in the accompanying table the wattmeter 
error caused by ldeg.lag in the pressure coil for a fixed 
load current corresponding, say, with 1,000 volt-amperes 
aud for loads of different power factor. 


TABLE I.— Wattmeter Error for а Load of 1,000 Volt-Amperes (for а 
Lag of 1deg. in the Pressure Coil). 


Power factor. True watts. Error. Krror per cent. 
EO: aem 1000 N a "03 
e 9000 a s 85 
8 3 DOO зе; 10888ͤ ĩðͤ 1°31 
Qaem 0 1288 TT — 178 
D. ense 8600 8 3 999ͤ 2°32 
8 ao 500 „ 1111 3°02 
E „ XOU ues wc 008. адна 3°98 
p pm 300 . . 10 5:54 
2 — oan 200 09-0909990909 17 1 9000009520090 ооо 8:55 
ОРУТ „ UO ues „ aiara . 173 
09 esc: es BO aaaea I 87 2 


The error increases the reading if the load current lags, and 
diminishes it if it leads. If the power factor of the load 
is cos ф, the error in the reading is proportional to ain 4, 
while tan ф represente the error per cent. of the true 
reading. It will be seen that the error in the reading, 
instead of indefinitely increasing as the power factor 
diminishes, rapidly attains a maximum value, which is less 
than 2 per cent. of the reading corresponding with the 
same current if non-inductive. The error per cent. may 
be enormous for low power factors, but the error as a 
deflection may all the same be unreadable unless the instru- 
ment has a wide scale. (The theory of this error, and the 
application to wattmeters used on three-phase circuits, are 
given in the appendix.) 

The lag in the pressure coil can be easily reduced to 
one-tenth of a degree, and the error caused by it is pro- 
portionately diminished. It is not so well known that the 
phase differences introduced by current and voltage trans- 
formers can, if these are properly designed, be reduced to 
similar small values. Of course, the errors due to such 
phase differences are of the same nature and importance 
as if they were all due to lag in the pressure coil. 

Electromagnets may be introduced into wattmeters either 
by putting the magnetising coil in series with the current 
or by connecting it in shunt across the mains. In the 
former case, owing to hysteresis, eddy currents, and vary- 
ing permeability, the induced magnetism. will not properly 
follow the variations of the current, even when the magnetic 
circuit contains an air-gap and only low magnetic densities 
are needed. On the other hand, if a shunt coil is used to 
produce the magnetism, not only is there an error due to 
the resistance of the coil, but the flux of magnetism is 
practically in quadrature with the voltage producing it. 
The resulting errors can, perhaps, be made negligible in 
either case, but it is the latter method I have tried 


* Inaugural address of the Chairman, delivered before the Birming - 
ham Local Section of the Institution of Electrical Engineers, 
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experimentally lately, in order to bring the question before 
ou. 
If N is the magnetic flax in the core of a transformer or 
electromagnet produced by a current, C, through a winding 
of n, turns of resistance, R, the voltage, V,, necessary to 


produce this current is given by 
aN : 
Vi | RC+2, d 
We also have Ү,=л, e 


where V, is the voltage on open circuit of a secondary 


winding of n, turns (assuming no magnetic leakage). For 
large transformers on open circuit the term RC may be 
less than one-ten-thousandth part of V,. For magnetic 
circuits of small dimensione, suitable for instrumenta, 
especially if an air-gap is introduced to allow a moving 
coil to cut, the flux, the term R C is much larger com- 
pared with V,, but may still be a small proportion of it. 
As a rule the copper drop, С R, is by no means negligible 
compared with V,. This is only too noticeable when test- 
ing small masees of iron for hysteresis losses by the watt- 
meter method, since the losses in the magnetising coil 
are often an appreciable fraction of the whole. In such 
cases I have often found it convenient to use two wind- 
ings (as shown in Fig. 5), one of a few turns, »,, suitable 
for a considerable magnetising current, C, passed through 
the current coil of the wattmeter, W; the other of a 
large number of turns, n, connected with the pressure 
coil of the instrument. The reading of the wattmeter 
must then be divided by the ratio n,/n, in order to get 
the watts wasted in the iron circuit. This method has 
several advantages. Only the core losses are measured, 


w 
00000000 
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the losses in the magnetising coil becoming а matter of 
indifference. A wattmeter suitable for heavy currente, and 
the measurement of large amounts of power, may 
utilised for the estimation of only a few watts; and the 
flax can be calculated independent of the copper drop iu 
the primary coil by attaching a voltmeter, V, to the 
. secondary coil, the resistance of this being allowed for, if 

need be, by the ordinary fall of potential method. 
Unfortunately, there does not appear to be any similar 
method of eliminating the copper drop when the electro- 
magnet is to be used as part of the wattmeter itself. 
effect of hysteresis, eddy currents, and variable perme- 
ability is to alter the R C term; but if we assume that by 
suitable design this term R C can be made negligible com- 
pared with V,, we have 
d N 

dt 
and hence, whatever the nature of the iron, the strength of 
the flux, N, and, therefore, tho magnetic density in each 
part of the air-gap is strictly proportional to V,, and in 
perfect quadrature with it. If now the load current, A, 
be ed through the primary of an air-core transformer 
(shielded, if necessary, from external fields by a shell of 
suitably laminated iron) the voltage induced in the 
secondary coil wil be proportional to A in magnitude, 
and in quadrature with it as regards phase. It may thus 
be used to produce a minute current, a, through a large 
non-inductive resistance, and the moving coil of the instru- 
ment. Theory then shows (see appendix) that if a is in 
quadrature with A, and if N is in quadrature with V,, the 
torque on the moving coil is proportional to the average 


The | 


value of the product V,A, and, therefore, measures watts, 
independently of frequency and wave-form, and of the 
nature of the iron used in the electromagnet. 

The first instrument using this principle which I bad 
made was of the reflecting type, having & metallically . 
suspended coil as in ordinary moving-coil galvanometers. - 
Its action was promising. have since constructed two 


non-reflecting instruments (illustrated in Figs. 6, 7, and 8) 
which I now show you. In each of these instruments the 
moving coil is exactly similar to those used in commercial 
moving-coil instruments for direct currente. They are 
pivoted and controlled by helical springs of the usual kind 
The magnetic circuits are indicated in Figs. 6 and 7. 
That of the earlier instrument is of the Manchester dynamo 
type and contained two air-gsps. The later instrument bas 
a maguet of the Lahmeyer type, but arranged to have only 
one air-gap, the moving coil turning about an axis coincident 
with one of the long sides of the coil, and placed outside the 
magnetic field, the opposite side moving through the air- 
gap. The magnetic circuit is jointed along the line J J 
to allow the insertion of the coils. The complete instru- 
ment with its current transformer and resistance is shown 


in Fig. 8. By winding the magnetising coil on the centre 
limb as in Fig. 7, instead of on the two side limbs as in 
Fig. 6, the effect of an ampere-turn is doubled, and by 
reducing the number of air-gaps from two to one the effect 
is again doubled. To further reduce the copper drop, C R, 
as compared with V,, the voltage on the magnetising coil, 
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this coil should be liberally supplied with copper, and 
should fill as much winding space as possible. Of course, 
the air-gap should be a minimum. In the instruments 
shown each air-gap is jin. across. It is quite possible to 
halve this and atill allow plenty of room for the free move- 
ment of the coil. 

The calibration curve of the instrument outlined in Fig. 6 
was tested by passing direct carrents through the fixed and 
moving coils. For magnetising currents producing air-gap 
densities similar to those found in direct-current moving- 
coil instruments, the calibration curve obtained by varying 
the current in the moving coil was always of tbe same 
shape. When the deflection was interpreted by means of 
this calibration curve, the reading was found striotly 
proportional to the product of the currents in the two 
coils. The instrument was then tested with alternate 


currents against a standard wattmeter on a non-inductive. 


load of lamps. A voltage transformer was used to reduce 
the voltage of the circuit to one suitable for the instru- 
ment. The minute current through the moving coil 
(having 50 turns and a resistance of six ohms) used in series 
with a non-inductive resistance of 300 ohms, was taken 
from a few turns of thin wire forming the secondary of a 
small iron-cored transformer, the primary of which consisted 
of two turns carrying the load current. The experiments 
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Ета. 8,-—Wattmeter, with Current Transformer 


showed that the calibration curve, or the relation between 
deflection in degrees and watts, was exactly the ваше ав 
that obtained with direct currente, the load being non- 
inductive throughout the tests. When the power factor of 
the load was suddenly altered from 1:0 to about 0:1, it was, 
however, found that the constant of the instrument was 
considerably changed. This result was due partly to the 
fact that the copper drop in the magnetising coil was not 
negligible compared with the applied voltage, but it was 
also largely due to the phase differences introduced by the 
two transformers, each of which had closed iron magnetic 
circuits. These transformers were, indeed, quite unsuited 
for the purpose, and the copper drop in the magnetising 
coil of the instrament was (at 40 cycles) about 20 per 
cent. of the total voltage applied. But even under these 
circumstances the deflection of the moving coil, as inter- 
preved by the calibration curve obtained with direct 
currents, was strictly proportional to the watts for a load 
constant in power factor and frequency. 

No farther experiments were made on this instrument, 
which was constructed simply out of such stampings as 
were to hand, while waiting the arrival of special stampings 


ordered for the instrament shown in Fig. 8. 
instrument much more space was allowed for the magnetis- 
ing coil, and in other ways already mentioned the con- 
struction was modified with the view of reducing the copper 
drop. The magnetising coil consists of 1,051 turns of 
No. 18 wire, having a resistance of 368 ohms. The 
section of the middle limb of the magnetic circuit is a 
trifle over two square inches, the length of the winding 
bobbin is about 4in., the аіг gap is Fin. The moving 
coil consists of about 60 turns, having а resist- 
ance of 54 ohms. 
moving coil can turn through an angle of 80deg. without 
leaving the field. Testing with currents of 80 cysles per 
second, it was found that 54 volts produced a current of 


In this 


The structure is such that the 


0 15 ampere through the magnetising coil. It follows that 
the copper drop is only 088 per cent. of the applied 
voltage, when the frequency of the current is 80. This 
means that, even supposing there are no hysteresis or other 


Calibrated Deflection (for upper curves) 
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Actual Deflection in Degrees (for lower curves) 
FIG. 9. 


losses in the iron circuit, the phase of the applied voltage 
eannot differ from that of the induced voltage due to the 
flux in the coil by more than }deg. If there are hysteresis 
losses, this phase difference will not be increased, but 
diminished, since the vectors representing the copper drop 
and the voltage due to the magnetic flux will no longer be 
at right angles to each other. In fact, hysteresis is an 
advantage from this point of view, although, of course, it 
increases the losses involved in producing the electromagnet. 
The losses in the magnetising coil are quite trifling. The 
copper losses for 0-15 ampere only amount to 0:062 watt. 
The iron losses I have not measured, but they must be 
small owing to low induction density and the small volume 
of iron. For the current transformer for this instrament I 
have simply wound a coil of 10 turns (resistance 0:0163 obm) 
зо a8 to surround a secondary coil of about 600 turns baving 
a resistance of 85 ohms, No iron was used with this trans- 
former. The copper losses for 20 amperes through the 
primary are 64 watts. These could easily be made 
negligible by using thicker wire. 

he results of several tests on the instrument with a 


resistance of 500 ohms in series with the moving coil and 
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the current transformer are shown in Fig. 9. The calibra- 
tion curve was first found by taking two sets of tests with 
direct currents. In one of these the magnetising current 
used was kept constant at 0:10 ampere, and in the other set 
it was made 015 ampere. Various currents were passed 
through the moving coil, and the corresponding deflection 
in degrees shown by the pointer was noted. When the pro- 
duct of the two currents, each measured in milliamperes, was 
1,006, a deflection of 50deg. was obtained. The observa- 
tions are plotted to form the calibration curve, the two sets 
of points being distinguished by different signs, as shown. 
It will be noticed that both sets of points lie well on the 
same curve. A straight line is drawn from the zero through 
the point corresponding with 50deg., in order to show the 
deviation of the calibration curve from strict proportionality. 
Six sets of tests with alternating currents were then made 
on loads of different power factor, but with the current 
frequency kept constant at about 80 cycles, and the voltage 
of the circuit in all cases being about 60. In each set of 
teste, except for the non-inductive load, the power factor 
of the load diminished as the current and deflection 
increased, the limiting values being indicated, and the 
points corresponding with different sets of tests being 
separately distinguished (as shown in Fig. 9) The line 
drawn among the points ie a reproduction of the calibra- 
tion curve, the ordinates of the latter being all increased by 
50 per cent., in order to show how far this curve indicates 
the relation between the deflection and the watts. It appears 
from these teats, and from numerous others which I have made, 
that thesame calibration curve holds for the instrument under 
all circumstances, or, in other words, that for a specially pre- 
pared scale determined from this calibration curve the reading 
of the pointer will be proportional to watts for а varying load 
of any fixed power factor and frequency. The constant to 
be used with such a scale is the same for all currents апа 
voltages if the power factor and frequency are unaltered, 
assuming, of course, no change in the transformer circuit. 
The constant of the instrument does change to some extent 
for alterations of frequency and power factor. For the 
teats shown in Fig. 9 the те nd was kept at 80 cycles, 
but the power factor of the loads used in the experiments 
ranged between 1:0 and 006. The divergencies of the 
plotted observations from the calibration curve drawn among 
the points indicate the alteration of constant with the power 
factor of the load. To show this more clearly the observa- 
tions have been replotted as shown in the upper curves of 
Fig. 9. In these curves theobserved power in watts is plotted, 
not with the actual deflection of the instrument, but with the 
calibrated deflectionas determined from the calibration curve 
for a scale properly graduated, and such that the reading 
is 50 for a deflection of 50deg. Under these circum- 
stances all the observations for loads of the same power 
factor should lie on a straight line drawn through the zero, 
and this proves to be the case. It appears from these tests 
that the constant for unity power factor loads differs by 
about 4 per cent. from that for loads of power factor 0:6, 
and by about 8 per cent. from that for loade of 03 power 
factor. These changes are much greater than correspond 
with the phase difference of about 0:5deg. due to the copper 
drop in the magnetising coil, since reference to Table I. will 
show that for the power factors mentioned the changes in 
the constant should be respectively only 1°16 per cent. and 
2:27 per cent. This shows that the main part of the 
alteration of constant is caused by the current transformer, 
which was not specially designed for the purpose, and 
the errors caused by which I have not yet had time to 
investigate. This view is confirmed by tests showing the 
effect of alteration of frequency. With the same resistance, 
of 500 ohms, in series with the transformer secondary 
circuit, as used in the tests shown in Fig. 9, I found that for 
non-inductive loads traversed by currents the frequency of 
which varied from 93 cycles to 43 cycles, the alteration of 
the constant was 1:4 per cent. This change is very much 
greater than corresponds with the phase difference of half 
a degree at 80 cycles caused by the copper drop. The 
error due to the transformer can be reduced by diminishing 
the number of secondary turns, by increasing the number 
of primary turns, or by increasing the secondary resistance. 
Similar tests made, with & resistance of 750 ohms in the 
transformer circuit, showed а change of constant of less 
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than 1:0 per cent. for frequencies varying between 100 
cycles and 45 cycles. A set of tests on the effect of power 
factor made with this resistance in series with the moving 
coil, and at a frequency of 80 cycles, showed no measurable 
alteration of constant for power factors ranging between 
1°0 апа 0:1. Of course, there must have been some error, 
but in such tests as I have as yet had time to make I was 
unable to detect it, and there seems no doubt that the error 
is much less than in tbe previous tests. 

Now, in my opinion, no wattmeter should be considered 
а satisfactory instrument if it has errors like some of those 
mentioned. Though it will hardly be denied that many 
commercial instruments present greater errors in practice, 
I am not concerned to-night with any claim that the instru- 
ment shown you is accurate under all conditions. Still less 
am I concerned to show tbat tke use of transformers with 
wattmeters must necessarily introduce grave errors. On 
the contrary, my belief is that howeyer faulty some watt- | 
meters may be when used with transformers, a little 
attention given to the design of the latter will reduce the 
resulting errors to a negligible amount. This will, I believe, 
also prove true for transformers of the particular type 
needed for the instrument I have described. The chief 
importance attaching to the tests referred to is due to 
the light they throw upon the question of thé possibility 
of constructing good wattmeters with iron-cored electro- 
magnets, 

he greatest errors arising in practice in wattmeter 
readings are neither due to transformers nor to intrinsic 
faults in the instruments. They arise from the presence of 
heavy currents in neighbouring conductors. Some watt- 
meters are protected from such influences by surrounding 
the coils with a shield of suitably laminated iron. Iron is 
used for the transformers, and is used for these surround- 
ing shields. Iron is used anywhere and everywhere, except 
in the place where it is most efficient—namely, within the 
coils of the wattmeter itself. In the instrament I have 
shown you iron has been put in the wattmeter, and has 
been removed from the transformer coils, The shield may 
still be needed to protect these coils, but not for the instru- 
ment itself, since this will be even less affected by external 
fields than ordinary permanent- magnet voltmeters and 
ammeters. | | 

I foresee no difficulty in rendering negligible the error 
due to the traneformer, and the instrument itself can be 
much improved upon. The length of the air-gap can be 
reduced, and other arrangements made to further diminish 
the copper drop as compared with the voltage applied to 
the magnetising coil. There is a discrepancy between the 
flux density in the air-gap as calculated (1) from the 
number of turns, the applied voltage, the frequency, and 
the section of the circuit; and (2) from the number of 
ampere-turns on the coil, the length of the air-gap, and 
the other particulars of the magnetic circuit. This is 
possibly caused by undue eddy currents, which reduce 
the effectiveness of the ampere-turns and increase the 
copper drop. If so, the use of thinner stampings will 
improve matters. But аз the instrument stands, it is as 
good а wattmeter as many using current and voltage 
transformers, while it possesses greater range and is 
more sensitive. My main object is to show that the 
errors arising from using iron magnetic circuits in watt- 
meters are not necessarily greater than those involved 
in the use of transformers with such instrumenta. I 
consider that the action of the instrument shown justifies 
this view. 

If it be once granted that the errors can be rendered 
sufficiently small, no one will doubt the great advantage of 
an iron-cored instrument, or dispute its supremacy in regard 
to sensitive qualities. It must necessarily be as delicate as 
& permanent-magnet, moving-coil instrument, since the 
magnetic field can easily be made as strong, or even 
Stronger. An instrument such as illustrated in Figs. 7 
and 8 can be utilised for the detection of very small 
alternating currents or voltages. Of course, phase difficulties 
arise, but these can be overcome by making use of phase- 
changing devices for applying a voltage of the right phase 
to the magnetising coil. 

The influence of small differences of phase on the action 
of alternate-current instruments can generally be calculated. 
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if the phase differences are known, but these are difficult to 
determine experimentally. In order to investigate the action 
of transformers for instrument purposes, I have devised 
voltmeter methods for measuring small phase differences. 
It would take too long to explain these now, but I have set 
forth in Table II. the results of a number of recent measure- 
ments. In carrying out these teats I have had the benefit of 
the able assistance of my colleague, Mr. David Owen. The 
phase differences measured are given in the column headed 0. 


«TABLE II. 


—Load--—. | Phase 105 x 
Apparatus tested. aa Т, d (degrees) | (1 — сов 6). 
Lead plates in weak acid ...... 8 — V,A | 038 22 
Platinoid wire spiral ‚| Т —|, 0°27 11 
Direot- current аго............... — |, 0°17 4:5 
0'1 unit Tr. at full voltage. 0 — Vi, V. 0°34 17 
1°0 unit Tr. for 50 Vi to 50 V, / 0 — y, 0:021 068 
„ e а 10| 5 | оз | 17 
(All tests at 80.cycles | 
aud 70 volts) ......... 7 0°09) „ 0 115 2 
$i 2 + 25 009 „ 0:39 23 
20 unit Tr. fally loaded ...... 10 10 "n 104 1,650 
3'0 unit Tr. for 100 У, to | 
: 3 is 0 1/10, „ 0:054 04 
Two identical Tr. used to 10 11-0 n 1:85 EX 
step up volts from Vi to 20 „ M 5:4 — 
Va and down from V, to 30 „ Ж 47 — 
V,; the value of 0 found 40 „ i 53 — 
between V, and V, being 50 „, a 58 — 
halved, Normal full load 24*8:0:09: „ 1:08 1,770 
A. oir A cos tate 25°4) ,, a 0°18 5 
» 98 27 27°C 93 эз 1 00 1,540 
39 LP] 97 40 low 3) 43 == 
27 IL 3) 50 9 ” 5˙2 т, 
10А бален! Tr. for oscillo. m mne 
„46 „„.é — 1; 2 i 1:2 
er T Т. 7 = T 0:144 $1 
Б А current Tr. as supplied 
commercially for wattmeter 57 | — „, 2 32 — 


The last column shows for the smaller values of Ө the 
number of parts in one million by which сов 0 differs from 
unity. The first number given relates to a common water 
resistance, and implies that its power factor may be taken 
as 0999978. This should bring comfort to anyone who 
has doubted the non-inductiveness of such resistances. The 
values of 0 given for the wire spiral and for the direct- 
current aro are the minimum values I could detect with 
certainty with the voltmeters I had at disposal when the 
tests were made ; consequently all that these numbers prove 
is that the power.factor in these cases does not differ from 
unity by more than corresponds with the figures given. 
Then follow & number of tests on voltage transformers of 
various capacities, with the secondaries, in some cases on 
open circuit, and in others supplying currents of various 
magnitudes and power factors. The last three teste were 
‚ оп current transformers with secondaries closéd on the 
circuits for which they were designed. It will be noticed 
how exceedingly small the value of 0 is for some of the 
transformers on open circuit. This is of special interest in 
regard to electromagnets for wattmeters, since such electro- 
magnete are essentially transformers on open circuit, and 
the phase difference measured ia that caused by the copper 
drop in the magnetising coil. For the one-unit equal-ratio 
transformer this value of Ө is only 0 02deg., and cos 0 
differs from unity by less than seven parts in one hundred 
million. On full load 0 is only deg., and is much the 
same for a load of power factor 0:09 as for unity power 
factor. The three-unit transformer shows a lower phase 
difference for inductive loads than for non-inductive, and 
it is noteworthy that a very sLarply-defined minimum 
value of 0 of 0°18deg. occurs at about 80 per cent. 
of the full-load current, with a secondary circuit of 
power factor 0:09. The small 10-ampere transformer was 
supplied by the British-Thomson Houston Company to 
reduce current in the ratio of 20 to 1, for any secondary 
resistance not absorbing more than two volts or 0:5 ampere. 
The phase difference between the primary and secondary 
currents at full load is less than pydeg. The five- 
ampere current transformer was supplied by a firm of 
the highest standing for use with one of their own watt- 
meters. The large phase difference found of 2˙5deg. 


active after it had been away from radium for 35 
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would seem to imply great error in use, yet on fully con- 
sidering all the conditions of the instrument, I find that 
the error in reading works out to be only 1'7mm. on the 
scale, even when the full currente-—i ¢., such as to produce 
full deflection on a non-inductive circuit—are flowing in 
the coils, and the power factor of the load tested is the 
lowest for which the instrument is guaranteed—viz , 0°6. 
For smaller load currents this error is proportionately 
diminished, and it disappears altogether on high power- 
factor circuits. 

My object in bringing these numbers before you is to 
afford evidence for my belief that while transformers as 
supplied commercially for wattmeters may in many cases 
be such as to cause phase differences of more than one or 
two degrees, it nevertheless seems true that a little care 
spent in designing them would result in reducing these 
angles in practice to about йер. Even as matters stand, 
the errors caused by them are less than is generally 
supposed. They are, however, greater than those which 
need result from the introduction of iron-cored electro- 
magnets into wattmeters and other alternatihg-current 
instruments. Under these circumstances my contention 
is that such instruments should be designed on the lines of 
the permanent-magnet moving-coil instrument, and that well- 
considered efforts in this direction will command success. 

The object in view is no small one when we consider how 
much electrical advance, which has all been based on exact 
measurement, really owes to the introduction of sensitive 
galvanometers and voltmeters for direct currents; and 
that, in all probability, similar instruments for alternating 
currents will lead to important developments also. At 
all events, when we think of electrical progress in the past, 
it is only fitting for us to remember how greatly thie has 
been dependent upon the work of one man. When most 
of us commenced to study electricity, the name of Sir 
William Thomson was already historic. When he first 


| started the subject, the instruments available for testing 


were of а kind such as are only now used for class teaching of 
the most elementary description. But ata time before most 
men now living were born, and at an age younger than most 
of us now present, Sir W. Thomson applied for the first time 
to the structure of instruments skilful engineering design. 
He altogether revolutionised them, and brought them to 
such a state of perfection that, except in comparatively 
small details, they bave not been improved upon since. The 
Thomson reflecting galvanometer, the siphon recorder, and 
the quadrant electrometer represent the best instruments 
of to-day, ss they did when first introduced as long ago 
as the middle of the last century. The sudden increase of 
sensitiveness then secured constituted a step in advance 
quite unexampled either before or since, It is as difficult 
now to properly realise its magnitude as to truly estimate 
its influence on electrical development. But we are all glad 
that Lord Kelvin bas been able not only to take a great 
leading part in, but also to watch, the whole of this progress, 
and that we can still congratulate him on possessing the 
enthusiasm and mental activity of younger men. 7 
(То be continued. ) 
S 


Action of Radium Emanations on Diamonds.— 
The Proceedings of the Royal Society contain Sir William 
Crookes’s contribution on this subject. An “off colour” 
diamond, of a very pale-yellow colour, was put inside a 
tube with radium bromide, and after 78 days the diamond 
had darkened and become bluish-green in tint, no yellow 
colour being apparent. When heated at 50deg. in a mixture 
of nitric acid and potassium chlorate for 10 days, the 
diamond lost its dull surface colour and was bright and 
transparent, but its tint had changed to a pale bluish-green. 
The radium emanations have accordingly a double action on 
the diamond. The [-гаув effect a superficial darkening, 
converting the surface into graphite in a manner similar to, 
bat less strongly than, the more intense electrons in the 
cathode stream. In the presence of radium, the diamond 
is extremely phosphorescent, and continues to shine during 
the time of the experiment. The diamond which had been 
submitted to the action of radium was still strongly radio- 

8, for 
10 of which it was being heated in a mixture powerful 
enough to dissolve its outer skin of graphite. 
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TRADE NOTICES AND NOVELTIES. 


Improved Ball Bearings for Electric Motors. 


In order to improve the efficiency of electric motors, the 
Lihmeyer Electrical Company, Limited, have recently given 
special attention to the design of the bearings, and are now 
introducing small motors fitted with ball bearings of an 
improved type, whereby the losses due to friction are reduced 
toa minimum, great saving is effected in the consumption of 
oil, and the space occupied is less than for motors fitted with 


Fria. 1. 


ring lubricated bearings. Instead of filling the whole space 
between the inner and outer rings with balls, as hitherto, a 
smaller number is provided, the spaces between the balls being 
fitted with springs, as ‘shown in the accompanying illustration 
(Fig. 1) If, in consequence of the bend of the sh»ft there ів a 
tendency of the outer ring to get out of truth with the inner ring, 
the variation in the speed of the balls, due to their running on a 

riphery of smaller radius at the upper and lower parts of the 
bearings than in the lateral parts, is counterbalanced by the 


Fie. 2. 


action of the springs, so that the balls will not be damaged. A 
further advantage of this design is that the springs are filled 
with felt, which forms a rotating lubricating machine. Easy 
access to the balls for the purposes of inspection, etc., is pro- 
vided for. Fig. 2 shows а Lahmeyer continuous-current 
machine fitted with ball bearings. Single-phase alteruating- 
current, two-phase, and three-phase small motors similarly 
fitted are also being constructed by the firm. 


Enclosed Are Lamps. 


From the Union Electric Company, Limited, 151, (Queen 
Viotoria-street, E.C., we have an advance copy of their new 
list of E. V." and E. V. S.“ type enclosed arc lamps for 
direct-current circuits. The “Е. V." lamps are made both 
single and double enclosed, and of two burning periods—viz., 
100 hours and 300 hours. In each case the remains of the 
positive carbons are used up when trimming as the negative 
carbons, thus effecting a very great saving in the cost of the 
carbons. With the 300-hour type а special arrangement has 
been introduced, securing а minimum consumption of carbons 
and ensuring practically no deposit on the inner globes. The 
“E. V. S.,“ or traction type, lamp, is specially constructed for 
burning in long series, and for remaining unaffected by instan- 
taneous and large changes in voltage. 


Comstick. 


Mr. 5. W. Cuttriss, M. I. E. E., Prudential-buildings, Park- 
row, Leeds, has sent us a sample of a preparation known ав 


Comstick, which he has been manufacturing some years for the 
specific purpose of lubricating the commutators of dynamos and 
motors having metal brushes. It is claimed that Comstick will 
keep the commutator in good condition, prevent cutting, and 
promote that high gloss which is so desirable. Graphite appa- 
rently enters largely into its composition. The valuable pro- 
perties of this material as a lubricant are well known. There 
за no doubt that the judicious use of a preparation such as Mr. 
Cuttriss supplles in the handy form of а stick will greatly help 
to maintain a commutator in good condition. Too much pressure 
of the brushes on the commutator, coupled with the absence of 
suitable lubrication, is responsible for much of the turning up 
which has to be done. We should have been glad to have 
tested the merits of Comstick ourselves, but the machines at 
our disposal for the purpose do not happen to be fitted with 
metal brushes. 
Model Dynamos, Motors, eto. 


“ Electrical Novelties" is the title of a catalogue recently 
issued by Messrs. F. Darton and Co., Clerkenwell Optical 
Works, London, Е.С. The contents of the catalogue comprise 
а large number of model dynamos, motors, and gas-engines, 
besides accumulators, medical coils, and sundry apparatus, in 
which we understand the firm are doing a large and increasing 
business. ° 

Calendars and Catalogues. 


CALEND ARS. Wm. Augs Gibson, Limited, makers of hydraulic 
and electric lifts, 28, Fleet-street, E.C. An ornament to any 
office. | 

OaTALOGUE.—Heathman and Co., Parson's Green, Fulham, 
S. W., patent extension ladders, folding steel ladders, wheeled 
ladders, telescopic trestles, eto. 


PERSONAL. 


The Bridlington Corporation have appointed Mr. Arthur J. Beckett 
as resident engineer at the new electricity works, at a salary of £220, 
rising by £10 per annum to £250. Mr. Beckett has been acting as 
clerk of the works during the installation. 

The Glasgow Corporation Tramway Sub-Committee have agreed to 
recommend that the salary of Mr. James Dalrymple, the new manager 
of the tramways, be fixed at £1,000 per annum. 

The Bury Tramways Oommittee have resolved to increase the salary 
of Mr. W. A. Turnbull, overhead equipment clerk of works, from £2 
to £2. 58. per week. We also understand that the salary of Mr. 
Clough, as tramways aw has been fixed at £250 per annum. 

Mr. Walter Binns, A M. I E. E., A. M. I Mech. E, engineer and 
maosger of the Reading Corporation tramways, has had his salary 
increased from £300 10 £400 per annum, rising by two annual 
increments of £50 to £500 per annum, upon his agreeing to remain 
in their service for a period of three years, 

Mr. E. Moxov, mains superintendent to the Huddersfield Oorpora- 
tion, has been appointed mains assistant to the Blackburn Corporation 
electricity department out of 80 applications. 

Mr. R. B. Leach, assistant engineer to the Aston Manor electricity 
works, has been appointed assistant electrical engineer to the Farn- 
worth Urban District Council. 

The Leigh Electricity Committee have selected the following short 
list—W. Ainscough (Leeds), Н. О. Oaldwell (Altrincham), D. A. 
Hamilton (Lancaster), B. 8. Hornby (Bolton) and A. T. Smith 
(Bury) —out of the 147 applicants for the post of electrical engineer to 
the Corporation at a commencing salary of £250 per annum, rising by 
annual increments of £20 to a maximum of £350. 


APPOINTMENTS VACANT. 


Electrical Engineer, Worcester Oorporation. Salary £400, 
rising by inetalments of £20 per annum to a maximum of £500. 
Applications by 10 a.m. on 19th inst. See advertisement. 

Improver, Peterborough Corporation. Salary 20s, per week. 
Applications by 16th inst. See advertisement. 

Assistant, City and Guilds Oentral Technical College. 
commencing at £150 per annum. See advertisement. 

Assistant, thoroughly experienced in estimating for switchgear, arc 
lamps, and the like. Apply to Box 202, Electrical. Engineer Office. 
See advertisement. 

Draughtsman for high and low tension electrical switchboard 
apparatus. for large electrical engineering firm in Manchester district. 
Apply to Box B 76 Electrical Engineer Otfice. See advertisement. 

Electrical Foreman, Manchester Education Oommittee. Wages, 
£2. bs. per week. Applications to Mr. J. H. Reynold:, principal, 
Municipal School of T. chnology, Sackville-street, Manchester. 

Distributing Assistant, Belfast Corporation, £200 per annum 


Salary 


Dec. 15. 
Junior Assistant Engineer, Hebden Bridge Urban District 
Council. Dec. 13. 


Assistant Shift Engineer, Horsham Urban District Oounoil, 
£100 per annum. Dec. 13, 
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LEGAL INTELLIGENCE. 


MANCHESTER TRAMWAY ARBITRATION. 


The Oourt of Appeal gave judgment on Saturday on the appeal 
arising out of the arbitration between the Manchester Carriage and 
ит Oompany and the Swinton and Pendlebury Urban Distriot 

unci 

The latter appealed from a jadgment of Mr. Justice Ohannell on a 
species] case by the late Sir F. Bramwell as to whether the District 
Council were to purchase any of the company's depó:s outside their 
distriot. The үш clause of the Tramways Act provides that the 
promoters shall sell to the purchasing authority their undertaking, or 
so much of the same as is within such district, upon the terms of paying 
the then value of the tramway and All lands, buildings, work, 
material, and plant of the promoters suitable to be used by them for 
the purposes of their undertaking within such district.” 

The motion which rose upon the appesl was whether the words, 
Within such district, qualified the word ‘‘ undertaking,” so that a 
depót outside the Council's district, but suitable to and used for the 

urposes of such part, was within such district, The special case 
ound as а fact that the Church-street depót in dispute was suitable 
and used" with the undertaking, and Mr. Justice Ohannell upheld 
the special case. Hence the present appeal. 

Their Lordships allowed the a 
shown that the District Council were under an obligation to pay 
£24,000 for the Oburch-street дербі, 


NERNST ELECTRIC LIGHT COMPANY. 
Reduction of Capital, 


Mr. Justice Swinfen Eady lest week heard a petition by the 
company for reduction of capital. The original capital of £320 000 
consisted of £140,000 preference shares and £180 000 ordinary shares. 
Upon the acquisition of patent rights the company had spent £270,000, 
of which ‚000 was paid in cash and the remainder in shares, The 
whole of the £320,000 stock had been issued, but 260 preference 
shares had been forfeited through non-payment of calls. 

Mr. Evo, K C., stated that the price paid for patent rights seemed 
out of all pro rtion to their intrinsic value, and as the company hoped 
that they now entered upon a es career, they were 
desirous of getting rid of the incubus of a large amount of capital 
which was not represented by available assets. lutions had been 
pessed in favour of reducing the capital to £90,000, in 90,000 ordinary 
shares, preference shares to be extinguished. In regard to the patents, 
the royalties paid by licensees in this country were estimated to be 
worth £20,000, leaving £258,000 for the original patent, according to 
which the zaompany were practically unable to manufacture saleable 
lampe at all. What they had to do was to purchase them from a 
Berlia company, who had some secret process by which marketable 
lampe were made. The value of the patent, which expires in 1915, was 
estimated at £40,000 beyond the £20,000 from royalties. 

Documentary evidence having been read, his Lordship sanctioned 
the reduction. 


TRAMWAY ACCIDENTS. 


In the Civil Oourt of Leeds Assizes Mr, Justice Darling heard three 
cases in which negligence was alleged against the servants of the 
Bradford Corporation. 

The first of these actions was brought by Harry Dexter, who claimed 
damages for personal injuries caused on May 26 last by a collision 
between a tramcar and a furniture van that he was driving. It 
was stated that the driver of the car disregarded the plaintiff's 
warning not to attempt to the van at a natrow part of the 
road, and the collision ensaed, with the result that the plaintiff 
was thrown to the ground and rendered unconscious, For the 
defence it was contended that there was room for the car to pass, 
and that the accident happened through the plaintiff allowing hia 
ies to swerve. À verdict for the defendant Corporation was returned 

In the next case a youth named Arthur Phillips Hampshire sought 
to recover damages for personal injuries caused by a tramway accident 
on May 4 last at Shipley. On that day the Bradford Exhibition was 
opened, and Bradford trams were running over the line from Shipley to 
Baltaire, which had been taken over from а private company two Ея 
before. The plaintiff, it appeared, was riding оп the top of the oar 
along this line, on which the overhead wires were 2ft. higher than in 
Bradford, so that the trolley pole did not hold tight up to the wire. 
While passing over the points the trolley pole came off the wire and 
caught in a js wire, апа the iron standard was wrenched off the top 
vf the car. The plaintiff was knocked down and had his nose broken. 
Liability was admitted, and the jury assessed the damages at £150. · 

The third action was brought by John Gerrard Hogan, a retired mill 
manager, who claimed for the loss of his wife, 72 years of аде, who 
was run over by a tramcar on Aug. 19. The case was withdrawn, the 
plaintiff sgreeing to an amount of compensation offered by the 
Oorporation. 


TRAMCAR INSPECTOR ASSAULTED. 


At Cardiff Police Court last week Ohsrles Morrie, labourer, was 
summoned by William John Davenport, an inspector of the Oardiff 
Corporation tramways, for assault, 

Mr. Р. W. Ensor (from the town clerk's office) conducted the 
prosecution. 

According to the complainant's evidence, defendant's conduct was 
offensive and brutal. Complainant said that on the afternoon in 
question he was on a oar from Olarence-road to town. Witness was 


, holding that it had not been | 


inspecting the tickets, and defendant, when it came to his turn, used 
abusive language. Although told. that if he didn't behave he would 
have to leave the car, defendant continued his otjectionable conduct 
and language. At Penarth-road junction defendant refused to leave, 
and struck witness in the face and then on the side of the head. 
Detective Harris and Police-constable Rich appeared apon the ecene, 
and in their presence defendant sgain caught hold of him and dealt 
him several hard knocke in the ribe. He fell against a hand truck, 
his head striking the wheel, Defendant refused his name and address 
to witness and to the police. i 

Defendant was fined £5, including coste, or one month, 


HEAVY DAMAGES. 


At Liverpool Assizes on Tuesday Dr. Hall, medical officer of Prescot 
Union, was awarded £1,000 damages for injuries sustained by his 
forcible ejectment from a tramcar belonging to the Corporation, whereby 
his leg was fractured. The plaintiff's offence consisted in holding in 
his hand a cigar which was smouldering, which the conductor 
was an infringement of the by-law against smoking, The plain 
refused to put out the cigar cr quit the car, and was forcibly ejected. 

Mr, Justice Walton held that the plaintiff's conduct was obstinate 
and stupid, though it did not jastify recourse to unnecessary violence. 


AUTOMATIC TELEPHONE PATENTS. 


A publio enquiry was held before Mr. Registrar Hood on Tuesday 
into the promodon and failure of the Automatic Telephone Company 
(1905, Limited, against which a winding.up order was made last 
March upon the petition of shareholders. The statement of affairs 
shows liabilities £1,175, against assets £4.185, but a deficiency of 
£10.051 as rds shareholders. Mr. H. Brougham attended as official 
receiver, Mr. Harry Dobb for shareh: ldere, and Dr. Counsel for Mr. 
Max Margowaki (the late managing director). After evidence bad been 
taken from Mr. Margowski, the enquiry was adjourned sine die. 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH WESTINGHOUSE. 


The fifth annual general meeting was held on Tuesday at Hamilton 
House, Мт. William I. Buchanan presiding. The report for the year 
ending July 31 appeared in our last week's issue. 

The Chairman, in moving the adoption of the report, stated that 
what he might say in this connection would be based upon two or 
three points. In the first place, the formation of their Oompany snd 
the bu'lding of their plant at Trafford Park were evidently not the 
result of immature thought-on the part of Mr. Westinghouse or of his 
associates, but of their well.considered, careful thought, founded on 
their experience in like enterprises; secondly, the Oompany was 
evidently not formed or the works built for the present, or for the 
next two or five years, but upon what must have been a conscious 
belief on the part of those who initiated the undertaking, and who still 
believed in the correctness of their view, that it would not be found 
too large for the work which would one day come to it; and in the 
next place results secured during the early years of the life 
of any large industrial enterprise were пос conclusive as to 
what its future would be. The expected development which 
had been anticipated had not yet taken place, and an abnormal 
expenditure both in the original outlay for the pe aod in its 
completion and operation had, therefore, naturally resulted. It 
was believed at the time that important electrical developments in 
Great Britain—especially in methods of transportation and in con- 
nection with electrical power distribution—were within sight. While 
this belief had not yet been fully borne out by results, he did not 
think any person conversant with the trend of affairs to-day would 
deny that a radical change in the present methods of transportation in 
this country—within certain wide limits, at least—was to-day а 
‘* self-evident certainty "; but whether this would take place within 
the next year or within the next two, three, or five years, he was not 
willing to hazard an opinion. The character of some of the chief 
work undertaken by the Company more than a year sgo had also 
been & factor in the results attained ; he referred particularly to the 
great turbines now being completed, the first of which were just 
beginning in London to do their work of furnishing power for 
the underground railways. This work was so entirely new in 
every way, and involved such t risks in construotion and 
operation, that every precaution which prudence could suggest was 
demanded of their staff at the works, The development char 
thus brought about were of necessity large. The production of simi 
work in the future would become but a matter of manufacturing, 
instead of one of origin, development, and manufacturing. Industrial 
conditions had been very adverse during the last year or so. But there 
was another competitive element, far-reaching in ite results, which had 
entered into thie matter of the prices the Company had been obliged to 
meet—namely, competition from manufacturing concerns outside Great 
Britain. His own view of this phase of competition and of ite results 
was that it was not so much the amount of business contracted in Great 
Britain by German and other Continental electrical manufacturing 
concerns—very large as that was—but rather the ірйсепсе which 
the presence of this competition in all important tenders exerted 
upon prices quo by British manufacturers, since the logical 
sequence to drawn from such a condition was that it 
became necessary for the sales department of a British oom- 
pany to try in advance to discount this unknown outside 
price, with the net result that much lower prices were made by 
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British companies in such circumstances than would be the case were 
the competition they had to meet limited to Great Britain alone. This 
feature of competitive business at home being embodied in their public 

policy was hence beyond the control of any Board. He could not, 

-however, refrain from expressing his individual belief that it was a 
matter of more importance to manufacturing interests here, and 
эы qa Д such as their own, than appeared to him to be realised by 
many. To those who directed large specialised companies like theirs, 
which had to meet this wide competition to & greater extent than did 
others, there was but one course left open—namely, oourageously to 
use their very best endeavours to meet the situation by economical work, 
and then to go ahead and secure, at the best obtainable price, as large a 
proportion as possible of the work offered. A aane to the Company’s 
investments in other concerns, he referred ially to the Traction 
and Power Securities Oompany (in which this Oompany hold shares to 
the amount of £250,000, of which £175,000 has been paid up) and to 
the Olyde Valley Electrical Power Company —the largest power develop- 
ment company, he thought, which had been thus far undertaken in Great 
Britain—and remarked that it was on the building of such large elec- 
trical undertakinge as these that electrical manufacturing concerns such 

as the Company's must in a considerable measure depend for their success. 

He had been asked to say something with regard to the condition of 
the Company's property at Trafford Park in view of the auditors’ 

reference to the matter of depreciation thereon. Concerning the build. 
ings and grounds, he had already stated that in the accounts under 
review & considerable sum had fone into their completion, but quite 
apart from this special care had been exercised in the upkeep ot the 
buildings. He held that the opinion of the Board was justified, in the 
circumstances, that no depreciation was necessary in making up last 
year’s accounts. With regard to their large machine tools and their 
general plant equipment, these had also been maintained at a very high 
degree of efficiency, and during the year £25,490 had been charged to 

neral ex in connection with their maintenance and with 
improvements in them. Мапу new tools were also added durivg the 
year. The Board, therefore, thcught that the £10,500 charged for 
depreciation under this heading was a fair adjustment. In the matter 
of patterns and dies and small tools, quite outside the sum of £19,033 
charged against their upkeep during the year, the Board in the middle 
of the year adopted the policy of charging all dies, patterns, small 
tools, etc., direct to factory expenses or to а particular contract. The 
sum thus charged to factory expenses during the six months referred 
to amounted to £20,346. It was, moreover, clear that the general 
subject of depreciation would more properly come up for consideration 
when the profit warranted the payment of a dividend. He afterwards 
referred to the measures which had been taken for reducing general 
expenses and the cost of manufacturing, and atated that much had 
been accomplished in this direction. The cost price at which work 
was now being produced in the factory was steadily dropping in all 
cases, and it was nearing a normal mark in several, This was 
because the workmen were now becoming efficient units in a whole, 
and the organisation more coherent and better co-ordinated for the 
work in hand through the decrease in its personnel which had been 
found possible. As to what the future might bring in the way of 
business he could not say, nor would he hazard an opinion. It 
seemed fair to assume, however, that if the development in electrical 
traction in Great Britain {о any measurable degree kept pace with 
the present outlook in the same direction in the United States, 
there should be, with the gains which seemed likely to take place 
in the demand for electrical apparatus in the British Oolonies, 
sufficient work in the near future for the electrical manufacturin 
concerns in Great Britain. Their plant and organisation at Traffo 

Park were equipped to this end, The American shareholders had 
during the last year invested £900,000 more in the business without 
asking a penny from the British shareholders. 

Mr. J. H. Lukach seconded the motion. 

The Chairman, replying to questions, stated that he was unable 
to say whether another company which had been mentioned were 
buying stock in this Company or not, but, so far as he knew, he could 
absolutely deny the statement. The average interest paid to their 
bankers and others had been 44 per cent. On July 51 last their sundry 
creditors were £574,678, and their temporary loans stood at £200, 750; 
on Oct. 31 the sundry creditors were £248,562, and there were no 
temporary loans. The cash at the bankers now amounted (on that 
morning) to £90,006, and there were unpaid vouchers in the offices 
representing £45,776. The goods in process ot manufacture on Oct. 31 
amounted to £334,397, and they had in finished products at the factory 
that day а very much larger amount than they required or than they 
ought to have, and every effort must be made to reduce this amount, 
which now stood at £251,846. A great deal of this work had been 
ordered by those who, owing to lack of acoommodation, had so far not 
been able to accept delivery. 

The report was adopted. 


WEST INDIA AND PANAMA TELEGRAPH. 


The ordinary general meeting was held at Winchester House, Mr. 
W. B. Kivgsford presiding. Particulars of the report for the half. 
year euding June 50 appeared in our last week's issue. 

The Chairman, after reviewing progress, moved the adoption of the 
report and the payment of 7s. per share on account of arrears of dividend 
on the first preference shares, 

Mr. Henry Holmes seconded the motion. 

A short discussion followed, in which Mr. W. Н. Birks and Mr. 
Edmonds supported the policy of the Board in transferring the interest 
on the reserve fund investments to revenue. 

Mr. Thorpe suggested the advisability of placing the interest 
to reserve, observing that in view of the depletion of that fund year 
by year to provide for the renewal of cables, it was desirable to 

opt some such automatic mode of maintaining the reserve at a 
proper level, 


The Chairman pointed out that if the interest were placed to 
reserve, as was formerly the practice, the effect would be to cause the 
dividends on the firet and second preference shares to fall yet farther 
into arrear. In reply to a question, he stated that up to Jane 30 last 
the Company’s traffic receipts showed a decline of about £500, and he 
was informed by Mr. Quick that so far during the current half-year 
there had been à decrease in the receipts of some hundreds of pounds, 

The motion was agreed to unanimously, 


ARON ELECTRICITY METER. 


The seventh ordinary general meeting was held at Winchester 
ue p auenien of the report for the year appeared in our issue of 

ə бош uit. 

Mr. H. Hirst, who presided, moved the ađoption of the report, 
which, he said, was a record of progress. The profit and loss account 
showed a gross profit on trading of £23,256. The business which the 
Company had done since Oct. 1 justified the Board in anticipating а 
continuance of sound trading during the coming financial year. 

The report was adopted. 


GENEVA TRAMWAYS. 


The second annual general meeting was held at Salisbury House, the 
Hon. Arthur G. Brand presiding. An abstract of the report appeared 
in our issue of the 25th ult. 

After reviewing the history of the Company during the past two 
years, the Chairman predicted a substantial increase in receipts 
during next year, as the traffic was showing great improvement. 
» would, however, be neceseary to rearrange their finances before 

ong. 


BRITISH ALUMINIUM. 


An extraordinary genera! meeting of the shareholders was held for 
the purpose of considering resolutions authorising the funding of the 
arrears on the 7 per cent. preference shares, the borrowing of £500,000 
on debentures to be called ‘* Loch Leven Debentures,” and the creation 
of £190,000 additional ordinary capital. 

The resolutions were carried. 


ISLE OF THANET ELECTRIC TRAMWAYS AND LIGHTING. 


The Company report that the total receipts for the year ended 
Sept. 50 were £57,620, and the net profit £13,493. Iu order to pay 
interest, the dividend on the preference shares, and a few minor 
charges, an additional sum of £2,454 was required, which was taken 
from the unappropriated balance, reducing it to £1,558. 


NEW COMPANIES REGISTERED. 


Birmin and Midland Motor-Omnibus Company, Limited. 
Ospital, £60,000. Objects: to ор an agreement with the 
Birmingham Motor Express Oompany, Limited, and to carry on the 
business of motorcar, omnibus proprietors, and vehicle builders, 
engineers, manufacturers of accumulators, dynamos, and other appa- 
ratus for the manufacture and equipment of such vehicles, etc. 
Registered office: Winchester House, Oolmore-row, Birmingham. 


Liens Registered. 


United Electric Light and Power Supply Company, Limited, 
Manchester.—Lien registered Nov. 25 for £450 6 per cent. deben- 
tures, part of £3,000. Amount previously issued, £2,575. No 
trustees, Oharged on the undertaking and all the property, present 
and future, including all the buildings, machinery, and other property 
at Guimarües, Portugal, and also the uncalled capital. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Guirgia (Koumania).—Tenders are required for the electric 
lighting of the town. Particulars from the town's secretary. Tenders 
by Jan. 28, 1905. i 

Salamanoa.—The Municipality require tenders for public electric 
lighting of the town. Tenders by Dec. 12 to above or to Direocion- 
General de Administracion, Madrid. 

Ediuburgh.—The Corporation invite tenders for the electric light- 
ing installation at the branch free library, Morningside-road, Edinburgh. 
Tenders by Dec. 14. See advertisement. 

Erith.—The Urban District Council invite tenders for motorcars, 
trucks, motors, and equipments, track sweeping and watering car. 
Tenders by Dec. 19. See advertisement. 

Almendrajo (Spain).—Tenders are invited for public electric 
lighting for 10 years. Particulars may be obtained from the Secretary 
of the Ayuntamiento of that town. Tenders by Dec. 22. 

Swindon.—The Oorporation invite tenders for the supply and erec- 
tion of one 300-kw. steam dynamo, or, alternatively, one 400-kw. 
steam dynamo. Tenders by Dec. 20, See advertisement. 

Madrid.—The Public Works Branch of the De ent for Agri- 
culture require tenders for construction and working of an electric 
tramway between Azeritia and Zumaya. ‘Tenders by Deo 10. 

Bradford.—The Corporation invite tenclers for the supply of miscel- 
laneous stores required by the tramways department during the year 
ending Dec. 31, 1905. Tenders by Deo. 17, See advertisement. 
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Caen (France) — The Prefect requires tenders for concession of a 
tramway from Ryes to Caen via Oreully for goods and passengers. 
ae тв from the Prefect of Oalvedos, Caen. Tenders by Feb. 1, 


Steke-upon-Trent.—The Guardians invite tenders for роон 
electric lighting ofa portion of the workhouse premises. Tenders to be 
delivered to Mr. O. Daniel, clerk, Union Offices, Stoke-upon-Trent, by 
9am. on Dec. 14. | | 

Rechdale.—The Corporation invite tenders for high - tension three- 
phase switchgear and extensions to the low-tension continuous current 
switchboards. Tenders to Mr. Wm. Henry Hickson, town clerk, by 
27ch inst. See advertisement. | 

Madrid.—The call for tenders for the service of the electric lighting 
of Almendralejo was without result, The conditions of contract have, 
therefore, been modified in certain respects, and tenders are to be 
called for to be opened on Dec. 22. 

La Рах (Bolivis)—The Municipality uire tenders for the 
electric lighting of the town for 12 years. ere is an old central 
station and water power of 150 h.p. to 200 h.p., which is sufficient fo 
the number of lamps required. Tenders by Jan. 15, 1905. 

S.E.— Tenders are invited for the erection of an electrica 
traveller to lift 12 tons over a span of 40ft. Persons desirous of tender- 
ing should send their names on or before Dec. 10 to B. E. 
Nightingale, Albert Works, Albert-embsnkment, Lambeth, S. E. 


Fulhem.— The Oouncil require tenders for the supply and erection 
of a 3,000-volt steam alternator of 1,000 kw. capacity, coupled to a 
Belliss engine, at their generating station, Townmead-road. Tenders 
to Town Olerk not later thau 12 noon on Dec. 20. See advertisement. 


Johannesburg.—The Municipal Council invite tenders for two 
55-ton electric overhead travelling cranes and transformer pillars and 
switchgear. Tenders must be addressed to Messra. Mordey and 
Dswbarn, 83, Victoria-street, Westminster, S. W., and received by 
them not later than Deo. 27. " 

Pontefract.—The Guardians invite tenders for extensions to present 
installation of electric light at the new workhouse buildings. Tenders 
to be delivered or sent to Mr. T. J. Amies, clerk, by 9 a.m. on Dec. 10, 

at the Poor-Law Offices, Pontefract. 


Southend-on-Sea.—The Corporation invite tenders for additional 
plant for their generating station, comprising the following: two 
boilers, one steam dynamo, one fuel economiser, two electrical feed 
pumps. Tenders to be delivered at the offices of Mr. William Н, 
Snow, town clerk, Southend-on-Sea, by Dec, 21. 


Glasgow.—The Oorporation invite tenders for the supply of 100 
electric motor equipments and spare parts for same. Specification, eto., 
can be obtained on application to Mr. James Dalrymple, general 
manager, 102, Renfield-street, Glasgow. Tenders must be lodged with 
Mr. James G. Monro, town clerk, City Ohambers, Glasgow, by 10 a.m. 
on Dec. 22. 

Stookport.—The Guardians invite tenders for providing and fixing 
electric light (wiring only), telephones, and bells required at the new 
infirmary, Steppiog Hill. Plans aud specification may be seen and all 
other information obtained from Mr. W. H. Ward, architect, Paradise- 
Street, Birmingham. Tenders to Mr. Oharles F. Johnson, clerk, and 
to be delivered by 10 a.m. on Deo. 12. 


Valladolid.—Tenders are required for the public lightiug by means 
of electricity of the city of Valladolid. Fifteen hundred incandescent 
lamps of 17 с.р. will be required. The concession will terminate on 
Deo. 31, 1911. The annual payment to the concessionnaire will be 
about £965. A deposit of £48 is required to qualify any tender. The 
adjudication will take place at 11 a.m. on Deg. 26, at the Casa 
Consistorial, Valladolid. 

ford. — The Urban District Council invite tenders for the installa- 
tion of a telephone fire-alarm system on the double or metallic principle. 
Particulars and form of tender may be had ou application to Mr. H. 
Shaw, A. M. I. O. E., surveyor, Town Hall, Ilford, on payment of a 
deposit of 22. 2s., which will be returned on receipt of a bona fide 
tender. Tenders, addressed to the Chairman, must be sent to Mr. 
John W. Benton, clerk, town Hall, Ilford, by Dec. 19. 


Perth (Australia).—Tenders are invited by the Duputy-Postmaster- 
General for the supply of the following telephone material ; 194 miles 
26-pair lead-covered cable, dry core, to standard specification No. 7; 
5,000 paper sleeves, дїп. long by Win. diameter; 350 yards paper 
stripe, 2in. wide. Conditions, eto., may be obtained at the General 
Post Offices at Perth, Adelaide, Melbourne, Sydney, Brisbane, and 
Hobart. Tenders by Dec. 28. 


Shanghai.—The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines. A 

forma contract is open to inspection by tenderers, and copies will 
be supplied to applicants by the Council’s agents, Messrs. John Pook 
and Oo., 63, Leadenhall.street, E.C. Tenders by March 31, 1905. 


Bromsgrove (Wores.).—The Visiting Committee invite tenders for 
the supply and erection at their new lunatic asylum of the following 
plant: (Section A) engines, dynamos, booster, and steam servicea ; (B) 
storage battery and accessories; (О) main switchboard, ring main, 
feeders, distribution boards, wiring, lamps, and a^cessories, Specifica- 
tion, eto., may be obtained from Mr. Robert J. Oliver, clerk of the 
Visiting Committee, Shirehall, Worcester, on payment of £5 for each 
section of the work as above, which will be returned on receipt of a 
bona fide tender. А 

Cardiff.—The Corporation invite tenders for the following plant for 
the extensions to their power station on the extra high-tension three- 
phase system—viz.; two 1,600 slow-speed vertical engines, two 
],100-kw. three-phase alternators, four Lancashire boilers with acces- 


sories, steam and other piping, switchboard ery and staircase, 
extensions to central service gangway, extra high-tension three-phase 
feeder cables, General conditione, specification, and form of tender 
may be obtained on application from Mr. Arthur Ellis, M. I. M. E., 
M. I. k. E., borough electrical 1 and manager, Central Offices, 
The Hayes, Oardiff. Tenders to be delivered at the office of Mr. J. L. 
Wheatley, town clerk, Town Hall, Cardiff, by Dec. 19. 

Madrid.—Tenders are invited for the public lighting by means of 
electricity of the town of Villanueva у Geltru for a term of 10 years. 
Twenty-four aro Jamps of 500 c.p. and 239 incandescent lamps of 
20 с.р. will be required. The concessionnaire will be allowed to supply 
private individuals without payment of a municipal tax subject to his 
supplying, free of charge, the Oasa Oonsistorial with 75 kw. per 
month. He will be required to maintain a duplicate set of machinery 
in order to avoid the possibility of the town being left in darkness 
through a breakdown. The annual payment (upset S en to the 
concessionnaire will be 25 145 pesetas (about £678). e adjudica- 
tion will take place on Dec. 24. А deposit of £68 is required to 
qualify any tender. 

Madrid.—The Gaceta de Madrid of Nov. 9 publishes a notice 


inviting tenders for the construction snd working for 60 years of an 


electric tramway between Azcoitia and Zumaya (Province of Guipúzcoa), 
in accordance with certain conditions set out in the Gaceta. An appli- 
cation for this concession has already been received from Don Dionisio 
Sorseta Garcia who, at the same rates, will enjoy certain preferential 
rights over other tenderers. The competition will turn, in the first 
place, on the reduction of the tariff fixed for the conveyance of pas- 
sengers, eto.; in the event of equal terms being offered, it will turn on 
a reduction of the period of concession. Adjudication of tenders will 
take place before the Director-General of Publio Works, Madrid, on 
Jan. 10. А deposit of 16,297 pesetas (about £475) is required to 
qualify any tender 

Manchester.—Tenders are invited for (Oontract О) switchboards, | 
mains, feeders, eto., for supply of electric current for power and light. 
ing, and for arc lampe. eto., in connection with the new dock works, 
Salford, for the Manchester Ship Canal Company. (Oontract D) for 
mains, feeders, etc., for the supply of electric current for power and 
lighting, and for aro lamps, eto. Drawings for both contracts can be 
inspected and copies of specifications, bills of quantities, and forms of 
tender can be obtained at the office of Mr. W. H. Hunter, M. I. O. E., 
chief engineer to the Manchester Ship Canal Company, 41, Spring- 
gardens, Manchester, on payment of a sum of £3. 3s., which will be 
returned on reoeipt of a bona fide tender, Teuders to be addressed to Mr. 
F. A. Eyre, secretary, Manchester Ship Canal Company, 41, Spring- 
gardens, Manchester, by 10 a.m. on Deo. 22. | 


RESULTS OF TENDERS. 


Hammersmith.—The Council have ordered eight additional 
100 kw. transformers from the British Electric Transformer Manu- 
facturing Oompany, Limited, at £120 each. 

Cheltenham.—The tender of the Pfluger Accumulator Oompany 
has been scoepted for the supply of a battery of 265 cells at £827. 128. 
plus £3. 3s. 6d. for each extra cell required. 

Rotherham.—The Corporation have accepted the tender of Messrs. 
Smith Bros. (Rotherham), Limited, High-street, Rotherham, for wiring 
the new isolation hospital buildiaga in Badsley Moor-lane. 

Southwold (Suffolk).—The Hart Accumulator Company, Limited, 
Stratford, E., have been awarded the order to supply 110 of their 
standard lighting type celle to replace the existing battery at the 
electricity works. 

Woolwich.—The tender of Oallender's Cable and Construction 
Com апу, Limited, at 58,495, бв. 8d., has been accepted for the 
supply, laying, etc., of the extra high-tension mains required for the 
Shooters Hill and Eltham extensions, 

Hammersmith.—The following tenders have been recommended 
for acceptance for the electrical installation at the new workhouse 
and infirmary buildings: Scott, Anderson, and Oo., Royal Insurance- 
buildings, Sheffield, eleotrio wiring, £6,700; Suter and Oo., 66, 
Berners-street, W., transforming apparatus, eto., £2,061. 12е. 6d. 

Belfast.—The City Oouncil have decided to accept Messrs. J. G. 
White and Oo.’s entire contract for the electrification of the tramways 
at £543,404. 4s. 9d., which is 25,500 more than the same work would 
have cost had the contracts been placed in separate sections as recom- 
mended by the Tramways Committee, and reported in our last issue, 

Aberdeen.—The Electricity Committee have recommended the 
following tenders for acceptance (but the whole matter has been 
referred back) for the proposed alterations on the municipal buildings: 
Pratt and Keith, electric lighting, £255; Aberdeen Electrical, Eugi- 
neering Company, Limited, ephones aud bells, £161; Otis 
Elevator Company, Limited, electrio lift, £540. 

Hammersmith.—The Borough Oouncil have received the following 
tenders for cablea and street boxes :— 


Western Electrical Oompany (accepted) ) . =- £2,575 5 10 
Henley's Telegraph Works Company, Limited .......... . 2,465 8 0 
Oallender's Cable Construction Company, Limited... 2,495 6 8 
Imperial Engineering Supplies Company, Limited ...... 2,535 4 0 
S emens Bros. and Co., Limited .............................. 604 9 0 
Electrical Company, Limited ...........................-. . 2,656 5 0 
W. F. Dennis and Co 2,905 0 0 
St. Helens Cable Company, Limited ...................-. . 5,196 1 8 
Lucy and Co., Limi JJ ⁵ ⁵—˙ꝝi . 5,486 6 8 


Sale of Plant.—In consequence of the opening of the new boro 
electric lighting station, the Bridlington Oorporation have for sale the 
electrical plant which has been in use in oonnection with the lighti 


of the Prinoe's-parade, Full particulars appear in another column, 


x 
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BUSINESS NOTES. 


TRACTION. 


Leeds.—It has been decided to extend the Swinnow-road lines. 


Kilmarnook.—The Corporation tramway system is to be opened 
to-morrow. 


Portsmouth.—A service is to be run between the Floating Bridge 
and Oopnor. 


Bradford.—The Tramways Committee contemplate measures for 
materially expanding their parcels traffic, 


Islington.—The Borough Council refuse to assent to the London 
Oounty Council employing the overhead system. 


Spain.—The Bilbao Santander Railway Oompapy, which owns the 
line та Bilbao to Las Arenas, proposes to transform same to electric 
traction. 


Barking.—An important extension of the eleot;i: tramway system 
is being made by the Berking Council, which is linking up through 
Вацов the tramways of Et Ham and those of the Ilford District 
Council. 


Crewe.— Rival promoters have applied for the Oouncil’s approval 
to the introduction of an electric tramway and a service of motor 
omnibuses respectively. A decision has been deferred pending 
enquiries, 

Electric Traction on Railways.—It is now reported that the 
Brighton Oompauy have practioally decided upon the electrification of 
their suburban lines, and that the experiment will firat be tried on the 
Viotoria · to-Peokham section. 


Leith. — The Electric Lighting Committee have resolved to extend 
the Leith electric lighting station, at an estimated expenditure of 
£7,000 or £8 000, for the purpose of accommodating additional plant 
for the working of the tramway system by electricity. 


Tipton. It is stated that, as the result of communication between the 
District Council and the company, the electrification of the line may 
be expected before long, as the company do not propose to wait until 
the route from Wedaesbury to Dudley has been completed. 


South Shields.—The Tramways Committee recommend that the 
company be given 12 months’ notice to terminate its lease (dated 
Sept. б, 1900) of the existing tramways on Feb. 1, 1906. The lease 
was for seven years, terminable by the Oorporation at the end of five 
years. i 


Croydon.—In reference to the Corporation’s opposition to the 
British Electric Traction Oompsny’s application for an extension of 
time to complete the Mitcham Light Railway, the Board of Trade, in 
granting а years enlargement, intimates that no further extensions 
may be expected without very cogent reasons. 


Wednesbury.—Replying to a question at last week’s meeting of 
the Town Council, the Mayor stated that he had been informed 
that the electrification of the system between Wednesbury and 
Darlaston would be commenced forthwith. He was also informed 
that tendere were out.and contracts had been entered into for the 
commencement of the work. 


Gorton.—At a meeting of ratepayers a resolution was unanimously 
carried in favour of promoting а provisional order to construct tram- 
ways along Wellington-street, Gorton-lane, and Reddish-lane. The 
meeting was convened by the District Council. The proposed tram 
route, when completed, will have the effect of connecting the system 
of tramways between Stockp^rt, Reddish, Gorton, and Openshaw. 


Shoreham.— At the meeting of the Urban District Council a letter 
was read from the British Electric Traction Company, Limited, to 
the effect that the company were desirous in every way possible to 
meet the Council's views. Regarding the commencement of the work 
of reconstructing the tramways, the Council's wishes would receive 
most careful attention. It is poss:ble that the company may commence 
work next month. 


Calais.—The Calais Tramway Company are going to convert their 
system to electric traction, and to extend it. Financially, the pro- 
rietors of the Oslais lines are working in copjanction with the 


unkirk Tramway Company, who transformed their lines to electricity 
last year, since when their earnings have increased by 30 per cent. 
They, too, coa an extension of their lines, and also the pur- 


chase of more care. 


Musselburgh.—A tcial bas been made over the entire system, three 
miles in length, and the result was completely satisfactory. The 
points were smoothly negotiated, and the epurts of speed and the 
application of emergency brakes were satisfactory. Mr. W. Baio, 
local manager, аай Mr, F. E Stanley, track and overhead equipment 
engineer, were in charge of the trial. The Board of Trade inspection 
takes place to-day, and the inaugural ceremony has been fixed for 
Monday afternoon. 


Bournemouth —At a meeting of the Corporation a motion was 
brought forward that the trams should run on Sundays. After con- 
siderable diecussion, iu which strong opposition was manife-ted towards 
the proposal, the motion was defeated by a large majority, only four 
votes being recorded in favour. The Oouncil also decided not to light 
the main thoronghfares by electric light on Sundays, as this would 
entail additional Sunday labour at the Corporation generating station, 
but continue to light the streets with gas on those days. 


Colchester.—The receipts from the Oorporation tramways, like 
those from the neighbouring system of Ipswich, seem to ke on the 


down grade. For the week evding Aug. 4 (when the system was 
opened) the reoeipts totalled £604. The next week they were £333. 
Later they reached £361, but since then there has been a progressive 
decline, and the week ending the let inst. produced £133 only. This 
ів а large drop allowing that conditions have not been favourable to 
travel of late. The diminished receipts have been counterbalanced ir 
& measure by reduced expenses. 


Aston. — The report of the Publio Works Committee states that the 
reconstruction of the tramways is now complete. A councillor called 
attention to the lack of through communication between Birmingham 
and Aston. In reply, the Ohairman stated that there was a 10 minutes' 
service between Steel House-lane and Witton, but so far as he could 
understand the Tramway Committee had not come to an arrangement 
with Birmingham. and was not likely to until the matter of the station 
bridge was settled. When the bridge was altered he thought they 
would quickly get over the present difficulty. 


Middlesex County Counoil.—The tramway route from Orickle- 
wood to Edgware, а distance of five miles, was opened on Saturday. 
The new line has been constructed by the Middlesex Oounty Oonnoil, 
acting with the Metropolitan Electric Tramways Company, which is 
working the line under an agreement with the Council. The cars will 
hold 30 passengers inside and 38 out, and the fare for the entire 
distance is 3d., with intermediate ld. and 2d. stages. The system 
adopted is that of the overhead trolley, and the speed laid down by 
the Board of Trade regulations varies from 12 to 14 miles an hour. 


Bath.—At the meeting of the Rural District Council a member 
asked that the Council, when giving their attention to the plans of the 
proposed tramway extensions, should draw the attention of the com. 
pany to the promise which was made when the plans of the existing 
rontes were approved, that some means of communication should be 
afforded to those districts which lost their bus services through the 
trams coming there, and were not covered by the present tramway 
routes, particularly the district of Bathampton. It was resolved to 
assent to the plans, and to refer in the covering letter to the question 
of communication with other districts. 


Bury.—The Town Oouncil have sanctioned a scheme for the oollec- 
tion and delivery of parcels on the tramway system. Oonductors of 
саге travelling into Bury will now receive parcels at any stopping - place 
at а charge of 2d. up to 710. weight, 3d. up to 141b., and 44. for 281b. 
Parcels will be distributed from the central office to withia half a mile 
of any part of the system, or forwarded by pares рэв or train. Rail- 
way parcels will also be collected within half a mile or a mile of the 
system at additional charges. Many parcels have already been carried. 
As an alternative route to that along Brxndlseomeé-Foad. for the Rams- 
bottom tramway scheme, powers are to be sought to construct lines 
from Tottington by way of Greenmount. 


Inquest.—At the Southwark Ooroner’s Court on Friday last Dr. 
Waldo held an enquiry into the circumstances attending the death 
of Ohristopher Lockley, a cabman. Песвагей was killed in an elec- 
tis tramoar collision. Mr. Preston appeared for the London County 
Council and Mr. Fowler appeared on behalf of tLe widow. The 
deceased was crossing the road in Newington-causeway when an 
electric car, coming from St. George's Ohutch, smashed into the cab. 
The cab wheel was struck and the driver thrown to the ground, 
and the tramcar went over him. According to one witness, there 
wes little traffic at the time. The tram was going at the rate of 
12 miles ап hour. А passenger stated that the car was going at 
the rate of six miles an hour, The jury returned a verdict of acci- 
dental death, and expressed the opinion that the tram-driver was 
guilty of some negligence. 

Penarth-Cardiff.—At Monday's meeting of the Penarth Urban 
District Council a resolution was moved that the approval of the 
Oouncil be given to the scheme of the Penarth Tramways Syndicate 
for running а service to Oardiff, subject to their agreeing to the condi- 
tions already laid down by the Council, There are 11 conditions in 
all, the chief of which refer to the lowering of Coges-hill 7ft., the 
laying of a double line, and the rebuilding of the Ely Bridge. А com- 
munication was read from Messrs. Herbert Lewis and Fletcher, the 
consulting engineers, in regard to the conditions laid down by the 
Council, which stated that they had not been able to obtain the con- 
sent of Lord Bute for the widening and lowering of Oogan-hill А 
lengthy discuseion ensued, and it was ultimately decided by the casting 
vote of the chairman that the Council were not prepared to reopen the 
question under existing conditions. 


Glasgow and Paisley.—The decision of Lord Balfour of Burleigh 
on the claims of Glasgow Corporation and the Paisley and District 
Tramways Oompany regarding the proportion of fares payable to each 
for passengers carrie! between Hawkhead and Paisley Oroes is to the 
effect that the compsny are to receive £250 from Glasgow for con- 
structing the siding. The Oorporation are to pay to the company the 
whole fare for each local passenger osriied between Hawkhead and 
Paisley, and, in the case of thr. ugh passengers, they are to pay two- 
thirds of a penny ou each fare. Оа the other hand, the Corporation 
are to receive from the company 344. per car mile for working expenses 
that is, about 7d. for each car run from Hawkhead to Peisley aud 
back, Beside paying thie, the company are to bear the ooet of the 
electric current. The extra expense of checking tickets, etc., is to ba 
borne equally. This award ів to last till D. o. 31,1914. Thearbitere 
and clerks’ fees are to be borne equally. 


Dover.—At a meetiog of the Town Council the following report was 
read: Gentlemen, —I teg to report that I have made a survey and 
t*ken levels for the light railway {ош Buckland Bridge to M'naia-lane, 
River. In preparing my estimate of the cost of the work, I have 
included for a double line with the exception of а short length in the 
narrowest part of Orabble-road. The permanent way in the public 
streeta to consist of а bed of concrete and granite pitcher paving, snd the 
portion through Mr. Edward Qoleman’s property to be [ај on sleepers 
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parish of Farringdon Without Mr. J. Lewis objected to the proposal 

to bring the trams across the river. If, he said, trams were once 

brought into the City, they would never be able to get rid of them. 

The traffic down Fleet.street and Farringdon-streét was sufficient 

already without adding to it. Mr. J. W. Gaze said he was absolutely 

opposed to the tram scheme. It meant ruipation to the Embankment 

and to the bridges— Black friars Bridge in particular—and was, in his 

opinion, the thin end of the wedge to start a system of tramwsys 

running in the City. Further, if the scheme were adopted, they might 

be sure that it would mean sn addition to the county rate of 3d. in 

the B. Mr. N. Fortescue, O. O., in dealing with the same matter, 

said they must be in a certain sense progreasive, and study the con- 

venience and wants of the population. One of the first. means of 
doing this was to give every facility for going from one part of 
London to another. As to the particular question of bringing the 

linea over Blackfriars, he коша not agree to it while tbe bridge 

waa constructed as at present. Without any difficulty, however, 

and at a comparatively small cost, the acute angle of the roadway 
at the juncture with the Embankment might be done away with, 

and the width of the road at that pore nearly doubled, simply by 
setting back the first stretch of the balustrade at an angle so as to join 
the Embankment some yards further down, and паа the space. 

The entire cost would be borne by the Bridge House Estates Com 

mittee. The trams could then be brought over the bridge, and he was 
sure, would prove а great boon to the parus. . The ruination of the 
Embankment had been spoken of, but they should remember that very 
little of it actually belonged to the City. He intended to put a motion 
on the paper asking the Corporation to instruct the Bridge House 

Committee to bring up a scheme on those lines, and he had every hope 
that it would be well supported. It would be one of the best improve- 
ments in the neighbourhead that had been carried out for some con- 
siderable time, 

Hastings. —The work of construction is about to be commenced, if 
it has not already started. The wiole of the system is expected to 
be finished by June or July, with the exception of the front line, and 
when that is started it will only take a week or two, or a month 
at the outside, The promoters will not wait for this, however. 
As each section is completed it will he inspected and opened. A line. 
for instance, might run between Bexhill and Bopeep with those places 
as termini, until the front line is connected. An employment bureau 
in connection with the work has been opened, aud applications have 
been numerous. Messrs. Dick, Kerr, and Co.’s wages account for 
labour only ie estimated to come to something like £2 000 a week. 
A rumour has been current that the gasworks in Queen's-road were to 
be utilised ав а power station, but this is understood to bs erroneous. 
Negotiations are in progress to secure a place for this purpose, but have 
not yet been completed. There will algo be several sub-stations, probably 
&t Ore, Hornet and Bexhill. The Town Oouncil debated last week 
the proposal of the company to use the overhead system. The follow. 
ing report was presented by the Tramways and Railways Oommittee : 
The committee have had before them the communication from Messre, 
Ashurst, Morris, Orisp, and Oo. on the subject of the Hastings tram- 
ways, intimating that they are instructed to apply to Parliament 
next seseicn for а Bill to authorise the front line being worked by 
overhead traction uviformly with the rest of the system, and at the 
same time to seek to modify the terms of the Act of 1903 so far as to 
permit of the lines along the front and Lendon-road being constrasted, 
notwithstanding that the lines A in Upper Ohurch road, and B 
from Bexhill to Kewhurst, have not been constructed ; or, in other 
words, that the construction of those two lines may be postponed— 
which communication was referred to them for copsideratiou and report 
st the meeting of the Oouncil in committee held on Nov. 18, and 
recommend that Messrs. Ashuret and Oo. be forthwith informed that 
the Council object to the proposal to work the tramways along the 
front line by overhead traction, and that the committee had decided 
to defer the consideration of the proposal to postpone the construction 
of the tramway in Upper Church- road until they have had an oppor- 
tunity of seeing the Bill." A letter was also read from tbe Hastings 
and 8°, Leonards Ratepayers’ Association enclosing a resolution 
against the overhead system. The report was carried without opponi 
tion. Oouncillor Bones, iu seennding, said that the mej rity of the 
men in the street agreed in objecting to overhead wires on the front. 
One councillor drew attention to a clause in the new Bill 
by which the promoters appeared to be asking for power 
to do lighting along the route, which, if granted, would 
greatly affect their own electric lighting operations. The oom- 
pany contend that there is no system in existence which can be 
suc :esefully worked on the Hastings front line except the overhead 
wire system. With regard to the decision arrived at by the Town 
Council, the company's opinion is that it is manifestly unfair of the 
Corporation to come to any decision on the question of overhead wires 
on the front before it has received the representatives of the company 
to explain the purpose of the Bill. The company ie going to be the 
largest ratepayer in Hastings, and during the mext sir months will 
spend something like £400,000, and it considers that at the least it is 
entitled to some consideration. The Bill seeking permission to use the 
overhead system has not been deposited yet, but the question of the 
use of overhead wires for the front line do-s pot require the consent of 
the Oorporation. To oppose the Bill in Parliament would doubtless 
involve heavy expenditure on counsel's fees and other disbursements, 
The promoters are quite prepared, without any cost to the Corpora. 
tion, to put up poles of any d«sign the Corporation like, and to put aro 
lamps on the top of the poles, and so do away with the hideous 
monstrosities at present along the front. The promoters have not pat 
the clause about overhead wires on the front in the Bill without se: ious 
consideration. The company quote the precedents for the overhead 
system set by other towns. They are desirous of an opportunity of 
explaining their ideas to the Oouncil, as they think the method they 
pro to employ for constructing the overhead system along the front 
will remove any objections on methetio grounds. 


and hallast, I estimate the cost of the work as follows: land, 2750; 
permanent way, electrical equipment, fencing, eto., £15,892 ; four new 
care, 22,400; „Ке slippec brakes to existing 18 cars and new 
trolley standards to eight cars, £624 ; paving, forming, metalling eto., 
the streets to be laid out for Меввге. Flint and Tritton, £1,394 ; cost 
of obtaining provisional order, legal expenses. etc., £1.500; con- 
tingencies, £440—221,000. —Henry E. Stilgoe.” In the course of a 
discussion which followed, the town clerk said the figures showed a loss 

«of £756 a year. It was eventually decided to apply for borrowing 
powers. 


Blackpool —The Bt. Annes and Lytham Tramways Company has 
intimated to the Oorporation that the deposit of a Bill by the com- 
pany asking for compulsory тщш powers over the Oorporation lines 
is only a precautionary measure, and the Wd trust that an agree- 
ment may be arrived at which wil) enable the Bill to be withdrawn. 
The proposed terms are as follows : The company would, as a 
temporary arrangement, be prepared to accept running powers over 
three of the Oorporation routes for the period of two years 
Jan. 1, 1905, on the basis of all the terms in every respect whatsoever 
wich regard to such running powers being settled by mutual артөе- 
ment between representatives of this company and representatives of 
the Corporation, and that any points in dilference as to the terms of 
such running powers and the wording of the agreement should be settled 
by the sole arbitration of either the mansger of the Manchester tramways 
or the mansger ofthe Liverpool tramways, orif the Blackpool Corporation 
have some objection to either of these gentlemen, then some other equally 
competent and experienoed sini to be agreed upon, who should have 
power in his sole discretion for the purposes of such two years to deter- 
mine and settle such differences and the form of the agreement. The 

iod of two years is suggested bersuse the first season would give 

th sides an ample opportunity of testing such running powers and 
the terms Шого in actual working, and would afford an opportunity 
at the close of the 1905 season to either side to bring forwa:d any 
suggestion for alteration which circumstances might disclose to be 
advisable, having regard to the experience that one whole season thus 
obtained and the further period of 12 months would enable the 
temporary arrangement to be continued until any such new suggestions 
on either side could be arranged or receive the necessary sanction. 


Birmingham,— At the meeting of the Oorporation, Alderman Beale, 
chairman, submitted the report of the Tramways Oommittee, and 
moved the approval of their recommendation that the amount included 
in the Birmingham Oorporation Bill of 1905, in connection with the 
purchase of land for, and the execution of, street widenings, should be 
increased to £202,200. The Oouncil might possibly look upon this 
recommendation as something in the nature of an after-thought, but 
such was not the case. It related to the widening of а portion of 
Dale End, which both the Tramways Committee and the Publio Works 
Committee had hoped they would be able to do without. There was a 
short length of street between the junction of Masshouse-lane and 
Moor-street, and the junction of Ohapel-street and Dale Ead. The 
Council had sanctioned the proposal to widen the upper portion of Dale 
Erd, and also to widen Ooleshill.street at the junction of Ohapel.street. 
They originally left this piece out beoaute it was expensive. The Tram- 
ways Committee could manage with asingle line, which would notnecesei- 
tate widening, and the Public Works Committee also wished to study 
economy, but after further consideration by both committees they were 
convinced that they would not be making a good job by leaving a bottle 
neck between two portions of the street, and since the Tramways Bill 
was approved by the Oouncil they had ascertained that one of the 
largest interests which would have to be acquired for the widening 
could be so acquired at a figure which the surveyor advised was a reason- 
able price. Tbe cost of the street widening would be divided between 
the Publio Works and the Tramway Committees, The resolution was 
approved. Replying to questions, Alderman Beale stated that the 
Covent: y-road route was to be equipped upon the Bristol.road terme. 
The company would supply the cars, and at the end of the lease the 
Corporation would take them over at their then value. The Tramways 
Committee would therefore exercise supervision over the class of cars 
to be provided. It was quite different on the Dudley-road route. 
There the Corporation did not take over the care, and did not exercise 
the same strict supervision; These cars, when the lease terminated, 
would go out of Birmingham into outside districts. With regard to 
the opening of the Coventry-road route he could not give а date. The 
Oorporation had fulfilled its obligation as regarded converting the road 
some time ago, but he understood the tramways company were waiting 
for their own electric department to complete its work. It had been 
understood that the line would be opened before Christmas, and he 
hoped such would be the case. Ata meeting of citizens at the town 
hall on Wednesday, the Bill to sanction tramway extensions wa; 
unanimously approved. 


Lendon County Council.—The agenda for Tuesday last contained 
а recommendation by the Highways Oommittee that £250 should be 
voted for & full range of specifications, drawings, and designs covering 
every detail of tramway rolling-stock with a view to the standardisa- 
tion of same во as to везоге economy and efficiency. The receipts from 
April 1 to Nov. 26 total £440,811, sgainst $3546 568 for the corre- 
sponding period last year. Three of the Oouncil’s mocormen were 
convicted last week for diving at an excessive speed. The petition of 
Seon O.llege presented to the Ойу Oorporation sg»inst the proposal to 
bring the tramway lines over Blackíriars Bridge states that 1һ» 

titionera have at considerable expense erected large premises on the 

hames Embankment, close to the corner of Blackfriars Bridge, for 
the purposes of their college; that the site was selected for its com- 
parative quietude, which would be broken by trams ; aud that the 
report of the Royal Commission should be awaited. The petition was 
. referred to the Streets Committee. А conference has taken place 

between representatives of the Highways Committee of the County 
Council and the members of the Streets, Bridge House Estates, and 


Special Committees of the Corporation, Ata precinct meeting of the 
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LIGHTING AND GENERAL. 


Hammersmith.—An extension of cables, estimated at £222, is to 
be made for private supply applied for. 

Maoolesfleld —The Town Oouncil have now decided to adopt a 
municipal electricity scheme forth with. 

Private Installation.—The London Iadia Rubber Works are to 
be lighted electrically. Мт. Frederic Н. Taylor is the consulting 
engineer, 

borough.—Twenty.eight applications were received last 
month for the supply of current, amounting to the equivalent of 
2,362 8-c.p. lamps. 

Woolwich.—Loans of £5,196 with regard to the groes overspent 
balance in the electricity works and £16,276 for electricity purposes 
are to be applied for. | 

Ramsgate.—A number of letters appear in the local Press urging 
that at present there is an excellent opportunity for proceeding with 
the electric lighting echeme. | 

Wednesbury. —Application ia to be made for sanction to a loan of 
£1,000 for necessary extensions of the main in connection with the 
electric lighting undertaking. 

Bath. — We understand that the Rural District Counail have received 
an offer regarding their powers under the electric lighting provisional 
order concerning Monkton Combe, Freshford, and Olaverton. 


Electric and General Investment Co.—The directors have 
declared an interim dividend at the rate of 10 per cent. per annum oa 
the capital paid up on the ordinary shares, being 1s. per share for the 
six months ended the 30th ult., payable, less tax, on Jan. 9. 


Arbroath. —Further correspondence with reference to the proposed 
introdnotion of the electric light into the burgh with the company 
which has recently been in negotiation with the Council for the under- 
taking, will be dealt with by the Electric Lighting Committee in the 
course of next week. 


St. Andrews.—The Electric Supply Corporation, Limited, have 
obtained the Town Council's consent to lay cables for the supply of 
eleotrio light on both sides of oertain streets in the burgh. This is for 

rivate lighting, the Town Council not having decided upon street- 
ighting by electricity at present. 

Croydon.—The Lighting and Electricity Committee have re-elected 
Alderman Miller chairman of the committee and Oouncillor Rogers 
vice-chairman for the current year. Mains are to be extended through 
Elmwood and Lodge roads to Greenwood - road in due course as suggested 
by the borough electrical engineer. 


—Notioes from the undermentioned electric lighting 
companies relative to proposed extensions of their mains. etc., in the 
borough have been agreed to: Kensington and Knightsbridge Electric 
Lighting Oompany, Kensington Court.place and St. Albans-road ; 
Brompton and Kensington Electricity Supply Company, Stratford. road. 


.—The Northern Electric Supply Company have decided 
to put electric installations into private dwellings in the Ashington 
and Hirst district free of cost. A number of the inhabitants have 
availed themselves of this concession. The large power station in 
е of erection at Ashington will be completed in the course of a few 
weeks. 

Change of Address.—Owing to the completion of his engagement 
as consulting electrical engineer with the Stalybridge, Hyde, Mossley, 
and Dukinfield Tramways and Electricity Board, we are advised that 
after Dec. 16 all communications of a personal nature to Mr, Alfred Н. 
Gibbings should be addressed, Lynton, Wellington-road North, 
Stockport. 

Burgess Hill.—The Urban District Council have formulated a 
scheme for the establishment of elestric lighting works in the district, 
and have obtained tenders for the works; but in consequence of the 
large amount of capital expenditure involved, no further progress has 
been made in the matter. Under the circumstances they have 


requested the Board of Trade to allow the provisional order still to 


remain in force. 


Acton.— With regard to the loan of £54,091 for electric lighting 
purposes, an offer from the Metropolitan Electric Supply Company to 
advance £25,000 at 23 per cent., repayable in 25 years, has been 
accepted. The clerk is to report to the next meeting as to the taking 
up of the balance of £29,091. He has also been instructed to apply 
for sanction to borrow £10,000 for wiring of houses and the supply of 
electrical fittings. 

Retford.—At a meeting of the Town Oouncil on Friday а recom- 
mendation to adopt a scheme for supplying the borough with electricity 
was defeated. Mr, А. B. Mountain explained the scheme, and recom- 
mended a minimum expenditure of £5,375. A vote of thanks was 
passed to Mr. Mountain for bis admirable explanation of the scheme, 
апа in replying, he said he hoped the Council would not have cause to 
repent of the decision they had made. 


South Shields. —The statement of sales of current and receipts in 
connection with the electric light undertaking for the three months 
ended Sept. 30 shows that the unite consumed were 137,950, as com- 
pared with 137,148 in the corresponding quarter of last year. The 
total amount of sales, including public and private lighting and meter 
rents, was £35,664, compared with 23, 470, an increase of £194. The 
number of consumers advanced to 1,055. 


Stock Exchange.—The Stock Exchange Committee has appointed 
Dec. 9 as a о settling day for the Tclephone Oompany of Egypt, 
Limited, £60,000 44 per cent. debenture stock, and aleo ordered these 
securities to be quoted in the official list. Application has been made 
to the committee to allow the Auckland Electric Tramway Company's 
further issue of £85,100 5 per cent. first mortgage debenture stock, 
redeemable, to be quoted in the official list, 


Ashton-ander-Lyne.—The Corporation and the Oldham, Ashton, 
and Hyde Electric Tramway Company have concluded a renewal of the 
agreement by which the Corporation supply the whole of the energy 
for working the tramway for 14 years, commencing next July. The 
company use over 800,000 units per annum, and we understand that 
they have recently expressed their entire satisfaction with the supply 
given them by the Oorporation during the past six years. 


Economical Combustion —Erith’s Engineering Company, 70, · 
Gracechurch-street, E. O., have just published an interesting pamphlet. 
entitled Smoke Prevention and Fuel Economy as a Paying Invest- 
ment,” with the object to explain the principles involved, and the 
simplest and most efficient methods of attaining success. Amongst 
the illustrations we note a typical installation of Erith’s underfeed 
stokers on Lancashire boilers at Burnley Corporation electricity works. 


Lytham.—An agreement is being drafted between the Urban 
District Council and Messrs. Foote and Milne, Limited, who are 
applying for a provisional order to supply electricity. The Urban 
District Oouncil have decided to inform the Board of Trade that no 
steps will be taken by them to carry out their obligations under the 
Lytham Electric Lighting Order, 1900. Oonsideration of the terms 
offered by the St. Annes Oouncil to supply electricity has been 
deferred. | | 

Gloucester.—The City Council have approved a scheme for the 
extension of electric lighting, and resolved to apply for authority to 
borrow £15,000 in order to carry out the work. Daring the first half 
last year there was a net loss of £1,050, but in the second half a profit 
of £570 was made. Daring the first half of the current year the lose 
was reduced to £290, and the electrical engineer estimates that the 
pront on the second half will be £767, leaving a net profit of £477 
or the year. | 


Middlesbrough.—The Electric Lighting Committee have re-elected 
Councillor Oharles Dorman chairman for the ensuing year. The 
electrica] engineer (Mr. H. M. Taylor) in his last report states that 
during November 91,000 units were sold, compared with 66,000 for 
the corresponding period of last year, 552 tons of coal being congumed 
against 230 last year. The income amounted to £1,258, and the cost 
£457, against £919 and £368 respectively a year ago. The cost per 
unit was 1:2d., as compared with 1°32d. last year. The estimated 
profit was £801, exclusive of interest. 


Edmonton. —The District Council held another special meeting on 
Friday night to further consider the electricity offers received from the 
North Metropolitan Electric Power Sapply Company, Foote and Milne, 
Limited, the Industrial Engineering Oompany, and the National 
Electric Construction Oompany, Limited. To а motion that the offer 
of the firat-mentioned company should be accepted, an amendment was 
proposed in favour of the National Oonstruction Company. Upon а 
vote being taken, the amendment was defeated by 11 votes to 10. A 
farther amendment was then proposed that the Council should them- 
selves take steps to supply the compuleory ares, and this was under 
discussion when, by the operation of the standing orders, the meeting 
was adjourned. 


Northern Section of Electrical Contractors’ Association 
(Incorporated).— Meetings of the Northern Section of the Electrical 
Oontractors’ Association were held at the Queen's Hotel, Stockton-on- 
Tees, on Saturday, Dec. 3, when Mr. J. McDermott, J.P., Manchester, 
presided over a representative attendance of members, including 
Messr». Cross, Robon, Usher, and Audrews (Newcastle), Hirst (Leeds), 
Taylor (Huddersfield), Harford (Liverpool), Steintbal and Shaw (Man- 
chester), Brown (Sunderland), Tattersall (Middlesbrough), Geipel and 
Prescott (West Hartlepool), Watson (Stockton), and W. Cross, hon. 
secretary. It was reported that the membership was inc:easiog 
rapidly since the incorporation of the association, and very many 
matters of interest were discussed. | 


Edinburgh.—The Town Oouncil on Wednesday Bs. to apply 
for consent to the borrowing of a further sum of £90,000 for 
capital works under the Edinburgh Elestric Lighting Provisional 
Order, 1891. Their total capital expenditure to May 15 was 
£845,366. The expenditure for the current year was £60,820, or a 
total of £906,156, or £46,156 in excess of the amount for which oon. 
sent to borrow had already been obtained. The additional £90 000 
will be sufficient to carry them on very probably for the next two years, 
bringing the amount sanctioned up to £950,000. The accounts for 
the past year showed a remarkable progress all along the line. There 
was an increase of over 1,000 consumers, an increase of over 100,000 
8.c. p. lamps, and the output has been increased by 14 million unit; 
Along with this remarkable increase of business there has been effected 
& still further reduction in the cost of production, which now stsnds 
at 89d. per unit, although the Council have not the advantage of а 
traction load. 


India.—The Madras Municipal Commissioners have adopted tha 
report of the committee appointed to consider the applications of 
Messrs. Orompton and Oo. and Messrs. Burn and Oo. for electric 
licenses to light Madras and supply power. The committee, after 
discussing the relative merits of the offers of the two companies 
decided in favour of Messrs. Crompton and Oo., and recommended 
that the option of purchase should be exercised at the end of 21 years 
instead of 42 years, renewable every subsequent seven years. The 
Commissioners forwarded the report to the Government, inviting the 
latter’s attention to the necessity for satisfying themselves by security 
or otherwise that the licensee is in а position to discharge the duties 
and obligstions imposed on him by license. The proposal for the 

rovision of high-tension transmission from the E, I. R. shops at 

illooah to Howrah railway station yard, and also for the provision of 
plant for lighting the new joint passenger station and the goods yard 
with electricity, as also the construction of step-up transformer hous 
at Lillooah, has been provisionally sanctioned at an aggregate coat 9 
about 1 lakh and 24,000 rypees.—Jndian Engineering. | 
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Fulham.—It is proposed that the necessary electric mains for public 
lighting be laid in Bishop King’s-road, and six Nernst lamps sub- 
stituted for the present gas lampe at an estimated cost of £42. 10s., 
and that Nernst lamps be substituted for the present gas lamps in 
Edith-road, between North End-road and Gliddon-road, at an estimated 
cost of £27. 10s. 

Bradford.—The Electricity Committee last night discussed an 
exhaustive report on the distribution of electricity by the city elec- 
trical engineer (Mr. Alfred Blackman), which contains recommenda- 
tions involving an expenditure of over £40,000. It is estimated that 
£26,165 will be required for the tramways distribution, including a 
spare 600-kw. feeder laid into each sub-station ; £10,950 for trans- 
forming plant at the works ; and £4,452 for high-tension feeders for 
general supply. 

Spain.—It has been decided to instal electric lighting at Iznar, 
Pedrajas, and Olmedo, in the Province of Segovia. The Electro- 
Minera de Valdemorillo Company has obtained the concession. The 
three electrical companies at Saragossa—viz., Aragonesa de Elec- 
tricidad, Electra Peral Zaragez ina, and Fuerzas Motrices del Gallego — 
are about to combine. The shares of the former company will rank for 
а preference dividend of 6 per cent. for six years, after which the shares 
of all companies will rank equally. 

Dudley.—It has been decided to extend the electric lighting to 
Hall-street and Dixon's-green, and to apply for sanction to the borrow- 
ing of & further £21,000 to cover excess of expenditure of old loans 
and on account of expenses to be incurred for additional boilers, 
engines, dynamos, cables, and electrical plant. The result of the 
working of the first two years was a loss of £390, and of the second 
two years a profit of £1,452, Last year’s profit was £650, of which 
£605 consisted of the difference between the cost of the gas lighting 
and the electric lighting of the streets. 

Bridgend.— A curious matter came before the District Council last 
week. The clerk read a letter from the South Wales Electrical Power 
Distribution Company protesting sgainst the action of a private 
customer who had connected the lighting mains of his house with 
the company's mains which are supplying power to tbe works. It 
was explained that the customer had been misled by his electrician, 
who had since left the district, that the estimated loss jn revenue had 
been paid to the Oouncil, and that the Council’s electrician having 
reconnected the place in question with the Council’s mains, the matter 
was now dispensed with. 

Hampstead.—The Borough Oouncil have adopted а report of the 
Lighting Committee stating that they had had under consideration the 
desirability of using slack coal in the furnaces in connection with 
the superheaters at the station. They had received a report from the 
electrical engineer thereon, and had found that a saving would be 
effected by burning the slack coal mixed with 33 per cent. of coke, 
instead of ueing the best Welsh coal. They recommended that 
200 tons of small coal and wharf screenings be obtained at the price cf 
9s. per ton, and that а quantity of coke, not exceeding 50 tons, be 
obtained at the price of 15s. per ton. 


Mexico. The Diario Oficial of Mexico of Nov. 2 notifies an appli- 
cation by Senor David Reyes Retana for the appropriation of 60,000 
litres of water per second from the River Mexcala, State of Guerrero, 
half this quantity to be used for irrigation, and half for the production 
of power. The Diario of Nov. 4 notifies an application by Senor 
Gustavo A. Lilliendahl for the appropriation for the production of 
power of 8,000 litres of water per second from the Rivers Casillas 
and Pilon, Municipality of Rayones, State of Nuevo León. The 
Diarios may be seen at the Commercial Intelligence Branch of tbe 
Board of Trade, 75, Basinghall-street, E. O., any day between the hours 
of 10 a.m, and 5 p.m. (Saturdays, 10 a.m. to 1 p. m.). 


Hastings.—The Electricity Committee have received from the 
borough electrical engineer а report in which he stated that the high- 
tension feeder cables which carry the high.teneion electricity from 
these works to the hospital sub-station, and thence to the Shepherd- 
street sub-station, are becoming too heavily loaded to be safe. On 
Nov. 18, he said, there was а load of 667 kw. at these works, against 
the maximum load of 610 kw. on Christmas Eve last year, an increase 
of 57 kw., and at the same time an increase of 90 kw. on the load for 
the corresponding evening of last year. To get over the difficulty he 
proposed to run a *’/,, cable (this being the largest size that could be 
got into the present iron pipes) from the works to the hospital sub- 
station, the length being 1,500 yards, and the oost £460 if all the 
pipes were in good order; if not, it might be necessary to open at the 
bad places and repair the pipes, but this cost could not be estimated. 
The cause of the work was dre to the number of consumers that were 
coming on to the mains in St. Leonards. There are at the present 
time as many consumers in St. Leonards as there are in Hastings. It 
has been agreed that the additional cable be put in аз suggested, and 
that the cost be defrayed out of the loan already sanctioned for mains 
extensione. The Oouncil have made arrangements for the expenditure 
of £3,417 for purposes of electric lighting and alterations to and exten- 
sions of plant. Mr. Alderman Dighton has been appointed chairman 
of the Tramways Committee. 

London Gazette.—At a general meeting of the Oross Electric 
Engineeringand Manufacturing Company, Limited, held at 153, Farring- 
don-road, London, it was resolved that the company be wound up 
voluntarily. A general meeting of the Sheffield Electric Advertise- 
ments, Limited, will be held at 4, York-street, Sheffield, on Jan. 5, 
1905, to receive the liquidator's report, showing how the winding up of 
the <ошрапу has been conducted and the property disposed of. The 
Partnership between Walter E. Wort and Charles Hyde Beadle, carrying 
on business as consulting engineers, eto., at Arctic-chambers, Cowes, 
Isle of Wight, has been dissolved by mutual consent. A first and final 
dividend of 28. 7d. in the £ has been declared in the estates of 
Frederick William Parkes and Edward Sadleir, electrical engineers and 
fitters, carrying on business under the style of Parkes and Sadleir at 
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the Dingle, Colwyn Bay, Denbigh. A first and final dividend of 208. 
in the £ has been declared in the estate of Frederick William Parkes, 
electrical engineer and fitter, Etwall, Grove-park, Colwyn Bay, Denbigh 
(separate estate). A winding-up order has been made out in the estate 
of the Sir Hiram Maxim Electrical and Engineering Oompany, Limited, 
44, Gillingbam-street, Westminster. The partnership between Ernest 
Gandy and Robert Henry Dewbery, carrying on business as electrical 
and general engineers at 71, Parliament-street, Nottingham, bas been 
dissolved by mutual consent. The first meeting in the estate of Harry 
Cooke, electrical engineer. 102, Buccleugh-road, Normacot, Longton, 
will be held at the Town Hall, Stoke-on-Trent, at 2 p.m., on 19th inst, 
The last day for receiving proofs in the estate of Albert Smith, 
electrical engineer, and lately trading as the Electric Motor Supply 
Company at 54, Houndsgate, Nottingham, is 22nd inst. 

West Bromwich.—Ata meeting of the General Purposes Committee 
of the Town Council last Friday, а report was presented by the Eleo- 
tricity Committee with reference to the рач made against 
Alderman 8. Pitt (chairman of the Electric Lighting and Power Оош- 
mittee) and the foreman fitter. This, according to the Birminghain 
Post, stated that the memorial received from the men at the electricity 
works on the subject might be divided into two heads—viz : (1) the 
chairman's alleged interference and annoying visite to the works ; and 
(2) the alleged undue preference given by him to certain employés. 
In reference to the first head, the committee had to remember that 
the electrical department was a new undertaking, and whatever chair- 
man had been appointed he would have feltit incumbent upon him 
to pay very close attention to the establishing of so important а 
brauch of municipal work. The chairman had given an immense 
amount of time to the development of the undertaking, and 
they conld quite understand he might have been over-anxious 
for its financial success. The committee could further understand 
that some employés who had worked in stations where it had 
not been necessary for the chairman to take so active а part had 
found his visits not eractly to their taste. However, this difficulty 
had now been met by thechairman voluntarily consenting not to make 
his visits to the works so frequent. They (the committee) felt that 
the men had absolute cause for their complaints. With regard to the 
second head, the committee had had before them the man who they 
had reason to believe was the prime mover in the memorial, and he 
admitted that if he had known all the facts with reference to the 
appointment of the foreman fitter, he would по$ have penned the 
clause in the memorial alleging undue preference, and he thereupon 
withdrew it and promised to inform the other men who had signed of 
what he had done. During the course of the enquiry the committee 
found that many of the complaints were trivial, and it became very 
apparent that much of the friction was due to the duties of the men 
not being properly defined. Tho report was adopted. Alderman Pitt 
has again been electei chairman of the Electrio Lighting Committee, · 


Cheltenham.—In order to afford supply to the light railway com- 
pany to work the extensions now being made, a storage battery and 
booster is to be purchased, and application made for sanction to a loan 
of £2,000 for the purpose. The Lighting Committee will be guided 
by the followiog policy: (1) no capital expenditure outside the com- 
pulsory area without the minimum income being secured, or in the 
case ot new streets, unless the builders undertake to wire the houses 
which, if connected up, would at least seeure that minimum income, 
or in the case of works extensions or alterations with a view to 
economy in working, but the committee except from the above special 
or exceptional circumstances; (2) they will endeavour to reduce cost 
of production if possible ; (3) no further extension of street electric 
lighting at present ; (4) to secure а remunerative return from the light 
railway, having regard to the capital invested ; (5) periodical visits to 
the works, so as to keep in touch with the concern; (6) по capital 
expenditure without firat obtaining the sanction of the Local Govern- 
ment Board. The light railway company will be charged for traction 
purposes a flat rate of 24d. The report of Mr. James Swinburne 
(which appeared in a previous issue) upon the electric undertaking was 
considered at the last Oouncil meeting. It was resolved: (1) that in 
view of the heavy burden upon the ratepayers in order to comply with 
the statutory requirements as to the provision of ашр fund and рау- 
ment of interest and the discharge of the accumulated deficit upon the 
undertaking, the committee cannot at present recommend the Council 
to provide additional sums by way of depreciation, which they are not 
legally required to do ; (2) that this committee recommend that a rent 
of £8 per annum be charged the electricity department in respect of 
the land occupied by the central station; (3) that before deciding as 
to the expediency of appointing a canvasser, the local wiring con- 
tractors be invited to attend a conference with this committee with a 
view to increasing the demand for the electric light; (4) that further 
consideration of the recommendations and suggestions contained in the 
о be adjourned until the committee have before them certain 
information to be obtained by the electrical engineer. The question 
as to whether the borough electrical engineer should be required to 
devote his whole time to the service of the Council, and not be per- 
mitted to engage in private practive, also came up for consideration. 
Mr. Kilgour said that, while not required by the terms of his appoint- 
ment to devote his whole time, as a matter of fact he had necessarily 
been compelled to do so during the last five or six years, and he was 
quite willing to undertake to devote his whole time to the duties of hia 
office. This offer was accepted. 


PROVISIONAL PATENTS, 1904. 


Nov. 28, 
25811. Improvements in means fer adjusting the height of 
pendant electrio lamps, Arthur Charles Keeping, 3, 
Tamworth-road, Boscombe, Hampshire. 
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25801, Improvements in reversing controllers for use in con- 


nection with electromotors The Electric and О: іпапсе 
A-wessories Om avy Limited, Robert Frederick Hall, and 
Joseph Richardson Garner, 24, Temple-row, Birmingham. 

Electrical incubator alarm. Walter James, The Rookery, 
Thurmastop, Leiceater, 

Au improved composite material for architectural and 
other analogous purposes and for electrical insula- 
tion. Salo Wohle and Alice Marian Hart, 27, Ohancery- 
lane, London. 

Apparatus for regulating the voltage of alternate- 
current generators. Miles Walker, 7, Skerton-road, Old 
Trafford, Manchester. 

Improvements in and relating to  electrolysing 
apparatus. Edgar Leslie Thorp, 139, Queen Victoria- 
street, London. 

25898. Improvements in and connected with switchboards for 
telegraphic, telephonic, and other electrical systems. 
Benjamin Joseph Barnard Mille 23, Southampton- 
buildings, Ohancery-lane, London. (William Pierson 
Hammond, United States.) (Complete specification.) 

25900, Improvements in safety fuses. Arthur George Bloxham, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Roburitfabnk Witten a. d. Ruhr, Germany.) 
(Complete specification. ) 

25902. Improvements in and relating to secondary batteries. 
The Ekstromer Accumalator Oompany, Limited, and Emil 
Laurence Oppermann, 1, Queen Victoria-street, London. 

25903. Improvements in apparatus for the distribution of 
electric ourrent. Claude William Atkinson, 1, Queen 
Vivtoria-street, London. 

25005. Improvements in and relating to electromagnetic 
change speed gear for motor vehicles and boais and 
other purposes. Percy William Smitb, Norfolk House, 
Norfolk-street, Strand, London. (Count Alain de Kergorlay, 

.) (Complete specification.) 
, Nov. 29. 

25983. Improvements in or appertaining to junction and 
disconnecting boxes for underground electric mains. 
Robert Hird Olark, 2, Market-street, Bradford. 

25987. A novel or improved composition to be used as a 
coating for metallic surfaces for the prevention of 
corrosion and, if desired, for electrically insulating 
such surfaces. Thomas Moore Hickman, Prince’s- 
chambers, Wolverhampton. 

25950, Coin - collecting device and system for telephone 
exchanges. Harold Dudley Stroud, 65, Chancery-lane, 
Loudon, (Complete specification.) 

` 95972. Improvements in and connected with the protection of 

conductors and insulation of flexible cords for elec- 
trical apparatus. Sydney Stuart Galeworthy, 10, Oraven- 
hill-gardens, Lancaster-gate, London. (Oomplete speci- 
fication. ) 

25065, Improvements in means for automatically winding 
clocks and the like with the aid of electricity. 
Georg Hartmann, 18, Buckingham-street, Strand, London. 

Nov. 30. 

26034. Improvements in telephonic intercommunication. John 
Young, 21, Gloucester-walk, Oampden-hiil, Kensington, 
London. 

20043, Improvements in submarine telegraphy. 
18, Fuiham.place, Paddington, London. 
fication.) 

26068, Electric current generating and  motive-power 
machine. Walter Shelverton Frost, 135, High-street, 
Homerton, London. 

26089. Improvements in dynamo oonstruction. Henry Leitner 
and Richard Norman Lucas, 4, South-street, Finsbury, 
London, 

26099. Improvements in or relating to receiver switches for 
telephone instruments. Isidore Bernard Birnbaum and 
Francis George Bell, 322, High Holborn, London. | 

26006. Improvements in oontrolling systems for electric 

| motors. Arthur Olarke Eastwood, 47, Lincoln's.inn.fields, 
London. (Date applied for under Patents Act, 1901, 
March 21, 1904, being date of application in United States.) 
(Oomplete specification.) 

26097. Improvements in magnetic olutohes. Arthur Clarke 
Eastwood, 47, Lincoln's.inn-fielde, London. (Date applied 
for under Patents Act, 1901, April 1, 1904, being date 
of application in United States.) (Complete specification.) 

26008. Improvements in electric current-oontrolling systems. 
Arthur Olarke Esstwood, 47, Lincoln’s-inn-fields, London, 
(Date applied for under Patents Act, 1901, June 4, 1904, 
being date of application in United States.) (Complete 
specification.) 

26099, Improvements in motor-controlling systems. Arthur 

Clarke Eastwood, 47, Lincoln's.irn fields, London. (Date 

applied for under Patente Act, 1901. June 10, 1904, being 


date of application in United States.) (Complete speci- 
fication.) 


25817. 


Isidore Kitsee, 
(Complete speci- 


Dec. 1. 
36124. Electrical release movement. 


Oharles Vincent, 
Great Dover-street, London, 


142, 


26157. Improvements in and relating to electric aro lamps. 
Ferdiusud Nusch, 81 High Holborn, London. (Alfred 
Ootis, France.) (Complete specification.) 

26161. Improvements in or relating to electrical circuit 
breakers William Sherman Toplis, Westinghouse-build- 
ing. Nortolk-street, Strand, London. \ 

26169. Improvements in thermal ont-outs. The British 
Tnomson-Houston Oompany, Limited, 83, Oannon-street, 
London. (The General Electric Company, United States.) 

26170. Improvements in electric switches or cut-outs. The 
British Thomson-Houston Oompany, Limited, 83, Oannon- 
сна а (The General Electric Company, United 

tates. | 

Improvements in armature windings for dynamo-eloo- 
trio machines. The British Thomeon-Houston Oompany, 
Limited, 83. Oannon-street, London. (The General Electric 
Company, United States.) 

Improvements in electric switches and the like. The 
British Thomson-Houstou Oompany, Limited, 83, Oannon- 
tros, n (The General Electric Company, United 

tates, 

Improvements in paper articles and methods of 
making the same. The British Thomson- Houston Com- 
pany, Limited, 85, Cannon.street, London. (The General 
Electric Company, United Staten.) 

Improvements in and relating te electric trans 
formers. The British Thomson - Houston Company, 
Limited, 83, Cannon street, London. (The General 
Electric Company, United Ststes.) 

Improvements in electric transformers. The British 
Thomson-Houston Company, Limited. 83, Oannon-street, 
London. (The General Electric Oompany, United States.) 

Improvements in and relating to electric trans- 
formers. The British Thomson Houston Oompany, 
Limited, 83, Casonon- street. London. The General 
Electric Company, United States.) 

26179. Improvements in and te percussive tools, 
particularly applicable to electrically - operated 

percussive drills, Percy John Ogle, 1, Queen Victoria- 

street, London. 

26194. Improvements in dynamo electric tors and 

motors. Ludwig Torda, 40, Ohancery-lane, London. 

Dec. 2. 

Improvements relating to troughs or oonduits for 
underground electric mains or cables and for similar 
purposes. John Wilkinson, 18, Southampton-buildinge, 
Uhancery-lane, London. 

Improvements in electric arc lamps. James Bernard 
Sipe, 7, Southampton-buildings, Оһапоегу-Іапе, London. 
(Complete specification. ) 

Improved magnetic separating apparatus. Carl Scholl, 
6, Lord-street, Liverpool (Complete specification.) 


20171. 


26172, 


26178. 


20174. 


20175. 


26176, 


26269. Improvements in ooils for solenoids, 
and the like. James Bernard Sipe, 7, Southampton- 
buildings, Ohancery lane, London. (Complete  speci- 


fication. ) 


26282. Improvements in switch installations for telephone 

exchanges and in switches therefor. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, Southampton: 
buildings, Ohancery-lane, London. (Siemens und Haleke 
Akt.-Ges., Germany.) (Complete specification.) 

Improvements in electric meters, Oliver Imray, 
Birkteck Bank-chambers, Suuthampton-buildings, Ohancery: 
lane, London. (Société pour l'Exploitation de Oompteurs 
Eleotriques Rittener et Cie., Switzerland.) 

Improvements in rotary field electricity meters. 
Charles Denton Abel, Birkbeck Bank-chambers, South - 
ampton- buildings, Chancery Јаре, London. (Siemens und 
Halske Aki.-Ges., Germany.) (Complete specification. ) 

96988. Improvements relating to electrical apparatus for 
training and elevating hoavy guns. Vickers Sons, and 
Maxim, Limited. Aifred David Williamson, and Oecil Leslie 
Sumpter, 7, Southampton-buildings, Ohancery-lane, London. 
(Complete specification.) 

Improvements in the control of alternating-current 
motors and in apparatus therefor. The British 
Thomson-Houston Oompany, Limited, 83, Oannon-street, 
London. (The General Electric Company, United States.) 

Improvements in and relating to vapour electric 
apparatus. The British Thomson-Houston Company, 
Limited, 85, Oannon-street, London. (The General Electric 
Company. United States.) 

Improvements in joints between metals and vitreous 
materials and method of forming the same. The 
British Thomson-Houston Oompany, Limited, 85, Oannon- 
street, London, (The General Electric Company, United 
States. ) 

Improvements in and relating to dynamo - electric 
generators. Ailgemeine-Elektrivitite - Ges., 83, Oannon- 
street, London. (Date applied for under Patents Ast, 1901, 
Dec. 3, 1903, being date of application in Germany. 
(Complete specification. ) 

26294. Improvements in electric brakes, The British Thomson: 

Houston Oompany, Limited, 83, Oennon.street, London, 
(The General Electric Oompany, United States.) 


26391. 
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26295. Improvements in electric control systems. The British | 


26387. Improvements in electric switches. 


Thomson- Houston Company, Limited, 83, Oannon-street, 

London. (The General E'eotrio Company, "United States.) 
Окс. 3. 

Thomas Henry 

Large, 154, St. Vincent-street, Glasgow. 


$6331. A guard for electrio cars and such like for the saving 


26367. 


of life. Duke-street, Millfield, 
Sunderland. 
An improved system of wireless telegraphy. William 
Phillips Thompson, 6, Lord-street, Liverpool. (Gesell- 
schafc fiir Drahtlose "Telegraphie, Germany. (Complete 


specification.) 


Fred Darnton, 11, 


COMPLETE SPECIFICATIONS ACCEPTED. 


27893. Controllers for electric motors. British Thomson- 

Houston Oompany, Limited. (General Electric Company.) 
1904, ' 

821. Systems of electric motor control and controlling 
apparatus therefor. British Thomson-Houston Company, 
Limited. (General Electric Company.) 

1624. Devico for preventing accidents from overhoad trolley 
wires when broken. Madie. 

1968. Motor-control systems. British Thomson-Houston Oom- 

. pany, Limited. (General Ele trio Company.) | 

2248, Trolleys for collecting electricity. Thomson. 

2315. Electrical terminal attachment device. Maclver 
and Guy. 

9397. Construotion of trolley wheels or pulleys for collecting 
electric currents used ip overhead electric traction 
and the like. Carnegie and Beevers. 

2449. Emergency brakes for electrically-propellod vehicles, 
trains, and the like, British Thomson-Houston Company, 
Limited. (General Electric Company.) 

2452. Controlling alternating -ourrent clectric motors. 
British Thomson-Houston Company, Limited. (General 
Electric Company.) 

2453. Controlling alternating - current electric motors. 
British Thomson-Houston Company, Limited, (General 
Electric Company.) 

2558, Device for automatically switohing off the electric 
current in an overhead trolley wire immediately a 
trolley wire breaks or is broken. Payne and Poupart. 

9614. Terminals for electric batteries. Prested. 

14105. Means for connecting the electrodes of galvanic 
batteries with their leads. Wiechmann. 

16479. Telephone repeaters. Kretzinger. 


18628, 
22964. 


23050, 
23219. 
23311. 
923452, 


23622, 


2:2 


4 | 


To be published Dec. 
1903. 


Apparatus for lighting gas 
Gergacsevics. 


1904. 


lamps by electricity. 


. Electricity meters, Cervera. 
. Coin operated or controlled electricity meters. 


рск. 

Apparatus for controlling and operating the points of 
electric railways and tramways. Stewart, Turner, aud 
Dixon. 


. Canopy trolley standard for electric tramcars driven 


on the overhead system. de Macedo. 


. Apparatus for automatically indicating and registering 


by electrical means the progress or course of several 
physical processes or phenomena. Siemens Bros, and 
Co., Limited. (Siemens und Halske Akt.-Ges.) 

Holder or socket for electric incandescent lamps. 
Stern and Greene. 

Gas or vapour electric apparatus, Baker. (Date applied 
for under International Oonvention, Nov. 6, 1903.) 

Electrical railways. Gill. 

Electrica] resistances. Aron. 

Regulating dynamo-electric generators. Deutsch. 

Insulation of сойз of electrical apparatus. Moore. 
1908 applied for under International Convention, Nov. 21, 


Galvanic batteries. Möllmann. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. zm Last price 
Commercial and Industria).— £ £ 
Alliance Eleccrical Oo., 5 cent. Cum. Pref., Nos.1-70,000 1 ~ wd 
Aron Electricity Meter p.c. Cum. Pref. Shares, 1- 125, 000 1 15/32 9/16 
British Insulated and elaby Cables, Ord., 1-100,000 .... — 81-57 
6 per cent. Cum. Pref., 1- 100,000 e — 8152 
——— Ц per cent. Mortgage Debentures .............. 100 . 102-105 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
шо 1 a ED qu 100 .. 100-102 
Brit» ещ house Elec, and Manut.. 6 per cent. Pref., 5 " 
4 per cen t. Mortgage [er epi 55 25 70 00 — -90 
Brush Electrical Engineering, -105, 751. 2 L 8-6 
— Non. ‚ 6 per cent. Pref. в е е ө „„ CP 9.9 me ®® 99 9 6 то 5 — rH 
M per cent. 1st Debent ure BStock.. g. i. as 93- 
= 45 per conb, #00 Debenture Stock msa. me ms es cs ao 100 =æ 69-75 


Name. 


Oallender's Cable, Debentures оогоооовооооооооов оров овов 
Ordin 


S28 ee GO SF 94800900009802309090000600000€9 0 о.е о.о 
26 % 6% „%% % 666% „% 66 6% %%% „% %%%60„„6„ 6 esvevse 
2 6 % eee 


Debentures 
Swan United, "А" Shares, 1-99,261 ........ 
'* A" Shares, 01-017,139 . — 
s per cent. Debentures TTE зооовооооов оа оа eens 1 
——— per cent. Deb. D. оок, wen DIIS eeeevecce 
Electric Construction, Limited, Nos. 1 do 112,100 Leven eas 
7 per cent. Cumulative Pret. 
4 ver cent. Perp. 1st Mort. Deb. ............... 
Ferranti Limited, 5 Цо рег cent. 1st Mort. Deb. Stock, Red. 100 
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1111111111111 111111111 


General Hleotrlc Com pany 0), 5 edes cent, Cum. Pref. .. 10 
cent, 1st Mort. Deb. Btock .......... ai ie . 100 
W. T. He ey's Telegraph Works ртт КРЕТ circ 
per cent, Preference .................... ТГК D 
——— 44 per cent. Debentur es 00 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 
4 per cent. Debentures „ 
Parker, Thos., Limited, Ordinary ................. — 
Telegraph Construction and tenanoe................ 12 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary ...................... 10 
4% per cent. Cum. Pref., 7,501-15,000 .......... 10 
6 per cent. Cum. Second Bref., 15,001. 22,500 . 10 
per cent. Debenture В Rel.... . 100 
Bromley ent) Electric Light and Power OOo. 5 
——— 44 per cent. lst Debenture Stock, Red.. 100 
Brompton and Kensington, Отдіпагу................. oo б 
— cent. Preferenee eee : 6 
Calcutta сігіс Зары Corp., Ordinary, Nos. 1-69,000 ... b 
Nos, 20,001-50,000 ............................. б 
Cambridge Electric Supply Company, Ltd., £10 Ord. . 8 
Central Electric зарру, Ld: Ld., 4 per cent. Guar Deb. Stock 100 
Charing Croas and ов. 1-70,000 ................ 5 
001-80, 9 HEEL EDEN C 
— — 4 e cent, Cum. Prei... b 
ty Undertaking, cc Con qud 1-40,000 5 
——— 40,001-80,000.................................... 
4 per cent. ыл Stock, Red. (Prov. Certs.).. 100 
Chelsea . Suppllf e A 
Olty of London, diner c e . 10 
6 per cent. Cumulative Pref..................... 10 
5 per cent. Debenture Stock ................... 
A per cent. 2nd Deb. Stk. Prov. ce (all pd.) 
County of con Electric Supply, Ordinary ......... wee 
——— 6 per cent. JJ 8 
——— 4) per cent. Dehentures Prov. Certs. All pd. Rd. 100 
— 44 per cent. 2nd Debentures Prov. Certs......... 100 
city on, ary, 150000.; б 
— 6 per cen t. Cum. Pref. . 262 2 „ „ 0„ ооо. оо б 
d р кеше First Mort. Deb os ososn. 100 
BlectrioL Tractn. Co. of Aust., Ld.,6 ©. Om. P£., 1-30,000 5 
Folkesto 9e Electr: Supply, 14. Or Nos. 1-10,000...... _ б 
0. ne с 06. 1- TTTTI 
per cent. First bei k, Rd.... „„ 
Havana Electricity, Limited, 1- 15.00 000" errr 10 


H.»ve Klectrio Lighting, Limited, ord.. 1-13,000 . .. 5 
Isle of Wight Elec. Lt. and Pwr., Ld., 4) p.c. Db. Stk. Red. 100 
Kalgoorlie Electric Power and Ligh ating, Limited, 6 per 


cent. Cum. Pref. 1 
Kensington & К htebridge Elec. Lt., Ltd.. Ord.. i. 21,000 6 
Kensington and шарпа and М otting Hill, 4 pee 

cent Dahentnre xtock Red .. ...... 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary .................... ————— . 3 

6 per cont, Pref. ....ccccsccccscccccccccccences b 

4 per cent. lst Mortgage Debenture Stock, Red... 100 

Metropolitan Ordinary .................. 2 2 s... 10 

per cent. Mortgage Debenture Stock .... 100 

4 per cent. Cum. Pref. ........................ 5 

34 per cent. M. Debenture ‚ 100 

Midland Electric Power Dis., Ld., 44 p c. gy Mort. Deb.. ` 100 

8 Qu ye Electric Supply, Urdinary ....... » * 
Notting 8 Electric J ET E 


eae dal Tunt Mord. Debe 11. Г). 


г 3 3 3333300000 00 
Royal UE Company of Montreal * per cent. First 
Mortgage Debentures ....................... . 100 
en Markets Electric Supply, Lied., Ord., 1-18, 000. 8 
e ————ÀM—Ó 
3outh London, Ordinary ..................-- e ꝗ va 
South Metropolitan Electric Light and Power Co., Ord... 1 
-— 7 per cent. Сиш, Pref. .......................... 1 
—— – 44 per cent. lat Mort. Db 100 
—— Ditto шю AY 1901 e*s.09096009989092252950900022909€ ENSEM 
dt. James's and Pall Mall, Ordinary, 101.650 alesis D 
per oont, Pre eeeoove eve sees 000008 ооо оо as б 
селе Deb. **09090902€0000€099$90629*990 . 6 Q9 99 me 100 
Urban gie сй upply Co. , Ordinary, 8-50,007 .......... 5 
5 per cen Cumulative Preference, 60,001-80,000 5 
Westminster, Ording coe eee 8 
—— 6 per cent, Cum. Prei., 1104101-158,851- 22-2 Б 
Electric Tramways.— 
Anglo- пыш, 5 per cent. Cum, Pref., 1-260,007 ...... р 
е 6 per cent. Debenture Stock, 1888 .. 100 
Auckland Elec, ‚5 p.c. lst Mor. Deb. Stk., Red. 100 
Barcelona Tramways, Limited, Ord., 1-20,000 ........... 10 
5 per cent. Cum. Pref. Shares, 1- 10, 000 акаа 10 
——— 5 per cent. Deb., Red., 1-600 .................... 1100 
—— 44 per cent. Rod. Deb Deb. Stock... 100 
Rath Elec. Tramways., Ld, Pref. Ord. aie, 79,001-150,606.. 1 
—— 5 per cent. Cum. Pref. Shares, 1-59,394 .......... 1 
Belfast Street Tramways, Ord., 1-26,600 .................. 10 
Blackpool and Fleetwood Tramroad .............. 10 
Brisbane Tramway Invest., Lim. "T 1-75,000 ........ б 
6 per cent. Cum. Pref., Nos. 1 75,000............ б 
——— 44 per cent. Deb. Stk. „Red., Pun Certs. all pd. 100 
British Columbia Electric Railway Co., Ord. Def. ........ 100 
ma Ord Prol: ĩ AAßAAAß ĩ² . 88 100 
Non.Cum. 5 per cent. Pref. ................. 10 


— — 44 per cent. lst Mt. Deba., Nos. 1-6,250, of £40each 4U 
— 44 per cent. Vancouver Power Deb. 
British Electric Traction ner 1-500,000 & 60,001-90,000 10 


оозоооовоо ов 


E Last price. 


LEZ. 
8 


8 1758 aot 16 


-4 15/155 ‘ine 


= 
e 

= 
ans 


Pom Pf., 30 001-60,000 TEKET) as оо оо ee 
— 5 per cent. Perpetual Debentüre took ........ 100 .. 
— 44 per cent. 2nd Deb, Stock .......... e ACW .- 


21 15/:6-5 1/16 
124- is^ 


64-7 


1571 
10 
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Amount 


Name. paid. Last price. 
8 £ 
Buenos Ayres and Belgrano Tram., Ord.,1-100,000 ....= 6 .. 332-338 

Ta 6 per cend, Om. Pf., 1-40, O00. 6 w 63-53 

B! 6 per cent. Om. Pf., 1-27, 50000. 5 ~ 55i 

5 percent. Deb. Stock, Red, .................. 100 — 106-108 

Prov. Cert. all paid „ „% % % % „eee „„ „„es 6-8 100 ex 103-106 
Buenos Ayres Electris Trams., Ld., 5 p.c. Deb. Stk., Red. 100 96-99 
Calcutta Tramways, Limited, 1-102,268 .................. MEN uu. 

44 per cent. lst Deb. Stock, Red. ................ 100 .. 107-1 
Cape Electric Tramways ‚Мов. 1-480,000 ................ 1 m 14-15 
Oity of Birmingham Tramways, 5 per cent. Cum, Pref... 5 . Hs 

4 per cent. lst Mortgage Deb., 1-5,000 (1917).... 100 101 
Colombo Éleotric Tramways and Lighting, б percent. lst 

Mortgage Debenture Stock, Bed. .................. 101-104 
Cork Electric Tramways and Lighting Oo. Ordinary 10 -10 
5 per cent. Cum. Pref. aa њоро 098090 „% ее ө о „ „ „„ 10 о 1 12 

— į r cent. Debentures «a49008000909*909060 sees оо то њо 00 e 101-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 .... 10 ~ 13-14 
per cent. Mort. Debs., 1-3,000, Red. ее 100 „ 94-97 
Imperial ramw s Ordinary ъа о OE HO оо $6 65 9-9 6 ® 6 ое ms all = 18-19 

44 per cent, Deb Stock ...................... 100 108-11 
Isle of Thanet Electric Tramways and Lighting, 5 per о. 

Cum. Pref., Nos. 50 001-60, 26 9060 OS ов 0500 9 „„ 9-0 MO 54- 

4 per cent. Debenture Stock .................. 100 = 80. 
Kidderminster and District Lighting and Traction, Pref. 8 8- 
London United Trys.(1901),5 per cent. Cum. Pref. ...... 10 . 101-1 

4 per cent. lst Mt. Db. Stock, Red. 256 „60 „%%% %% 6„ = 1€3-1C 

adras Elec. Trams (1904), Ld.,5 per cent. Deb. Stk., Red. 100 .. 103-105 
etropolitan Elec. Trams., Ld., Defd., 1,000,001-1,514,016. 1 .. n 
——— 5 per cent. Cum. Pref., 500,001-1,000,000 ... .... l .. 1516-1 

44 per cent. Deb. Stock, Red. .... ............. 100 103-105 
Milwaukee Electric Rail and Light, 5 per cent. 30-yr. Cons. 

Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ 108-115 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 
h аран wage ues bales 100 100-103 

Sterling 44 per cent. Deb., 1922, 601-2,000........ 100 103-105 
New General Traction, 6 per cent. Cam. Pref., 1-10,000 and 

34,001-74,000 ооз 0 (9.099044 8599020 0* шз 0590080099 ovezeaedgeses 9 ep 4-14 


Oldham, Aston, and Hyde Tramway, Ordinary. 10 
B. 


б per cent. 


Perth Elec. Tramways 


Potteries Hlectric Traction, 
б per cent. Cum. Pref. 
— ($4 per cen 


A.)5 


оз оо ms CO 


r cent, 


ee 8s 9e 


6 eee 


Mrt. Dob, 
пагу 20,001-40,00 0 ee m" 


Amount 
d.’ 


pal 
£ 


South Lancashire Blectric Traction and Power Оошрапу 


Last price 


250,000 Ordinary Qe oo He mo na 60 mo as OF GD QD C те mo 1 1 
£101,138 6 per cent. Preference ......—~—— 1 1 
—— £528,093 44 per cent. Debenture Stock... 100 p.. 100рс. 
Eleetric Railways.— 

Central London, Ordinary ........_..—.—.————„—„—„100 „ 95-96 
— — 4p.0.D b''Bbook Peor. Borips Gerte, Klip paid). 100 — 186.410 
— P. G. e е 9 e au x 

Ошу and South London нису Ordinary . = = 100 — 46-47 

зэ 39 90 оо Фә 9.9 mo 99 „„ e PO mo шз me 1 еә 117-190 

® L] эң Á „ as 9 9 as 6.9 mo ne GO an as 00 = 115-118 

Liverpool Overhead, & per cent. Pref, ..............—-_ 10 — 10-104 
Ordinary 1 Г) оо оооевоорооовооов оооовоеоо оо am 10 Г] 4 

4 per cent. Mortgage Debentures, Red., 1-1, 700. 99-101 

Underground Electric Railways of London, 5 per cent. 

Profit-Sharing Secured Notes 963-974 xd 

Waterloo and City, Ordinary ..————-———----100 - 88-90 

Telephones. — 


National Telephone, Preferred = = = = = == = = ~ =æ 100 = 1074-1084 
——— Deferred Stock 
— ô por cent. Oum. First 


4 pe 


——— D per cent. Nou. Cum. Third Pref 
— 54 per cent. Deb. Stock, Red. 
— į per cent. Deb. 


Q *teatal Tategnone «nd [me Company - M - ~ 
6 per cent. Cum. Pref........................... 


ехэ 96 97 
E 1110 
6 — 85 
100 - 10011054 
— у; 674-684 
3 . 16/16-1 1/16 
1 * 14-14 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Trafic Returns for | Increase or | „Miles of | Accounts for past year. 
| week decrease, | single track | pik Cost 
Line. | ор EN AC per 
| Current CD | T tal р | 0 il | Р AN Mil alle 
Ending 1904. | 1905. | Week, 1904. 4 ota assengers | Oar miles as · ar | Mile of mile, 
| е | = year, 904. 180. Ending ‘receipts carried, run. s'nger mile. | track. | 
| Qs Р £ £ | d. | d. EC 
Aberdeen Corporation Dec, 3| 1,098 | 1,066 |+ 32| + 5,771A| 191 191 May 31 37,931 | 9,099,715 | 794,641 |098 |1502) 1,970 | 61 
A |» | 14| 8+ 6+ 4%) 8) 8 | „, 15 14,169 | 3,201,586 | 336,049 |105 |1011 1,770 | 504 
Barking Corporation Dec. 3 56 20 ＋ 35 = 4 Ос s a d dà * ія * 4 
Birkennead Corporation ...... » 9] 9» 925 + 26 520 | 23°53) 234 | March 31| 56,0°3 | 11,327,932 | 1,519,701 |15158) 9°98) 2,3835 61 
Birmingham Corporation Ww 5 537 — = 2A эз Ды x es EVI 4 x Р 
Birmingham Tramways Co. ..| ,, 3 9,410 4,889 | + 521 14,575 64 64 =; i = = = E А5 eS 
Blackburn Corporation ...... Е? 2 724 693 | + 30 + 3,339 24 25 „ 25 43,374 7,742,692 951,484 — 10 84 — 4°59 
Slackpool Corporation.. . . . |» 1| 288 851 — 35) + 5.902 17 17) „ 31/211, 168 6,169,121 | 784,443 |152 |108 | — d 
1 182 | 185 7 l| + 8% 164| 164) „be. 51 82,021 | 2,253,904 „ 600,757 | 5:54 18. 2001 | 705 
Iton Corporation .......... ” 17 06/1 | + 152 + 522 8 38 | Магоһ51| 94,161 | 19,895 496 | 2,188,03 1 Z А 8 
Bournemouth Corporation.. ..|Nov. 20 705 734 | - 28 + 2,033 1015 103 EY * ka. Mass 0 14 10? 5,766 5'89 
Bradford Corporation ........ Dec. 3| 5,607 3,314 | + 293 26.433 77 4l | Ег 1 аг ES T * - ы 
Brighton Corporation ........ „» 4) ,720 696 | + 24| + 3,2826 9 74 „ 51] — | 10,432,508 | 1,031,928 |100 |1010] — T. 
Bristol Tramways Company ..| , 2 4,175 4,274 99 == | 914 513 Dec. 519 253,150 | 44,391,439 | 6,033,528 — — "- = 
Burnley dal oe dag 62559004 | 5 rO d 4 + 159 5 | 100 10 es Wess + net = ж x: С” 
. i 8: | — March 31j| 11,574 | 2,556,154 282,37 8 | 9 . 
Cardiff Corporation .......... „ 5 1,816 | 1,700 + 116] + 1,655 | — | — | Те * 74 82, 8 19 99 1,570 751 
Carlisle Tramways Оошрапу.. = 163 7081 | т 212| — | — | Dec, 519). 9,987 | 2,805277 | 33395 | — | 717) — | — 
тозе LONGOR емі ones „ 5 6,957 | 7,091 |- 154) — 2294] 6 6 „ 31562471 | 44,955,988 | 1,292,674a 187 | 64°87 
Sity & South London Railway) , 4| 2:897 | 3,187 |- 290| — 2160h| t 63| „ B1165,008a| 19,069,319, ' — r 
Colchester Corporation Nov. 30 129 — Er ued 7 P" d T is Ec " * > 
Oork E. T. and L. Company .. Dec. 1| 383| 57+ 27) - 2512 | — > „ 31% 25,657 | 6,555,325 | 919,676 |100 | 695| — | 39 
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Only eight montha—expenditure includes large special items incidental to 


starting new department. 
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DESCRIPTION OF ELECTRIC LIGHT AND POWER 
SCHEMES IN NEW YORK, WITH SPECIAL 
REFERENCE TO THE WATERSIDE STATION 
OF THE NEW YORK EDISON COMPANY.* 

BY P. S. SHEARDOWN, MEMBER 


New York City, the metropolis of the United Statea, and the 
largest and wealthiest city in the Western Hemisphere, is finely 
situated on the islands and mainland at the m^uth of the 
Hudson River. The population of the city in 1903 was erti- 
mated by the United States Census Bureau at 3,716,129. In 
point of numbers, as well as from a commercial and financial 
standpoint, the city is second to London alone among the great 
cities of the world. Although owing to the configuration of 
State boundaries, certain neighbouring cities, such as Jersey 
City, Newark, and Paterson, lie in the State of New Jersey, 
and cannot be reckoned as a part of the city in a political sense, 
they should, nevertheless, be considered in the metropolitan 
area, and with this addition the total population is increased to 
about 3,500,000. New York City is divided into five boroughs. 


Area of miles, Population in 1900. 


Manhattan borough............. sc Bb duse - 1,850, 
Bronx "EU ^ SS 200. 
Brooklyn We QNIN NI OO! 2.2.6; 4. 1,166 582 
Queen's "ed 124 ü 152 999 
Richmond Fico ESISTONO EE “ DI uen 67,021 
807  ....... 3, 437,202 


The borough of Manhattan, which may be called New York 
proper, comprises the whole of the island of Manhattan. This 
island is a long narrow strip of land Jying nearly north and 
south. The extreme length of the island is 134 miles, ite 
breadth varying from 4 to 24 miles, the total area being 
21 miles. It is, of course, this island position of New York 
which has made land so valuable, and building sites being so 
iy A has brought into existence the skyscraper style of 

g. 

I should like to explain hexe that except for the old portion 
of the city, at the extreme south end, the island is laid out 
quite symmetrically. А commission was appointed in 1807 to 
lay out the upper streets of the city, and Houston-street was 
taken as the starting point. It was decided to lay out streets 
designated by numbers instead of names running east and west, 
and making 20 to the mile, and to intersect these streets by 
numbered avenues running north and south, giving seven to the 
mile. A slight protuberance on the eastern side of Manhattan 
Island, below Fourteenth-street, was taken care of by short 
avenues, designated A, B, C, and D. Later on, two additional 
avenues were added—oneto bisect theterritory between Fifth and 
Fourth avenues, called Maddison, and one to bisect the territury 
between Fourth and Third avenues, called Lexington-avenue. 
The streets are called East or West, according as they 
lle east or west of Fifth-avenue. It will thus be understood 
that a block is a square of buildings bounded on two sides by 
streets and on tho other two sides by avenues. Fourteenth- 
street is usually taken as making the boundary between 
up-town and down-town. Down-town, or south of Fourteenth- 
street, is the commercial or banking and general financial portion 
of the city; north of Fourteenth-street we come into the 
Shopping, hotel, and theatre quarter; and north of this again 
we arrive in the more purely residential part. The celebrated 
Broadway runs more or less diagonally across the island from 
south to north-west, intersecting most of the avenues and 
streets. 

The electric power stations and systems, which can only be 
very briefly described in the limits of a short paper, msy be 
divided (A) into these situated on Manhattan Ieland (area, 
21 square miles), and (B) those situated in what may be called 
the outlying or suburban districts: (A) Power stations and 
systems on Manhattan Island, the property of (1) New York 
Edison Company, for the supply of current for public and private 
lighting, and power for stationary motors, elevators, and fans; 
(2) the Metropolitan Street Railway Company, for operation of 
street electric tramoars; (5) the Inter-Borough Rapid Transit 
Company's Manhattan Railway power station, for operation of 
overhead electric railway ; (4) the Inter-Borough Rapid Transit 
Company, subway division station, for the operation of electric 
trains in the new subway. (B) Power stations situated outside 
Manhattan Island : (5) Edison Electric Illuminating Company, 
of Brooklyn ; (6) Brooklyn Rapid Transit Company ; (7) New 
York Central and Hudson River Railroad Company ; (8) New 
York and Pennsylvania and the Long Island Ratlroads. 


Тнк New York Epison CoMPANY AND THE WATERSIDA 
GENERATING STATION. 


The history of the New York Edison Company is most 
interesting. They started with and have always kept to a low- 
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pressure direct-current supply network. Originally it was a 
two-wire, 120-volt system, but is now a three-wire system with 
240 volte across the outers. In 1882 they were in possession of 
the celebrated Pearl-street generating station, which was con- 
sidered a wonder at the time, and contained six 125-h.p. 
* Jumbo” generators. Compare this with the new Waterside 
station of the same company, which has in operation 16 gene- 
rators, each rated at from 5,500 h.p. to 8,000 h.p., and we are 
enabled to form some conception of the enormous growth of 
the business in 20 years. Between these two extremes we have 
Duane-street station, erected in 1891, with the system of sub- 
stations by which the city of New York has been eupplied. 
This station is à most interesting one. It was erected before 
the era of high-potential transmission, and perforce was located 
near the centre of gravity of the lcad. Real estate in the heart 
of the centre of the city of New York City being very expensive, 
it was necessary to concentrate the power in the smallest space. 
The form of switchboard first installed in this station, and now 
in use there and in the other sub-stations throughout the city, 
is remarkable for its space economy, and was developed 
by the company's technical staff. In the Vanvleck edgewise 
system all instruments and regulating switches are read or 
handled in а vertical plane on the edge of a quarter circle 
instead of being moved around the face. Besides this station 
there were numerous other steam generating stations, located 
in different parts of the system as close as possible to the centre 
of gravity of the principal portion of the network that it was 
intended to supply, but owing to the fact that in New York and 
other large cities the heaviest load in the business section occurs 
at a different time from the peak load in the theatre and resi- 
dence section, 16 would evidently be а most desirable and 
economical arrangement to have the stations in there districts 
so connected that each could help the other, utilsing the 
capacity of the generating equipment to the best advautage. 
This result was attained before the completion of the Waterside 
station by installing rotary converters and statio transformers 
in Duane-street and the varlous sub-stations. А net efficiency 
of over 82 per cent. from direct current to direct current is 
obtained, and now that Waterside station is in operation the 
apparatus already installed in the sub-stations is used to trans- 
form from high-tension alternating to low-tension direct. 

It became evident several years ago that even with this 
system of mutual help the time was soon coming when the full 
capacity of the various stations would be inadequate to supply 
the demands of a rapidly increasing number of consumers ; 
and the multiplication of generating stations being undesirable, 
plans were drawn for a new station where practically all the 
current used by the company could’ be generated, the various 
stations throughout the city being retained as rotary converter 
sub-stations. The Waterside station, equipped with the most 
modern and economical plant, now generates the bulk of the 
current used on the system, the larger E iison stations—Du «ne, 
Twelfth, and Twenty-sixth streets—being used as distributing 
stations, and as supplementary generating stations during the 
period of heavy load in the winter months. S me of he less 
important stations — Vandam, Thir y-uinth, and Fifty- third 
streets—equipped with less economical generating apparatus, 
will have their generating equipment removed aud wii serve as 
distributing centres. Storage batteries located at all the impor- 
tant distributing centres, in additlon to acting as a reserve, will . 
also be used to eliminate the peaks from the local demand, so 
that the load on the Waterside station will be almost constant 
during the 24 hours. By utilising the more important gene- 
rating plants during the months of heavy demand, the larger 
generating apparatus already installed is used to Advent «ре, 
additional new investment being s:v-d, which would otherwise 
be necessary to take care of this capacity. 

We notice, then, that in new work the original system of dis- 
tribution is a direct-current low-pressure one. In the old days, 
before the development of high-pressure trauesiniesion, the 
feeding of this system was direot current and at low pressure, 
and under these conditions the economy of having a station 
located close to the waterside, where rent was low, coal could 
be obtained cheaply, and the steam plant run condensing, had 
to be sacrificed because the capital involved in the outl4y on 
copper of low-tension feeders would be a still more costly 
matter. With the development of the high-pressure three- 
phase method of distribution it is now possible to have the 
advantage of a low-pressure network fed economically from a 
distance by high-pressure currents generated in a station which 
can be located in a position where the greatest economy in 
generation can be obtained. 

There is, of course, a certain amount of loss, both in capital 
outlay and in distribution, by using an alterna'ing - current 
transmission and a direct-ourrent system of distribution, which 
necessitates practically a double outlay on electric generating 
machinery, owing to the fact that ro'ary converters or motor- 
generators have to be qmployed at the sub-statiuns, these also 
requiring more expense in the way of attendance than if alter- 
nating current is used all through. This matter was carefully 
considered by the Edison Company, who remark in one of their 
interesting publications: The aro lamp may be used upon 
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direct or alternating circuits provided the frequency is not less 
than 40-50 cycles, and although the New York Edison Company 
has found that satisfactory commercial service сэп be obtained 
from alternating-current area on ordinary circuits, direct-current 
lamps are considered, on the whole, somewhat more efficient 
and reliable. For general industrial use the alternating-current 
motor, particularly that of the induction type, has reached a 
stage of perfection making it in every way the peer of the 
direct-current motor, the absence of commutator and brushes 
constituting a prime element of simplicity and ready main- 
tenance, although involving a higher first cost. Though 
constant-speed motors may be designed to operate with satis- 
faction on alternating currents, yet the direct-current motor is 
decidedly superior where intermittent service or variable 
speed is required. As a considerable part of the power 
used in large American cities is required for elevators 
and machinery running at variable speed, it becomes almost 
obligatory to furnish direct current to satisfy this demand. 
After a careful consideration, therefore, of sll the local 
conditions, the character of the large existing stations, sub- 
stations, and underground system, the territory to be covered, 
the present and prospective business, the broadening nature of 
the electrical industry, and other features none the less 
perplexing because less indefinite in engineering outline, it 
was decided to build a large central station generating high- 
potential alternating-current transmission to sub-stations, and 
after passing cheoash static transformers and rotary converters 
to be fed as direct current into the usual low-tension three-wire 
network. In deciding upon the location of such а central station, 
the general rule that it shall be located as nearly as possible at 
the centre of gravity of the system is often modified by the cost 
of land, availability of water supply, coaling facilities, and 
various local considerations. The Waterside station of the New 
York Edison Company is admirably situated to satisfy all these 
requirements.” 

There is one other advantage not mentioned in the above 
statement by the Edison: Company which the direct-current 
network has over the alternating-current network, which is, 
that storage batteries can be located in the sub-stations, which 
enable a splendid load factor to be obtained at the generating 
station, and also give a large reserve of power in case of sudden 
darkness caused by fog, etc. 


THE WATERSIDE STATION OF THE NEW Yonk EDISON COMPANY. 


The buildings of this station are located on First-avenue, 
covering the block between Thirty-eighth and Thirty-ninth 
streets, and running to the East River, an area of 272541. long 
by 76ft. wide. The boiler‘house is 276ft. long by 76ft. wide, 
and is separated by a massive brick wall from the main generating 
room, which is the same length, but 115ft. wide. 

Coal-Handling Equipmenl. The coal is entirely handled 
mechanically by means of grab, bucket, and conveyors. The 
coal is lifted from the hold of the colliers and distributed into 
the bunkers over the boilers, which have a capacity of 10,000 
tons, or sufficient for two weeks’ supply. To avoid the 
possibility of interruption in the coal БЕГ). very large storage 
capacity has been provided. Labour questions at the mines or 
on the railroads, or storm blockades in transportation over the 
railroads, the water, or the city’s streets are possible causes of 
interruption. To avoid these, at each step in its growth the 
company has made what seemed to be adequate provision for 
coal storage. Consequently, in 1903, a large tract of land known 
as Shadyside, on the New Jersey shore of the Hudson River, 
opposite the Grant Monument on Riverside Drive, Manhattan, 
was purchased and thoroughly equipped with coal-handling 
machinery. Coal may be delivered on the property by either 
boat or rail, and automatically placed in the storage piles. In 
the station, buckets or endless chains lift the coal to the 
bunkers on the upper floors, and it is delivered at the doors 
of the boilers by gravity. In this storage yard it is lifted on 
enormous trusses, and by gravity takes place on the pile, where 
it remains until needed for use. 

Boilers.—There are 56 boilers of the water-tube type, each 
18ft. long, with 6,500 square feet of heating surface, and rated 
at 650 h.p. Asthe engines require only 12'51Ь. of steam per 
indicated horse-power, the boilers easily develop enough steam 
to meet all their requirements. As divided, there are 28 boilers 
on each floor, standing in two rows, in batteries of two each, 
facing an aisle 50ft. wide. They are designed for 225lb., and 
now operate аб 176lb. pressure per square inch. There is a 
complete installation of blowers of large capacity for forced 
draught, and 20 of the bollers are provided with automatic 
stokers with the necessary auxiliary apparatus for their opera- 
tion. The remainder, in which anthracite coal is used 
exclusively, are fired by hand. 

Engines. — It was intended originally to instal 16 engines of 
the vertical marine type, three-crank, with one high and two 
low pressure cylinders. The development of the steam-turbine 
in the larger units has made it seem desirable to modify these 
plans somewhat, and 11 only are so far erected. The balance 
of the equipment will consist of turbines and thelr auxiliary 
apparatu-. With 1751. of steam pressure at the throttle, 


27in. of vacuum, and 75 revolutions per minute, at the most 
economical load the engines indicate between 5,200 h.p. and 
5,500 h. p. They are capable, however, of a sustained load of 
8,000 h. P., and of an ultimate capacity at the maximum cut-off 
of five-eighths of the stroke of 10,000 h.p. The load or speed 
of any engine when running in multiple can be varied by the 
adjustment of the governor mechanism by an electric motor 
controlled from the operating gallery. Each engine has s 
surface condenser of the Worthington type with a cooling 
surface of 9,200ft. 

Steam-Turbines.—Turbines of the Cartis type, manufactured 
by the General Electric Company, each having a capacity of 
5,000 kw., are now in course of installation, and will be in 
service in time to assist this winter. The first turbine is of the 
two-stage type, with eight rows of revolving blades and six rows 
of guide blades, divided equally between the stages. The 
second and third turbines will be of the four-stage variety, 
having four sets of expanding nozzles and four revolving units, 
each unit containing two lines of blades, with one line of guide 
blades between them. In the first type the steam is partially 
expanded at the first set of nozzles, flows through the four 
revolving blades and three guide blades of the first wheel, and 
expansion is then finished ir the nozzles between the stages. 
The steam then passes through the four revolving blades and 
three guide blades of the second stage into the exhaust chamber 
in the base of the turbine, and from there passes into the con- 
8 standing beside the turbine and of about the same 

eight. 

Generators. Directly connected to the engines, the gene- 
rators are of the revolving- field type. They sre rated for con- 
tinuous operation at 5,500 kw., and for short periods are capable 
of sustaining an overload which is limited only by the capacity 
of the engine. Three-phase current at 6,600 volts is generated 
at a frequency of 25 cycles per second. By test, the actual 
efficiency for one-quarter overload is 07:2 per cent.; full load, 
97 per cent. ; three-quarter, 964 per cent.; and half. load, 954 per 
cent. The regulation is such that if the full load be suddenly 
thrown off, the rise in the voltage of the generator will not 
exceed 8 per cent. 

Field Excitation.— Esch exciter get, of which there are three 
in the station апа a fourth in course of installation, consists of 
a 225-h.p., 6,600-volt three-phase induction motor, directly 
connected to a 150-kw. direct-current four-pole generator giving 
a potential of 200 to 280 volts. А storage battery, ocoupying 
the vault’ on the Thirty-eighth-street side of the building, 
ensures absolutely continuity in the exciting current. The 
battery alone is capable of exciting the fields of 16 generators 
for one hour. 

The Switchboard.—The controlling, indicating, and recording 
features of the electrical equipment of the station are confined 
to a series of galleries ocoupying the entire westerly end of the 
structure. The general switching arrangement in this station, 
which is typical of American modern high tension, is most 
elaborate and carefully planned out, the following conditions 
being carefully attended to : (a) that each switch shall be located 
in a fireproof chamber by itself so as to obviate any risk of 
fire; (b) to so separate all switches and high-tension cables 
leading thereto that if by chance a fire should occur on any 
part it will be impossible for it to incapacitate any other part 
of the plant; (c) that there shall be ample room to get at any 
part of the switching apparatus; (d) to arrange that in case of 
one piece of switchgear getting out of order that this shall not 
interfere with the operation of the unit with which it is coa- 
nected ; (e) that as far as possible there shall be a duplicate 
method of feeding from point to point. 

It is obvious in dealing with plant of the size contained in а 
modern power station that this cannot be controlled in the old 
way, where all Isads and connections are brought to one switch- 
board and operated by switches fixed thereto. In the station 
now being described, the high-tension switches are contained 
in separate brick or other incombustible chambers, and thus we 
have in the station four galleries, on each of which are situated 
rows of these brick chambers, each containing a three-phase oil- 
break switch. On the top of each chamber is located a small 
series motor which operates the oil switch, and is itself operated 
by a low-pressure current. The leads from all these small 
motors are carried back to a controlling board, on which are 
mounted close together and in a most compact space the small 
switches for operating the small currents at low potential which 
operate the main switch motors. By this means the control of 
a huge station oan be brought to quite a small board, usually 
arranged in the form of a flat table. 

The general lay-out of the arrangement for the control of 
each generator and oable is as follows: The main cables from 
each three-phase generator are brought first to a three-phase, 
oil-break, motor-operated switch, the cables being so arranged 
that they are kept perfectly separate from the cables of any 
other generator or feeder. This main oll-break switch is 
situated on the first gallery above the ground floor. From here 
the machine cables run to the fou ery, where they are 
connected into what is known as the selector oll-break switch. 
This is a similar type of switch to the main switoh, but is 
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arranged so that the machine can be thrown by it on to either 
the main 'bus bars or on an auxillary set of 'bus bars. Each 
feeder cable on entering tha station is brought first to an oil- 
break switch motor, operated and also equipped with a relay, 
which enables the switch to be used ав а circuit breaker, auto- 
matically opening the circuit at any predetermined limit of 
current. From this it passes straight up to a second oil-break 
switch similar to the first, but not arranged as an automatic 
breaker. The object of having two ewitches in series is to be 
able to disconnect a cable even if one of the switches becomes 
inoperative. From the top of the second switch the leads pass 
through what is known as the feeder selector switch, which 
enables each cable to be connected to either the main or auxiliary 
'bus ber. The controlling board which operates these switch 
motors contains small double-throw switches. Throwing the 
switch in one direction closes the main oil switch and in the 
other direction opens same, a small red lamp showing bright 
when the oil switch closes and a green one being lighted up 
when it is opened. If for any cause the oll switch does not 
respond when its controlling switch is operated, the lamps indi- 
cate same to the engineer of board. Not only are the oil 
switches operated from this controlling board, but the governors 
of the engines are also operated by motors, the control of which 
is brought to the same board, so that the engineer in charge has 
the operation of the whole station under his command at this 
control board. 

The three-phase 25-cycle current at 6,600 volts generated at 
the Waterside station is distributed to the various rotary con- 
verter sub-stations by underground cable feeders following four 
distinct trunk lines of subway ducts. The size of the cables 
used for feeders has been selected to secure the best utilisation 
of a din. duct, the size generally used by the Subway Company, 
through whose ducts much of the cable is laid. То fill these con- 
ditions the standard copper section was adopted of 250,000cm. 
sectional area for each of the three conductors. The company 
is now operating about 41 miles of rubber-insulated cables and 
28 miles of paper-insulated 6,600-volt cables. The company 
has now in operation 16 rotary converter sub-stations on 
Manhattan Island. In several of these sub-stations the 
rotary converters are operated in connection with existing 
steam plants; in others rotary converters only are operated. 
In each of the latter, as well as in several of the former, there 
ме оде or more storage batteries, of which mention will be made 

ater. 

OF the existing generating stations, only the Daane, Twelfth, 
and Twenty-sixth streets stations are operated as combined 
steam and rotary sub-stations, their existing steam plants being 
utilised as generating stations supplementary to the Waterside 
station during the period of heavy loads in the winter months. 
All the other stations will finally be exclusively rotary converter 
sub-stations. 

The Sub-Distributing Stations.—The typical equipment of a 
rotary converter sub-station is : (1) high-tension switchboard for 
high-tension feeders and rotary converter machine panels ; (2) 
air-blast static transformer; (5) low-tension alternating-current 
switchboard for the operating of rotary converters ; (4) rotary 
converter I.R.T. tors; (5) rotary converters; (6) low- 
tension direct-current switchboard and 'buses with instruments 
and synchronisers ; (7) storage battery and booster set; (8) 
oom pensating for balancing loads on three-wire system; (9) low- 
tension feeder panels. The course of the current through one 
of the sub-stations is as follows: Coming into the station on 
the high-tension three-conductor cable feeder as three-phase, 
6,600-volt, 25-cycle alternating current, it passes through the 
high-tension feeder panels. From the high-tension machine 
panels connections are made by duplex oables to the high- 
tension primaries of the static transformers ; the secondaries 
are connected through alternating-current switches to an I. R. T. 
regulator and then to the alternating-current collector rings of 
the rotary converter. The direct-current terminals of the 
rotary converter are wired to the positive and negative switches 
of the machine, which can be connected to three sets of 'bus 
bars supplying current to the low-tension direct-current feeders. 
The rotary converters are all built for a normal potential of 
2/0 volts, which can be raised or lowered 50 volts by the 
I.R.T. regulators, and the unbalancing of the station load 
between the two sides of the system is taken care of by the 
storage battery and & compensator. 

The reason for the employment of three sets of 'bus bars is 
because the company have only one standard size of low-tension 
feeder oa ble, which is of an area of 1,000,000cm., as the length 
of these cables between the sub-stations’ bus bars and the 
point at which they feed the network vary considerably. If 
they were all supplied at the same electrical pressure the short 
feeders would be overloaded, and the ones feeding to a distance 
would supply the network there at a low pressure. Conse- 
quently, in each sub-station there are three sets of 'bus bars, 
each set at а slightly higher potential than the one below, and 
the cables can be connected as required to either of the three 
sets of bus bars according to the load which it has to carry. 
The different voltages of these three sets of 'bus bars are also 
useful for the charging and discharging of the accuinulators, the 


arrangement at peak load usually being that the accumulators 
are discharging through the lowest pressure set of bars which 
feed the shortest feeders. The bulk of the generating machines 
are connected to the middle set of 'bus bars, а few machines 
being connected to the higher set of 'bus bars, to which are 
connected the extra long feeders. On а large system like 
this the arrangement of having only one size of low-pressure 
and one set of high-pressure feeder cables illustrates well the 
length to which American organisation will go in order to have 
standardisation and simplicity wherever possible. 

Static Transformers. —The static transformers are all of the 
air-blast type, and are in sets of three 200-kw. and three 400-kw. 
respectively for 500-kw.. and 1,000-kw. rotary converters. 
They are mounted on а platform censtituting the air-duot 
for ventilation under an air pressure of 40z. to $02. supplied 
by electric blowers inetalled at one or both ends of the 
platform. The primary and secondary transformers are wound 
for & ratio of transformation of 6,500 to 170 volts, but other 
ratios may be obtained by connecting to intermedlate traps to 
compensate for drop on feeders of different lengths and to 
facilitate adjustment of alternating-current voltage to direot- 
current voltage required. In the later transformers a thermo- 
meter is mounted in a casing between transformer coils to give 
temperature indications. 

I. R. T. Regulators.—The secondaries of the induction regu- 
lators are connected in series between the electrically-operated 
switches and the alternating-current collector rings of the rotary. 
The potential or primary windings of the regulators are connected 
across the secondaries. The primary windings are wound on 
the rotor of the regulator, which can be turned through a fixed 
angle in either direction by a small direct-current motor or 
induction motor controlled from the operating switchboard. 
The I.R.T. regulators of General Electric and Westinghouse 
make have 65 kw. capacity for 500-kw. rotaries and 130 kw. 
capacity for the 1,000-kw. rotaries. 

Rotaries. The rotaries are six- phase and of two sizes, 1,000 kw. 
and 500 kw. rated capacity. The 1,000-kw. rotaries are 
270-volt direct current, 1874 revolutions per minute; the 
500-kw. rotaries are either six-phase 270-volt direct-current, 
375 revolutions per minute, or six-phase 300-volt direct-current, 
375 revolutions per minute. The latter type are equipped with 
130-kw. I. R. T. regulators, by means of which the rotary can be 
operated between the range of 240 to 560 volta direct current, 
the higher voltage being required in the up-town sub-stations 
owing to the length of low-tension feeders. The overload 
capacity of the rotaries is liberal; they are designed to carry 
25 per cent. overload for three hours after carrying continuously 
full rated load, or 50 per cent. overload for one hour. The 
efficiency of the rotary converters is high. In the case of 
1.000-kw. converters an efficienoy of 96 per cent. and in the 
500-kw. 95$ per cent. has been obtained. The rotary converters 
were supplied by the General Electric Company and the 
Westinghouse Company. 

Storage Batteries, Boosters, and Compensators. — Storage 
batteries are installed at nearly all the stations from which 
current is distributed, and they perform at least three important 
functions : (1) they ensure continuity of the service; (2) they 
smooth out the irregularities of the local demand; (3) they 
assist in the regulation of the system. The standard battery 
used contains 150 cells, 75 between the neutral and each outside 
wire, Each cell has a capacity of 2,000 ampere-hours at a one- 
hour rate, 3,000 ampere-hours at a three-hour rate, 4,000 
ampere-hours at a 10-hour rate. 

Low-Tension Feeders and Mains.—The feeders and mains are 
all underground, and are connected in a continuous network on 
the Edison three-wire system, 2 х 120 volts at the customers 
service. For feeders the company has adopted a lead-covered, 
paper-insulated, two-cenduotor, concentric cable, with a copper 
section of 1,000,000cm. for each conductor, and provided with 
six pressure wices. The common neutral system is used asa 
general neutral serving for all feeders, and connecting with a 
neutral main at every block. 

Currents Generated.—For all the company’s generating 
stations the maximum load on Manhattan Island during 1903 
was 359,460 amperes, which at the average station preasure of 
140 volts equalled 50,600 kw. It is expected that the Man- 
hattan Island maximum of 1904 will spproximate 425,000 
amperes at 140 volts. The output of the generating stations 
on Manhattan Island during 1905 aggregated 131,000,000 kilo- 
watt-hours. The ratio of maximum load to connected installa- 
tion was 56:6 per cent., a percentage which has been decreasing 
from year to year with inoreased concentration in the genera- 
tion of current and greater diversity in the purposes for which 
it has been employed. The average load on the Waterside 
station for the maximum day of 1903 (Dec. 24) was 21,535 kw., 
a load factor of 56 per cent. of the 24-hour capacity ; the 
average for the month of December was 18,059 kw., 47 per 
cent. of the capacity. 

Installations Supplied.—Carrent is supplied through more 
than 42,000 meters to installations aggregating 1,507,542 incan- 
descent lamps, 19,586 arc lamps, 85,072 h. p. in motors, and 
2,000 kw. in customers' storage batteries, heating, and cooking 
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appliances and experimental apparatus. Of the arc lamps, 
5,126 are supplied for the municipality. The aggregate of these 
installations is the equivalent of 2,955,214 lamps of 16 candles, 
each averaging 50 watts. 

Prices. — Current is sold to the public under several schedules, 
the one selected in each instance being that which offers to the 
customer the best arrangement that can be made. The price 
varies only between given classes. Опе cannot obtain a price 
better than another’s in the class, and to get in any class it is 
only necessary to comply with the conditions that control it, 
which are alike to all. То the smaller customers current is sold 
under a retail contract, in which the maximum price is 15 cents 
а kilowstt-hour, falling ав the average use of the installation 
increases ; thus it is 10 cente for the third and fourth hours of 
average use, 74 cents for the fifth and sixth hours, and five 
cents a kilowatt-hour for all use in excess of six hours daily. 
The larger installations are supplied under wholesale contracts, 
which, through the medium of guarantees, ensuring a relatively 
large consumption of current, offer marked reductions froth 
the prices of the retail schedule. Thus, on what is known as 
the wholesale A form, a customer guarantees a monthly use 
of current amounting to 2,000 kilowatt-hours, and a daily 
average use of the installation of two hours, for 10 months of 
the year, and the maximum price is reduced to 10 cents a 
kilowatt-hour. For all current in excess of four hours’ daily 
average use of the installation, the price is reduced to five 
cents a kilowatt-hour. There is also a second wholesale form 
of contract, which deals with customers taking a still larger 
quantity of power ; and there is a third form of wholesale con- 
tract, which was developed in order to get on to the supply 
' mains, many of the huge blocks and buildings which have 
hitherto been supplied with current by their own private light- 
ing plant. This schedule is for customers taking supplies of 
from 10,000 units per month for 12 months in the year, when 
the maximum charge is five cents per unit, which is reduced to 
three cents per unit for current in excess of 50,000 units per 
month per year. For these wholesale contracts the consumer 
has to supply space free for the installation of а high-tension 
sub-station by the company. 

Incandescent Lamps.—Experience has shown that where 
customers who are not informed technically purchase incan- 
descent lamps upon the open market their standards of lighting 
diminish materially, causing not only dissatisfaction to the 
immediate user, but a very poor opinion generally on the part 
of prospective users. For this reason the company requires 
that all retail customers shall permit it to supply incandescent 
lamps, including them within the price for current. The whole- 
sale customers in the private plant class, however, have the 
option of purchasing incandescent lamps either from the com- 
pany or elsewhere, and when this option is exercised a special 
reduction of one cent per kilowatt-hour is made. 


METROPOLITAN STREET RAILWAY OF NEw YORK. 


As is well known, the electric tramways in the Manhattan 
Island, New York, are operated on the conduit system, although 
there are still to be seen in New York a number of short lines 
operated by horses, the expense of constructing the condult not 
being warranted by the traffic on these lines. The company 
work electrically the equivalent of 200 miles of single track, 
and to produce the necessary power for operating the 
2,000 cars on the daily schedule (over 5,000 cars are owned 
by the company) there are two power stations, one known as 
the Ninety-sixth-street and the other as Two hundred and 
eighteenth-street stations. The Ninety-sixth-street station 
contains 11 6,600 - volt 3,500-kw. three-phase 25-cycle 
generators. These generators are driven by vertical oross- 
compound condensiug engines. Steam is furnished to the 
engines by 80 boilers, nominally rated at 250 h.p. each. 
The output has been in times of heaviest load (which occurs 
about Christmas) as high as 575,000 kilowatt-hours 
day. The output during the maximum hours of the day has 
frequently gone as high as 36,000 kw., or about the nominal 
load for the 11 generating units. The coal consumption at this 
power station is stated to be about 2 &Ib. of coal per kilowatt- 
hour, and the total output of the station for the year ending 
Dec. 51 last was 149 million units. The Kingsbridge or Two 
hundred and eighteenth-street power station supplies current 
to the two northern sub-stations on Manhattan Island, to the 
borough of the Bronx, and to the sub-station at Mount Vernon 
and Yonkers. The arrangement at this station follows the 
same general plan as the Ninety-sixth-street power station, the 
generating unit being eight in number and of the same size as 
those just described. This station is not at present and never has 
been fully loaded. The three-phase current is distributed to 
rotary converter sub-stations located throughout the city, the 
general arrangements with regard to switchboard distribution 
and sub-station equipment being practically of the standard 
type as already described in the Edison station. 


ELECTRICAL EQUIPMENT OF THE INTER-BoRoUcH RAPID 
TRANSIT COMPANY. 


Manhattan Island fuilway Division.—The Inter- Borough 


Rapid Transit Company have leased all the elevated railways 
now in operation in Manhattan Island and in the borough of the 
Bronx. The rolling-stook required is over 1,500 cars, and 
during the hours of heavy traffic 1,332 of these cars are in 
service on the road. About 85,000 passengers are carried each 
day, the heaviest passenger losd on record being 1,065,000 
passengers carried on April 4 this year. The trains were formerly 
operated by steam locomotives, but are now worked by electric cars 
on the General Electric Sprague system of multiple- unit control. 
The power station for operating this system is equipped with 
eight Allis-Chalmers engines, each of 8,000 h.p., and which 
are each directly connected to a 5,000-kw., three-phase, 11,000- 
volt, 25-cycle generator, but the alternators, and also the engines, 
are designed to carry an overload of 50 per cent. for two hours, 
and in service they are frequently loaded up to this amount 
for short spaces of time. The eight alternators have delivered 
to the line from 40,000 kw. to 47,000 kw., and, at the same 
time, an additional 500 kw. to 6,000 kw. was being supplied 
by the Kingsbridge station of the Street Railway Company. 
In order to meet the increased demand for power, а 5,500-kw. 
alternator, driven by a Parsons steam-turbine, is soon to be 
installed. The 11,000-volt alternating current is transmitted to 
seven rotary converter sub-stations, the general arrangements 
being similar to those already described, with the exception 
that the high-tension gear is designed to deal with 11,000 volts 
current. The General Electric form H oil switch is used 
throughout, and it is stated that, under most severe conditions 
in service, it has opened the 11,000-volt circuits without trouble 
of any kind. 

Subway Division.—As well as operating the elevated railways 
of Manhattan, the Inter-Borough Company has just constructed 
at huge expense a subway totalling a length of about 20 miles, 
or equivalent to 63 miles of single track, of which a small 
portion at either end is elevated. On part of the route there 
are four tracks, so as to enable the operation of express and 
local services. This subway is in no way a deep-level tube, as in 
London, but is immediately under the surface of the road. 
The service is just now opened, and when thoroughly organised 
it is estimated that the combined express and local services 
will require 700 cars, and the power required when the 
maximum number of trains are on the line is estimated to be 
52,300 kw. The power station is located on the North River, 
between Fifty-eighth and Fifty-ninth streets. It is designed 
to contain 11 5,000-kw. engine-driven alternators, which will 
furnish power for the subway cars, and four 2,500-kw. turbine- 
driven alternators for the supply of light in the subway. The 
station differs from all other large power stations in New York 
in the arrangement of the boilers, which are all on one floor, 
placed in two rows, with centre fire aisle. Six brick stacks will 
eventually be erected, although at the present time only four 
are built. The stacks are 15ft. inside diameter aud 225ft. above 
the grates. The nine Allis-Chalmers engines ordered are of the 
same type as those in the Manhattan elevated train section, 


consisting of two horizontal high-pressure cylinders, each 42in. 


in diameter, and two vertical low-pressure cylinders, each of 
86in. diameter. Each engine is rated at 7,500 i. h. p., and when 
operating at best efficiency the guaranteed steam consumption 
is 12 25lb. of dry steam per indicated horse-power. The 
11,000-volt three-phase alternator is mounted on the main 
shaft, between the main bearings of which there are only two, 
as the high and low pressure connecting rod on each side are con- 
nected to the same crankpin. Fuel economisers will be installed, 
and most of the boilers are hand fired. The alternators 
are of the Westinghouse make, and rated at 5,000 kw. 
The armature windings differ in design from those of the 
Manhattan engines, the conductors being formed in U-shape 
coils, which are slipped through the partially closed slots from 
both sides of the armature; the ends of the U-shaped con- 
dactors are bent and soldered together, forming closed coils, 
the ends of which are connected to other similar coils. There 
are eight sub-stations located—four on the main line and two 
on each branch—at an average distance apart of 12,000ft. 
Foundations are provided for eight 1,500-kw. rotary converters 
В 5 station, and the transformers are air oooled by foroed 
raught. 


(To be continued.) 


Brisbane. Tenders are invited by the Deputy Postmaster-General 
for the supply and delivery at the Telegragh Office Yard, Thursday 
Island. of 100 tubular wrought.iron telegraph poles to Specification 
No. 11 and Schedule No. 51, and also for the supply and delivery at 
the cable tanks, Thursday Island, of three nauts of submarine cable 
to Commonwealth Specification No. 8 (Queensland, No. 22) and 
Schedule No. 50. Tenders by Dec. 12. They must state the time 
required for delivery ; this time will be counted from the date of the 
notification of the acceptance of the tender. Specifications and forms 
of tender can be obtained at the General Post Offices, Sydney, Mel- 
bourne, Brisbane, and Adelaide. Neither the lowest nor any tender 
will necessarily be accepted. Tenderers are required to note that 
Customs’ duties must be included in all charges, as per clause 2 of the 
general conditions, All tenders sent by post must be registered. 
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NOTES. 

The Institution.—At last week’s meeting the Presi- 
dent stated that he thought the proceedings of the Institu- 
tion should terminate, as nearly as possible, by 9.30, in 
justice to the staff of the Institution of Civil Engineers. 


The McMillan Fund.—Woe are pleased to learn that, 
owing in a large measure to Mr. W. H. Patchell’s vigorous 
appeal at the Institution dinner, this fund has now realised 
the £2,000 which the committee always hoped to attain. 
This generous response of the members on behalf of the 
late secretary's family is a matter for congratulation. 


Right of Way.—The Supreme Court of the United 
States has decided in favour of the Pennsylvania Railroad, 
а case involving the right of that company to remove poles 
belonging to the Western Union Telegraph Company from 
its right of way. The court held that the Congressional 
Act of 1886 does not grant an eminent domain" to 
telegraph companies over the private property of railroad 
companies. 

Scientific Education.—The new science buildings 
connected with King’s School, Grantham, which have been 
erected at a cost of £16,000, were opened last week by Sir 
Oliver Lodge, principal of the Birmingham University. Sir 
Oliver, in his address, said he would like to see the control 
of education more localised, as he considered that the Board 
of Education was overburdened. Scientific education had 
great possibilities, but to some extent was on its trial, and 
it rested with the boys of to-day to establish it. 
Wireless Telegraphy.—In order to obtain better 
results, and to foster the wireless telegraphic industry in 
that country, the firm of Siemens and Halske in Russia is 
developing the Popoff system in conjunction with the 
Gesellsehaft Drahtlose Telegraphie. It is anticipated that 
the experience gained with the various systems in Germany 
will enable the undertakers to bring the Russian system up 
to the modern standard. It is reported that the. wireless 
telegraphy station at Bari (Italy) has received 400 words 
from Poldhu (Cornwall) in half an hour. The experiments 
_ are being continued with very satisfactory results. 

What is a Workman 7— This oft-asked question was 
submitted to the Bournemouth magistrates on Wednesday, 
when a journeyman butcher was charged with using а 
workman's ticket in contravention of the local tramway 
by-laws. The bench held that the defendant was not a 
“workman, and imposed a small penalty. The usual 
definition of a “workman” is one engaged in manual 
labour, but this interpretation is not rigidly adhered to at 
all places. In some cases a part of a man's duties are 
of а manual character, which rather complicates matters. 
Would not the simplest solution of the controversy about 
illremunerated clerks being charged full fare, while well- 
paid foremen have the benefit of the reduced rate, be to 
make cheap travelling the reward of early rising irrespective 
of occupation? This is the practice on the Central London 
Railway, where prince or peasant can have the advantage 
of the cheap rate by using the early morning trains. 
 . Personal.—Our sincerest sympathy is with Mr. C. J. 
Sutherland, who, on the ground of ill-health, has just 
resigned his position of electrical engineer to the Worcester 
City Council. At the meeting of the Council last week 
the members were unanimous in their expressions of regret, 
and some enthusiastic tributes were paid to the admirable 
manner in which Mr. Sutherland had performed his duties. 
The chairman of the Electricity Committee said that he 
had always acted fearlessly and faithfully, and the advice 
he had given to the Council was of the soundest. Alder- 
man Millington said that Mr. Sutherland was one of the 


desirable. 


best officials he had ever come into contact with. We echo 
the chairman's regret that the resignation should 'be due to 
such а cause, but trust that the complete abstinence from 
work which has been ordered by his medical adviser, and 
perhaps a change of climate, will result in Mr. Sutherland 
enjoying many years of well-earned relaxation. It is 
gratifying to hear that the last few days have witnessed 
an improvement in his health. 

Another Tramway Association.—Thore are already . 
in existence three associations in connection with tramways 
and light railways, and the general consensus of opinion 
seemed to be that the namber should be reduced rather 
than enlarged. A fourth has, however, recently made its 
appearance, but its raison d'être is explained by the fact that 
its operations will relate solely to the affairs of the Metre- 
polis and its environs. The Metropolitan Association of 
Electric Tramway Managers, as the new institution is 
designated, was decided upon at a meeting of tramway 
managers held at the Municipal and County Club. The 
membership area will cover the county of London, Croydon, 
Bexley, Erith, Weat Ham, East Ham, Ilford, Barking, 
Leyton, Walthamstow, South Middlesex, and other districts 
in close proximity to London where electric tramways are 
being developed, either by municipalities or companies, 
Mr. A. L. C. Fell, chief officer of the London County 
Council tramways, was elected chairman, and Mr. Н. Е, 
Blain, tramways manager, West Ham Corporation, hon. 
secretary. 

The Pacific Cable Conference.—It is announced 
that the Pacific Cable Conference, which was to have met 
at the Colonial Office last month, has been postponed owing 
to the fact that the Canadian Postmaster-General is unable 
to be in England at present on account of the elections and 
other matters, So far the Canadian Government has not 
indicated a date on which the Dominion delegate will be 
able to come to London, but the Pacific Cable Board, as 
well ав the delegates to the conference, are anxious for the 
conference to meet as soon as possible, and it is hoped that 
it will assemble at an early date. The delegates to the 
conference appointed by the contributing governments are : 
the Secretary of State for the Colonies, president; Sir 
William Mulock, Canada; Sir Sandford Fleming, New 
Zealand ; and Lord Jersey, the Australian Commonwealth, 
Sir Sandford Fleming, who is in Canada, has been collecting 
information for presentation at the conference. Lord 
Massy has joined the Pacific Board as one of the repre- 
sentatives foh Australia, in succession to Sir Horace 
Tozer, who has resigned his post owing to his return to 
Queensland. 

Speed Limits.—From time to time the anomaly in 
regard tothe speed limits fortramsand motorcars respectively 
has been the subject of comment, and now the Tramways 
and Light Railways Association have made cogent repre- 
sentations to the Board of Trade. It is scarcely apparent 
why trams running on a well-defined track, and for the 
public convenience, should be restricted to an average of 
something like eight miles an hour, while owners of motor- 
cars may in general career along at between double and 
treble that pace. This disparity, however, is due rather 
to the ultra-cautious policy which places such limits 
upon the speed of trams than to excessive latitude in the 
case of the motorist, because, as the association point out, a 
higher speed is now practicable for road traffic, with due 
regard to the public safety, than was formerly considered 
The association submit that the Board should, 
therefore, adopt a standard uniform with that of the motor- 
ear, and sanction a general limit of 20 miles an hour, 
reservations being made for special cases. This is certainly 
з pretty big jump, and may savour somewhat of the hustling 
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tactics of New York. If, however, this be considered too 
radical a change, tentative increases of, say, 20 per cent. in 
urban and something up to 50 per cent. in rural districts 
might be tried. 

Birmingham Electric Club.—A large number of 
members assembled at the firs& meeting of this new 
institution on Saturday night at the Colonnade Hotel, 
Mr. J. J. Inniss presiding. In his inaugural address Mr. 
Inniss pointed to the great possibilities of the club, and 
said it was essential that the standard of the aspirations of 
the members should be raised as high as possible, having 
regard to the advance, educationally, which has taken place 
during recent years in Birmingham. As the club member- 
ship included all departments of the electrical profession, 
he hoped that the papers to be read at the meetings would 
be as practicable as possible. Like other professions, that 
of the electrical engineer was somewhat crowded in some of 
its departments, but there were satisfactory openings for 
good men, such as designers of machines, as at present 
some of the large firms had to go abroad for their chief 
designers. There were also great possibilities in other 
directions, and in support of this he reviewed the advance 
that has taken place during the past decade in the various 
branches of the electrical industry. We are happy to see 
that this new organisation has been launched under such 
favourable auspices, but we sincerely trust that it will 
refrain from duplicating the work of the Birmingham 
Section of the Institution of Electrical Engineers, and 
devote iteelf rather to the social side, in which sphere it 
should have a distinct future. 

The Dolter Surface-Contact System.—We note 
that a trial has been given to the Dolter surface-contact 
aystem in Dresden, over a section of track between 500 and 
400 yards long. Anold accumulator car was converted for 
the purposes of the experiment, and it is an interesting 
fact that this car has a wheel base of only 1:75m., despite 
which no difficulty was found in mounting the electro- 
magnets used to actuate the contact studs. There is a 
short break in the continuity of the current supply as the 
car is approaching or leaving the section, during which a 
12-volt osmium lamp serves for illumination at night, being 
run off the accumulators installed as a reserve for energising 
the electromagnets. Since the trials, extending over some 
four months, have been satisfactory, the authorities are 
retaining the system, and have granted a concession for the 
regular service of the converted car between Blasewitz and 
Tolkewitz It has also been decided to adopt the Dolter 
system on some of the routes at present served by accumu- 
lator cars. Thus Dresden, which long boasted of three 
distinct systems of electric traction, has now added a 
fourth, the overhead trolley, conduit, accumulator, and 
surface-contact systems being all represented on a practical 
scale within its borders. 

Tramway Electrical Equipment. — The Official 
Circular of the Tramways and Light Railways Association 
contains the model description issued by the Board of 
Trade for the electrical equipment of tramways or light 
railways on the overhead trolley system: Power will be 
supplied at from 500 to 550 volte through underground 
feeders to hard-drawn trolley wires —— S.W.G. The feeders 
will be lead covered, laid in troughing, filled in solid with 
composition, and covered with hard-burned tiles or other 
suitable protection, or will be drawn into earthenware 
ducte. Swivel trolley heads will be used, and the trolley 
wire will be in general at a height of about 21ft., and at a 
distance horizontally of from 4ft. to 5ft. from the centre 
of the track. The trolley wires will be flexibly suspended 
from brackets fixed to tubular poles, or in some cases from 
span wires fastened to poles or to the walls of houses by 


suitable means, and in such a way as to provide for double 
insulation throughout between the trolley wires and earth. 
The bracket arms will have an average length of — ft., and 
will in no case exceed — ft. in length. Section switches 
will be provided at every half-mile, either in pillar boxes, or 
in boxes attached to the poles or to houses. Foeder switches 
will be provided in pillar boxes, and all pillar boxes will be 
arranged to prevent explosion of gas accumulating in them, 
or in ducta connected with them.” The Board of Trade have 
also issued а plan on а scale of 6in. to one mile giving а 
typical diagram of the feeders, feeding pointe, return 
feeders, earth-plates, and pilot wire points. 


TheElectrical Engineers(R.E.).—The annual dinner 
of the non-commissioned officers’ mess was held at Anderton's 
Hotel on Saturday, C.S.M. Marshall in the chair. An 
excellent attendance, including several officers, assembled, 
very few vacant chairs being noticeable. There were some 
half a dozen toasts, and a number of capital speeches were 
made. C.S.M. Marshall, in giving The Officers,” alluded 
to their admirable technical qualifications, which included 
the ability to ran a dynamo and still keep the belting on! 
Captains Rosentha! and O’Shaughneasy replied, the latter 
paying a warm tribute to the N.C.O.'s as “the backbone” 
of the force. Q.M.S. Applebee gave The Permanent 
Staff,” which was responded to by the adjutant (Captain 
Dumble), C.S.M. Wiltshire (who is leaving the corps amid 
mutual regrets after completing his term of service), 
Sergeant Riley, and Sergeant Bufton (who expressly dis- 
claimed the gift of oratory). The toast of The Visitors 
was responded to by Q. M. S. Logley (R. G. A.), Sergeant Sheer 
(of the 1st Middlesex R. E.), and Mr. Tucker. Lieutenant Shep- 
herd proposed The N. C. O. s Mess,” and expressed the belief 
that the new system of company formation would prove a 
great advantage, Sergeant Matthews and others responding. 
Finally, Sergeant Bird gave The Press, and doubtless 
said some very agreeable things, but the mirth pre- 
vented all his remarks from being audible at the Press 
table. C.S.M. Marshall was a most genial chairman and 
ready spokesman, and mention should not be omitted of 
the several entertainers, some of whom were exceedingly 
humorous. 

The New York Subway.-—Despite the objections 
raised by some physicians to the hygienic conditions of the 
New York Underground, the service appears to have given 
pretty general satisfaction, and some influential members 
of the medical profession have voluntarily undertaken the 
task of rebutting the views of their professional brethren. 
The feature that appeals most strongly to the down-town 
business man and the theatre-goer is the system of express 
trains, in which the operating company has fully redeemed 
its promise of a 15 minutes’ service to Harlem. These 
trains have hitherto been run under a four-minute headway, 
but now that the east side branch of the road has been 
opened, the expresses will be run under а two-minute 
headway as far as the junction at Ninety-sixth-street, and 
а four-minute headway upon the two branches of the road 
from that point to their respective termini. There are two 
features in particular that mark the road as constructed on 
the most up-to-date practice in electrical traction. One is 
the remarkably rapid acceleration, which amounts to 1:25 
miles per second, and the other is the splendid condition of 
the track. The combination of 100lb. rails with a tie-plate 
on every tie, and broken stone ballast laid on & concrete 
foundation, provides a remarkably smooth track, in which 
both surface and alignment are all that could be asked. 
Another feature that contributes to comfortable riding is 
that the curves are “spiraled "—that is to say, the track 
runs from the tangent to the maximum curvature in a 
parabola, the change of direction being so gradual that the 
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jolt which usually acoompanies the entrance of a train upon 
а curve is entirely removed. The express train service is 
regarded as the great feature of the new undertaking, and 
it is understood that the company intend to extend 
this class of traffic. 


New Cut-Out Design.—An addition has been made 


by Mr. F. B. Cook, of Chicago, to the forms of cut-outs 
designed to effect the self-repairing of the heat coils, of 
which a description appears in the Electrical World of New 
York. The arrangement of parte is shown in the accom- 
penying diagram. The thermal device is cylindrical, the 


surface being serrated. The cylindrical piece can revolve 
between cheeks which bear upon its ends, except when it is 
held fast by cement or solder inserted in these joints. One 
side of the circuit to be protected is carried to the holder, 
while the other is connected to a spring piece, which may 
be hooked over one of the teeth of the cylinders, as shown. 
Upon the passage of an excessive current the thermal 
device softens the current, and the pull of the spring piece 
rotates the cylinder and becomes released and flies back 


out of contact, opening the circuit. As the cylinder cools. 


the cement hardens, leaving everything in readiness for 
resetting. 

Railway Electrification.—Theo electrification of the 
Springe-Randfontein section of the Central South African 
Railways has been contemplated for some time, and we 
learn that the authorities have now, in consultation with 
Messrs. Mordey and Dawbarn, evolved a definite scheme 
for the accomplishment of this work. The Government, 
through its London agents, has entered into a provisional 
agreement for the conversion of the line with an English- 
American firm, and the details of the scheme have been 
communicated to the members of the Inter-Colonial Council. 
Messrs. Mordey and Dawbarn estimate that by electrifica- 
tion of the Springs-Randfontein line a saving of fully 
£40,000 per annum will be effected. This amount has been 
arrived at without allowing for increased revenue due to an 
improved service. Allowing for this improvement, the 
direct saving, it is estimated, will amount to £60,000 per 
annum. This increased saving is arrived at on the basis of 
а 20 per cent. increase in the train mileage, and а 29 per 
cent. reduction in the time occupied by each journey. The 
price mentioned is £445,000, the eatimate of Messrs. Mordey 
and Dawbarn amounting to £430,000. It is stated that 
hitherto the administrators have only been deterred by the 
difficulty of raising the capital, but it is understood that 
the contracting firm are prepared to accept payment out of 
the profits of the line at the rate of £25,000 per half-year, 
commencing two years from the placing of the order, with 
interest at the rate of 4 per cent. on deferred payments. 
Lord Milner views the scheme with favour. If the results 
turn out as favourably as is expected, the electrification of 


other sections is pretty sure to follow; the railway autho- 
rities have themselves indicated as much. Although the 
firm with whom the provisional arrangement has been 
made is an English-American one, we are glad to see that 
British plant only is to be utilised, so that the scheme 
should result in many big orders for British houses. | 
The Nobel Awards.—It is gratifying to seo that 
England has gained а double success in the department of 
acientific research, two of our most prominent physicists in 
Lord Rayleigh and Sir William Ramsay having gained the 
Nobel prizes for physica and chemistry respectively. To 
describe the careers of these distinguished scientists would 
be a superfluous undertaking, as our readers are doubtless 
familiar with them, but a few remarks in regard to same 
may be of interest. Lord Rayleigh was senior wrangler in 
1865, since when, by experimental and mathematical 
research, he has been a constant contributor to scientific 
progress. He is one of the greatest living authorities on 
acoustics, his Theory of Sound” being a standard work. 
His best known and perhaps most valuable discovery was 
the finding of argon in the atmosphere just a decade ago. 
By a most refined chemical investigation, in the later stages 
of which he was associated with the other Nobel prize- 
winner, Sir W. Ramsay, he demonstrated the existence of 
an inert gas, which was added to the list of elements under 
the name of argon. It is announced that his lordship will 
present the value of the Nobel prize (about £7,825) to his 
Alma Mater. Sir William Ramsay has been the recipient 
of almost every medal and honour conferred by scientific 
bodies. . Educated at Glasgow and Tiibingen, Sir William 
became successively principal of University College, Bristol, 
and professcr of chemistry at University College, London. 
He followed up the discovery of argon first by the detection 
of helium in the mineral clevite, and then his skilful 
investigations, assisted by Dr. Travers, resulted in the 
detection of three new gases in our atmosphere—krypton, 
neon, and xénon—the experimental work leading to these 
results ranking with the most refined ever carried out. Of 
xenon, for example, there is &bout one part in 70,000,000 
of air. Recently Sir William and Mr. Soddy have demon- 
strated that the ultimate residue of the disintegration of 
radium is helium. ' 
Damages for Tramway Accident.—The payment 
of £1,000 as damages for an accident would be a pretty 
hard hit to а young and struggling undertaking, so it is 
rather fortunate that the Corporation which has been 
muleted in this sum is one of the most prosperous in the 
kingdom. At the same time, the authorities at Liverpool 
are to be commiserated with upon the display of muscular 
energy by one of their servants which resulted in this 
liability being incurred. The plaintiff was an elderly 
medical man who was travelling on the Corporation tram- 
ways, and he entered the interior of the car with a lighted 
cigar. He did not attempt to smoke it, but declined to 
extinguish it. Thereupon the conductor ejected him from 
the car, with the result that he suatained a broken leg. The 
judge stated that hedid not feel any sympathy for the plaintiff, 
who had acted very stupidly, but at the same time his lordship 
awarded him a very substantial solatium, on the ground that 
the conductor was not justified in employing unnecessary 
violence.” Precisely where the line is to be drawn it would 
be interesting to know. From the report the conductor 
does not seem to have acted with any deliberate barbarity. 
It chanced, however, that he was a very powerful man, 
while the passenger was an elderly and somewhat feeble 
one. If a conductor is not to be allowed to use force to 
remove a passenger who persists in infringing а by-law of 
this kind, it facilitates such breaches, especially in rural 
districts, where the local constable is not always available. 
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If, on the other hand, the conductor uses unnecessary 
violence,” it is a hardship that the owners should have to 
bear the consequences. But this, we fear, is an inevitable 
сазе of the principal being responsible for the acts of his 
agents. In certain cases the captain of a ship incurs 
individual liability, but even there the payment usually 
devolves upon the owners in practice, as default would 
probably gain the service a bad reputation. The position 
of tramway owners in these matters is scarcely an enviable 
one, but, happily, such incidents are relatively infrequent. 


The Paris Automobile Exhibition Оп Friday 
last the great motor exhibition at the Grand Palais in the 
Champs Elysées was opened by President Loubet. The 
exhibition is of a representative character, but there are no 
striking innovations. The exhibition practically marks the 
disappearance of the tubular frame, the unenclosed type of 
radiator, and the atmospheric inlet valve, Even Renault 
and the De Dion firm have come substantially into line in 
this respect. Panhard still retains the wood and flitch 
plate frame, and C.G.V. the square section wood-filled 
tube, but with these exceptions, every French maker has 
adopted the chassis embouti," first introduced by the 
makers of the Mercédés. The conservative Panhard, 
however, still adheres to the atmospheric inlet valve on 
the 7-h.p. and 10-h.p. care, and De Dion retains it on all 
models, but everywhere else the mechanically operated 
valve reigns supreme. Radiators are invariably enclosed, 
and generally cooled by one, or sometimes two fans. "There 
is a distinct tendency to place the fan in the flywheel, 
and where the belt-driven fan is retained, provision is 
generally made by means of a spring for keeping the belt 
at a constant tension. Clutches are of many varieties, as 
heretofore, but the well-tried leather-covered cone type 
seems at least to be holding its own in popularity. The 
high-tension and low-tension systems of magnets are both 
increasing in favour, to the almost entire extinction of the 
old coil and accumulator method of ignition. In one or 
two cases the ignitionlever has entirely disappeared. 
There is a slight tendency to place less reliance on the 
engine governor, and in many cases the depression of the 
clutch pedal throttles the motor ; and in all the Mors cars 
the governor has been abolished altogether, thus following 
the established Wolseley practice. The methods of lubrica- 
tion and filling petro] tanks show considerable improvement. 
Prominent among the British exhibits is that of the Hozier 
Engineering Company, which includes a 10-12-h.p. two- 
cylinder car, fitted with an Astor engine built into a long 
frame. This car is an improved successor of that which 
the company successfully introduced last season. 

Submarine Navigation.—One of the attractions in 
last week’s programme at the Northampton Institute con- 
sisted of a demonstration of Middleton’s system of sub- 
marine navigation. The salient peculiarity of this system 
is that the vessels are propelled, impelled, directed, con- 
trolled, and governed by fins actuated by prime movers— 
i.e, engines or motors—in such fashion that they can move 
in any way in the fluid in which they are immersed. To 
simplify the motion of the fins, one or more ecrew propellers 
are, in addition, fitted to these vessels. This is, however, 
purely to simplify the mechanism impressing the proper 
. motion on the fins. The fins are a new instrument of 
_impulsion invented for the purpose of enabling a vessel to 
‚ be navigated in tridimensional space, for the ecrew is only 
fitted for motion in two dimensions, and a submarine vessel 
should be capable of moving even better in а vertical plane 
than a horizontal one. Another great feature claimed by 
the inventor is greater safety as compared with the “ A 1” 
_ type, the fins being arranged so as to promote buoyancy. 
A safety chamber or detachable department is provided 


in which the crew can leave the vessel as a last resort 
should it sink or founder. Dr. Walmsley is impressed 
by the importance of such vessels in the event of а naval 
war. With submersible cargo-carrying boats our food 
supplies could be transported with comparative safety 
The chief advantages claimed for the Middleton system ae 
thus summed up: (1) the vessels of this system are com 
pletely navigable under water, being impelled and con 
trolled by engine power, and can move in any direction in 
such medium ; (2) the vessels of this system are nearly 
crewless, three men being sufficient in a vessel of 180 tons 
to navigate the vessel, load and fire its guns, and discharge 
its torpedos; (3) the vessels of this system carry guns 
which can be loaded and fired either above or beneath tbe 
surface of the sea; (4) the vessels of this system have a 
safety chamber or detachable compartment into which the 
crew can enter up to a few moments before the vessel is 
entirely filled with water, and by which they can escape 
from a sunk ship ; (5) the vessels of this system can be 
made of any size. The experiments last Saturday did pot 
proceed very far and had to be abandoned, possibly owing 
to the limited time for preparation. It will be of interest 
to observe the capabilities of the system under suitable 
conditions. 


Electricity in Factories.—The Electrical Trades 
Section of the London Chamber of Commerce have 
forwarded objections to the Home Office with the object. 
of securing a locus standi at the enquiry which is to be 
held into the regulations which that department has formu- 
lated under the Factory and Workshop Act of 1901. It is 
pointed out that difficulties may arise from the existence 
of two sete of rules, and the section submit that the Home 
Office regulations should be on identical lines with the 
proposed amended Board of Trade regulations. They 
further submit that the testing departments of electrical 
manufactories should be exempted from the scope 
of the regulations. Specific suggestions are made as 
follows :—''Clause 1: That alternative systems should 
be allowed in view of the advantages in certain cases 
of employing cables run on insulators and the adop- 
tion of other approved methods, Clause 5: That main 
distributing boards which are in charge of a special 
attendant should be exempted from the regulations with 
regard to the enclosing of switches. The section submit 
that the requirement as to the earthing of lampholders 
would be troublesome, and suggest as an alternative that 
an approved type of lampholder should be permitted. 
Clause 6: That as electrical 'undertakers' are already 
under penalties prescribed in various sections of the Board 
of Trade regulations—to see that their work on consumers 
premises is efficiently carried out—the section submits 
that it is unfair to put the onus of giving annual certificates! 
as proposed, on such undertakers.” These regulations 
are designed “in respect of the use and distribution 
of electricity where the normal pressure is greater than 
250 volts and leas than 650 between any two conductors." 
One of the reasons for the Home Office regulations is that 
the jurisdiction of the Board of Trade only extends to 
installations fed from public supply systems. А reason- 
able degree of legislation would probably not meet with 
any great opposition from manufacturers and contractors, 
as it furnishes the public with some assurance of the safety 
of electrical installations, but differences in the Home Office 
and Board of Trade codes are calculated to cause consider- 
able inconvenience and expense. The differences may not 
be grave, though a few of the Home Office regulations 
appear to be somewhat obscure, but the aim of two public 
departments ought surely to be, as far as possible, uniformity 
of practice. 
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Pollak-Virag High-Speed Telegraphy.—At the 
Carlton Hotel on Friday last a demonstration was given of 
the high-speed telegraph system invented by two Hungarian 
electricians, Messrs. Antal Pollak and Jozeef Virag. This 
apparatus uses two line wires and an earth return, and 
does not involve the maintenance of synchronism between 
the receiver and transmitter. The message is transmitted 
by means of a perforated paper strip, which is punched 
with two sets of perforations by means of a machine with 
a keyboard like that of a typewriter. This strip is passed 
over а roller made up of six electrically-inaulated sections, 
and metal brushes pressing on the roller form electrical 
connection with one or other of these sections whenever 
a perforation comes opposite them. The currents thus 
allowed to pass vary in intensity, and those from one 
group of three sections go to one telephone at the receiving 
end while those from the other group of three go to a 
second telephone. To the diaphragms of these two tele- 
phones, which are placed close together, a mirror is con- 
nected, and is so suspended that it is free to move both 
horizontally and vertically, in unison with the movements 
of the diaphragms. The perforations which energise one 
telephone are arranged to represent the vertical motion 
necessary in writing a character or figure, while the 
other set of perforations similarly represents the 
horizontal component. Hence the two telephones 
together reproduce these components, and the result 
is that under their combined influence the mirror 
moves in such a way that its motion marks out the 
complete characters. These motions are imperceptible 
directly, but if a pencil of light be allowed to fall on the 
mirror, the movement of the reflected ray, of course, increases 
in amplitude as the surface upon which it is received is 
removed further and further from the mirror, so that the 
characters described by it may be obtained of indefinite 
size. At the point where the size is as required, the 
reflected ray is made to impinge on a photographically 
sensitive strip of paper, and во gives а permanent record 
of its movements. The inventors realised that if the 
apparatus was to be of practical utility means must be 
found for the rapid development and fixing of the photo- 
graphic image thus produced, and they were successful in 
devising an automatic machine which effects development 
in five or six seconds and fixing in six or seven seconds, 
the paper being then delivered almost completely dry, with 
only a slight dampness on the gelatine surface. It is stated 
that strips containing 10,000 or 12,000 words аге воссевв- 
fully handled in this way. The speed of the telegraph as 
a whole is limited by the speed at which the perforations 
can be made—about 300 letters a second. Several perforat- 
ing machines can, however, be used to feed the transmitter, 
and it is ssid that as many as 50,000 words an hour can 
be received, thoagh the number, of course, varies with the 
length and nature of the line in use. In some experimenta 
made by the Hungarian postal department between Budapeat 
and Pozsony, а distance of about 136 miles, with two copper 
telephone wires of 3mm. diameter, the transmission of 
45,000 words an hour was found possible ; while in another 
ease, between Berlin aud Königsberg, the maximum was 
about 40,000 words over a distance of 440 miles with wires 
44mm. in diameter. Experimental telegrams were success- 
fully transmitted at the Carlton Hotel over an artificial line 
equal to 250 miles. The British Post Office is reported to 
be carrying out some trials with this apparatus. 


Northampton  Institute.—The prize distribution 
and conversazione at this foundation took place on Friday 
and Saturday last, Mr. L. B. Sebastian, chairman of 
governors, presiding. There was a large and distinguished 
attendance, including Mr. Alexander Siemens, Mr. J. 


Gavey, Mr. W. Н. Patchell, and members of the 
governing body of the City of London College, 
Birkbeck College, the Central Governing Body, the 
London County Council, the City Companies, and 
Finsbury Borough Council, while the prizes and certificates 
were presented by Lord Reay. The principal, Dr. R. 
Mullineux Walmsley, had an eminently satisfactory report 
to present to his audience on the expansion of the 
institute's work, especially on the technical side. The 
students in the electrical engineering section (evening 
classes) number 500, the telegraphists and telephonists, 
under arrangement with the Post Office, are almost as 
numerous, and there are 300 students in the department 
of mechanical engineering. The day classes are also pro- 
gressing admirably. The increase would have been larger 
had it not been found necessary to stop the enrolments in 
certain classes in the electrical engineering department, 
and it may be remarked that this feature has been very 
much accentuated during the current session, when within 
the first week several important classes were completely 
filled, and later applicants had to be refused admission. 
This shows the great need for the further extension of the 
accommodation of the institute if its usefulness is not to be 
seriously curtailed. Not only is it impossible to accept all 
the students offering for the present classes, but also the 
further development and improvement of the teaching in 
these classes, as found advisable by experience, is arrested. 
The work of the institute, it is gratifying to see, has met 
with largely increased recognition from the Board of 
Education. In the technological examination the number 
of passes from this institute during the past season has 
been greater than that of any similar institute in the 
Metropolis, and these successes were accompanied by a fair 
number of medals and prizes open to competition all over 
the country. Amongst these may be mentioned the first 
prize in the honours grade in telephony, and the first prize 
in the ordinary grade in electric light and power, in tele- 
graphy. and telephony, and in watch and clock making. 
Dr. Walmeley was very hopeful of last year’s London 
Education Act, and attributed a large measure of the 
success gained during the past season to the generous 
support of the Technical Education Board of the London 
County Council. The newly-constituted department of 
technical optics has been overcrowded, and Dr. Walmsley 
thought there was reason for hope that Clerkenwell would 
recover its position as the centre of that industry, especially 
as the Company of Opticians and Spectacle Makers and the 
local traders were lending liberal aid. The social side of 
the institute has also been very successful. In conclusion, 
Dr. Walmsley thought it might be safely asserted that the 
institute is doing well the work for which it was estab- 
lished, and that it has shown that it is prepared to make 
good use of any additional ways and means and of any 
further opportunities which may be placed within ite reach. 
Lord Reay, before presenting the numerous prizes and 
certificates, congratulated Dr. Walmsley and Dr. Drysdale 
upon the progress that had been made. He emphasised 
the need of technical instruction being the paramount con- 
sideration in such institutions, and entirely approved of the 
lines on which the Northampton Institute had been 
developed. Several other speeches followed, Mr. Piggott, 
L.C.C., imparting the felicitous information that the Board 
of Education has reformed. It now took a real interest in 
its functions, and on a recent occasion, аз on the evening 
under notice, he saw a representative of the Board on 
the platform—an unprecedented incident. Mr. Alexander 
Siemens proposed a vote of thanks to Lord Reay, which 
was accorded unanimously. A conversazione took place 
the same evening, and was continued on the followin 

night, when a number of attractive features were provided. 

\ 


874 THE ELECTRICAL ENGINEER, DECEMBER 16, 1904. 


MESSRS. EVERETT, EDGCUMBE, AND CO.’S LONDON 
WORKS AND SOME OF THEIR SPECIALITIES. 


It is not so much our intention to describe here Messrs. 
Everett, Edgcumbe, and Co.’s works at Great Saffron-hill, 


long is due no doubt to the relatively small space which 
suffices for the manufacture of electrical instruments on a 
large scale. However, there is a limit to the capacity of 
any works, and this limit has been approached in the 
present case, thus making it necessary to seek a suitable 
site eleewhere. By moving into the country, Messrs. 


Fic. 1.—Corner of Cabinet-Making Department - Everett, Edgcumbe, and Co.'s Works. 


Holborn-circus, E. C., as to bring to the notice of our readers 
some of the electrical instruments which have contributed 
so largely towards making the firm's reputation. Indeed, 
a detailed description of the former would scarcely be 
justified, since the scene of Messrs. Everett, Edgcumbe, and 
Co.’s activity is to be transferred to Hendon, where they 


are about to establish new works on a scale more com- 
mensurate with their requirements. The plans for these 
works were in course of preparation at the time of our visit 
to Great Saftron-hill some few weeks ago. It is no new 
discovery that the heart of London affords too little expan- 
sion room for an increasing manufacturing business, and 
that the firm in question have been able to remain in it so 


110. c.—Machine 3hop — Everett, Edgcumbe, and Co.'s Works. 


Everett, Edgcumbe, and Co. will not only obtain more 
room wherein to expand, but also be able to reduce the 
cost of producing their goods, and so stren 
against the growing competition which is felt even in this 
special branch of the electrical industry. 

Having regard to the facte stated, it follows that the 
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accompanying interior views of the firm's present works 
are destined to become historical at no distant date. Upon 
entering the works, we pass through the showroom and 
main shop to the cabinet-making department (a corner of 
which is shown in Fig. 1), for it is here where the manu- 
facture of the firm's portable wood-cased instruments may 
be said to commence, and these instruments, as distin: 


en themselves 
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guished from those in metal cases for switchboard use, 
rtion of the total output. 
eir 
that an equal 
ed parte, which 


represent no inconsiderable 
Users of these instruments know the excellence of 
exterior finish, and we shall see present! 
amount of care is taken with the ee 
is really more essential. 
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department is the store for raw material. Here we see 
iron, copper, and brass in rod, tube, and sheet form ; metal 
cases, rough castings, and an endless variety of components 
in a crude state, besides finished parte of minor importance, 
such as screws of ordinary standard sizes. It is not pos- 
sible to take a photograph, the space being too crowded, во 


Fic, J. Workmen at Benches – Everett, Edgcumbe, and Co.’s Works. 


we turn our attention to the machine shop (Figs. 2, 3, 
and 4), where an array of small machine tools and work- 
benches meets our view. The machine tools are engaged 
in turning out standard parte; they are of the semi- 
automatic type. Here are machines making parts for 
insulation testing sets, synchronisers, etc, and there 
capstan lathes fashioning ebonite bushes for insulated 


Opporite the cabinet-making 


Fic. 5. —Another View of Machine Shop—Everett, Edgcumbe, and Co.'s Works 


ment in this shop. 
a pile of exte 


use in conjunction with power-factor indicators, all 
made on the spot. We linger awhile to watch the 
process of lacquering carried on in the department parti- 
tioned off for that purpose, casually examine an interesting 
machine designed by Mr. Everett for printing recorder 
charts, glance round the racks in the tool store, and then 
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return through the machine shop. and paesing department 
to a stairway leading to the first floor (Figs. 5 and 6), on 
which the parts from the machine tools and benches sre 
ultimately assembled, and the finished instruments cali- 
brated. Here we are shown the racks containing stocks of 
components all ready for assembling. The machine shop 


below is organised to replenish these stocks as the demand 
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terminals, and so on. Jig and circular saws for cutting 
fibre, wood, and other materials, disc emery wheels, 
stamping machines, drills, etc., also, we note, find employ- 

Our attention is called at one point to 
resistances for voltmeters, and at another 
to some neat little oil-coooled transformers destined for 
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may require. In this way a sudden run on any particular 
instrument can be met without a large stock of the finished 
article being kept. Close to these racks girls are busily 
occupied in winding coils of the several descriptions used, 
including small resistances. Great care is taken, we notice, 


in assembling the different parte of an instrument, as 


Having thus briefly dealt with Messrs. Everett, 
Edgeumbe, and Co.s works, we may now proceed to 
describe some of the more largely used instruments of 
their design and manufacture. The accompanying illus- 
tration (Fig. 7) shows their rotary synchroniser, which is 
meeting with considerable favour from  central-station 


FIG. 5.— Putting Instruments togecher—Everett, Edgcumbe. and Co.’s Works. 


also with the subsequent calibration. From the set of 
readings taken for each instrument a curve is plotted from 
which a scale is drawn direct by means of an ingenious 
machine designed especially for the purpose, In other 
words, а special acale is drawn for each instrument. The 
Standard instruments used for checking the readings are 


themselves systematically compared with other standards, 
so as to eliminate the possibility of error. Continuous- 
current, en and three phase generating plant for testing 
purposes, charging accumulators, etc., is installed on the 
same floor. Neither this nor the stocks of finished instru- 
ments are, however, shown in the accompanying illus- 
(rations, | 


engineers, This instrument serves to indicate (1) 
whether the incoming machine is running too fast or 
too slow; (2) by how much it is out of step; 
(3) the precise moment for switching in. It is 
based upon the fact that if the rotor and stator of a 
rotary-field asynchronous motor be supplied from two. 


Сал 


Fig. 6. A Corner of the Testing Department Everett, Edgcumhe and Co.’s Works. ; 


sources of alternating current of nearly the same frequency, 
and be so connected that both fields rotate in the same 
direction, the rotor will revolve at such a speed as will 
enable the fields to revolve “іп step.” In the actual instru- 
ment the rotor and stator are each provided with a two- 
phase winding. In the case of a two-phase system, suppose 


| the rotor to be connected to the terminals of the generator 
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to be paralleled, and the stator to the bus bars. Then, if 
the frequencies be the same, the fields will revolve at the 
same speed, and there will be no tendency for the rotor to 
move. If, however, the frequencies are different, then the 
rotor will revolve in one direction or the other according 
to which of the two sources has the higher frequency, the 
speed being such that one revolution of the rotor corre- 
sponds to two complete cycles. The rotor axle carries a 
pointer which revolves in front of a dial, and is so set 
that when the frequencies are equal it stands vertical. In 
practice, in order to simplify the connections and to make 
the instrument applicable to single-phase systems, the 


SYNCHR 


Fig. 7.—The Everett-Edgcumbe Rotary Synchroniser. 


necessary two-phase currente are produced by means of 
choking ooils in two of the circuits and non-inductive 
resistances (lamps) in the other two. 

The accompanying diagram (Fig. 8) shows the method 
of connecting the synchroniser in circuit. A single-phase 
circuit is shown for convenience. In the case of a two or 
three phase circuit the synchronising operation is carried 
out on one phase only, so that only two transformers in all are 
required instead of four or six, as is the case with most other 
synchronising devices, and as the current taken is small 
(from 4 to { of an ampere) the ordinary synchronising or 
voltmeter transformers can be employed for this purpose. 
An important feature of the apparatus is the ingenious 
method by which the direction of rotation of the pointer 
is made visible at a distance from the switchboard—for 
example, at the engine. This is done by means of a 
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movable vane, which obscures either a red or a green lamp, 
seen through an opening. in the dial (see Fig. 7), according 
to whether the hand is revolving to the right or to the left. 
Thus the engine-driver can see at а glance whether his 
machine is running too fast or too slow. Further, on the 
top of the instrument can be mounted an ordinary syn- 
chronising lamp, from which he can see by how much his 
machine is out of step. In several large stations an addi- 
tion has been made, consisting of an auxiliary contact 
attached to the red and green shutter, by means of which 
coloured lamps or other signals can be actuated at a distance 
from the synchroniser. The instrument is usually con- 
structed for 100 volte, and is provided with a dial some 
l2in. in diameter. The current is led into the rotor by 
means of special rod brushes, and the rotor itself runs in 
ball bearings, and the whole is so simple that there is no 
likelihood of anything getting out of order. | 


em 


The design of wattmeters has also been specialised by 
Mesars. Everett, Edgcumbe, and Co., who make these 
instruments in two forms, respectively for switchboard and 
portable use. Both are constructed on the dynamometer 
principle, in which a fixed current coil acts оп a small 
pivoted coil connected in series with a large non-inductive 
resistance, and carrying a current proportional to the 
voltage. The switchboard pattern is shown in Fig. 9 
herewith. The errors to be chiefly guarded against in 
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Еа. 9, — The Everett-Edgcumbe Switchboard Pattern Wattmeter, 


All these errors have been most carefully avoided in the 
instruments in question. The series resistance of the 
moving coil is not only wound non-inductively, but is 
also wound in sections, whereby the capacity, which 
is often a serious item, is rendered quite negligible. 
The series resistance forms а very large proportion 
of the total resistance of the moving circuit, во that 
the self-induction of the moving coil is quite swamped, 
as is also ite temperature coefficient. In order to 
reduce eddy currents to a minimum the current 
coils are most carefully laminated, and metal parts are 
dispensed with as much as possible, metal having a very 
high specific resistance being employed where such cannot 
be avoided. At the same time, the construction is 
thoroughly mechanical, and a rigid frame of German silver 
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Fic. 10. —The Everett-Edgcumbe Three-Phase Power Factor Indicator. 


is used to hold the parts securely in place. Special care is 
taken with the design of the current and voltage trans- 
formers, iron of the best possible quality being used. The 
magnetic circuit is as short and as perfect as possible, and 
in the case of the current transformers, the ohmic resistance 
of the secondary circuit (including transformer and wind- 
ing) is reduced to a minimum, while the self-induction is 
considerable. This has the result not only of ensuring that 
the current in the secondary is strictly proportional to the 
current in the primary irrespective of changes of frequency, 
but also that the phase relation between them remains the 
same at all loads. The instruments are fitted with the 
Everett-Edgoumbe air-damping device so as to render 
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them practically dead-beat, and the scales are extremely 
evenly divided. The switchboard pattern, which measures 
about 10in. over the base, has scales 64in. long, and 
the case is constructed throughout of insulating material, 
so as, in the first place, to avoid eddy currents, and, 
in the second place, to make it quite safe for use on 
high-tension circuits. It is the practice now to use watt- 
meters in connection with series transformers, so that the 
high tension is not led into the instrument itself. 

Our next illustration (Fig. 10) shows one of the firm's 
power-factor indicators for three-phase circuits. As ordi- 
narily constructed, power-factor indicators are of two types : 
(1) instruments which show merely the wattless component 
of the power, and (2) instruments showing the actual power 
factor or angle of lag between amperes and volts. Those 
manufactured by Mears Everett, Edgcumbe, and Co. 
belong to the second class, They have the advantage of 
being independent not only of the voltage of supply, but 
also of the frequency and wave-form. This is a unique 
feature, as the usual construction, in which a phase 
difference is produced by means of an inductive and a 
non-inductive resistance, is, of course, only accurate at one 
раз: frequency апа wave-form. In the case of а 

nced three-phase load, the instrument consists of a fixed 
coil inserted in one of the lines, and three volt coils fixed 
at an angle of 120deg. to each other, and carried by a 
spindle, which also bears an indicating pointer. Each of 
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` Fig. 11.—Diagram of Connections for 'l'hree-Phase Power Factor 
Indicator on Unbalauced Load. 


the three moving coils has one end connected through a 
series resistance to one of the three conductors. The 
three remaining ends are joined together, and form the 
neutral point. А rotating field is thus produced, and 
the system will set iteelf in such a position that at the 
moment the current in the fixed coil reaches its maximum 
value, the field due to the moving system lies along its 
axis. In the case of an unbalanced system three fixed coils 
are employed, set at an angle of 120deg. to each other, and 
one being inserted in each line. The moving system then 
takes up a position corresponding to the average power 
factor of the whole system, and if а short-circuiting plug is 
inserted in each of the circuits, it is possible to obtain 
either the average power factor of the system or the power 
factor of each phase separately. The internal construction 
of these instruments is on the same lines as that of the 
wattmeters previously described, and the same remarks as 
to metal, eto., apply. It should be noticed that both the 
controlling and deflecting forces are electrical, so that when 
no current is flowing the. pointer will not take up any 
definite position. The current coils are so proportioned that 
there is ample power even at one-tenth of the full load. The 
dial is non-metallic, and the case is constructed of insulating 
material. 

The connections for a three-phase unbalanced load are 
shown in Fig. 11. 
voltage transformers and two current transformers alone 


are required. This is preferable, owing to the fact that 
the necessary transformers are, as a rule, available in oon- 
neotion with the integrating wattmeters, which now usually 
find a place on the switchboard. When the load can be 
regarded as balanced—as, for example, in the case of a 
motor—only one coil is necessary, but even in this case it 
is preferable, when possible, to use three coils. A special 
feature of this arrangement consists in the conneetion of 
the third current coil in series with the other two, whereby 
only two current transformers are necessary. Seeing that 
the current in the third line must be equal at each instant 
to the resultant of the currents in the other two, it is 


FIG. 12, —The Everett-Edgcumbe Small Edgewise Ammeter. 


unnecessary to connect this third line to the instrument. 
In place of the two single-phase volt transformers, one 
three-phase transformer can, of course, be employed, and 
in the case of low-tension systems the volt transformers are 
replaced by a star resistance. The instruments are usually 
fitted in 8in. round cases (see Fig. 10), but can also be 
supplied in portable form. They are equally adapted, it 
may be added, for two or three phase circuits. 

Reference may also be made to the firm's “ Universal " 
moving-iron ammeters and voltmeters. "These instruments 
have been designed with the object of providing мешш 
current ammeters and voltmeters which remain practi d 
unaffected by changes of frequency or wave-form. So well, 
it is claimed, has this result been attained that it is found 
incidentally that the instruments, when calibrated with 
alternating current at, zay, 50 cycles, have an error of less 


| than 1 per cent. when tested with direct current, with, of 


course, а proportionately small error for changes of 
frequency and wave-form. In order to render the effect 
of the latter negligible, the induction in the iron is kept 
extremely low, so that the force acting on the moving iron 
is at any instant practically proportional to the square of 
the current and not directly proportional to the current, as 
is the case when high inductions approaehing the saturation 
point are employed. The effect of frequency is negligible 
not only in the case of the ammeters, but also in that of 
the voltmeters. This is secured by means of the special 
shape of coil used, which is of a flat form, so that the self- 
induotion is extremely small, while the force acting can .be 
made comparatively large. The series resistance of the 
voltmeters is wound on open frames fixed at the back of 
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Fig. 15. — The Everett-Edgcumbe Direct-Reading Ohmeter. 

the case, and the wire itself is protected by a coating of 
waterproof varnish. To render these instruments dead 
beat for use with variable loads, a special air-dash- 
pot has been devised, which, owing to the fact that 
the piston does not touch the cylinder at any point, intro- 


The arrangement is such that two | duces no friction or sluggishness, and is a great improvement 


on the oil dashpot on the one hand, and magnetic damping 


on the other, which in the case of moving-iron instruments 
is practically useless owing to its effect on the readin 

with direct current and to the magnets becoming rapidly 
. demagnetised when used with alternating currents. For 
use on high-tension circuits these instruments are supplied 
to work off current and voltage transformers. The former 
are specially designed to introduce no error through 
frequency changes, and are similar to those employed with 
the Everett-Edgoumbe wattmeters. In the case of the 
voltmeter transformers, the insulation receives special care. 

If asked why ammeters and voltmeters should almost 
invariably be fitted into round cases, it would probably be 
difficult to find a satisfactory answer. It is certainly not 
because they thereby occupy less space or are more con- 
venient to read. A refreshing departüre has been made 
by Messrs. Everett, Edgoumbe, and Co. in their small 

gewise instruments, one form of which we illustrate in 
Fig. 12. In this instrument a scale 4}in. long is obtained 
that is to say, of the same length as the ordinary round 
instruments 7in. or 8in. in diameter, whereas the actual 
space occupied is only 62in. by 5}їп. The actual saving 
in s is really considerably greater tLan these figures 
would seem to indicate, due to the fact that the convenient 
shape of these instruments enormously simplifies the 
setting out of the board, as they can be fitted in between 
the switches, etc., or can be placed horizontally along the 
top of the board. 

ese meters are supplied in two distinct forms, res 
tively for mounting on the surface of the switchboard or 
for 92; into it. Each type can be supplied either with 
horizontal or vertical scale, as preferred. — 

This article would not be complete without some reference, 
however brief, to the firm's direct-reading resistances and 
insulation indicator. These instruments work on the 
Wheatstone bridge principle, but are so arranged as to be 
absolutely direct reading. This is obtained by means of a 
special high - resistance slide-wire arrangement fixed to a 
central axle carrying a milled head, which in turn is pro- 
vided with a pointer moving over a scale so graduated as to 


read direct in ohms or megohms, as the case may be. The 


standard resistances are connected to a change-over switch, 
three being provided in the case of the insulation sets and 
five in the case of the resistande sets. The former sets 
have a range of reading from 10,000 ohms to 50 megohms, 
snd the latter from one-tenth of an ohm to 11,000 ohms. 
The galvanometer, which is alao fixed in the same 
case, is an important feature of these sets, in tbat, 
in the first place, there are no  pivots, and, in 
the second, no careful levelling is necessary. This 
galvanometer is of the D'Arsonval type, and consists of 
a small round coil swinging in a circular air-gap. The 
coil carries a pointer, which is seen through a small opening 
at the top of the case. The zero of the galvanometer can 
be adjusted, should this be necessary, by turning a brass 
milled head. In the centre of the ebonite milled head is 
a small galvanometer key, which can be depressed with 
the same hand as that which moves the milled head. 
It may be added here that the over-all size of this new 
departure in Wheatstone bridges is 91in. by 64in. by 6jin. 

e outward appearance of one of these instruments is 
shown in the last of the illustrations herewith (Fig. 13). 
For use with the same a compact form of magneto-generator 
giving 100, 200, or 500 volts, as preferred, is supplied 
when insulation measurements are to be made. The 
whole is arranged so that one operator can easily work 
both the ohmmeter and the generator, with the further 
advantage that the two instruments can be placed as near 
together as may be convenient, owing to the fact that 
they are quite unaffected by stray magnetic fields. 

e generators are prove with special commutators 
having eight parts, and so sub-divided that, in the first 
place, the insulation for high voltages is easy, and, 
in the second place, the turns on the armature are 
all connected in series instead of in parallel which, for 
a small machine, is a considerable advantage. The arma- 
ture runs in ball bearings, and is so easy to turn that it can 
be readily worked with one hand. Carbon brushes аге also 
fitted to prevent sparking and wear of the commutator. 
Capacity no effect on the actual accuracy of the 
readings; it merely shows itself by a vibration of the 
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galvanometer е when the generator is turned slowly, 
the position of balance being unchanged. This, of course, 
assumes that the generator is turned approximately evenly, 
E the rushes of current will make the balance difficult to 
obtain. 

In the foregoing we have purposely confined our atton- 
tion to such only of Messrs. Everett, Edgeumbe, and Co.'s 
specialities as more directly concern station engineers. We 
have, in conclusion, to thank Messrs. Everett, Edgcumbe, 
and Co. for the assistance they have given us with the 
preparation of this article. . 


THE ELECTRIFICATION OF THE METROPOLITAN 
RAILWAY. ' 


In England no function from a christening to a funeral is 
reckoned complete unless there is a meal attached. This 
was exemplified on Tuesday last, when the inauguration of 
the electric service on the Metropolitan Railway was the 
occasion of a lunch, at which representatives from all the 
leading railways in the kingdom were present. It is too 
much to expect, however, that one lunch will act as the 
christening of the electric service and the funeral of the 
steam traffic on the Inner Circle. The function of Tuesday 
must, therefore, be considered solely as a christening one. 
The doom of the steam locomotive on the Underground is 
certain, but the exact date of the funeral has yet to be 
fixed. This public rejoicing when the change has been 
completed will, perhaps, renderasecond function unnecessary. 
Among those present were the following gentlemen: Sir 
Charles McLaren (chairman of the Metropolitan Railway), 
Colonel J. J. Mellor, Lieut.-Colonel Clifford Probyn, Mr. 
Jabez Light and Sir William Birt, directors of that line ; 
Colonel William Terry, director of the w and 
Uxbridge Railway; Major L. Н. Isaacs, of the Metropolitan 
District Railway; Mr. G. J. Churchward, of the Great 
Western Railway; Mr. V. W. Hill, of the South-Eastern 
and Chatham Railways; Mr. С. C. Cunningham, of 
the Central London Railway; Mr. T. C. Jenkin, of 
the City and South London Railway; Mr. Sam Fay, 
of the Great Central Railway; Mr. J. F. S. Gooday, 
of the Great Eastern Railway; Mr. W. J. Grinling, of 
the Great Northern Railway; Mr. J. A. F. Aspinall, of 
the Lancashire and Yorkshire Railway ; Mr. W. Forbes, of 
the London, Brighton, and South Coast Railway; Sir 
Frederick Harrison, of the London and North-Western 
Railway; Sir Charles Owens, of the London and South- 
Western Railway; Mr. A. L. Stride, of the London, 
Tilbury, and Southend Railway; Mr. Wilson Worsdell, of 
the North-Eastern Railway ; Mr. F. J. Dunn, of the North 
London Railway; Mr. James R. Chapman, of the Under- 
ground Electric Railways Company of London; Mr. H. 
Smart, of the Railway Clearing House; Sir Wolfe Barry, 
Sir Frederick Dixon-Hartland, Sir Ralph Littler, Prof. 
A. В. W. Kennedy, and Prof. S. P. Thompson. Mr. A. С. 
Ellis, the general manager, Mr. T. Parker, the consulting 
electrical engineer, and the other chief officers of the 
Metropolitan Company were also present. 

Sir CHARLES MCLAREN, the chairman of the company, 
presided at the lunch, and explained that the transition 
from the steam service to the electric trains would be 
gradual. He gave us to understand that it will be com- 
menced on the Baker-street-to-Uxbridge line by the gradual 
interpolation of more and more electric trains into the 
steam service. He hoped that by Jan. 1 the whole of this 
service would be electric, and then the advantages from 
the improved acceleration and higher mean speeds will 
begin to be realised. He assured those present that they 
were working night and day to complete their arrange- 
ments for the electrification of the Inner Circle. In this 
the Metropolitan District Railway was also concerned, but 
he saw no reason to doubt that the two companies would 
be ready much at the same time. While the Metropolitan 
Railway draw their supply of electricity from Neasden, the 
District will get the necessary energy from their large 
works at Chelsea, but arrangements had been ө 
for the interchange of current if necessary. Sir Charles 
McLaren emphasised the care the company have taken 
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to secure public comfort and absolute safety. It will | every care had been taken to- make both the trains them- 
be news to some who are not acquainted with the | selves and also the stations fireproof, so as to avoid any 
pond history of the Metropolitan line that the tunnels were | risk of fire being caused electrically. In conclusion, Sir 
made to take the broad-gauge trains of the,Great Western | Charles McLaren expressed the hope that with the increased 


Railway Company, It followed from this that the space 
in the tunnels is ample, and hence when once the steam- 
engines have beon removed and the tunnels cleaned and 
whitewashed the atmospheric conditions will be revolu- 


tionised by the electric service. Instead of the atmosphere 
in the tunnels being, as we should term it, the worst in 
any railway in London, it will become much purer than 
that in any tube line, owing to the ample space between 
the trains and the tunnel. It was also explained that 


facilities and lower fares the increase of traffic would be 
such as to recoup the company not only for the cost of 
electrification, but would also return larger profits on the 
original stock. 
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ropolitan Railway. 


After the few remarks of the chairman there was no 


more speechmaking, and the company proceeded from the 
Great Central Hotel to Baker-street, where a six-car electric 
train was in waiting. In this there was ample accommoda- 
tion for all present. 


A non-stop run was then made to 
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Uxbridge, the time taken on the journey being about | small for the large horse-power it had the command of, but 
55 minutes. There was, of course, on this occasion no | the alight mechanical effort needed leaves the driver more 
attempt made to get maximum speed, as the train had to | free to obeerve ndn enr etc. The sparking of the collect- 

e run without interference with the ordinary traffic. After | ing shoes on the third and fourth rails seemed to impress a 
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Fig. 3.—A Motor Carriage of the Metropolitan Railway Company. 


& short stop at Uxbridge, the return journey was made in | certain number of those present, but this was entirely due 
much the same time, with only one slight stop outside to the oil, rust, and dirt which have accumulated on these 
Baker-street. For this return journey we secured a good | rails since they were put down nearly a year ago. On the 
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Ета, 4, —The Interior of one of the New Corridor Carriages of the Metropolitan Railway Company „, : 


point of observation in the guard's van. Standing by | Uxbridge portion of the line, where the experimental 
the door into the driver's compartment, we were able | trains had been run more frequently, the sparking at the 
to watch with interest the ease with which the heavy | shoes was inappreciable. A regular service train into and 
train was controlled on the Westinghouse electro-pneu- | out of Baker-street will soon clean these conductor rails 
matic system. The controller handle seemed absurdly | and entirely prevent the flashing in question. The comfort 
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of the carriages, and especially the airiness of the same, was 
commented on by those present, and the electric heating 
was а feature by means unwelcome on Tuesday. There is 
no doubt that with the intermixed system of electric and 
steam trains there will be a rush for the increased comforts 
of the former, and these improved iages will be even 
more highly appreciated when they replace the rolling- 
stock now used on the Inner Circle. 

With respect to the electrical features of the new equip- 
ments, there is very much more to be said than can be put 
in a single issue of any technical journal. We propose, 
therefore, to give at the present time an outline sketch 
which will show the lines on which the Metropolitan Com- 
pany are working under the advice of their consulting 
electrical engineer, Mr. Thomas Parker. It will be remem- 
bered that the company endeavoured in the first instance 
to use the high-tension system of three-phase traction 
working on the Ganz system. The historic arbitration 
before the Right Hon. Alfred Lyttleton, K.C., brought out 
the good points of the proposed system, but it was rejected 
on the ground that it had not been sufficiently tried on a 
large scale. The company, in consequence, have adopted 
direct-current motors on their trains, but there are many 
features which mark a distinct advance on previous practice. 

The generating works are situated at Neasden, adjoining 
the stores and repair department of the line. The site is 
an excellent one, as water is abundant. The supply is 
obtained from two artesian wells and stored in a cooling 
reservoir. The area covered by che building is some 
3,570 square yards, the building being 318ft. long and 100ft. 
wide. e works are designed to contain four three-phase 
turbo-alternators, of which two are erected and at work. 
The output of each machine is 5,500 kw. Steam for these 
steam-turbines is obtained from batteries. of Babcock- 
Wilcox boilers, which are fed by a type of mechanical 
stoker new to this country. This is the Roney stoker, 
in which a steep inolined grate is used, down which the fuel 
gradually falls owing to а rocking motion in the stepped 
firebars. The coal-handling plant, with its automatic weigh- 
ing machine to each boiler and the ash-conveying plant, is 
of the latest design. Each of the boilers in question is 
capable of evaporating 20,0001b. of water per hour at 180lb. 
pressure, and of superbeating the steam to 520deg. К. The 
steam leaving the turbines is condensed by barometrical 
ejector condensers, the steam coming into direct contact 
with the cold circulating water. forced up to the top 
of the condensers by centrifugal pumps. The condensed 
steam and circulating water is then forced up to the 
top cooling towers, and, by falling down over a series of 
wooden strips, it is cooled down to about 80deg. F. The 
water passes from the bottom of these cooling towers out 
into the large reservoir, where it is cooled still further by 
the exposure of a large surface to the air. 

The alternators generate three-phase current at 11,000 
volta, and this is then transmitted to the various sub-stations 
at different parts of the system. There is for the control 
of these machines and of the distributing feeders no switch- 
board in the usual sense of the word. The operator has 
instead before him а comparatively small table on which 
the circuits are representa in the form of a diagram. The 
small switches actually inserted in position in this dia 
. control by electro-pneumatic relays the large switches which 
are placed in fireproof chambers near by. The movements 
of these larger switches again operate small instruments 
on this diagram before the operator, and hence show him 
exactly which connections are made at any one time. The 
result is that with the measuring instruments before and 
the diagram of connections he has much better control of 
the large syatem than he could possibly have with any 
arrangement of switchboards in which the switches are 
operated mechanically and some distance apart. We had 
the opportunity of. witnessing a parallel running trial on 
Monday last, which clearly showed the advantages of the 
small master board described above. 


There are eight sub-stations-on the Metropolitan Com- 


pany's system, тер хесеіуе the high-tenaion supply at 
11,000 volts from Neasden. One of these sub-stations, 
however, i$ situated within the generating station itself, 
so that there are only seven sub-station buildings out on 
the line. These are situated as follows, commencing from 


the Uxbridge end of the system. At Ruislip the sub-station 
is equipped with three rotary converters, each capable of 
supplying 800 kw. as direct current to the line. In the 
Harrow sub-station there are four rotaries of the same size, 
and at Neasden three. The next sub-station coming towards 
London is at Finchley-road, where there are four 800-kw. 
rotaries. The largest sub-station is at Baker-street, and 
here after considerable trouble space has been found for 
the instalment of four 1,200-kw. rotaries, with their com- 
plement of static transformers, high-tension oil switches, 
etc. Seeing that with a full schedule there will be about 


42 trains per hour coming into and out of Baker-street, the 
need for this heavy equipment will be appreciated. On 
the Inner Circle itself there is only one sub-station on the 
westward portion of the line from Baker-street, and this is 
situated in Bouverie-street, not far from Praed-street Station. 
This sub-station contains three rotaries of 800 kw. capacity 
each, as do also the two sub-stations to the eastward at 
Charlton-street, near King's Cross, and at Moorgate-street 
respectively. All these sub-stations on the Inner Circle 
have been so designed that at any time an 800-kw. rotary 
can be replaced by one of 1,200 kw. capacity. 

Of the equipment of the track we do not propose to say 
much at the present time, except that the company have 
adopted an inaulated return, and are not using the 
running rails at all for this purpose. Quite apart from the 
electrical advantages of this course, the separate return is 
much less likely to give rise to short-circuits than are the 
running rails when used for this purpose. The new trains 
are entirely composed of corridor cars, and they will have 
a motorcar at each end. The new stock has been built at 
Birmingham and Manchester by the Metropolitan Amalga- 
mated Railway Carriage and Wagon Company, Limited, 
under the immediate direction of the railway company's 
carriage and wagon superintendent. 

The cars, which are of two classes, are 524ft. long, and 
arranged with both transverse and longitudinal seats. The 
enda of the cars are provided with sliding doors, and patent 
swing gates lead on to the car platforms. The superior 
class non-smoking cars are upholstered in art green moquette; 
the smoking cars being similar in all respects save the 
upholatery, which is of green leather. All the second- 
class cars have buffalo hide covered seats, and they otherwise 
differ from the superior class cars only in that the decorative 
work is less elaborate. Electrical heaters are fitted to every 
car. In the construction every provision has been made to 
ensure the fullest protection against fire, sheet-steel panels, 
asbeatos alate, wg other non-flammable materials havin 

been introduced wherever possible and necessary. Eac 

car.is mounted on two English manufactured pressed-steel 
four-wheel bogie trucks. In the case of the motorcars, 
each of the four axles is driven by & separate iron-clad 
motor of 150 h.p. normal capacity. 

On the complete train of six coaches there must be eight 
motors of this size, and with the weight carried on the 
driving axles there will be no difficulty in obtaining high 
acceleration. It is in the design of the controllers that the 
special interest lies, and we hope av an varly date to give an 
illustrated description of the same. ‘lhe waster controllers 
are placed at either end of each motorcar so that there is 
no difficulty in quickly making up long or short trains, 
These master controllers: operate on a 12-volt circuit the 
pneumatio switchgear under each motor coach. There are 
on the master controllers: only five notches for forward 
running and five for backward running. There is, 
however, in the pneumatic controller under the car 
an automatic accelerating device which comes into action 
on the fourth notch of the master controller. The 
object of this device, which is successfully attained, is 
to secure uniform acceleration independent of movement 
of the driving lever, and without an undue draught of 
current from the third rail. The electrically-controlled 
pneumatic relays which effect this seem at first sight to 
be complicated, are a simple development of. the. pneumatic 
mechanism of the Westinghouse brakes, which have stood 


‘the test of time, and proyed absolutely reliable. With the 


pneumatic switchgear operated with 80lb. per square inch 
on the compressed air there is ample force to operate the 
switches with certainty. Another feature of this turret 
type of controller with the switches arranged in a ring on 
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the under side is that a single blow-out coil can be used, 
and this can be made much more powerful than if an 
individual blow-out magnet had to be provided for each 
switch. 

The or 
working 
manager of the company, with the assistance of Mr. 
Thomas Parker, the consulting electrical engineer, and Mr. 
C. Jones, who has been appointed chief electrical engineer. 
Mr, E. P. Seaton, the company's engineer, has had the 
direction of the line works; and Mr. A. Ingram, the 
carriage and wagon superintendent, has supervised the 
construction of the rolling-stock. 

We give herewith a few illustrations of this rolling- 
stock and also of the generating station. In an early issue 
we hope to publish interesting details of the plant, drawing 
special attention to those points in which striking advance- 
ment on older practice has been made. 


(То be continued.) 


nisation of this conversion from steam to electric 


KILMARNOCK ELECTRIC LIGHT AND POWER 
SCHEME. 


The busy little town of Kilmarnock, in Ayrshire, with 
its population of 48,000, was en féle on Saturday last on 
the occasion of the inauguration of its Corporation electric 
light and power installation. This last and most ambitious 
of Kilmarnock’s municipal enterprises is the result of dis- 
eussion and negotiation which have gone on since 1898. 
At that time the growing popularity of electrical energy 
was brought home to the Kilmarnock people by a private 
company expressing the desire to take possession of the 
burgh for electrical purposes. There and then the Town 
Council engaged Mr. Wm. Arnot, consulting engineer, 
Glasgow, to look into the matter and report. e result of 
Mr. Arnot’s favourable report was the appointment of an 
electricity committee, who visited various towns in Scotland 
to get further information. Opposition to the municipal 
ownership of the proposed undertaking still persisting 
among а number of the citizens, Mr. Dryson, of Leith, 
was next appointed as engineer to the Corporation. 
This, however, still did not better matters, as the drafting 
of a scheme and an estimate of the total cost by Mr. Bryson 
resulted in à majority being against proceeding further with 
the scheme. бо matters remained for over а year, when 
Dr. Kennedy was invited to report on a scheme of electric 
light and tramways. Dr. Kennedy was optimistic as to 
the introduction of electric light, but expressed himself 
doubtful as to the advisability of going on with the tram- 
way proposals. In the meantime public opinion seems to 
have ripened under the continued attempts of a private 
oon җе to annex the burgh, and the result was that the 
Town Council decided to proceed with the double scheme. 
A tramway order was obtained, and the whole matter was 
put into the capable hands of Messrs. Kennedy and Jenkin 
to ө through. The commission appointed to promote 
the Bill gave the Town Council three years to carry out 
the work, and it is gratifying to record that the execution 
of the entire scheme has occupied only about a year. 

The generating station, equipped for both lighting 
and traction, is situated on the north bank of the 
River Irvine at Riccarton, a suburb of the town. 
The front elevation of the buildings is of red sand- 
stone and white pressed brick. The ground floor is 
set apart for offices. The chief engineer's office, the mains 
department offices, and the stores are on the first floor. 
The engine-room is 71ft. 6in. long by 37ft. 6in. wide, and 
contains four 200-h.p. Belliss engines coupled to dynamos 
of: Messrs. Dick Kerr's make. The jet condensing plant is 
by, Messrs. Mirrlees, Watson, and Co., of Glasgow, and is 
situated at the west end of the engine-room, where there 
is room left for a further generating set. The switchboard 
is placed on a gallery about 3ft. above the engine-room 
floor level, and has been built by Messrs. Cox-Walkers, of 
Darlington. The board is a combined one for lighting and 
traction, and is very compact. The dynamo rheostats are 
placed immediately under the gallery, and the regulating 


been in the hands of Mr. A. C. Ellis, the general 


.no cable being 


switches are worked by means of hand-wheels on the 
switchboard gallery. e arrangement adopted enables 
them to be p very close together, thus giving the 
switchboard attendant complete control without the necessity 
of moving about. The whole of the switchboard con- 
nections, including the shunt leads, are of solid-drawn 
copper rods, supported on рооза insulators, practically 

ing used. he battery-room is on the 
north side of the engine-room, and contains 254 cells 
of Tudor. type, the capacity of the battery being 
360 ampere-hours. Only a very few regulating cells 
are supplied, the booster being kept in circuit peu 
all the time. The boiler-house contains three Lancashire 
hand-fed boilers, 28ft. х 8ft. x 160lb. pressure, and are of 
Messrs. Yates and Thom’s make, and there is accommoda- 
tion for two further boilers. The coal supply is brought 
in by carts, which are tipped over into bunkers opposite 
the boilers, but it is hoped that an arrangement will be 
entered into with the G. and S. W. Railway Company for 
a railway siding, and negotiations are now in progress 
towards this end. The boilers are fed by means of two 
“Weir” direct-acting pumps, which draw water either 
from the town mains or from the condenser discharge, and 
can pump either direct to the boilers or through the 
Green’s economiser, which is composed of 192 tubes. A 
small motor-driven sump pump has been erected in the 
pump-room alongside the boilers to deal with the drains in 
times of floods, as the foundations of the station are below 
flood-level. The pipework has been supplied by Messrs. 
Aiton and Co., of London, and is covered with Haacke’s 
fossil meal composition, put on level with the flanges, 
which are themselves covered with planished steel plates. 
The workshop is situated on the east side of the engine- 
room, and is suitable for either car or machinery repairs. 
The car sheds hold 12 cara, 11 of which are now ready. 
The cars are the work of Messrs. Hurst, Nelson, and Co., 
Limited, of Motherwell, with the exception of the wheels . 
supplied by Messrs. Hadfield, of Sheffield. The motors and 
general electrical apparatus for the equipment of the cars 
have been aupplied by Mesars. Witting, rall, and Co., 
London. 

The cars seat 52 persons each, and have the ordinary 
type of staircase, with an extended canopy top. They are 
painted olive green and cream. One noteworthy feature of 
the cara is a movable step, which, instead of folding back 
on itself as is usual, is hung on levers. By this means the 
step can be swung to one side and upwards by a catch and 
handle on the platform. When in the raised position, the 
step is about 164in. above ground level, and can still be 
used as a step by the motor-man if he requires to get off 
bis car. The buildings have been constructed and fitted 
up throughout by local contractors with the exception of 
the lighting, which is by Messrs. Cox-Walkers. Mr; 
C. Stanle Peach, of London, and Mr. C. Fairweather, 
jun., of Kilmarnock, have been the joint architects. 

The tram way route consists of a half-mile of double line and 
34 miles of single line. The track work has been done by 

essra, Dick-Kerr, under Mr. J. E. Tarling’s supervision, 
and the rails are of the 90lb. girder type with the 
“Dicker” joint, and were rolled by the North-Eastern 
Steelworks, Middlesbrough. The track is bonded with 
solid-ended bonds, except at the points and crossings, 
where drift pin points have been put in. Passing places 
are аалда about every third of а mile, and the line 
where single has been laid to one side, as far as possible, 
to allow for doubling later on if required. The overhead 
equipment has been supplied and’ erected by Messrs. 
R. W. Blackwell and Co. The bracket arm method of 
carrying the overhead conductors has been adopted for 
those parts of the route which run through outlying 
districts, while in the centre of the town the 
wires have been secured to rosettes. The poles are’ 
entirely free from anything like decoration, and have: 
no cast-iron bases. Bronze straight line hangers and pull“ 
offs have been adopted throughout, and the gauge of wire 
used is No.00S.W.G. The cables have been supplied and laid 
by Messrs. Callender’s Cable and Construction Company ; 
their insulation is of impregnated jute, they are lead covered, 
and laid in wood troughs filled with bitumen and covered 
with hard brick tiles. Messrs. Callender have also supplied 
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the section pillars and the signalling pillars, each of the latter | The supply for lighting purposes was started on 5th ult., 
containing a telephone. | and the applications to date number 56, equivalent to 5,400 
The main thoroughfares of the town are lit with 50 | 8-0. p. lamps. The method of charging will be 5d. per unit 
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Map of New Tramways proposed to be constructed under the Bury Corporation Bill of 1905, 


10-ampere open type arc lamps of Messrs. Oliver and | for the first 1,000 units, 44d. per unit for the next 1, 000 
Co.’s make, and two incandescent lampe in brackets have | unite, 4d. per unit for the next 1,000 unite, 34d. per unit for 
been placed on each pillar to light the streets after midnight, | the next 1,000 units, and 3d. per unit for all units above 4,000 
when the arc lamps are switched out. per term. For heating and power the prices are 21d. per 
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unit for the first 1,000 units per term, with a reduction of 
14. per unit for each successive 1,000 unite up to 4,000, 
apecial terms being given to users taking more than 4,000 
unita. | 


The total cost of the lighting portion of the scheme is 
expected to be £37,000, while the cost of tramways will 
robably reach £42,000, whjch figures were stated by Dr. 
ennedy, at the public luncheon, to be about £3,200 under 
the estimated cost. About £150 per week will be required 
to make the tramways completely self-supporting. 

Mr. A. H. Burbridge, who was resident engineer for Messrs. 
Kennedy and Jenkin, the consulting engineers, has been 
appointed chief engineer and manager of the entire concern. 
Mr. Burbridge is a man of large experience, though only 
30 years of and is a native of Somersetshire, having 
been educated at Windsor and Bristol Eogineering Coll 
He served his time, for four years, with Hawthorne, Leslie, 
and Co., of Newcastle-on-Tyne, and was in that firm’s draw- 
ing office for three years. In 1900 and 1901 he had charge 
of the erection of the Motherwell electricity works. In 1904 
he went to Kirkcaldy to take full charge of the electrical 
undertaking of that town. 

The ceremony of starting the first car was carried 
out by Lord Howard de Walden. Before declaring 
the tramways system open and starting the gaily- 
decorated car which he occupied with a number of other 
prominent citizens, his lordship was presented with a silver- 
mounted motorman’s controller with which to perform his 
office. Mr. Nelson, of Hurst, Nelson, and Co., made the 
presentation. 

After the opening run over the traek in six of the cars, 
the councillors and their friends adjourned to the George 
Hotel, Kilmarnock, where luncheon was served, Provost 
Hood, of Kilmarnock, being in the chair. Presentations 
were made by the chief contractors to Lord Howard de 
Walden, Provost Hood, and Bailie Wilson, the last-named 
being convener of the Electric Committee and a most 
enthusiastic and energetic worker for the scheme which has 
now been brought to such a successful consummation, 


€ 


BURY CORPORATION TRAMWAYS. 


Another important link in the chain of electric tramways 
is contemplated by the Corporation of Bury in a Bill 
deposited this session. The Corporation are seeking powers 
to connect their existing tramway system with the Bolton 
tramways; also to provide tramways in the urban districts 
. of Tottington and Ramsbottom, connecting Greenmount, 

Holcombe Brook, Ramsbottom, Stubbins, Srdenfield, and 
Shuttleworth with Bury. This latter tramway extends to 
the boundary of the borough of Rawtenstall. The 
on opposite page will more ay explain the routes. The 
length of track is 20 miles. It might be added that the 
zum Corporation have а system comprising 18 miles of 
track in full operation. The Corporation are also working 
a section of about half a mile in Whitefield belonging to 
Salford Corporation, so that Bury is in direct tram con- 
nection with Manchester and Salford. They will also work 
the Radcliffe tramways, consisting of 6j miles of track, as 
soon as the construction is completed, and which is expected 
during the next few months. Radcliffe will then also be in 
communication with Manchester and Salford. Mr. Arthur 
W. Bradley, the borough engineer, is engineer for the 
present scheme, and he was engineer for and constructed 
the tramways now in operation. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on Dec. 8 the following 
were the candidates balloted for : 


Member.—A. Clough, Newhaven, 14, Mersey-avenue, Aigburth, 
Liverpool. 

Associate Members.—B. H. Lamb, care of Messrs. Thos. Oook and 
Son, Oaloutta ; О. R. Palairet, 100, Baron’s Oourt- road, West Ken- 
sington ; J. N. Stephens, 1, Devonshire-road, Palmer’s Green, N.; 
W. Н. Williams, АБА, Pembroke-square, Kensington. 

Student, —А. J, Langhorne, Olaverhouse, Upper Sydenham, S. E. 


FORTHCOMING EVENTS. 


Fripay, Dec. 16. 
Institution of Mechanical Emgineers. — At 8 p.m., Heat 
Treatment Experiments with Ohrome-Vanadium Steel,” by 
Oa Н. R. Sankey aud Mr. J. Kent-Smith. Mesers. Seaton 


and Jude’s paper on ''Im Tests on the Wrou 
Commerce,” which was at the last meeting, be farther 
discussed jointly with the above paper. 

North-East Coast Institution of Engineers and Shipbuilders. ~~ 
General meeting. 

Institution of Electrical Engineers (Manchester Students’ 
Section) —At 7.30 p.m., ‘“ The Working of Batteries under 
Reversible-Booster Control," by Mr. E. D. 8. Shelmerdine. 

Institution ef Civil Engineers.—At 8 p.m., students men 
‘* Folkestone Harbour: Oylinder-Sinking at the Root of the О 
Pier," by Mr. R. H. L. Pennell. 

Tramways and Light Railways Association.—Visit to power 
houses of the Great Northern and City and the City and South 
London Railways. Meet at Moorgate-street Station st 2 p.m. 

SATURDAY, Duo. 17. 

Glasgew Technical College.—Anniversary dinner. 

Monpay, Dec. 19. 

Society.—At 8 p. m., The Electric Furnace: Its Origin, 

Transformation, and Applications (Part II.)," by Mr. A. Minet ; 

*' Electrolytic Analysis af Oobalt and Nickel,” by Mr. F. Mollwo 

Perkin and Mr. W. C. Prebble ; “ The Electrolytic Preparation of 

Tin Paste," Mn.“ F. Gelstharp ; and Note on the Electrolytic 

" by Mr. F. Gelstharp. 

-Tuxspay, Dec. 20. 

Institution of Civil Engineers.—At 8 p.m., resumed discussion 
on Messrs, Wood-Hill and Psin's paper, On the Construction 
of & Oonorete Railway Viaduct.” 

Institution of Engineers and Shipbuilders in Sootland.—At 
8 p.m., general meeting at Glasgow. 

WEDNESDAY, Dec, 21. 

Meteorological Society.—At 7.30 p. m., discussion on Mr. 
F. J. Brodie's paper, Decrease of Fog in London d Recent 
Years," and tho following paper will be read : t: The Study of the 
Minor Fluctuations of Atmospheric Pressure,” by Dr. W. N. Shaw 
and Mr. W. H. Dines. 


Jan. 15.—4 lecture, entitled Theory of Electricityand Magnetism,” 
will be delivered by Mr. J. Swinburne to the students of the Insti- 
tution of Civil Engineers. 

Jan. 27. —The following papers will be read at the Physical Society : 
Action of a Magnetic Field on the Discharge a Gas,’ 
by Dr. В. S. Willows ; '' poen of Radium on the Electric Spark,’ 


Pull," b J. Phi ; 
{ог Glass” by Mr. О. A. Bell; and Some Methods for Studying 
the Viscosity of Solids," by Dr. Boris Weinberg. 


„„ —— 
PERSONAL. 
Mr. John Н Fooks Bale was on Wednesday appointed electrical 
eer to the Battersea Borough Council at a commencing salary of 


. Mr. Bale has been resident electrical engineer, Mersey Railway, 
for the British Westinghouse Company since 1902. On emanating 
from the Oity of London Oollege, Finsbury, and Owen’s Oollege, Man- 
chester, he became s mechanical at the Haslam Engine Works, 
Derby, 1887-1890, and subsequently an electrical pupil at Messrs, 
и A and Oo.’s, London, 1890-1895. Mr. Bale was construction 
engineer and resident engineer and manager to the Brush Electrical 
Engineering Oompany, Limited, мак раа and Lynton Electric 
Light and Power Oompany, Limited, from 1893 to 1899, and chief 
assistant electrical engineer to the Manchester Corporation from 1899 
to 1902. There were 108 чан There were also 141 v pnt 
tions for the онш of a shift engineer at & salary of £104 per 
шпаа ‚ д. Galbraith-Westlake, of Peterborough, has been 
a ^ 
P e Kirkcaldy Town Council have increased the salary of Mr. O. F. 

; FC » from £250 to £300 per annum. 

Mr, J. E. Teasdel, deputy electrical engineer under the Oardiff Oor- 
poration, has been the recipient of a gold watch and chain, case of 
cutlery, and а cigar-case from the exploy of the electric li 
tramways de ent on the occasion of his leaving Oardiff to take up 
the post of chief engineer and manager of the electric light and tram- 
ways of Pontypridd Urban District Council. 


New Publications.— Elements of the Differential and 
Integral Calculus,” by W. A. Granville. (New York: Ginn 
and Co.; London: F. J. Mathieson. 10s. 6d.).—" Petrol 
Motors and Motorcars,” by Т. Н. White. (London: Long- 
mans, Green, and Co. 48. 6d.).—'' The Electrical Trans- 
mission of Energy,” by A. V. Abbott. (London: Crosby 
Lockwood and Son. 508.). 
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- quietly and unostentatiously done good work. 


| * SHOWING A FACE." 

This is ап American expression, as explained by Sir W. 
White at the jubilee dinner of the Society of Engineers 
on Wednesday last. Purely professional topics may be 
‘| extremely pressing and interesting, but an occasional aside 
or burst hurts no man; on the contrary, frequently does 
good. The Society of Engineers is not ап electrical 
society, although its Transactions contain a good many 
papers on electrical subjects, yet it deserves a good word 
here because of its general work and because of ite age. 
Third in age among the engineering societies — the 
Institution of Civil Engineers and the Institution of 
Mechanical Engineers being older—it has for fifty years 
It was 
happily put by the president (Mr. D. B. Butler) that the 


‚| society’s influence for good was especially great among 


younger men. In the two older institutions the numbers 
were larger, the critics of the widest experience, so that 
young men felt diffident in expressing opinions. The 
Society of Engineers thus forms a training ground where 
young men can move freely, express their views, and more 
readily gain a hearing. The beginner often has something 
good to say, but finds a difficulty in saying it and ease 
of expression and the logical putting of the argument, which 
come, like most things, hy constant practice. Fifty years 
ago the Society of Engineers was founded at Putney, and 
called the Putney Club, and in 1857 the club became 
the society, and the meetings henceforth were held in 
London. Sir W. White, in an exceedingly interesting 
speech, pointed out that an older society, called the Society 
of Engineers, was founded in 1771, and was stil in 
existence, but under another name — “The Smeaton 
Society "—in honour of Smeaton, the builder of Eddystone 
Lighthouse. At the close of the year 1855 the Society of 
Engineers numbered twenty-five members, in 1857 these had 
increased to fifty-four, while in this—the jubilee year—the 
rol numbers over five hundred. We think young men 
should consider well the claims and the advantages of the 
society, and support it in still greater numbers. Among 
the advantages — and by ne means the least — is 
the "showing а face"—that is, meeting fellow profes- 
sionals, hearing criticism, exchanging opinions, and, 
above all, establishing friendly intercourse with the 
members of the profession who are growing up and 
doing business all round. The young men of to-day— 
learners, it may be—are the workers of to-morrow, the 
men who will be called upon to engineer the world. Fifty 
years ago a large part of the world's surface was a lerra 
incognito. Intercommunication was a difficulty, the inter- 
change of letters and messages with the Antipodes a question 
of months. Now we are linked by cables, the ocean is 
traversed by ships of a size and speed then undreamt of. 
Monetary proceedings of huge magnitude are transacted 
by means of a cablegram, and on every hand progress 
has been so rapid that the gain to the world is 
incalculable. Progress is surely not at an end. It 
may even proceed at a greater rate in the near future 
than it has done in the immediate past. We talk about 
an electrical era. Why, electrieal engineering is a thing 
of the past quarter of a century, and what it will be at 
the end of another quarter of a century no man knows. 
Will horses be then kept in museums; will steam under 
the conditions now known be a thing of the past; shall 
we have yoked the ether and able to hold the reins? 
We know not; but one thing we do know. It is that 
the possibilities in the hands of the younger men are 
enormous—unprecedented in the history of the world. It 
is they who must carry on the work of progress. They dare 
Where the older, and in & way more experienced, would 
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never venture. They, with youth and energy backed by 
knowledge and ability, are those who will work among 
great things, and to qualify for that work must “show 
a face” everywhere and on all occasions. Would that 
words could act as a trumpet-call, and waken up the 
young men. England behind?! Rubbish! We may be 
sleepy, but all that is necessary to place us in the fore- 
front of nations is for the younger men to put in their 
energy, and let it be, when necessary, qualified by the 
experience of their elders. 


CORRESPONDENCE. 


(«Опе man’s word is no man’s wo 
Justioe needs that both be heard." 


PROPOSED BENEVOLENT FUND. 


Sır —It having been pointed out in many quarters that 
the electrical industry, although very wide-reaching and 
iving employment and occupation to many thousands of 
dividuals in all grades of life, has in connection with it 
no means of supporting any of those unfortunate members 
of it who fall into temporary or permanent need, an 
influential committee of gentlemen actively connected with 
various branches of electrical work has been constituted to 
organise a benevolent fund for the industry. 
is committee has authorised me to announce to you 
that insufficient time has elapsed to prepare a full scheme 
of operation, but that as we are approaching the Christmas 
season, when doubtless many connected both directly and 
indirectly with the industry are giving gifts in kind and 
cash, to ask youto make a preliminary notice in your 
esteemed journal so that they may earmark or retain some 
important percentage of these gifta for the fund. 

Ав soon as a sufficient sum is available, this fund will 
eventually be used for the purpose of providing pensions 
aod donations for deserving cases in the e industry, 
voted for by the subscribers. 

Farther details will shortly be announced, but in the 
interval the organisation is being rapidly proceeded with.— 
Yours, eto. JUSTUS Еск. 


[We publish the above, as requested by Mr. Justus Eck, 
but unless the effort is being e in connection with the 
benevolent fund of the Institution of Eleotrical Engineers 
we should not be inclined to give it our support. e have 
felt for а long time that the benevolent fund of the 
Institution is not receiving the support it deserves, and 
that it really should have the consideration of the Council 
before the scheme for providing а separate building fot the 
Institution's work. In the severe competition nowadays 
the early pioneers of the electrical industry are apt to fall 
behind in the race, and it is only right that the profession 
as à whole should assist in cases of this kind. The 
benevolent fund of the Ipstitution of Civil Engineers does 
asplendid work in this way, and it is free from one point which 
is unavoidable in Mr. Justus Eck's proposal—i.c., if the 
deserving cases are to be voted on by the subscribers, the 
assistance can only be given after extended publicity. In 
the case of the Civil Engineers' Benevolent Fund only two, 
we believe, of the committee actually know the names of 
those receiving assistance. If this is so, there is more 
chance of help being given where most deserved than is 
possible when there is publicity both of the application and 
of the award. We do not know how far Mr. Eck proposes 
to deal with workmen connected with the industry, but 
these, we think, have a benevolent fund in their trade 
` society.—Ep, Z. Z.] 


RUNNING POWERS—COMPULSORY OR 
OTHERWISE. 


The following interesting letters on the above subject 
have been received since we published our last issue dealing 
fully with the matter. The experience of the writers lends 
great weight to tbeir opinions, 


Rotherham, Deo. 13, 1904. 

Dear Sir,—It is a difficult matter, indeed, to express 
an opinion as to the desirability of inter communication 
between tramway systems, and particularly with regard 
to the commercial possibilities of compulsory interchange 
of traffic and the best method of dividing the receipte and 
working expenses from the through-going traffic. I am, 
however, of opinion that it is wise where authorities can 
enter into ковши to have intercommunication, it is 
desirable in the interests of towns separated by very short 
distances, and in some cases where there is no actual 
distinction except what is recoguised by the various rating 
authorities. 

We are on the point of arranging with Sheffield to run 
through from Rotherham, and vice versá. Unquestionably 
it will be а gain to both towns. It will facilitate travelling 
and induce greater numbers to use the trams, although the 
period of waiting at our terminus is comparatively short, 
yet, short as it is, those who are in the habit of using the 
trams are constantly grumbling because of the necessity 
of changing from one car to another. The method of 
dividing the receipts will have to be regulated according 
to the traffic in each particular town. For instance, in 
some towns it might be found that the traffio in each town 
will be about equal, and I am of opinion that the easier 
way of dealing with the receipts is to let each authority 
take the receipts in its own area, giving the conductors 


tickets belonging. to both authorities. The working 
expenses can ealt with in almost the same way—i.e., 
each undertaking bearing its own expenses in its own 


area, unless, of course, the distance in one area is greater 
than the other, and in that case the agreement would have 
to be made on the basis of so mach pencar mile run. 

D. L. WINTER, 


Chairman of the Rotherham Tramway Committee. 


Rotherham, Dec. 8, 1904. 

Dear Sir,—I am in receipt of yours of the 29th ult. 
re the question of intercommunication between tramway 
systems. The Newcastle case, aa you pointed out, has 
been more in evidence of late, and I am pleased to see 
that this is being amicably settled. I am certainly of the 
opinion that where intercommunication between tramway 
systems is practicable, it is most desirable and in the 
interest of the public that a mutual arrangement for 
interchange of traffic should be come to. As to terms, 
I think that this is a question that could be settled with 
very little difficulty by the authorities interested. 

With rene to the latter part of your lettor те the 
carrying o ls and goods, this is no new thing, 
having been done for some years on several systems, and 
to my knowledge adds very considerably to the revenue, 
and 1 am sure it is worthy of most careful consideration 
by all tramways committees. 

I regret that I have not had time to go further into 
the matter, but trust these few remarks will be of service 
to you.—Yours faithfully, W. GRANT, 

General Manager, Rotherham Tram ways. 


Liscard, Cheshire, Dec. 8, 1904. 
Dear Sir,— Replying to your enquiry, which I regret has 
not had earlier attention, the question of running powers 
over electric tramways is one that is bound to be much in 
evidenee in the future, and nally I am in favour of 
providing the amplest facilities for intercommunication 
between neighbouring communities, so that where a mutual 
working arrangement cannot be entered into between two 
or more undertakings, and it can be shown there is a public 
demand for tramway accommodation, I think that running 
powers should be conceded, subject to the payment to the 
owning authority of an adequate amount for wear and tear, 
and an equitable proportion of the earnings on its track.— 
Yours faithfully, . R. R. GREENE, 
General Manager, Wallasey Council Tramways. 


Bournemouth.—A memorial has been sent to the Corporation for an 
extension from Westbourne to Sandbanks, 
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BRADFORD’S BURNOUT. 


Thursday, Dec. 8, will be remembered by those con- 
nected with (or connected to) the Bradford electricity 
of disaster 
Athanasian 


supply for some considerable time as a da 
and vexation, possibly with the us 
accompaniment. 

The shadow of the trouble had been hanging over the 
heads of those responsible for some little time previously, 
аа the recent report of Mr. Blackman’s to the Electricity 
Committee foreboded. This report stated that the sheath- 
ing of some of the cables had been eaten away, and that a 
considerable amount was known to be on the point of 
breaking down. That this was a correct estimate may be 
judged by the fact that a short-circuit occurred upon the 
negative side of the system in the morning at six o'clock, 
developing into а heavy short across the outers 10 minutes 
later, and upon investigation the fault was located to the 
feeder laid across the iron bridge in School-street. The 
feeder was disconnected at both ends, but a heavy fault 
still remained. The pavement upon the railway bridge was 
opened up, when it was found that the arcing had burnt 
a hole in the iron plates forming the bottom of the bridge. 
The cable was cut upon each side of this, and tested bad 
in both directions. 

At 8.30 a.m. the pavement opposite the Midland Station, 
about a quarter-mile distant from the bridge, was displaced 
by an explosion, and the d was immediately opened 
up to expose the cables, which at this point are laid in two 
parallel brick and stone culverts, which contain the cables 
supplying current to the four most important feeding points 
in the centre of the town.. While this work was proceed- 
ing, violent explosions occurred, and the pavement was 
displaced at other points in the immediate vicinity. The 
explosions became so serious that at 10 o'clock the works 
were shut down in order that the faulty cables might be 
cut clear. 

There are at each feeding point three pavement boxes 
arranged side by side, and the links in all except the centre 
boxes were removed at the four feeding points and at the 
works, but the explosions continued after the current was 
cut off with increasing violence, so that it was not con- 
sidered advisable to commence running again until the 
ground had been opened up and the culverts ventilated in 
places by the removal of the cover stones, which are 6in. 
thick, and consequently heavy to handle. 

Observation at this time showed that nearly all the 
. 15 cables in the two culverts were burnt asunder. The 
works were started up again at mid-day, when smoke 
commenced to re-issue from the ground, the mains being 
at the time fed by 1,800 kw. of plant across the outers, 
and 320 kw. of steam balancers on each side. The 
ground was accordingly opened up below the bottom of 
the culverts, and short lengths of armoured cable, which, 
by the way, no one upon the job knew were located 
there, pulled out in a very heated condition. It was 
difficult at the moment to account for the cable being 
alive, as the whole of the cables had, so far as could be 
ascertained, been disconnected at both ends upon the 
positive and negative poles. The bottom of the culvert, 
which also consisted of stone slabs біп. thick, was 
removed for some yards, and arcs exposed, which were, 
however, kept down by re-covering them with earth. 
The works and feeding-point boxes were visited to con- 
firm that all the links in the outside boxes and at the 
works had been removed. This proving to be the case, 
and as the arcing continued with unabated vigour 
in close proximity to a large gas-main, the works 
were shut down a second time at 2.50, as the feeders 
remainiog were not in any event nearly adequate to carry 
the evening load. It was subsequently found that pieces 
were f out of the -main which was not cut 
off, and it is therefore probable that the damage would 
have assumed very serious proportions had the arcing 
continued. 

The whole of the cables upon each side of the fault were 
now cut, and every available man was set trimming back 
the ends, as it was necessary to test the cables to ascertain 
whioh were useable, as they had been very considerably 


heated carrying the heavy currents to the faults, and the 
terminal points of the individual cables in each direction 
were unknown, owing to the cables having been mixed in 
the culvert. 

While this work was proceeding new cable was got on to 
the job and pulled in to bridge the gap, which was 160 
yards in length. Several of the cables in different parts of 
the town were found to have dead earths upon them, which 
so reduced the capacity of the mains between the fault and 
the feeding points that the current could not be reinstated 
until such time at night as the load fell to the capacity of 
the available mains, The supply of practically the whole 
of the town was reinstated at midnight, but while the 
main fault was being dealt with another developed in quite 
another part of the town, and this was taken in hand and 
the supply recommenced here soon after six next morning. 
During the night the faults upon the more important of the 
defective cables were located, and the following day addi- 
tional temporary cables were got in to augment those 
bridging the gap caused by the destroyed cables. 

The cables that were the cause of the mishap, and those 
burnt out thereby, were laid between 84 and 16 years ago, 
and were burnt through at many places at old-fashioned, 
cast-iron, strai ht-through joint-boxes, fitted with rubber 
glands, the cables having lead sheaths and hygroscopic 
insulation. The Bradford system of mains has until the 
last few months consisted wholly of single-core cables, and 
there are no fuses upon these. 

The mystery of the live cables beneath the culverts was 
cleared up in tracing the cables out, and found to be caused 


by a set of three single-pole disconnecting boxes bein 


arranged with the negative between the positive an 
neutral instead of the neutral box being in the centre, as 
in all other parts of the town. 

The trouble is attributed to stray currents upon the 
cable sheaths causing a fault at the point where a cable 
entered a rubber gland joint-box, and thus raising the 
potential of the lead sheaths (these not being electrically 
connected across the boxes), and the moral is obvious. 

Considerable inconvenience was caused by the complete 
shut down of the thousand odd motors in the town. Candles 
were quickly at famine prices, and finally became 
unobtainable. A committee meeting at the town hall 
was illumined by candles atuck in whisky bottles, which, 
strange to say, were found on the premises. When at 
midnight the current was put on from the works, the 
unusual spectacle of business establishments fully lit up 
and with shafting at work was to be seen. This was due 
to switches having been left on, and a aumber of policemen 
were detailed to drag unfortunate shopkeepers from 
their beds in the suburbs to come down and switch off. 


THE MEASUREMENT OF VACUUM. 
BY C. TURNBULL. 


The invention of the steam'turbine has given us an 
electric generator taking up little space even for enormous 
outputs. We are also able to obtain single boilers which 
will give us as much as 40, 000lb. of water in an hour in an 
economical manner, although taking up small floor space. 
But while many of the problems of other days are being 
solved, the greater problem still confronts us—namely, that 
the price for electrical energy has gone down to limite that 
were almost undreamt of, and it is likely to go down still 
further. We must therefore look to the saving of at 
present neglected losses to pay our way in the future. 
Given large and efficient engines and boilers in the station, 
one of the chief problems will be to move very large 
quantities of coal, oxygen, and condensing water in the most 
economical manner. Indeed, I have по doubt that we will 
soon see the same attention given to instruments showing 
the composition and temperature of flue gasés, the amount 
and temperature of coadensing water, and to the actual 
vacuum at the engine exhaust, with a view to the regula- 
tion of the results in а proper manner, that is now given to 
the switchboard instruments. 


+ Paper read before the Newcastle Seetion of the [nstitution of 
Electrical Engineers, 
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To-night I would particularly direct your attention to 
the measurement of vacuum. While this is becoming one 
of the most important things in the whole station, its 
measurement at present is obtained in a most unsatisfactory 
and indirect manner. The vacuum gauge in common ure 
measures the difference between the condenser pressure and 
the atmospheric pressure. It is, therefore, to 
read the barometer as well as the vacuum gauge to get at 
the true result. Thus with a vacuum gauge at 25in. and 
the barometer at 50in., the actual pressure of the condenser 


MERCURY 
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is bin, and this Sin. is the only quantity that really con- 
cerns us. (The term “percentage of vacuum” which is 
sometimes used is quite wrong.) Unfortunately, this fact 
seems to have been covered op a deal. А high 
barometer helps to make a high reading on the vacuum 
gauge, and people sometimes seem to like it accordingly, 
yet the increased atmospheric pressure probably decreases 
the actual vacuum. The lower the barometer is, the better 
will be the actual vacuum, although the vacuum gauge will 
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show a worse result. What we require, then, is an instru- 
ment which will fulfil the following requirements: (1) it 
must show the actual pressure in the condenser quite inde- 
pendently of the pressure of the atmosphere; (2) it must 
be quite accurate in its readings, and not liable to go 
wrong. 

The first requirement would be met by an ordinary 
Bourdon gauge with an exhausted tube (or a similar arrange- 
ment to that used in the aneroid barometer), but with the 
case of the instrument connected to the condenser. This 
will measure the actual pressure at the exhaust, quite 
independently of the pressure of the atmosphere. Another 


and perhaps better way is to make use of the ordinary 
mercury barometer, only it must be connected up properly. 
As ordinarily used (Fig. 1) the mercury column balances the 
difference between the condenser pressure and that of the 
atmosphere. If we connect up asin Fig. 2, the mercury 
column will show simply the actual pressure in the con- 
denser, and quite accurately. When the mercury rises Ain. 
in the tube, it means just that there is a pressure in the 
condenser which has an effect upon the back of the piston 
of a reciprocating engine as if the piston were lifting a 
layer of mercury 4in. deep. I think that this concrete 
idea helps us to understand the reality of the stuff left in 
а 26in. vacuum, and how it is that good work may be got 
out of this stuff if it is allowed to flow into a still lower 
pressure. For most purposes with the Fig. 2 instrument, a 
10in. tube is quite long enough, for this will show a vacuum 
as lowas 20in. The instrument can therefore be made in a 
neat and cheap form. The idea is not new, of course, 
but во far as I know it has not come into common use. 
Whether ог по it would be better to speak of a 29in. 
vacuum as being a lin. back pressure, time alone will show. 

Position of Gauge.—It is to be noted that the aaa any 
vacuum gauge is materially sltered by its position. If it be 
placed low down, then water will collect in the tube lead- 
ing to it, and the weight of the column of water will affect 
the reading. Probably this fact often accounts for the 
difference of reading between the gauge on the engine 
exhaust pipe and the gauge on the condenser, as much as 
the drop of pressure between the two due to loss in the 
connecting pipes. 

Seeing the enormous importance of good vacuum with 
large turbines, I have thought that the subject would prove 
worthy of your interest to-night 


THE USE OF IRON IN ALTERNATE-CURRENT 
INSTRUMENTS. * 
BY W. E. SUMPNER, D.SC, MEMBER. 
(Concluded from page 853.) 
APPENDIX. 

Note IL—The Action of a Rotating Magnetic Field on a Coil 
conveying an Alternating Current, and free to rotate 
about the same axis as the field. 

Assume the axis of rotation perpendicular to the plane 
of the paper and represented by О in Fig. 10. Let the 
rotating field be of constant strength, F, апа of uniform 
angular velocity, р. Let its position be O F, initially, and 
be OF at time) ¢, where 0 = pt is the angle FO F.. Let the 
plane of the coil be represented by OC inclined at angle 


4 


0 


Fic. 10. 


D to O F.. Suppose the current in the coil follows the 
sine law, and that its value at any moment is 
A, sin (p t- Ф) 
where ф ів the phase angle to be measured, then the torque 
tending to move the coil is at every instant proportional to 
A. F віп (pt - $) cos (pt Р). 
The mean value of this will be zero when 
D= Ф, 
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or the angular deflection, D, of a pointer attached to the 
coil will directly measure the phase angle ¢ whatever the 
frequency of the current. If $ is greater than D the coil 
will move so as to increase D, and vice versá, the turning 
moment reversing sign with D- 4. It will be readily seen 
that the turning moment is greatest when D and ¢ differ 
by 90deg., and that there is an unstable position of equili- 
brium when these quantities differ by 180deg. 

The rotating field will tend to induce а current in the 
coil as in an induction motor, and there will in consequence 
be a tendency for it to rotate with the field. This can be 
made quite negligible by the use of resistances in series 
with the coil. The more inductive these resistances are the 
leas will be the effect. If the current in the coil is produced, 
as it would be in practice, by a current transformer, a 
tendency of this kind would have no effect on the current 
through the coil, but only on the voltage absorbed by the 
primary. 

If the current does not follow the sine law there will be 
no direct 5 between the deflection, D, and the 
effective angle of lag of the current. If, however, the 
rotating field be uniform in strength and angular velocity, 
D will depend upon and be a measure of the time elapaing 
between the instant at which the field is directed along 
O F., and the instant at which the current passes through 
its zero value, but D must be measured from some zero 
position not necessarily coinciding with О ЕЁ. "The calibra- 
tion of tbe instrument as a power-factor indicator will to a 
slight extent be dependent on the wave-form of the current, 
for if F is constant in magnitude and angular velocity, 
while the current, А, through the coil has some special 
wave-form, the torque on the coil is proportional to 

А сов (pt - D), | 

and ite average value will vanish for & particular relative 
position of the waves representing the current A and the 
sine function cos (p t- D), supposing these waves plotted to 
a time base. If the wave-form of A remains constant, but 
its phase (as represented by the instant of reversal) varies, 
the displacement of the wave A will be proportional to 
the time eR oes the phase, while the displacement of 
the wave cos (pt — D) will be proportional to D, hence for 
different phases of A the equilibrium value of D will be a 
direct measure of this time or phase. | 

If F is neither uniform in angular velocity nor constant 
in magnitude, the effect becomes more complicated. The 
torque is then measured by the average value of 


AF COS (8 - D), 
where F=F, +f, and 0-pi4 d. 


Е. is the average strength of the rotating field, and p the 
average value of its angular velocity. A, f, and 6 are alter- 
nating periodic functions of the time. D is then no longer 
proportional to the time representing the phase of A, but is 
still solely determined by this time for given wave-forms of 


А, f, and 9. 
Note II.—Wattmeter Errors. 
If owing to self-induction in the pressure coil the current 
in it lags by an angle 0 behind the voltage causing it, the 
wattmeter will read 


V А сов 0 cos ($ 0), instead of V A cos 4, 


where cos $ is the power factor of the load, and ф is positive 
for lagging currents and negative for leading ones. The 
factor cos 0 can be considered unity for the small angles of 
Ө at all likely to occur. Even if 6 is ideg, cos 0 = 
0:99085. This factor is, moreover, independent of the 
phase of the load, and is, therefore, allowed for in the 
calibration of the instrument. Its variation with frequency 
is utterly negligible. 

We can regard the small angle 0 as a small decrement 
of ф, во that if the true watts, W, are given by 


W = ҮА cos ф, 
we have for the error 5 W, 


T %% v A sin РЧ 


S W 5 W : 
— = 0 __— - 6 ; 
wW tan ¢, and TA sin ф 


In these equations, of course, Ó must be in radians 


or, 
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(1deg. - 0 01745), so that 0 tan ф represents the error in 
reading as compared with the true power in watts, while 
Ө sin ф is the ratio the error in reading bears to the volt- 
amperes. These errors are worked out in Table I. for an 
angle of 1 For small angles the errors are proportional 

6. Whether these errors produce an appreciable effect 
on the instrument reading depends very much on the mean- 
ing in watts of the full deflection of the instrument. If 


-this denotes V A numerically, the error as a reading may 


not be easily detected for lower power factors, but if 1t 
denotes V A cos ф, or W, the error may be large. 

The error increases with the phase difference ¢ between 
volts and “р In the measurement of power on three- 
phase mains by the two-wattmeter metbod, there is always 
a phase difference of 30deg. or more between the currents 
in the two coils of one of the instruments, and it seems 
natural to expect appreciable errors in the masurement 
when the mains carry lagging currents. But on examina- 
tion it will be found that the error is not greater than would 
be the case on single-phase mains carrying currents of the 
same power factor. For if the instruments are alike, the 
effect of а small lag 0 in the pressure coils is the same aa 
slightly diminishing ¢. The two wattmeters read respec- 
tively 
W,- А V cos (30+ $ 6) 

WAV cos (50 — ф — 0), 


where V is the voltage between the maine, and A is the 
line current, assuming balanced loads. 
So that the watts read are given by 
W, + W,=2A V cos 50 cos (G — 6), 
and the true watts, W, are obtained from this by putting 
0-0. Hence as before, regarding 0 as а small decrement 
of ¢, we have, if 5 W is the error in the measurement, 


AL tan G. 


aud 


Note III.—On Wattmeters having Iron-Cored Electromagnets. 


Suppose an instrument such as is illustrated in Figs. 6 
to 8 have its electromagnet excited by a coil of n, turns 
and resistance r, by means of a current A,, produced by 
voltage V,. Let N be the total flux through the coil, the 
induction ш, in every part of the air-gap being assumed 
proportional to N. We have 

aN 


VI r А„ + d BEP (1) 


Let the load current, A, be passed through the primary of 
an air-core transformer, the secondary of which is con- 
nected, through a considerable non-inductive resistance, R, 
with the moving coil of the instrument. Assume the 
current, c, produced in the secondary winding is insufficient 
to alter the magnetic effect of A. We then have 


k dA 


кт 2 2 
"Rd (8) 
where * is some constant. The torque exerted on the 
moving coil for any given deflection will be proportional to 
T 
| cN di, 
0 
where Т is the periodic time. This quantity is propor- 
tional to А 
| | B 4 A d. 
, 4 


But since N and A are periodic functions having the same 


4 


period, T, this integral is easily shown to be the same 
numerically as 
T ам 
| ^ta. 
Р dt 
whence by (1) it is proportional to 
T 
| A (V, -r Am) dt. 
0 


Assuming that the vector representing the copper drop, 
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e 


т Am, is negligible in comparison with that representing VI, 


measure of Е 
| AV, di, 
0 


or of the watts, if V, is the voltage across the mains. This 
result will be true whatever the wave-form or frequency, 
whatever the nature of the iron forming the core of the 
electromagnet, and whatever the pbase difference between 
V, and A, provided the copper drop is negligible, and the 
transformer current, c, varies аз the rate of change of А. 

Suppose the self induced magnetic voltage is denoted by 
Vm, where 


Vin = Ny and Vi =r Amt Үл 


the deflection of the instrument measures the mean value 
of the product V., A in all cases. Suppose the coil of the 
electromagnet, instead of being shunted directly to the 
mains, forms the load of the secondary of an instrument 
transformer, the primary of which is shunted across the 
mains at voltage V. The average product of V A then 
represents the watts to be measured, while the reading of 
the instrument is a measure of the mean value of V. A. 

If Fig. 11 represents the vector diagram of the voltages 
and currents considered, and if 0, and 0, represent respec- 
tively the phase differences between V, and V, and between 
Vi and Vm, the error in the wattmeter mainly depends 


о | 
Еа. 11. 


upon the values of these phase differences, 0, and 62. For 
the ratio of the lengths of the vectors Vn and V is indepen- 


dent of $, the phase of the load current A in reference to V, 
and varies only inappreciably with frequency, or for different 
values of V. If 0 is the excess of the angle ве 


of the wattmeter follows the same law ass that given in 
Note II., and we have for small values of б, 


óW 
— == 0 X 
W tan Фф 


The value of 0 must be well within 1deg if tbe wattmeter 
is to work satisfactorily on circuits of different power factor. 
0 is the resultant phase error due to (1) the phase difference 
between V, and Ум; (2) the phase difference between the 
primary and secondary voltage of а pressure transformer if 
used with the magnetising coil; and (5) any difference 
between a right angle and the actual phase difference of 
the currents c and À. 

It is to be noted that the inductive effect of the alter- 
nating field does not tend to turn the moving coil. The 
field flux, N,, enclosed by the latter varies with the position 
of the coil, but, for a given position, is always proportional 
to the total flux, N, produced by the alternating electro- 
magnet. The induced E.M.F. is proportional to the rate 
of change of N, so that with non-inductive resistances in 
series with the coil the current produced by this E.M.F. 
is орошон to, and in phase with, the rate of change of 
N. . The field in which the coil is placed is measured by N, 


the firm. 
are clearly described and illustrated. Eve 
we are told, either a milliampere-meter r 

а milli-voltmeter reading to 75 milli-volta, The large currents or 


tion, for whi 


ting 
V from A, over the angle separating Vn from A, the error 


in book No, 2 


‚во that the torque on the coil due to this induced current 
it will be seen that the deflection of the instrument is а | is proportional to 


aN 
at’ 


the average value of which is zero for all periodic functions. 


f it сап be shown that the angle between V, and V.. 


introduced by the copper drop in the magnetising coil is no 
larger than the phase differences caused by the use of 
current and voltage transformers with wattmeters, it 
necessarily follows that the use of iron-cored electro- 
magnets in wattmeters need introduce no greater error into 
the measurement of power than such transformers actually 
do in practice, while the greater seneitiveness and range 
of an instrument constructed in this way are obvious 
advantages. 


ааа 
TRADE NOTICES AND NOVELTIES. 


Electrical Instruments. 
Daring the last two years Messrs. Orompton and Co., Limited, have 


been engaged in working out а system of manufacturing electrical 
instruments of the moving.c»il type for direct currents in such a way 
that they can be easily verified and adjusted by the user. The practical 
results of this labour are set forth in a pamp 


et recently published by 
In this pamphlet the detaile of the construction adopted 
indicating instrument is, 
g to 15 milliamperes, or 


pressures they are used to indicate are not required for their calibra- 
a Leclanché dry cell or а small accumulator is sufficient. 
The method of testing them, and of making any small corrections that 
may be found necessary, is explained on pp. 9 and 10 of the pamphlet, 
a оору of which any reader interested could not do better than obtain. 


* Bifluid" Tachometers. 


A new type of spsed indicator is described in a list recently issued 
1 Messrs. W. E. Moulsdale and Co., 44 Ohapel-street, Liverpool. 

e '' Bifluid" tachometer, as it is called, is a patented instrument fo 
measuring speed of rotation or of progressive motion by utilising the 
difference of effect exercised by centrifugal force on two fluids of widely 


different specific gravity, enclosed in a tube and specially-constructed 


reservoir. The instrument may be mounted direct upon any vertical 
revolving part, or driven by pulley and belt from any rotating part of 
the machine. It has no springs, levers, or pendulums, but acts like a 
thermometer or a barometer, indicating on a scale by the height of the 
fluid in the tube the speed of the motor or machine at any instant. 
The scale may be graduated to show miles per hour, feet per second, 
revolutions: per minute, knots per hour, or auy other desired oom- 
bination. 
Fourteen-Day Recording Instruments. 


We note that Messrs, J. H. Holmes and Oo., Newcastle-on-Tyne, 
are making recording voltmeters and ammeters which will run for a 
fortnight without rewinding or reiaking. In other words, two of the 
chief difficulties peculiar to the design of this class of apparatus 
that of driving a continuous band of paper and keeping up a supply 
of ink for a lengthened period without constant attention—have been 
successfully overcome in these instruments; the former by the use of 
a serrated driving wheel acting on the centre of the paper band, and 
the latter by a special form of pen capable of carrying a large supply 
of ink, and moving across the paper in a straight line instead of 
describing an arc of a circle. The paper roll is rewound on а spool 
after it has passed beneath the pen. The electrical movement 
consists of two solenoids, into which are drawn soft-iron cores 
attached to a beam on the spindle of the pen lever. The pull 
is exerted against а phosphor-bronze spring, and owing to the special 
form of solenoids and construction of other parts, a practically equal 
scale is produced, while hysteresis is reduced to a negligible quantity. 
The movement of the cores within the solenoids gives a strong damping 
effect, so much so that the system is more dead-beat than a moving · ooil 
movement under similar conditions. For recording ammeters of 
40 amperes and upwards a moving-coil system is, however, used in 
place of this solenoid movement, and outside shunts with lengths of 
flexible connectors are supplied. These recording ammeters and volt- 
meters are made in two types, respectively for mounting on switchboards 
and portable use. The portable type voltmeters have the resistances 
self-contained up to 300 volts; above that voltage separate resistance 
boxes are added. 

Catalogues, ete. 


Dick-KERR PLANT.—From Messrs. Dick, Kerr, and Co., Limited, 
of Abchurch-yard, Cannon- street, London, E. O., Preston, and Kil. 
marnock, come two publications — one a revised edition of their direot- 
current generator book and the second a volume describing alternating 
current machinery of the firm's manufacture. Either is well worthy 
of a place on any electrical engineer’s bookshelf. In fact, we have 
never seen better productions of their kind, the illustrations being 
especially fine. e first-mentioned describes the various parts 
and the process of manufacture of a Preston standard-type ооп. 
tinuous-current generator, while the principal features of Dick - 
Kerr three-phase generators and sub-station plant are set forth 
i he construction of these latter machines is 
based on the very latest developments in the design of polyphase 


plant. Some useful line drawings are given, in addition to a number 
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of splendid half-tone illustrations, and the descriptive matter is lucid 
in style. If the demand (ог these books bears a fair proportion to 
their merits, no doubt the current editions will soon be O.P. We 
must, indeed, congratulate Messrs. Dick, Kerr and Oo., Limited, upon 
the general excellence of their latest publications. 


FEED-WATER HEATERS, ETC.—Erith’s Engineering Company, 
70, Gracechurch-street, London, have sent us a copy of their catalogue, 
No. 165, dealing with Cochrane feed-water heaters and purifiers, 
of which they are the sole makers. These heaters are supplied for 
capacities ranging from 150 to 30,000 gallons per hour, and plants 
representing a very large total output have already been installed. In 
the same catalogae is described the firm’s automatic hot process 
purifier, This is a water heater and softener combined, used for the 
chemical treatment of hard water. The purification is accomplished 
partly by the mechanical action of the heat of the exhaust steam, 
which drives off the liberated gases through a vent to the atmosphere, 


and partly by the use of a single inexpensive chemical reagent—viz. 
ordinary soda ash. 


„ EniSWAN" FitTines.—In issuing a second edition,§the Edison 
and Swan United Electric Light Company, Limited, 36 and 37, Queen- 
street, Oheapside, E. O., have taken the opportunity to revise and 
enlarge their oatalogue (Section II.) of ship, factory, and colliery 
fittings, etc. They are now listing a large size colliery fitting, with 
cast-iron painted reflector and well glass, to take up to five 380. p. 
lamps. e note, further, that a large assortment of all-porcelain 
fittings, cheap factory fittings, and street lamp fittings have been 


added; also two pages of traction fittings for the interiors of 
tramoars. 


NOTES ON PERMANENT WAY FOR TRAMWAYS.* 
BY A. М. CONNETT, M.LC.E, (MEMBER OF COUNCIL). 
(Concluded from page 845.) 


Theoretically, the flange pressure to overcome centre or 
side-plate friction on bogie trucks only takes place on 
entering and leaving the curve, assuming that this is not 
compounded. The trucks not being absolutely rigid, there 
is some give in them, and, consequently, flange pressure 
from this cause will exist all through the curve, though, of 
course, to а much greater degree at the two ends. To sum 
up, one cannot assume a minimum rail and flange wear 
with bogie trucks, especially of the side-bearing maximum 
traction type. Previous to the introduction of the standard 
types, most of the curve rails had vertical sides to the lip 
or guard. Consequently the wear of the lip and flange 
was very rapid until the angle of wear (12deg. to 16deg.) 
was veache. Unfortunately, there was then very little 
lip left,and renewals were consequently unnecessarily rapid. 
With the standard type of curve rails much better results 
will be obtained. Perhaps, in the near future, curve rails 
will be rolled of a more suitable material—say nickel steel. 

Conctruction.— It has already been said that the concrete 
type of construction will in all probability remain standard 
in this country. There is nothing to show but that, all 
things considered, it is the most suitable. Public opinion 
in this country demands a better appearance of the street 
surface than elsewhere, and this means that the tracks 
must be laid and maintained in such a manner as to give 
the least obstruction to vehicular traffic. The best way to 
accomplish this is to lay both paving setts and rails on an 
unyielding foundation. Notwithstanding that the best 
cement is that which is slow setting, progressing slowly 
and uniformly to its maximum strength, tramway condi- 
tions are such that quick-setting cement is essential. If 
the work could be protected from traffic for a long period, 
slow-setting cement might be used with advantage, but 
this is generally an impossible condition. The proportions 
to make a good concrete are often specified in a misleading 
way. For instance, 6 to 1 concrete is mentioned in а 
schedule, and described in the specifications as 4 parts 
broken stone, 2 parte of sand and 1 cement. Such a 
mixture is in reality nearer a 4 to 1 than a 6 to 1. Ballast, 
or pit gravel, if suitable, is often allowed to be gubstituted 
for the mixture of sand and broken stone. In this case & 
mixture of 6 of gravel to 1 of cement is considered for all 
practical purposes the equivalent of the mixture of 4 of 
stone to 2 of sand. А little consideration will show that 
this cannot be the case. A suggested variation in the speci- 


„% HoLMES-PAGE" SwiroHEs.—The advantages of Holmes-Page " 
patent quick-break chopper-type switches are described in one of the 
catalogaes recently issued by Messrs. J. Н. Holmes and Oo., Newcastle- 
on-Tyne, the makers, Several usefal types are illustrated, among them 
being single, double, and triple pole switches in cast-iron boxes, 
designed to meet the requirements of the various fire offices, electricity 
supply companies, and municipal authorities. These switches, it may 
be added, are of particularly neat appearance. 

Excess INDICATORS AND AUTOMATIC LIyr CON TROLLERBS.— From 
Messrs. Monté Oallow and Oo., 6, Ludgate-broadway, E.O., we have 
recently received two leaflets, one of which describes excess indicators 
(Atkinson's patent), These indicators have been designed, we are told, 
to meet the requirements for an instrument to record the fact of an 
eroess current having pessed through electrical apparatus, such as 
motors, transformers, etc., for more than a short period of time, They 
work on the well-known principle of the Atkinson demand indicator, 
and аге made in four types. The second leaflet deals with automatic 
reversing starters, suitable for lifts working on direct, alternating, or 
polyphase currents. In these starters the resistance cannot be cut out 
of circuit when the motor is so overloaded that it is unable to start. 


WEST HAM CORPORATION TRAMWAYS. 


Herewith we give abstracts of the revenue account and 
balance-sheet of the West Ham Corporation tramways for 
the half-year ended Sept. 30,1904. The capital expenditure 
to that date amounted to £196,538. 


REVENUE ACCOUNT. 


Dr. | Expenditure. £ в. d. | fication is that the sand and stone shall be mixed in specified 
ный * Vf.. & Е i 1 proportions, and that the concrete shall consist of & E 
enerai e ses, salaries or S OU % O —„— в : 
pairs in of so much of the aggregate to 1 of the cement. II, for 
Бера . i ps 355 3.220 1 0 example, 6 to 1 concrete is intended, this could be specified 
Proportion of cost of temporary buildings. .. =. 1000 0 0 | Gof the aggregate to 1 of cement, the aggregate to be com- 
Repairs and maintenance of horse сагв ................... . 762 8 1 posed of 4 parte of stone to 2 of sand. There are two 
; f setting the rails on the concrete, each of which has 
Total amount of working expensed ................... _ 17,550 9 8 | Ways Ot. ia laid to withi 
Balan ied to net revenue account ................ 13,397 11 6 its partisans. In one case the concrete is lar within, 
а men —— | say, an inch of the proper surface for the base of the rail, 
£30,748 1 2 and the rails are then laid on the concrete and surfaced by 
Cr. Income, £ s d. blocks or wedges. The space between the base of the rail 
Traffic revenue—electric cars... . . .. . =- 27,259 15 9 he top of the concrete is packed in with fine concrete. 
Advertising rights on cars 488 5 5 and t р 1 disad Thi thod is that th 
"Ran Боле ра. от - The princi isadvantage of this me 18 the 
Traffic and sundry revenue from horse cars .. 5,000 0 0 п; bike caile to the required levels may diminial 
£30,748 1 2 the packing space to such an extent that only a very 
Басца павет, thin skin of fine concrete сап be placed between the base 
: Liabilities. N 0 0 of the rail and the foundation, properly speaking. The 
bis Has Сотона ) eres 216219 7| Vibratory action of the rails due to the car traffic may 
VVV 831 1 5 | crack, pulverise, or otherwise injure this thin layer of 
Reserve or renewals fund ................. o Pe 3,016 7 9 concrete or mortar. The other way is to block up the 
2995614 8 9 rails to the required levels first, and then place the con- 
0 T ^ а. | crete in one operation. To do this the 5 needs to be 
г. eso Р ade rather wet, so that it will have the characteristics 
Oost of existing works, eto. - sats m ТРТУ 196,558 5 5 0 : , : 
Expenses o ins and discount of Corporation stock... .. 41,550 11 10 of a quaking mass. The ont epe ко ае к 
Cash and investments—oconsolidated loans fund. ... .... 2,162 19 7 | beyond the base of the rails on each side, and wor we 
Cash in bankers’ hands ................... 4659 2 онооно еее 49,955 15 3 under the rails, and then all smoothed oft with the shovel 
1 оп Serene Piet AO — E 3 an 15 : before it is set. If the work is properly done, үө rn 
emporary lings... . e , : better result. Great care shou 
N litan Сошрепу.................. . 1169 6 0 |should give the be ' r 
North Metropoli И дан ä 8 sess . . 199 9 1 exercised that the foundation on which the concrete rests 


£295,614 8 9 * Paper read before the Tramways and Light Railways Association. 


THE ELECTRICAL ENGINEER, DECEMBER 16, 1904. 898 


the lines, and that the special features of the construction, 
if contributory to the good result, are only во in а minor 
degree. 

There is а very marked tendency in permanent-way 
construction now to anchor firmly the rails to the concrete 
bed. The object of this is to prevent the working of the 
rails under the rolling action of the cars. The principal 
disadvantage in the vertical motion of the rails is to 
produce a joint between the abutting paving and the rails. 
Whether anchoring will prevent this, and, if so, what form 
of anchors should be used, and the requisite spacing, will 
bave to be determined by experience. There is one thing 
that is quite evident—viz, that the amount of movement 
is slight, and that any anchor which allows the slightest 
play between it and the rail, or between it and the concrete, 
will not be efficient. 

Paving.—The author remarks that this must be governed 
largely by local conditions. From the point of view of 
maintenance, there can be no question but that granite sett 
paving is the proper one for tramway tracks, but considera- 
tions of another nature have often more force than the 
permanent-way upkeep of tramlines. Consequently, wood 
paving has been largely used, especially in streets where 
the paving from the kerb to the rails is wood. This is 
quite natural, and the tramway engineer must, in many 
instances, accept the inevitable, and pave his lines with 
wood. Outside the question of wear and early renewal of 
such paving, there is always the danger that the blocks 
will expand to such an extent that the gauge of the track 
is endangered. With a Tin. rail and 4in. depth of block 
there is little, if any, danger of this occurring ; the con- 
crete and floating coming up дїп. from the base of the rail 
surrounds it, во that it is held tightly againet any lateral 
movement. The effect of expansion in this case is that 
the wood arches from rail to rail. It is quite common 
to hear a dull, hollow sound when a vehicle passes over 
such a pavement. With deeper blocks, or shallower rails, 
or the combination of both, there is danger of the rails 
moving or tilting. In this case dependence can be placed 
оп the anchors, if such form part of the construction, to 
prevent the movement of the rails. The tie-rods should 
be especially strong, placed as high as possible and spaced 
closely together. My own experience has been that with 
soft wood thoroughly creosoted there is little or no danger 
of disturbance to the track from expansion of the wood 
blocks. With hard wood blocks, which naturally are 
untreated, this danger exists, and very great precautions 
must consequently be taken. Tarred macadam has been 
used to some extent for lines in sparsely settled districts 
where the roads are but little used. Such pavement must 
be put down when the weatber conditions are suitable. 
There is but little use in specifying tarred macadam for 
winter work and expecting good results from it. 

In conclusion, the author remarks that there are many 
other special features of permanent-way construction, but 
these are too extensive for discussion in а single paper. 


is sufficient to properly carry the cars and regular street 
vehicular traffic. If the foundation is insufficient there 
‘will be settlements of the concrete, and consequent damage 
to the work. It is a trying problem to the engineer 
to know just what to do in case the subsoil looks at all 
treacherous. Additional depths of concrete will answer 
in some cases where the settlements are not uniform, 
but in small pockets. The concrete in this case will act 
as a bridge or an arch to carry the load over the weak 
spots. In case uniform settlement is to be expected a 
‘sleeper construction would be the safest.’ This would be 
on the principle that there will be a settlement, and that 
the cheapest means of resurfacing the track one or more 
times until all the settlements have taken place will be to 
lift the rails and sleepers and repack under the latter. In 
this case, of course, concrete between the sleepers for paving 
foundations would be inadvisable. Broken stone ballast 
would be the best for temporary purposes until all settle- 
ment had taken place, and then finally the whole could be 
permanently concreted. Ifaconcrete foundation is required 
at first, it might be practical to use ferro-concrete under 
and beyond the track for the purpose of increasing the 
bearing surface of the track without using a prohibitive 
depth of concrete. Fortunately, such cases are compara- 
tively rare, and when they are met there must be some 
extraordinary means taken to prevent settlement and con- 
sequent damage to the work, or, on the other hand, to 
recognise that this will occur, and design the road bed 
so that the repairs can be made later at a minimum cost. 
A very interesting variation from the usual type of con- 
struction is that adopted by Mr. A. E. White, M. I. C. E, 
at Hull This is undoubtedly familiar to all, so no 
extended description of it need be made. The construc- 
tion is essentially a concrete one, but there is interposed 
between the rail and the concrete a creosoted Baltic 
redwood sleeper 4in. deep and 7in. wide. A similar con- 
struction was used in the Third-avenue conduit construc- 
tion in New York, a continuous wooden atringer being 
placed between the rails and the yoke seats. The purpose 
of this wood liner is to provide some elasticity to the 
running rail, and, consequently, a more noiseless and 
perhaps easier riding track. Such a track must in no way 
be confounded with what is known generally as the sleeper 
construotion, so widely used in America. The longitudinal 
sleeper in Hull is merely a cushion between the rail and 
the concrete foundation. The rail used in Hull has novel 
features. The groove is in the centre, with two narrow 
treads on each side. The wheel, of course, has two treads 
and a central flange. The advantage of such a rail is that 
there is uniform wear each side of the groove. The joints 
are bevelled to an angle of 45deg. This type of rail can 
in the very nature of things have little general use, for the 
reason pointed out by Mr. White—viz., that it cannot be 
connected up for intercommunication with systems on 
which the ordinary rail is used. If what has previously 
been stated on the subject of rail joints is true, the 
good results shown in Hull with these joints should be due 
го other causes. Mr. White writes “that comparatively 
little trouble has been experienced with the rail joints, and 
the rhythmic hammering of the car wheel as it passes over 
the joint is not heard on the Hull system in the same 
way as in most other systems which have been in operation 
for any length of time with ordinary joints. The two 
routes first constructed have now been running for over 
five years, and, until during the last few months, the rail 
joints have had practically no attention. We are now, 
however, having them all tried over with а straight edge, 
and all joints which are in any way loose, or show a 
depression of more than gin. on a 5ft. stretch with the 
straight edge, are being opened out, packed where required, 
and tightened up.” Mr. White further points out that, 
making due allowance for extraordinary expenses connected 
with the maintenance of the permanent way, there is left 
a sum of £700 for ordinary maintenance. This for a car 
mileage of 2,500,000 makes an expense of ‘067d. per car 
mile, which is only about one-quarter of that usually found 
on tramlines that have been running for this period, which 
is certainly very satisfactory. Personally, I believe that 
this result is in a great measure due to the care which 
must have been exercised originally in the construction of 


DESCRIPTION OF ELECTRIC LIGHT AND POWER 
SCHEMES IN NEW YORK, WITH SPECIAL 
REFERENCE TO THE WATERSIDE STATION 
OF THE NEW YORK EDISON COMPANY.* 

BY P. S. SHEARDOWN, MEMBER 


(Concluded from page 868.) 


Power STATIONS ERECTED OR IN COURSE OF CONSTRUCTION 
IN New YORK OUTSIDE MANHATTAN JSLAND. 


The Edison Illuminating Company of Brooklyn.—The popu- 
lation of Brooklyn as giveu by the Board of Health estimates 
for 1903 is 1,515,000 as against 1,929,000 for Manhattan, but 
Brooklyn covers an area of 77:62 square miles as against 21:95 
square miles in Manhattan. To this constituency the Edison 
Illuminating Company of Brooklyn supplies electrical energy 
for lighting and power. The first annual report, dated Jan. 1, 
1890, shows that there was an equivalent of 6,600 16-c.p. 
lamps connected to the mains. To-day there is an equivalent 
of upwards of 800,000 lamps, and the load has grown so rapidly 
that the 50,000 h.p. in high-class engines at the company's two 


* Paper read before the Dublin Section of the Institution of 
Electrical Engineers. 
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stations will be insufficient to carry it, and two more machines 
have been ordered and are now in course of construction—one 
а 5,000-h.p. cross-compound Westinghouse and the other a 
10,000-h.p. turbine (the first Parsons turbine to be made in 
this country by the Allis-Chalmers Company). The company 
operates two systems, most of the lighting being done from а 
three-wire direct-current system at 230 volts across the outers, 
current being supplied to it from rotary converter sub-stations 
which are supplied with a three-phase 6,600-volt current from the 
main generating stations. The company also operates л two- 
phase alternating, 60-cycle overhead system for suburban or 
5 sections. The alternating- current circuits are 
changed over to direot as rapidly as is warranted by business 
returns. The exceptional feature of the Brooklyn Company's 
business is the extent and proportions of its summer load, the 

ak of which last year was higher on July 4 than on the 

eaviest day in the previous December. The reason for this is 
that the Brooklyn Edison Company is fortunate in that it 
includes within its sphere of operation a district known as 
Coney Island, which is the greatest summer resort in America, 
and during the summer is the playground and theatre of amase- 
ment to a population within the metropolitan district exceeding 
four millions. The Coney Island load of the Edison Company 
begins about May 15 and lasts through until Oct. 1. Most of 
the lamps in use in Coney Island are of 8 c.p., and this summer 
their number was upwards of 300,000. One place of amuse- 
ment in Coney Island, known as Dreamland, alone requires 
from the Edison Company 45,000 amperes. А decorative 
tower in the centre of this fóte ground alone contains 42,000 


mps. 

Tous Stations of the Brooklyn Rapid Transit Company.— 
The Brooklyn Rapid Transit Company operates both the 
elevated and surface cars in the borough of Brooklyn. If space 
permitted, many facts of interest oould be given of these 
extremely complex transportation,systems. Suffice it to say that 
Brooklyn acts in part as a dormitory for Manhattan, and includes 
within its limits the chief summer resorts of New York City, 
of which the most important is Coney Island. The company 
own and operate 529 miles of track, of which 461 are surface 
and 68 elevated. Over these tracks are operated 1,600 surface 
and 652 elevated cars. Every day 550,000 people are carried 
across Brooklyn Bridge alone, 290 cars per hour crossing the 
bridge on the surface lines alone during the rush hours, and 
264 elevated cats every hour. As many as 575,000 people have 
visited Coney Island on one day, there being seven surface and 
five elevated lines running to Weat Brighton or Coney Island 
proper. Power for operating the cars is generated partly as 
direct current and partly as three-phase 1 at 6, 600 
volts. The largest power station is of 32,000 h. p. capacity, 
and the smallest just a little station operating a oable 
power-house with 225 h. p. capacity. The Kent - avenue 
station is a direct-current station of 16,000 h.p. capacity. The 
Southern power station contains six unite, each of 1,000 h.p. 
The Atlantic-avenue power station is a belt-driven station, 
oontaining two 800-kw. Walker generators and seven 400-kw. 
generators. The Thirty - ninth -street station has engines 
aggregating over 5,000 h.p., and there are two 400-kw. 
generators located in the Brooklyn Bridge station. To provide 
for the future growth of the system, а new station known as the 
Williamsburgh power station has been commenced. The plans 
provide for an ultimate installation of 66,000 kw. in turbo- 
generators, or а capacity one-third greater than the combined 
plants now in use. 

Electrification Scheme of the New York and Hudson River 
Railroad Companj.—'This railroad company has under con- 
struction an electrification scheme of great extent. It embraces 
the operation of all its ordinary heavy traffic by electric 
locomotives through a large area north of New York proper, 
which it approaches through a four-track tunnel, which is now 
operated by steam locomotives, the gases of the tunnels causing 
serious inconvenience to the passengers. But this is only one 
portion of a work of huge magnitude, as they propose putting 
the whole of their termini yard and station below the street 
level. The scheme will involve the electrification of nearly 500 
miles of single track carrying the most important passenger and 
mall traffic in the country, and will necessitate the hauling of 
trains nearly a quarter of a mile in length and weighing as high 
as 871 tons at speeds exceeding 60 miles per hour, the number 
of trains handled daily in the Great Central yard being from 
500 to 700. 

Two central power stations are to be erected and designed 
for an ultimate capacity of 30,000 kw. After an exhaustive 
examination of the relative merits of reclprocating engine- 
driven alternators and turbo-generators, the commission has 
recommended the use of the latter, and a contract has been 
entered into for eight 7,500-h.p. turbo-generators, with an 
ultimate installation of 12. The turbines are of the Curtis 
буре. The system of electrical distribution will be 11,000 
volts three-phase alternating, transformed in rotary converter 
sub-stations to direct current at 600 volts. The locomotive 
decided on has many interesting features, having a new type of 
gearless direct-current bipolar motor. 


- 


Electrification of the New York Terminus of the Pennsylvania 
and Long Island Raslroads, —The barrier presented by the great 
rivers surrounding Manhattan Island (as well as the to phy 
of the city and the high value of its real estate) have been a 
stupendous obstacle to the running into Manhattan Island itself 
of many of the large railway companies, and much as this end 
was desired by both the companies themselves and the general 
public, many of the large railway companies have till now had 
their termini stations on the Brooklyn or New Jersey sides of 
New York ; the traffic from New York City to these termini 
being carried by means of ferries. Prior to the successful 
development of electric traction for heavy railway service, the 
bridging of the river appeared to be the only satisfactory 
solution of the problem, but the physical and financial barriers 
have been so great that this scheme has never been carried out, 
but now that the electric locomotive has proved itself во 
successful in hauling heavy trains, both the Pennsylvania and 
the Long Island Railway Companies have started subways 
under the rivers into New York. The entire traffic is to 
be worked through these subways to the termini stations 
in New York by electric locomotives. To operate these 
two systems, two power stations are to be erected. The 
New Jersey power station will have an ultimate capacity 
of eight 5,500 - kw. units, the Long Island power station 
an ultimate capacity of 12 5,500-kw. units. In addition 
to the above, both power stations will be equipped with 
separate lighting units to take care of the important require- 
ment of reliable lighting of the tunnel lines and termini 
buildings. For the initial equipment to operate the Atlantic 
division of the Long Island Railroad, the Long Island power 
house has been commenced, and is expected to be in operation 
by the spring of 1905. | 


PHYSICAL SOCIETY. . 


At the meeting of the above society, held on the 9th inst. at the 
Oentral Technical College, a paper on “A High-Frequency Alter- 
nator" was read by Mr. W. Duddell. Tae author described and 
showed in action a high-frequency alternator which he had constructed 
in 1900 for some experiments on the resiatance of the electric arc, and 
with which frequencies up to 120,000 per second had been obtained. 
The alternator consists of an induotor, built up out of ferrotype plate, 
having V-shaped notches cut in its edge во as to have flat-topped teeth. 
Surrounding the inductor is а laminated ring having two inwardly 

rejecting poles, the clearance between these and the teeth of the 
inductor, which formed the air-gap, being less than O'Imm. The ring 
is wound so that a direct current flowing round the winding tends 
to produce lines of force from one pole to the other through 
the inductor. The number of lines of force varies from a maxi- 
mum when the teeth of the inductor are opposite the poles to a 
minimum when the poles are in front of the spaces. This variation in 
the total number of lines of force produces alternating E. M. F. s in any 
winding either on the pole- pieces or on the ring itself; the movement 
of the inductor through the distance between two consecutive teeth 
producing one oomplete period. One winding on the ring could serve 
to carry both the direct field current which magnetises the ring and 
the alternating current produced. In practice, owing to the great 
importance of any self-induction in the alternate-current circuit, it 
was found advisable at high frequencies to use separate windings for 
the two currents. At the highest frequencies the best results were 
obtained with coils having a few turns of wire fixed right on the 
tips of the poles, The alternator is driven by means of a figure-of-8 
belt drive from two phosphor-bronze discs. Each of these discs is 
belted to a double-grooved pulley fixed on the shaft of a direct-current 
driving motor. ith this method of drive the inductor was run for 
several months at speeds between 30,000 and 40,000 revolutions per 
minute, and the spindle of the inductor alone could be easily run 
at 60,000 revolutions pec minute. Using inductors having 30, 60, 
90, and 204 teeth, the author obtains small alternating currents having 
frequencies from a few hundred periods per second up to 120,000— 
second. An illustration will perhaps convey some idea of how high a 
frequency of 120,000 —~ per second really is. In plotting curves for 
ordinary frequencies of 50 to 100 —... per second, a scale often adopted 
is 10in. for 100 ~~. If it were attempted to plot a curve up to 
120,000 — .— per second to this scale, the carve paper would require to be 
120,000in., or nearly one fifth of a mile long. Many difficulties were 
encountered with the centrifugal forces on the driviog belt, and the 
author finally obtained the best results with s spliced cotton cord. 
Working drawings of the alternator characteristic curves and its 
wave-form are given in the paper. During the construction of the 
alternator bicycle wheels were used to drive it, and curves are given 
showing the very large power taken to drive these wheels, owing to sir 
friction. A table is given of all the high-frequency alternators which 
have come to the author's knowledge, and he would be glad to receive 
any missing data or data of other machines to include in the table 
before it is finally printed. 

Dr. J. A. F1 said he had felt surprised on hearing about 
Mr. Duddell’s alternator that he had been able to reach any such 
frequency as 120,000 -— wd second. It spoke highly of the exoellent 
mechanical means employed. On the other hand, as far as its use in 
wirelees telegraphy was concerned, it was по use to speak of a machine 
even if it gave this frequency, corresponding to a wave 14 miles in 
length, if the output of the machine were only a few watts, If it were 
150 h.p, it might be different, The difficulty with most high. 
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frequency alternators was the etic leakage. Dr. Fleming then 

described some of the devices adopted by tele for obviating this 

defect. Many of the high-frequency alternators made had their power 

overestimated. Hitherto the frequency reached had been only about 

10,000 —~ per second. A machine of this last frequency would be no 

prion assistanoe in wireless telegraphy. Such machines were, 
owever, very useful for research and demonstration purposes. 

Prof. W. E. Ayrton gave an “Exhibition of Experiments to 
show the Retardation of the Signalling Current on 3,500 Miles 
of the Pacific Cable between Vanoouver and Fanning Island." 
The experiments were ропе upon а cable electrically equivalent 
to the portion of the Pacific Oable between Vancouver and Fanning 
Island, the product of the capacity (in mictofarads) and the 
resistance (in chms) being nine millions. Three dead-beat galvano- 
meters were employed to indicate the current at the beginning, 
in the middle, and at the end of the cable. It was shown that 
upon applying an E.M.F. at one end of the cable the current at that 
end was enormously greater than its steady value, and that one-fifth of 
a second elapsed before any indications of current were shown at the 
far end of the cable. By that time the current at the sending end was 
57 times its steady value, and after two-fifths of a second it had fallen 
to 2'3 times its steady value. In about five seconds the current became 


steady. 

The electrical laboratories of the college were open to the inspection 
of Fellows, a special feature being an exhibition of Ayrton-Mather 
galvanometers (showing the evolution of the present commercial instru- 
mente from the earliest types, constructed in the college), universal 
shunts, and electrostatic instruments. 


LEGAL INTELLIGENCE. 
UNDERGROUND ELECTRIC RAILWAYS OF LONDON v. 
THE COMMISSIONERS OF INLAND REVENUE. 


The case of the asia rls Electric Railways Company of London, 
Limited, v. the Commissioners ot Inland Revenue came before the 


Court of Appeal, composed of the Master of the Rolls and Lords 
Justices Stirling and 


thew, on the appeal of the Commissioners 
from a judgment of Mr. Justice Ohannell in the King’s Bench Division. 
This was a inl case, raising a question as to the amount of stamp 
duty payablé by the company under the agreement by which 15 
acquired control of the Brompton and Piccadilly-cirous Railway, the 
Charing Cross, Euston, and Hampstead Railway, the Great Northern 
and Strand Railway, and the Baker-street and Waterloo Railway. 
From the speoial case it appeared that by an agreement dated 
June 25, 1902, with the Metropolitan District Electric Traction Com- 
pany, Limited, the Underground Electric Railways Compto, which 
ad a capital of £5,000,000, agreed to purchase the whole of its 
undertakings. On July 8, 1902, an instrument was presented on 
behalf of the new company for the purpose of being stam and the 
Commissioners, in assessing the duty payable, computed the considera- 
tion for the property чеч to be sold at £1,947,683. 18s. 5d., which, 
after making oertain deductions, was put at £1,527,357. 178. 11d. 
The question was whether the Commissioners were right in inclading 
therein £780,000 under Olause 3 of the agreement, which provided for 
the payment to the Traction Oompany of a certain share of the profita 
as part payment of the PILAM money, after provision had been made 
for the general body of shareholders. The Oommissioners held that 
the sum Sonne payable out of the profits was '' part of the con- 
sideration fo: the sale, and that so far as such sum was capable of 
ascertainment at the date of the agreement, it was liable to ad valorem 
conveyance duty. The company, on the other hand, submitted such 
sum as incapable of assignment, by reason of the remoteness of the 
contingency upon which the payment must be made. Mr. Justice 
Ohannell gave judgment for the Underground Electric Railways 
Company, with costa. Hence the present appeal of the Commissioners. 
At the conclusion of the arguments of counsel, their Lordships 
pues the contention of the Commissioners, reversed the decision of 
. Justice Ohannell, and entered jadgment for the Orown. The 
appeal was according allowed, with oosts. 
Mr. Roskill applied for a stay of execution, with a view to his 
cliente considering whether they would appeal to the House of Lords. 
Their Lordships granted a stay for a month. 


DEWSBURY PAINTER'S ELECTRIC SHOCK. 


An action came before Mr. Justice Darling last week at the 
Leeds Assizes, in which Parker Harrop, journeyman painter, claimed 
damsges from Mr. N. Ramsden, painter, Dewsbury, for personal 
iare alleged to have been due to negligence on the part of the 

en 


t. 

Plaintiff, while in defendant's employ, was painting the posts of the 
tramway company. The defendant's instructions were that when the 
men were peinting standards in the centre of the road they must get 
down from the ladders if a tram was passing, but it did not matter 
when painting the ordinary standards. When the accident happened, 
plaintiff was not supplied with gloves. Не was on a ladder about 20ft. 
from the ground, and а boy was holding the ladder at the foot. Не 
was holding on to the ladder with his right hand and was reaching 
over with his left hand, bolding the brush in his left hand, when he 
received a violent electric shock. How, he did not know; but the 
experts seemed to think it probable that he touched the trolley wires. 
The result of the shock was that he was drawn off the ladder and u 
to the arm. He managed to tear himself loose, and fell to the ground. 
He was taken to Dewsbury Infirmary, and remained there 14 weeks, 
Both arms were badly fractured, his back was hurt, and his hands 
were burnt. He had been deaf ever since, and was now unable to 


follow his trade as a ter. He had not worked since the accident. 
Plaintiff contended that there ought to have been indiarubber gloves 
and a derriok. 


The Defendant stated that he was unaware of any danger s> long 
as the live wire was not touched, and he warned his men every morning 
to be carefal not to touch the wires. No one suggested to him before 
the accident that he should provide rubber gloves. Immediately he 
was told of them he provided his men with them. TAM 

His Lordship, in summing up, mentioned that in the hearing it 
had come out that the defendant was insured, but he warned the jury 
to guard against giving heavy damages on that account, if they should 
decide to give damages st all. He put the following four questio.s to 
the jary. 

Did the injury occur by reason of want of proper care on the part of 
plaintiff himself ?—Yea. | . 

Did the defendant neglect to supply the plaintiff with appliances 
proper to be used in doing the work in which he was employed ! — Yes. 

Did the defendant know it was dangerous even for a careful workman 
to do the work without gloves !—No. 

Was it negligent of the defendant not to have made himself aware 
that it was dangerous to do the work without wearing gloves 1 — Yes. 

The jury added '' £75 damages." : | 

Subsequently, his Lordship alluded to a point of law to which the 
jury’s answers bad given rise. These answers amounted to a verdict 
tor the defendant, but as the amount of damages named was very 
moderate he hoped the matter would be settled, | 


WEST HARTLEPOOL TRAMW AYS. 


At West Hartlepool Police Court the General Electric Company, 
Limited, were summoned under the tramways order by the West 
Hartlepool Oorporation for not keeping the tramway in Olarence-road 


proper state of repair. 
For the Corporation it was stated that the company had entirely 
failed to recognise their obligation to keep the track in a proper state 
А The condition of the track was such that in some the 


tts. 
For the defence it was stated that negotiations were proceeding with 
regard to the tenure of the tramways, and that as soon as terms had 
been arrived at, the company intended to reconstruct the line. 

The Bench found the case proved, aud imposed a fine of £5 for the 
first offence and £1 a day for seven subsequent days. 

Another summons charged the company with failure to keep the 
wooden setts in Grange-road in good condition, the result being that in 
wet weather the road became slippery. 

This charge was dismissed. 

A third charge referred to the use of three cars which were not free 
from noise produced by the clatter of machinery. 

A fine of £5 and costs was imposed, and another charge was with- 
drawn on payment of costs. 


TRAMWAY ACCIDENT. 


Godfrey Pearson sued the Bradford Oorporation fcr damages for 
па injuries received in а tramcar accident between Bradford and 

ә, 

e plaintiff was travelling to Wyke on a tramoar belonging to the 
Bradford Corporation. After passing Odsal Top the road takes а long, 
steady descent to Low Moor. The car reached a considerable speed, 
and came into collision with a wagon coming in the лр direction 
and loaded with looms. The side of the car was partially torn off, the 
glass was broken, and the plaintiff, who was seated with his back to 
the damaged side, received severe injuries. Нё was confined to hie 
bed for a month, and so great was the shock to his m that he was 
kept from business three months. The Oorporation’s defence was that 
the driver of the wagon swerved into the car and caused the accident, 
and that the driver of the tramcar was not to blame. 

The jury awarded 2550 damages. 


COMPANIES’ MEETINGS AND REPORTS 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS. 


The directore’ report for the year ending Sept. 50, to be presented at 
the forty-firet ordinary general meeting of the shareholders on the 20th 
inst., states that, after provision for doubtful debts, there is a net profit 
of £11,343. 19s, 3d. Adding £66,930. 7s. 10d. brought forward, and 
deducting £12,500 interim dividend paid in June, there remains a 
disposable balance of £65,774. 7s. 1d. The directors recommend the 
distribution of a dividend of 5s. a share, free of income tax, amountin 
to £12,500, making, with the interim dividend paid in June, a to 
payment of 5 per cent. for the year, and leaving £52,274. 78. Id. to 
be carried forward. The general business of the Oompany shows an 
increase when compared with last year, but, unfortunately, the sales 
have been made on a rapidly rising market for raw material, and the 
selling prices of manufactured goods have not proportionately increased. 
Moreover, the revenue for the year has been charged with amounts 
expended on the development of a new business which has not yet 
reached a remunerative stage. These two causes account for the serious 
falling off in revenue, but the directors think that the revenue for the 
current year will not be injuriously affected to a like extent. The 
„Dacia and ''Buocaneer" have been employed in cable-repairing 
work during the year, and these two vessels are at present under 
charter. The works at Silvertown and Persan have been maintained: 
in their usual state of efficiency, and extensions continue to be made, 
In April last the Board made an issue of £100,000 second debentures.: 
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POWER-GAS CORPORATION. 


The following is an abstract from the managing director’s report, 
which was presented and approved at a meeting last week: '' Electricity 
can be produced cheaper by Mond gas-driven generators than in any 
other way ; but engineers of central eleotric stations in this country 
have not yet made up their minds as to the feasibility of running large 
gis-engines in parallel for the proluction of alternating current, 
although many such installations can be seen running in parallel 
abroad, particularly in Germany. We hope that the North-Western 
Electricity and Power-Gae Company will now soon place itself on a 
working basis, sud proceed with the erection of its first central electric 
station, which is to be driven by power-gas and large gas-engines, and 
will thereby furnish us with an object lesson, the importance of which 
to the development of our business cannot be over- estimated. 


LANCASHIRE POWER CONSTRUCTION. 


The report for th» period ended Sept. 30 last, to be presented at the 
meeting on the 16th inst., states that there remains £90,000 still to 
be called up on A shares and £116,000 of B to be issued. The directors 
anticipate that the further calls on the A shares will require to be 
made and the B shares to be issued (to the contractors under their 
reepective agreements) during the next few months. Satisfactory 
progress has been made with the construction of the power station at 
Radcliffe and the directors expect to have these works ready for 
"upplying power early iu the coming year. Negotiations are proceed- 
ing with а number of the local authorities for giving a supply in their 
respective districts, and an agreement has already been entered into 
with Swinton and Pendlebury. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION. 


An extraordinary meeting of the South Wales Electrical Power 
Distribution Company was held last week, when & resolution was 
passed authorising the directors to create £50,000 additional deben- 
ture stock, bearing interest at the rate of 5 per cent. per annum 
(being the third iustalment of £50,000, part of the £250,000 which 
the Company is empowered to borrow under Section 26 of the said 
Act), and to issue the same as the directors think fit, 


NEW COMPANIES REGISTERED. 


Donne and Willans, Limited. — Capital, £5,000. Object: 
to acquire and carry on the business of manufacturers, eto., 
of motorcars and ve carried on by М, Donne at 27, St. John’s- 
equare, Olerkenwell, E.O., and that of engineers, machinists, elec- 
tricians, metal workers, eto. 

Supplies, Limited —Oapital, £5,000. Ој з: to carry on the 
business of electricians, mechanical engineers, producere and suppliers 
of electricity, motive power, and light, et». Registered office: 12, 
St. John’s-lane, Liverpool. 

W. W. Bamford, Limited.—Capital, £2,000. Object: to carry 
on tle busincss of electrical, mechanical, consulting, and practical 
engiaeers, manufacturers of and dealers in electric, magnetic, tele- 
graphic, telephonic, and other apparatus, etc. Registered office: 
Deepwater Pier, Northfleet, Kent. 

Brynamman and District Electric Supply Company, 
Limited.—Oapital, £2,000. Object: to carry on the business of 
suppliers of electricity in all its branches, electrical and mechanical 
evgineers, etc. Registered office: Brynamman, Oarmarthenshire. 

Cheshire Light Railways, Limited.—Capital, £1,500. Objects: 
t> obtain from the Light Railway Oommissioners, or other authority, 
апу orders authorising the construction of light railways in Oheshire, 
or elsewhere in the United Kingdom or abroad, and to carry on the 
business of light railway proprietors, manufacturers of and dealers in 
railway and tramway carriages, motorcars, eto, 

Lindsey Light Railway Syndicate.—Capital, £1,000. Objects: 
to apply for and obtain orders for a light railway, under the provisions 
of the Light Railways Act or other statute, beeween Blyton and Frod- 
ingham, Lincs., and to carry on the same, 

Aberavon District Tramways Syndicate, Limited. —OCapital, 
£2,000. Objecte: to apply for a provisional order or Act of Parlia- 
ment authorising the construction of an electrically-equipped tramway 
in the parishes of Aberavon and Margam, Glamorganshire, and else- 
where; to construct or acquire tramways, eto. Registered office: 
Arlivgton-chambers, 4-5, Commercial.street, Newport, Mon. 

Mors, Limited.—Capital, £15,000. Object: to acquire English 
pitents relating to motorears of the Société Anonyme d'Electricité 
et d'Automobiles Mors, or others, to manufacture and sell] in the 
United Kingdom and British Oolonies and dependencies motorboats 
aud accessories, etc., including those made by the Oompagnie Francaise 
des Voitures Electromobiles. Registered offise: 55-59, Shaftesbury- 
avenue, W.C. 

Marlborough Electric Supply Company, Limited.—Oapital, 
£1,CO0. Objects: to carry on.the business of suppliers of electric 
light and power, electrical engineers, electricians, contractors, tramway 
and railway proprietors, etc., and to enter into an agreement with the 
Bristol Trust, Limited, whereby the said trust undertakes, in considera- 
tion of £250, to pay the costs of formation and registration and certain 
preliminary expenses. 

Climax Motors, Limited.—Capital, £5,000. Object: to manu- 
facture and deal in motors, carriages, and vehicles, whether for pro- 
pulsion by steam, electricity, oil, or other power 


Liens Registered. 


Chiswick Electricity Supply Corporation, Limited, London, 
E.C.—Lien registered Dec. 1, for £500 44 per cent. debentures, part 
of £50,000 ; amount previously issued, £33,000. No trustees. Oha 
on the undertaking and all the property, present and future, including 
the uncalled capital for the time being. 

Perth Electric Tramways, Limited, London, Ж.С. — Lien 
registered Nov. 25, for £500 6 per cent. debentures, part of £50,000 ; 
amount previously issued, £35,500. No trustees. Charged on the 
benefit of certain agreements, deposit, provisional order, and Acts of 
Parliament, tramways and tramway undertaking, plant, machinery, 
etc., in Perth, Western Australia. 

Milford-on-Sea Electric Supply Company, Limited.—Issue on 
Nov. 12 of £850 debentures, part of a seriós created Sept. 5, 1904, to 
secure £2 000, charged on the company’s whole property, present and 
future. No trustees. No previous issue of same series. 


APPOINTMENTS VACANT. 


Car-Shed Superintendent, Blackburn Corporation tramways. 
Wages, £2. 10s. per week. Applications by Deo. 22. See advertise- 
ment. 

Works Manager, small accumulator works. Salary to commence, 
£150 per year. See advertisement. 

Electrician, National Telephone Company, Limited, Royal 
Exchange, Glasgow. Salary to start, £100 per annum. See advertise- 
ment. 

Publicity Department Manager, electricity works, Croydon. 
Salary, £150 per annum. Applications by Dac. 27 to Borough Elec- 
trical Engineer. 

Electrical Engineer, Elland Urban District Council. Applications 
by Dec. 17 to Mr. James Clarkson, Council Offices, Southgate, Elland, 
. Electrical eer, Worcester Oorporation. Salary £400, rising 
by instalments of £20 per annum to a maximum of £500. Applica- 
tions to the Town Olerk by 10 a.m. on Dec. 19. 

Various, Bridlington Town Council. Assistant Engineer, £100 
annum; Olerk, £75 per annum; Engine-Driver, 358. per week; 
Jointer, 30s. per week ; Arc Lamp Lighter, 303. per week ; Stoker, 13s. 

т week; Cleaner, 21s, per week; Jointer's Mate, 12s, per week ; 

immer's Mate, 12s. per week. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Guirgia (Ronmania).—Tendera are required for the electric 
lighting of the town. Particulars from the town’s secretary. Tenders 
by Jan. 28, 1905. 

Erith.—The Urban District Council invite tenders for motorcars, 
trucks, motors, and equipments, track sweeping and watering oar. 
Tenders by Dec. 19. | 

Neath.—The Corporation invite tenders for the supply and delivery 
of electric wattmeters. Specification on application to the Town Olerk. 
Tenders by Dec. 28. 

Paris.— Tenders sre required for electric cable, bronze and copper 
wire. Particulars from Post aud Telegraph Department, 103, Rue de 
Grenelle. Tenders by Dec. 21. ' | 


Swindon.—The Oorporation invite tenders for the supply and erec- 
tion of one 300-kw. в dynamo, or, alternatively, one 400-kw. 
steam dynamo. Tenders by Deo. 20. 


Bradford.—The Corporation invite tenders for the supply of misoel- 
laneous stores required by the tramways department during the year 
ending Dec. 31, 1905. Tenders by Dec. 17. 


Aimendrajo (Spain).—Tenders are invited for public electric 
lighting for 10 years. Particulars may be obtained from the Secretary 
of the Ayuntamiento of that town. Tenders by Dec. 22. 


Caen (France).—The Prefect requires tenders for concession of a 
tramway from Ryes to Caen via Ureully for goods and passengers. 
Particulars from the Prefect of Calvedos, Caen. Tenders by Feb. 1, 
1905. 


Rochdale.—The Corporation invite tenders for high-tension three- 
phase switchgear and extensions to the low-tension continuous-current 
twitchboards. Tenders to Mr. Wm. Henry Hickson, town clerk, by 
27ch inst. 


Sunderland,—The Corporation invite tenders for the supply of one 
wooden cooling tower capable of cooling the circulating water for а 
surface condenser dealing with 30, O0Olb. of steam per hour. Tenders 
by Dec. 30. See advertisement. 

Madrid.— Ihe call for tenders for the service of the electric lighting 
of Almendralejo was without result, The conditions of contract have, 
therefore, been modified in certain respects, and tenders are to be 
called for to be opened on Dec. 22. 

Fulham.— The Council require tenders for the supply and erection 
of а 3,000-volt steam alternator of 1,000 kw. capacity, coupled to s 


Belliss engine, at their generating station, Townmead-road. "Tenders 
to Town Olerk not later than 12 noon on Dec. 20. 


La Paz (Bolivia).—The Municipality күш tenders for the 
electric lighting of the town for 12 years. ere is an old central 
station and water power of 150 h.p. to 200 h.p., which is sufficient for 
the number of lamps required. ‘Tenders by Jan. 15, 1905. 
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M Port Elizabeth.— Messrs. Davis and Soper, 54, St. Mary-axe, E. O., 
agents of the Municipal Oorporation of Port Elizabeth, South Africa, 
invite tenders for various works in connection with the Corporation 
electricity supply undertaking. Tenders by Jan. 16, 1905. 

Erith.—The Urban District Council invite tenders for overhead line 

equipment, poles, etc.; underground feeder cables, boxes, eto.; rotary 
converters, transformers, sand motor-booster; and main high and low 
tension switchbosrds, cable connections, eto. Tenders by Jan. 9. See 
advertisement. 
Vohannesburg.— The Municipal Council invite tenders for two 
35-ton electric overhead travelling crares and transformer pillars and 
switchgear. Tenders must be addressed to Messrs. Mordey and 
Dawbarn, 88, Victoria-street, Westminster, S. W., and received by 
them not later than Dec. 27. 

Southend-on-Sea,—The Corporation invite tenders for additional 
plant for their generating station, comprising the following: two 
boilers, one steam dynamo, one fuel economiser, two electrical feed 
pumps. Tenders to be delivered at the offices of Mr. William H. 
Snow, town clerk, Southend-on-Sea, by Dec. 21. 

Glasgow.—The Corporation invite tendera for the supply of 100 
electric motor equipments and spare parts for same. Specification, eto., 
ean be obtained on application to Mr. James Dalrymple, general 
manager, 102, Renfield-street, Glasgow. Tenders must be lodged with 
Mr. James G. Monro, town clerk, City Chambers, Glasgow, by 10 a.m. 
on Deo. 22. 

Spain.—The Gaceta de Madrid of Dec. 6 notifies an application by 
the Compafiia General de Tranvias for the concession of an electric 
tramway from Sans to Ooll-Blanch. One month from the date of the 
publication of this notice is allowed in which other proposals on more 
favourable terms, duly guaranteed, may be made. The Gaceta may be 
seen at the Commercial Intelligence Branch of the Board of Trade. 


Valladolid.—Tenders are required for the public lightiog by means 
of electricity of the city of Valladolid. -Fifteen hundred incandescent 
lamps of 17 c.p. will be required. The concession will terminate on 
Dec. 31, 1911. The annual payment to the concessionnaire will be 
about £965. A deposit of £48 is required to qualify any tender. The 
adjudication will take place at 11 a.m. on Dec. 26, at the Casa 
Consistonal, Valladolid. 

Perth (Australia! — Tenders are invited by the Duputy-Postmaster- 
General for the supply of the following telephone material ; 194 miles 
26-peir lead-covered cable, dry core, to standard specification No. 7; 
5, paper sleeves, дір. long by in. diameter; 350 yards paper 
strips, 2in. wide. Conditions, etc., may be obtained at the General 
Post Offices at Perth, Adelaide, Melbourne, Sydney, Brisbane, and 
Hobart. Tenders by Dec. 28. 

Ilford. —The Urban District Council invite tenders for the installa- 
tion of a telephone fire-alarm system on the double or metallic principle. 
Particulars and form of tender may be had on . to Mr. H. 
Shaw, A. M. I. O. E., surveyor, Town Hall, Ilford, on payment of a 
deposit of £2, 28., which will be returned on receipt of a bona fide 
tender. Tenders, addre:sed to the Ohairman, must be sent to Mr. 
John W. Benton, clerk, town Hall, Ilford, by Dec. 19. 

Shanghai. —The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
eystem in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for tho single-trolley and double-trolley lines. A 
pro forma contract is open to inspection by tenderers, and copies will 
be supplied to applicants by the Council's agents, Mesars. John Pook 
and Оо., 63, Leadenhall-street, E.C. Tendeca by March 31, 1905. 

Bromsgrove (Woros.).—The Visiting Committee invite tenders for 
the supply and erection at their new lunatic asylum of the following 
plant: (Section A) engines, dynamoe, booster, and steam servicea ; (B) 
storage battery und accessories; (C) main switchboard, ring main, 
fæ ders, distribution boards, wiring, lamps, and axcessories, Specifica- 
tion, etc., may be obtained from Mr. Robert J. Oliver, clerk of the 
Visiting Committee, Shirehall, Worcester, on payment of £6 for each 
section of the work as above, which will be returned on receipt of а 
bona fide tender. 

London, W.—The Great Western Railway Company invite tenders 
for the supply and delivery of the following material required in con- 
nection with the electrical equipment of the Hammersmith and City 
Ruilway, eto. : (Specification No. 8) steel conductor rails, cast-iron and 
steel ramps and fastenings ; (9) porcelain insulating eupports and their 
fastenings for conductor rails ; (10) copper bonds, insulated cable con- 
nections, cable terminals, bonding presses, and acessories for connect- 
iog up conductor rails. Tenders, addressed to the Secretary, Great 
bin Railway, Paddington Station, W., will be received on or before 
Jan. 5. 

Cardiff —The Corporation invite tenders for the following plant for 
the extensions to their power station on the extra high-tension three- 
phase syatem—viz.: two 1,600 slow-speed vertical engines, two 
1,100-kw. three-phase alternators, four Lancashire boilers with acces- 
вогіев, steam and other piping, switchboard gallery and staircase 
extensions to central service gangway, extra high-tension three-phase 
feeder cables, General conditione, spec fication. and form of tender 
m be obtained on application from Mr. Arthur Ellis, M.I.M.E., 
M. I. E. E., borough electrical engineer and manager, Central Offices, 

The Hayes, Cardiff. Tenders to be delivered at the office of Mr. J. L. 
Wheatley, town clerk, Town Hall, Cardiff, by Dec. 19. 


Madrid.—Tenders are invited for the publio lighting by means of 
electricity of the town of Villanueva y Geltru for a term of 10 years. 
Twenty - four aro lamps of 500 с.р. and 239 incandescent lamps of 
20 с.р. will be required. The concessionnaire will be allowed to supply 
private individuals without payment of а municipal tax subject to his 


supplying, free of charge, the Casa Consistorial with 75 kw. per 
month. He will be required to maintain a duplicate set of machinery 


im order to avoid the possibility of the town being left in darkness 


through а breakdown. The annual payment (upset price) to the 
concessionnaire will be 25.145 pesetas (about £678). e adjudica- 
tion will take place on Deo. 24. А deposit of £68 is required to 
qualify any tender. 

Madrid.—The Gaceta de Madrid of Nov. 9 publishes a notice 
inviting tenders for the construction and working for 60 years of an 
electric tramway between Azcoitia and Zumaya (Province of Guipúzcoa), 
in accordance with certain conditions set out in the Gaceta. An appli- 
cation for this concession has already been received from Don Dionisio’ 
Sorseta Garcia. who, at the same rates, will enjoy certain preferential 
rights over other tenderera. The competition will turn, in the first 
place, on the reduction of the tariff fixed for the conveyance of pas- 
sengers, eto.; in the.event of equal terme being cffered, it will turn on 
a reduction of the period of concession. Adjudication of tenders will 
take place before the Director-General of Public Works, Madrid, on 
Jan. 10. А deposit of 16,297 pesetas (about £475) is required to 
qualify any tender 

Manchester.— Tenders are invited for (Contract О) awitchboards, 
maine, feeders, eto., for supply of electric current for power and light- 
ing, and for arc lamps. eto., in connection with the new dock works, 
Salford, for the Manchester Ship Canal Company. (Oontract D) for 
maine, feeders, etc., for the supply of electric current for power and. 
lighting, and for arc lamps, etc. Drawings for both contracts can be 
inspected and copies of specifications, bille of quantities, and forms of 
tender can be obtained at the office of Mr. W. H. Hunter, M. I. O. E., 
chief engineer to the Manchester Ship Oanal Company, 41, Spring- 
gardens, Manchester, on payment of a sum of £3. 3s., which will be 
returned on receipt of a bona fide tender. Tenders to be addressed to Mr. 
F. A. Eyre, secretary, Manchester Ship Canal Company, 41, Spring 
gardens, Manchester, by 10 a.m. on Dec. 22. 

RESULTS OF TENDERS. | 

Belfast.—The North-Eastern Steel Company, Middlesbrough, havs 
obtained an order for 10,000 tons of rails for the Belfast tramways. 

Whitby.—The Urban District Council have accepted che tender of 
ANE and Wilcox, at £945, for а new boiler, including mechanical 
stoker. 

Walsall.— The Electricity Committee have ordered from J. Russell 
and Oo., Limited, Walsall, the steam connection for No. 6 boiler, at a 
cost of £83. 

Monte Video,—A tender of J. G. White and Co., Limited, 22a, 
College-hill, E.O., exceeding £400,000, has been accepted for the 
reconstruction of the tramways. 

Tooting Beo Asylum.—The Asylums Board have accepted the 
tender of F. W. Potter and Oo., at £32. 103., for supplying and fixing’ 
dynamo belt guards for electric light plant. 

Cardiff Asylum.—The sub-committee have recommended that the 
tender of Messrs. Bradford, of London, amounting to £3,000 odd, for 
machinery for the laundry, to be driven by electricity, be accepted. 

Deptford.—The Borough Oouncil have accepted the tender of the 
Hart Accumulator Oompany, Limited, Marshgate-lane, Stratford, E., 
for additions and alterations to the existing battery installed at the 
publis baths, New Cross S. E. | | 

Colliery Power Plant.—The British Elestiis Plant Company, 
Limited, Alloa, have been awarded by the Alloa Coal Company the 
contract for a complete electric power plant on the direct current 
system for the Bannockburn Collieries, together with engines for the 
same. ! 

Lowestoft.—The Town Council have accepted a tender for supply 
of 1,500 yards of cable for crossing the harbour of W. E. Dennis ard 
Oo., of 49, Queen Victoria-street, London, at £23 per 100 yards, pro- 
vided a guarantee of elegtrical maintenance for five years be given, that 
the firm test after the cable is laid up to 1,000 volts at their own 
expense. The tender of the Callender Oable and Construction Company 
to supply feeders at £5365 per 1,000 yards has also been accepted. 
N.B.—The engineer has stated that he would lay the feeders with his 
own staff at a cost for labour of about £100. 

Burslem (Staffs).—The Guardians of Wolstanton and Burslem 
Union have accepted the following tenders for the aupply and erection 
of the electric lighting plant at the workhouse, Ohell—(Section A) 
water-tube boilers, etc.; (С) two 25-kw. steam dynamos and booster; 
(D) switchboard ; (E) cables and wiring ; (F) accumulators; (G) arc 
lamps: (А) Stirling Boiler Company, Motherwell, at 8550; (C) 
McOlure, Whitfield and Oo., Stockport, £764. 7s.; (D) Electric and 
Ordnance Company, Limited. Birmingham, £183. 194. 81.; (Е) E. M. 
Evange, Manchester, £644. 58. 8d.; (Е) Pfluger Company, London, 
£297. 2s. 6d. ; (G) Crompton and Oo., London, £148. 

Yarmouth.—Fourteen tenders have been received for steel rails, 
fishplates, soleplates, tiebars, and bolts for the Gorleston tramways, . 
but only six were complete quotations. Of these three were for Belgian 
manufactured material, one did not state the place of origin, and the 
other two were from Barrow-in-Furnessand Leeds. Two partial tenders 
came from Middlesbrough. The schedule оп which all tendered was for 
800 tons of straizht rails, 25 tons curved rsile, 50 tone of fishplates, 13 
tons soleplates, 21 tons of tiebars, and 10 tons of bolts and nuts. The 
totals of the tenders worked out thus : Jacobs Bros. and Oo. (Belgian), 
£4,665. 16s. (accepted); Le Bas (Belgian), £4,749. 8s. 2d.; A. Penny 
and Co. (Belgian), £4,919. 7s. 6d.; MacOlellan and Co. (not stated), 
25, 141; Barrow Steel Company (English), £5,174. 2a. 6d.; W. Scott 
(English), £5,651. 10s. The surveyor stated that the total for two 
other English firms, both of Middlesbrough, could be made up thus: 
Bolckow, Vaughan, and Oo., £5,257. 12s. 6d., and North-Eastern 
Steel Company at £5,400. 2s. 6d. The surveyor added that the 
tenders are extremely low, and it is in the interest of the Council to 
accept one at an early date. The lowest tender is £4. 178. per ton for 
rails, against £5. 18s. 6d. per ton paid for the last work, and all the 
other items are proportionately low, the total saving working out at 
upwards of £950, | | : І 
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BUSINESS NOTES. 


TRACTION. 


Chesterfleld. —A prope to poll the ratepayers on the question of 
Sunday running was defeated. 

Glasgow.—The Corporation have approved of the extensions, for 
which sanction is to be sought. 

Wolverhampton.—It is reported that the Hampton-road route is 
to be reopened as far as Hunter-street. 

Prestwich.—The line from the Grand Lodge to Heaton Par 
Btation is expected to be opened to-day. 

Colohester.—An extension of the Corporation tramways, estimated 
to coat about £8,000, has been decided upon. 


Kilmarnook —The Corporation tramways were opened on Saturday, 
and a full sc»ount appears in another column. 


Bradford.—During the past year 250,000 paroels have been carried 
on the trams, yielding an income of upwards of £1,000. 


Bath.—The Tramways Committee recommend the Corporation not 
to senction the company’s proposed extension along Westgate-street. 


Liverpool.—The Corporation have decided to promote a Bill for 
the construction of tramways in Walton, West Derby, Fazakerley, and 
West Derby rural, 


Wigan.—The Board of Trade have sanotioned running on the line 
between Ince and the Royal Hotel. So far negotiations with Hindley 
have not been completed. 


Croydon.—A proposal to delete the Upper Norwood route from the 
Corporation's Bill, on the ground of expense and unpopularity in the 
neighbourhood, was negatived. 

Leith.—The Corporation have decided, before settling estimates, 
to make enquiries of contractors and of other towns as to their 
experience with the motors for the сагв. 


South Shields.—The Tramway Committee recommend that tenders 
be invited for laying the track in Fowler-street and other sections 
where work can be proceeded with forthwith. 

Proposed Light Railway.—Application is to be made to the 
Light Railway Commissioners for power to construct a light railway, 
to be worked by electricity or other motive power, between Warrington 


and Knuteford. 

Bootle.—The Town Council have decided to oppose the presas 
Corporation's scheme for running trams into Bootle. Each of these 
authorities is desirous that the parish of Orrel shall be incorporated 
within ite area, 

Kirkoaldy.—The Tramways Committee have given a general 
approval to heads of an agreement for through running between the 


orporation lines and a system from Leven, which a private under- 
taker contemplates constructing.. | 


Spen Valley.—After running only a reduced service of cars in and 
out of Heckmondwike for about four months, owing to a disagreement 
with the District Oouncil as to the prive to be paid for extra current 


required, the traction company on Saturday resumed a fall service. 


Salford.—At last week's meeting of the Council the Chairman of 
the Tramways Committee, replying to a member, stated that the com- 
mittee had no objection to publishing the weekly returns for the 
information of members, whether they were members of the committee 
or not. 

Tranent.—At a meeting of Tranent Bargh Commissioners, a letter 
from the National Electric Construction Company was laid before them 
enquiring if they would favourably entertain & proposal to extend the 
electric tramways from Leavenhall to Tranent. It was unanimously 
decide to approve the proposal. 

Walsall —At last weok's meeting of the Town Council it was stated 
that the tramway profits to the end of the year were estimated at 
£6,000. Apparently 4d. fares have answered well, and the Council 
are dis to give favourable consideration toan application that has 
been received for additional 4d. stages. 

Swansea. —The town clerk has issued to members of the Oorpora- 
tion notioe of & special meeting to sanotion a Bill which will provide, 
inter alia, for the acquisition of the Swansea Tramways Oompany's 
system, with powers to extend same. At this meeting the position of 
the Corporation is to be fully explained. 

Cardig.— The Oorporation have referred back to committee the 
scheme of revised fares, which comprises considerable increases. А 
section of the Corporation oonsidered that the nt fares were 
quite high enough as compared with other towns, and one councillor 
suggested the introduction of 4d. stages. 

Heywood.—From the report of last week’s meeting of the Town 
Oouncil it appears probable that terms will be arranged whereby 
Heywood will ran steam cars over the Rochdale and Bury lines, the 
latter running their electric cars over the Heywood system. Negatia- 
tions for the construction and working of the Heywood lines electrically 
appear to have dropped. 

Sunderland.—The following figures were given at a meeting of the 
Tramways Committee: for the month of November the returns were 
as follows—passengers, 1,122,590 ; mileage, 121,359 ; receipts, £4,667. 
бе. ld. ; receipts per car mile, 9'2d. Compared with November, 1903, 
there is an increase of 64,957 passengers, 10,116 miles, and £259. 
178. Hd. in receipts. The takings per car mile, however, show a 
slight decrease. 

Leicester.— November was the first complete month during which 
the tramways of the town—except one uncompleted route —have been 
served who Tey electric cars, and the passengers reached a total of 
1,718,802, This is а good showin for an unfavourab]e month like 


November, During the week ending the 3rd inst. 390,280 passengers 
were catried. The Groby-road route will probably be completed early 
in the new year, 


Ayr.—It has been decided to proceed with the extension of loops in 
Oarrick-road and at Ohapel-park at а cost of about £650. A request 
from the Prestwiok Town Council that the terminus should be at а 
point south of the Oross was referred to the convener and manager, 
with powers, The Oouncil have approved the manager’s experiment 
in regard toa new department of the parcel exprese to convey workmen’s 
dinners along the Prestwick route. | 

London Tramway Improvements.—The Improvements Oom- 
mittee of the County Council recommend an expenditure on capital 
account up to £320 for street widenings in respect of the tramways 
sanctioned by the Tramways and Improvements Act, 1904. These are 
the папите from Lordehip-lane to Forest Hill, Lewisham High-road 
to Forest Hill, New Oross-road to Lee Green, Catford to Greenwich, 
and Beresford-square to the county boundary. 

Newcastle. —The report issued to members of the Tramways Com- 
mittee on the accounts from March 25 to Sept. 29 last by the Oorpora- 
tion auditor (Mr. Thomas Bowden) states that rolling-stock should be 
adjusted by the writing off to revenue of such expenditure under this 
head ав cannot reasonably be considered to have increased the value of 
the asset, and he also mentions that beyond the depreciation repre- 
sented by the repayment of loans, no provision has been made under 
this head. 

Wolverhampton. —The accounts of the Oorporation tramways for 
the six months ending Sept. 30 show total receipts of £18,678. 
1s. 74d., against £12,460. 17s. 11d. in the corresponding period of 
last year. e receipts per car mile work out at 11°85d. A profit of 
£1,442 for the six months is shown, against a loss of £262 last year. 
This great improvement is apparently attributable to reduced operating 
costs, the figure under this head having descended from 506d. to 
4"72d. per car mile. 

Perth.—At a meeting of the Town Oouncil on Monday, a discussion 
took place as to why the £5,000 estimated to bə spent on the con- 
struction of the tramways with the Dankeld-road hed not been 
included by the Finance Committee in their recom nendation to borrow 
£45,000 for the reconstruction of the present eystem. It was pointed 
out that the Council had not yet agreed to go on with this section of 
the undertaking. The Tramways Committee are to deal with this 
question at an early date. The Finance Committee's recommendation 
to borrow £45,000 was agrsed to. 

Ashton.—At the mee of the Town Oouncil the deadlock 
between the Corporation and the Joint Tramways Board was again 
discussed, Mr. Hallam, the chairman of the Tramways Committee, 
said that the last proposals submitted to the Oorporation were such 
that they could not entertain them. The Ashton sub-committee had 
suggested other proposals, which included alternate running between 
Stalybridge and Ashton, Ashton and Dakinfield, and through cars 
from Mossley to Ashton and Hyde to Ashton. They hoped that 
in the interests of the public these counter proposals would be 
agreed to. 

Aberavon.—A company has been formed, under the title of the 
Aberavon District Tramways Syndicate, Limited, to apply for powers 
authorising the construction of an electric tramway їп parishes of 
Aberavon and Margam. The matter was discussed at a meeting of the 
Margam Council, when it was reported that the proposed tramways 
would run slong the main road from the boundary on Aberavon Bri 
to the Lady Charlotte-road junction ; from the Forge-road and majh 
road janction along the Council’s road in front of the Grugoe and 
Curwen terraces, to terminate at a generating station to be erested on 
the site of the Old Margam works. The matter was referred to 
committee. 

Nerth-Eastern Railway.—At a largely-attended publio meeting 
the following resolution was passed: That this large and inflaential 
meeting of residents on the route of the electrified portion of the 
North-Eastern Railway protests strongly against the manner in which 
the North-Eastern Railway Oompany is treating its passholders апа 
the travelling public, and urgently requests the directors of the com- 
pany to immediately take steps to improve matters, so that acoom- 
modation equal to that in existence before the era of electric trains may 
be assured, failing which, representations be made to Parliament, and 
to the Railway Commissioners, and that a guarantee fund be opened. 
and that а оору of this resolution be forwarded to each of the directors." 
А fund has been opeued.  Petrol-eleotrio cars have superseded steam 
trains on the line from Bellingham to Port Olarence. 


Ashton-Stalybridge.—At the monthly meeting of the Stalybridge 
Town Oouncil on Tuesday night there was considerable discussion 
about the new joint tramways and the desdlock between Ashton and 
Stalybridge as to inter-running powers. One councillor criticieed the 
tramways system as а whole, and said that people were getting dis. 
satisfied all round, and that they were losing a lot of money e 
week. He asked the chairman how soon there was likely to be an 
agreement between Ashton and Stalybridge. Mr. Alderman Ridyard, 
the chairman of the Joint Tramways Board, said he wished he oould 
answer the question. They had offered to Ashton similar terms to 
those which applied between Manchester and Ashton, but Ashton had 
not accepted their proposes He had suggested that they should 
invite Mr. Boyle, the chairman of the Manchester Tramways Com- 
mittee, with Mr. MoElroy (the manager) to preside over the next 
conference, but Ashton would not agree. 

Kettering.—A communication was read at the meeting of the Rural 
District Ocuncil from the British Electric Traction Company, Limited, 
with regard to the Wellingborough and district Каша" and elec. 
tricity supply. The company stated that they were applying to 
Parliament to extend the time for constructing the authorised tram. 
roads between Wellingborough and Raunds via Higham Ferrers, and 
for powers to abandon those running through Finedon and Irthling. 
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borough, as well as a part of those in Rushden. With this application 
they were also applying for powers to supply electrical energy in bulk, 

for power purposes within a considerable ares, including the area 
of the council! and they topad by uniting the two schemes to be able 
to give the public the travelling facilities that were required, and at 
the same time to meet the urgent need of a cheap supply of power 
throughout the district. In this they were working in oopjunction 
with the Oounty of Northampton Electric Power and Traction Com- 
pany, Limited, and they asked the support of the Council to the 
scheme, They proposed to have s central generating station, with 
sub-stations in different portions of the area, and to connect these 
thoroughly, so that they might be in a position to give a supply 
wherever required throughout the area. The matter was referred to 


committee. 


Ayr.—We have received the following particulars of the working of 
the tramways for the year ending May 15: gross capital expenditure, 
£77,269 ; шере of track—single, 3 miles 5 furlongs; double, 2 miles— 
total, 7 miles 5 farlongs; population, 53,000; traffic revenue, £13,957 ; 
total revenue. £14,328 ; working expenses, £7,621; interest on capital, 

298; sinking fund, £891; net balance carried to depreciation, 
renewal, and reserve accounts, £5,518 ; «ar miles, 353,945 ; patsengers 
carr ed, 3,516,580 ; total number of units used, 324, 157; number of 
units used per car mile, ‘91; averege number of cars in use for 15 hours 
per day, 10; percentage of working expenses to receipts, 53 per cent. ; 
avers ge traffic revenue per car mile, 9°46d.; average traffic revenue per 
mile of single track, £1,830; average total revenue per car mile, 9°71d.; 
average car miles per day рег car, 97; average speed per hour, 8; 
average car hours per day, 13 ; average working expenses per car mile, 
excluding power cost, 5:97d.; average working expenses per car mile, 
including power cost, 5:16d.; average fare charged per mile, 3d.; 
average fare paid per passenger, Id.; aversge number of passenger per 
car mile, 9°36; average journeys per head of population per annum, 
100; number of cars in stock, 17; total amount of sinking fund, eto., 


£2,168. 4s. 110, ; amount applied in reduction of debt, £1,665. 15s. 6d. ; 
amount of reserve or renewals fund, £2 951. 78. Ad.; amount of 


depreciation fund, £5,484. 15e. 4d. 


Musselburgh.—The tramways and electricity works were formally 
inaugurated on Monday. The tramways will extend from the terminus 
of the Edinburgh cable system at Joppa on the west to Levenhall on 
the east, a distance of just over three miles. The track is double for 
two thirds of the distance—namely, between Joppa and the New Stone 
Bridge, Musselburgh, and between Musselburgh Town Hall and 
Loretto—and 


there are convenient loops where the track is single. 
The system is the overhead trolley. 
will be 2d. 
in Musselburgh and Fisherrow. Workmen’s fares price, 
and workmen’s cars will be liberally provided morning and evening. 


There was a large gathering at the inaugural ceremony, сеч, the 
Stewart , 


provost and members of the Town Council; Mr. R. 
chairman of the National Electric Oonstruction Oom 


y; Messrs. 
J. T. Jervis, B. Bernheim, and W. Herbert Fowler ( 


neers for the undertaking ; aod Mr. J. E. Pitosirn, manager о 
Edinburgh and District Tramways Company. 
a short speech, hoped that the tramways would bring prosperity to the 
town, and that they woald soon extend, not only through Museelburgh, 
but along the beautiful coast in the district. 
the provost and Oour eil. 


some of the coapc llors, Already the demand for electric current for 


lightiog purposes is equivalent to 4,000 8-c.p. lamps. A number 


of other speeches followed. The service was then formally opened. 
The National Electric Construotion Company, owners of the system, 
have completed it with great expedition, as a start was not made until 
May. In the evening the company gave a dianer, which was attended 
by a numerous party. i 


-Raworth's Traction Patents. А company has been formed under 


the title of Raworth’s Traction Patents, Limited," to acquire the 
British patents granted to Mr. J. 8. Raworth for his system of auto- 
matic repenerative oontrol for eleotrically-propelled vehicles and for 
the demi-car. The capital is to consist of 15 000 preferred ordinary 
shares of £1, and a similar number of deferred ordinary shares at the 
same price, of which the whole of the flrat- named stock is offered for 
subscription. The vendor takes the deferred shares, and cash to the 
amount of £5,600. The general principles of the inventions to be 
worked are suocinotly defined in the prospectus as: (1) To provide a 
motor for use upon an electrically-driven tramway car or railway train 
which utilises the impetus of the car either when descending a gradient 
or when ше epeed to regenerate electrical energy which passes 
back to the trolley wire. (2) To provide an electrical tramway car 
which, while complying with Board of Trade requirements, is suitable 
for working by one man only.” The policy of the company will be to 
out conversions (f existing cars for regenerative control by their 

own staff, and to grant licenses to the principal electrical manufactur- 
ing ee on equitable terms. The demi-car, which is principally 
applicable to the numerous lines on which the traffic is light and the 
profits are small, is designed to save half the labour and half the 
energy required by а large car. Oars to the number of 15 have already 
been equipped under these patents for various English tramways, and 
65 more are on order. Besides these, negotiations for several other 
orders from corporations and companies are in an advanced stage. The 
company will have the benefit of improvements to the patents. Letters 
tent for the system of regeuerative control have been granted to 

т. Raworth in the United States of America, and the certificate of 
allowance has been issued in Germany. Mr. Raworth will act as 
buy Sie director of the company for the present. In our issue of 
July 29 appears an account of a trial of the system. Recently; the 


gecrebary of the company, Mr. J. I. Hall, read а paper upon the 


favourable. During the week new installations of 


have been made at Birmingh 
case with a pattern of motor which has not previously been tried— 


viz., Brush 1,002 B, Westinghouse 49 B, and 
has alsó been received to fit up a car for the Corporation of West Ham. 


Tuesday contained a recommendation 
в supplemental 


For the whole distance the fare 
There are several 1d. stages, and Maior ad ‚ each 


tora), and 


Мт. W. В. Oownie (general manager and secretary of the company) ; 
Mr. М. Buchan, of Buchan and Hogarth, Edinburgh, consulting ongi- 
the 


Mr. Stewart Bain, in 


The National Electric 


Construction Company was grateful for the support it had received from 
He then presented souvenirs to the wives of 


to borrow £1,000 for electric lighting service lines 


Raworth system of regenerative control before the Tramways and be 
Railways Association, when the reception it met with was generally 


erative control 


\ Havre, in each 


am, Bournemouth, an 
G.E. 1,000. Ап order 


London County Council, —The а of the Council's meeting on 
y the Highways Committee that 
t of £500 be made in connection with top covers 
for the cars, this sum including extra work intended to enlarge the 
usefulness of the covers. The covers have proved so suoocessfn| that 
the committee recommend that another 100 cars be similarly fitted, at 
an estimated cost of £8,500, the work to be done by the Council's staff. 
The receipts from April 1 to the 3rd inst. amount to £452,688, as 
against £354,824 last year. The Highways Committee recommend 
that the amended plans of the Baker-street and Waterloo Railway 
in regard to the entranoes and exits at Baker-street, Kennington-road, 
and the Elephant and Castle be approved. At yesterday's meeting of 
the Oourt of Common Oounocil at the Guildhall, Alderman Sir John 
Bell presented a petition from the ratepayers asking the Oorporation 
not to give its assent to the proposal of the County Oouncil to 100 
tramways slong the Victoria-embankment. A resolution was read 
from the preeinct of St, Ann, Blackfriars, approving of the proposal, 
providing that the suggestion for widening the north-western corner of 
lackfriars Bridge at the angle opposite the Royal Hotel is carried 
out. Mr. N. Fortescue moved that the Bridge House Estates Oom- 
mittee be instructed to consider the advisability of widening the north 
end of Blackfriara Bridge so as to do away with the acute angle which 
now exists at its junction with the Thames Embankment, and thereby 
greatly facilitate the traffic at this point. The Streets Committee of 
the City Corporation have decided to adjourn the further consideration 
of the proposed line over the Embankment until the new year, in the 
hope that by that time the report of the Royal Commission on London 
traffic will be in the hands of the Corporation. The London County 
Council, by their delegates, have assured the Corporation that they do 
not propose to take away their veto as the tramway authority in the 
City, and would be ready to pay any reasonable or proper cbarge 
for the use of Blackfriars Bridge. They are also agreeable to 
the City police having absolute control of the tramway traffic 
within the City, and would be prepared to meintain the lines 
and streets in a condition satisfactory to the Ойу authorities, At 
the Surveyors’ Institution, Westminster, evidence has been taken 
by Mejor Oardew, sitting as arbitrator, in reference to the claim for 
£85 815 made by the Woolwich and South-Esstern Tramwsys Com- 
pany, Limited, for compensation on the transfer of their system to the 
County Courcil, The sum of £25,000, which is included iu the claim 
in respect of street widenings, it was decide! to exclude pending а 
decision in a similar case in the Court of Appeal. Mr. Joseph Kincaid 
gave details of his valuation of the permanent way at £25,917. He 
considered the life of the line should be taken at 25 years, which 
meant that it would have to be relaid at the end of three years from 
this date. Mr. Hopkins stated that he put the constructional value of 
the line at £38,225, and after making allowance for depreciation, he 
considered the present value of the permanent way was £23,051. 


LIGHTING AND GENERAL. 


Loughborough —The electrical engineer in his last report stated 
that 28 spplications had been reoeived for the supply of current. 

Wrexham.—The Town Council have declined to grant the Tele. 
phove Obmpany's application to lay cables for the wires in the streets 
of Wrexham. 


Croydon,—Olause 25, taking power to supply e’ectric fittings and 
wire houses for the electric light, has been deleted from the Corpora. 
tion Bill. | 

Hereford.—The Electric Lighting Oommittee are buying new 
pe sets of plates, at £1. 5s. 8d. per set, to be used when over- 

auling the accumulators, 

Larne.—The Larne Electric Light Oompany have obtained per. 
mission to place two transformer tanks under the footpath in Main- 
street to replace existing transformers on the poles. 

Heywood.—The consumption of electricity for the month of 
October, 1904, was 6,107 units, as against 5,200 units for the corre- 
sponding period of last year, showing an increase of 907 units. 

Bray.—Oonsideration of the electrical engineer’s report on aro 
lighting, etc., and a special report by him on present method of 
charging for current, suggesting a sliding scale, has been postponed. 

Sheffüeld.—Mr. 8. E. Fedden, A. M. I. O. E., general manager of 
the Oorporation electricity supply department, has presented to the 
Oouncil an interesting report dealing with his recent visit to Amerioa. 

Whitby.—Thke Urban District Council prepose to apply for sanction 

and meters, and 
£500 for lampe, there having been applications for 840 c.p. lamps 
recently. 

Inverness.—Messre. Edmundson's Electricity Corporation, Limited, 
have presented a petition for the erection of an electric lighting 
5 station in Waterloo - place, Inverness. The buildings are to 
cost £4. 

Greenock.—The Corporation have sgreed to increase the electric 
energy supplied to the tramway company from 500,000 to 600,000 
units per annum. The company are to pay for the additional 100,000 
at lid. per unit. 

Broughty Ferry (Dundee).—During November the amount of 
current generated at the electricity station was 9,502 unite, an increase 
of 410 over the same period last year. It has heen decided to lay а 


new cable at a ogat of about, £50. 


500 
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Southport.—One of the Oorporation public bowling greens has been 
fitted with electric lights. This is to admit of the game being played 
after sunset in the wiater. If it is successful and popular, other public 
greens will also be lighted in a similar way. А 


Paddington Electrical Exhibition.—The Metropolitan Electric 
Supply Company are organising an exhibition of electrical appliances 
for lighting, power, heating, eto., to be held at the Paddington Public 
Baths, Qaeen’s-road. Particulars in another colamn. 


Chilian Electric Tramway and Light Co.—The profit of the 
lighting departent in Santiago for the month of November is 
22,573dol., which makes the total profit of the company for the 
month 105,351dol., as against 855,597 for November, 1903. 


Bournemouth.—The Corporation recently decided to apply to the 
Postmaster-Geperal for a municipal telephone license. At the meeting 
of the Town Oouncil on Tuesday, however, it was resolved after a long 
сене to abandon the scheme, and also to discharge the Telephone 

ommittee. 


Galloways, Limited.—The directors have declared a $nal dividend 
at the rate of 5 per cent. per annum on the preference shares. 
Warrants in respect to this dividend and for half-year's interest on the 
4 per cent. first mortgage debenture stock of the compsny will be 
posted on Deo. 30. 

Manchester. During the past five weeks the call on the Oorpora- 
tion electricity supply has inoreased to the extent of over 20 per cent. 
88 compared with the corresponding period last year. The iucrease is 
confined almost entirely to power and light requirements. demand for 
the purpose of tramway haulage having practically reached its limit 
for the preseut. 

East Barnet. —A letter of the North Metropolitan Electrical Power 
Distribution Company. proposing to undertake the supply of electricity 
in the district on similar terms to those they have arranged with the 
Barnet: Urban District Council, has been referred to committee. The 
Council will also interview the Board of Trade with regard to their 
provisional order. ооа 

Louth.— The Electric Lighting Committee recommended on Tuesday 
the adoption of James-street Mill as the site for & generating etation 
and the approval of the plans prepared by Messrs. Handcock and 
Dykes. The committee also recommended that steam power be 
employed to drive the dynamos. An amendment was adopted referring 
the matter to the Council in committee. 


St. Pancras.—Provided the Council agree to the extension of a 
feeding msia into Hawley-road, at an estimated cost of £2,850, the 
electricity department will be able to give employment to about 45 
labourers for a period of three weeks. The work would be commenced 
about the third week in January next, subject to the price of copper 
being favourable for placing the contract for the same. 


Huddersfleld.—In reference to the alleged insufficiency of the 
9 E service between Milusbridge and Huddersfield, the secretary 
of the Chamber of Oommerce has ascertained that there are nine lines 
of communication between Huddersfield and Milnsbridge serving 157 
subscribers at Milnsbridge, and that 21 of these have been added since 
the lines wore added betweer that place and Huddersfield. 


Purley.—At a public meeting of the ratepayers in the Parley portion 
of the parish of Beddington last week a resolution was passed 
expressing the opinion that the District Council should oppose the 
application for a provisional order now being promoted by the County 
of London Electric Supply Company, and should enter into negotia- 
tions wih the Corporation of Croydon for the supply of electricity in 
the district of Beddington. 

Electrical Weaving.—It is reported that the first electrically- 
driven weaving shed in the Burnley district, if not in Lancashire, was 
started on Saturday. It has been built at Heasandford, Burnley, by 
Messers. A. Altham, Limited. It will have a complement pf 1.600 
. looms, which will find employment for about 550 operatives. Four 
hundred looms are now ready for weaving, and the remainder will be 
started as soon as they can be got ready. 

Erith —To-day has been fixed for the Local Government Board 
enquiry into the application of the Oouncil for sanction to borrow the 
farther sum of £20,000 for the purposes of the electricity undertaking. 
The consulting engineers have recommended that an apparatus for 
softening the crude water and chemically purifying the condensed 
water should be installed at the works, but before coming to a decision 
Spon this matter have directed an analysis of the well water to be 
made. 


Glasgow. — With reference to the proposal to abolish or modify the 
minimum annual charge of £2, the Electricity Oommittee of the Cor- 
poration recommend that the charge of £2 be not abolished, but that 
in all casee where а supply of current is taken for power and lighting 
purposes by the same consumer, the total amount payable in respect of 
both supplies should be set off against the annual minimum charge, 
the arrangement to take effect as from the commencement of the 
present financial year. 


Stock Exchange.—The Stock Exchange Committee have appointed 
Dec. 21 special settling day for Calcutta E'ectric Supply Corporation, 
Limited, further issue of 20,000 ordinary shares of £5 each, £3 paid, 
Nos. 60,001 to 80,000, and have ordered the said securities to be 
quoted in the official list. The committee have also been asked to 
allow Auckland Electric Tramways Company, Limited, further issue 
of £85,100 5 per oent. first mortgage debenture stock, redeemable, to 
be quoted in the official list. 

Hammersmith.—The premises of 17 additions] consumers, repre- 
senting а maximum of 486 8.c.p. lamps, have been connected to the 
mains, and six consumers have been disconnected. The present number 
of consumers taking current from the mains is 1,532. The agreement 
between the Council and the Society of Motor Manufacturers and 
Traders, embodying the terms on which the Council agreed to give а 


— 


supply of electric current to the Olympia, has been exchanged, and the, 
work of laying the cables ia now in progress. ; 


Bootle.—On the proceedings of the Electric Lighting Committee , 
coming up for consideration at the last Town Oonncil meeting, it, was 
asked if there could not be a scheme for the payment of the cost of. 
wiring by instalment. Alderman Brewster said there were such 
facilities, but they were not taken advantage of. The committee, 
would free wire any premises at the request of the landlord, but could 
not do во for the tenants alone. If a number of tenants got the con- 
sent of the landlords, they could have free wiring. 

Beckenham.—The officers’ reports and the claims by the South 
Metropolitan Electric Light and Power Company in the sum of 
£7,897. 2e. in respect of their rights of supplying that part of the. 
district of Beckenham which is covered by the Oryatal Palace Electric 
Lightiag Order, 1893, have been submitted to the Electric Lighting 


and Tramways Committee, who find, having regard to the provisions 


of the last-named order relating to the purchase by Beckenham, that 
the company’s claim is excessive, and recommend that the matter of 
price be referred to arbitration. 


Tottenham.—Ata meeting of the District Council last week the 


Electricity Committee submitted a recommendation that the Oouncil 


shculd accept either proposal '' A ог C of the North Metro litan 

Elestric Power Supply Company, noted in a previous issue, for the 
supply of electricity in bulk or otherwise, but before entering into 

any agreement the opinion of an independent expert should be 

obtained on the two proposals as to which would be most advantageous , 
to the district. Finally it was agreed to take expert opinion on B. 

and C,“ and then to confer with the company. 


 Worthing.—4Alderman Fraser has been appointed chairman of the 
Electricity Committee for the ensuing year. The Council have offered 
to recast the charges made for current at the theatre for lighting. 
purposes as follows : in the event of the veda donde exceeding 15 000 
vaits per annum a discount of 25 per cent. be allowed off the whole of 
that consumption; in the event of the consumption not reaching that: 
figure, the rates of discount are to be the same as now ia force—viz , 
1.000, up to and including 5,000 units per annum, 74 per cent. dis- 
count ; over 5,000 and including 10,000 units per annum, 10 per cent. 
discount. Г 


Eastbourne.—Mr. J. Kempe Brydges, A.M.I.O.E., the borough 


electrical engineer, in his annual report states that the оов of working 


the undertaking is being reduced year by year, while on the other 
hand the use of electricity, both for lighting and motive power, is 
largely increasing. Some 354 miles of cable are now laid, the old 
low-tension cables being rapidly replaced by other of the latest type. 
The number of units sold last year was 897,193, producing a revenue 
of £20,240, part of the profit on which has been applied to the reduo- . 
tion of the rates. The Oorporation now contemplate the extension of 
the cables to Willingdon, an inland village adjoining the borough, 
which is being rapidly developed. | | 

Broxburn and Uphall.—The switching on of the electric light for 
Broxburn and Uphall took place on Wednesday, Mr. Robert Allan, 
county councillor, Whitburn, performing the ceremony. The installa- 
tion has been carried out by Messrs.. Drake and Gorham, Glasgow. 
The main cables measure about 24 miles, and are laid on the three-wire 
system. Arc lampe of the Jandus pattern are placed in the main 
thoroughfares, and these have a total candle-power of 10,200, and in 
the less busy streets are a number of Nernst lamps giving a total 
candle-power of 5,125. At the power station there 1s a Hornsby- 
Ackroyd oil-engine of 32 h.p., driving a two-pole continuous-current 
dynamo giving an output of 15'8 kw. Ample provision has been 
made for extension, and a: provisional order has been applied for in 
order to supply private consumers. 

Ludlow.—The Town Council have agreed to consent to the applica- 
tion of Mr. William Norton, 14, Oorve-street, Ludlow, for а provisional 
order to produce, store, and supply electricity in the borough оп the 
conditions that the undertaker agrees: (1) to give the Corporation the 
option of purchasing the undertakiug at the end of the first 20 year», 
instead of 25 yeare, as stated in the letter of Nov. 25; (2) to agree 
that all openings in the streets, eto. (other than the original laying of 
the cables, eto.), shall be done by the borough surveyor, and shall be 
paid for by the undertaker on the following terms—up to 10 yards, 103., 
over that distance 18. 6d. per yard; (3) to consult and agree with the 
Corporation on the position of the cables, feeding boxes, etc., before 
doiog the work; (4) not to construct any overhead wires. etc., without 
first obtaining the permission of the Corporation ; and (5) the. prioe of 
the current to be charged to the Corporation for the supply to the 
public buildings, street-lighting, etc., to be 41. per Board of Trade 
unit, but should the charge to the general public be reluc:d to 5d., 
then the charge to the Corporation to be reduced in like proportion. 


Northfleet.—The clerk reported at the last District Oouncil 
meeting that the town clerk of Gravesend, at a personal interview, had 
proposed the following compromise of the following points outstanding 
in the agreement between the Council and the Oorporation: (1) As to 

ublic hghting—the town clerk suggested that the Oouncil should not 
be bound to take electricity for any of the public lamps so as to avoid 
the question of maintaining the light at 100 c.p. at the price 
stipulated. (2) As to purchase—the town clerk proposed that the 
Council should allow the 2I years to stand, and not insist 
upon 14 years if the Corporation did not insist upon the Oouneil 
paying loss which might be igcurred by the Corporation. (3) As to 
an undertaking that a main should enter the district at the hamlet 
of Perry-street—the town clerk thought that this could be arra Я 
After consideration it was decided as follows: (1) As to public light- 
ing—that the Council should be satisfied with the suggestion provided 
they have an option to accept the terms of the Corporation detailed in 
the draft agreement. (2) As to purchase—that the Council can neither 
debar themselves for more than 14 years from acquiring the under. 
taking, nor pay the loss (if any) which the Corporation may incur, 
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British Electrical Friendly Society.—At the third annual 
meeting of this society on Кошу, Mr. W. G. A. Bond, chairman 
of the central committee, presided. The report stated that at the 
close of the financial year there were 1,950 members, and the receipts 
from all branches (29) amounted to £3,574. During the year 693 
members claimed sick pay, amounting to £2,044. e inorease of 
£199 as compared with the sick pay in 1903 was mainly attributable 
to acocidents. The report was adopted, and revised rules to meet the 
altered ашыра consequent on the inetitution of a pension fund were 
approved. 


8t. Marylebone.—The Electric Supply Committee have again 
appointed Oouncillor E. R. Debenham chairman of the committee. 
At last night'a meeting the committee recommended that the Council 
take the necessary steps to oppose the Bills of which parliamentary 
notice has been given, and any others that may be introduced, so far 
as the ваше relate to the supply of electricity in the borough of St. 
Marylebone, and that Messrs. Sharpe, Parker, and Oo. be retained as 
parliamentary agents for the purpose, and that such counsel be retained 
and engaged as the Electric Supply Committee, acting on the advice of 
Messrs. Sharpe, Parker, and Oo., may think advisable. 


Colohester.—The following statistics are taken from the report of 
the electrical engineer: output of electricity in units during October, 
1904, 91,558 (1903, 43,830; 1902, 28,912); number of consumers at 
end of October, 576 (387; 300); total number of 8-c.p. lamps con- 
nected, 27 681 (24,015 ; 18,302). The engineer has also reported that 


he cost of keeping the arc lamps at the electricity station burning all 
night ie rather heavy, and a tender has been accepted for executing 


tbe work of supplying and fitting a number of incandescent lamps во 
as to reduce the expense of lighting by Messrs. Josline Limited for 
£25. 10s. One of the engine-drivers is to be solely employed to execute 
repairs and do all fitters' work. 


London Gazette.—The last day for receiving proofs in the estate of 
Benjamin George Hodges, electrical engineer, 20, St. Luke's-street, 
Derby, is Dec. 25. The order of the High Court of Justice, Ohancery 
Division, dated Nov. 29, 1904, confirming the reduction of the 
capital of the Nernst Electric Light, Limited and Reduced, from 
£520,000 to £90,000, was registered Dec. 6. A meeting of the stook- 


holders of the Blackpool Electric Tramways (South), Limited, will be 


held on Dec. 22, 1904, at the Law Association Rooms, Cook-street, 
Liverpool. 


Huntingdon, 83, Battersea-rise, London. 


Islington.—The Borough Council agree with the London County 


Council with regard to rating Government telephone wires, and have 
decided that a communication be addressed to 
asking him to make provision for contributions in lieu of rates to be 


made to local authorities in London in respect of Post Office telephone 
Concerning the Bills now being promoted by the Electric Power 


wires. 
Development Company and the Charing Cross and Strand Electricity 
Corporation for the purpose of supplying electrical energy in the London 


district for use in bulk by existing undertakings and for power pur-: 


poses, it will be recommended at to-night’s meeting that the Council 
present petitions under seal against the Bills when introduced, with a 
view to the protection of the interests of the ratepayers. | 


Swindon.—Oouncillor A. W. Deacon has been elected chairman of 
the Electricity Oommittee for the ensuing year aud Oouncillor J. T. 
Smith vice-chairman. The town clerk has been instructed to advertise 
for tenders for carrying out extensions to the generating station. The 
sub.committee appointed in August to consider as to the desirability of 
erecting a refuse destructor in connection with the electricity station 
has been discharged, and the chairman and vice-chairman, and Coun- 
cillors Mayell and Walters, with the electrical engineer, together with 
the sub-committees appointed by the Works, etc., Health, etc., and 
Farm, etc., Committees have been appointed a sub-committee to сор. 
sider the desirability of the Corporation erecting a refuse destructor, 


and to report, The coal bunkers at the electricity works are to be 


covered in, and the borough surveyor is to рр е a plan and estimate 
of the cost, and obtain tenders from local esmen, | 


Staff Dinner.—To the number of 94, the staff of the Sanderland 
Oorporation electrical department and ‘their, friends dined together in 
- the Bells Restaurant on Dec 7 under the presidency of their chief, Mr. 
J. F. О, Snell. Supporting the cbairman were the Mayor (Councillor 
Foster) the town clerk (Mr. F. M. Bowey), Alderman Bruce, Coun. 
cillors Dixon, Summerbell, Bell, and Bryers, Dr. Baillie, and Mr. A. R. 
Dayson (tramways manager). The Mayor, in responding to the toast 
of The Mayor and Oorporation of Sunderland," said the gathering 
that night spoke volumes for the mutual confidence which existed in 
the Oorporation electrical department. His Worship paid a high 
tribute to the services rendered by Alderman Bruce, chairman of the 
committee, and to Mr. Snell, the electrical engineer. He wound up 
. by expressing on behalf of his fellow-consumers of electric light in the 
town the hope that the cost of the current would be reduced. 


Lowestort.—The engineer in his last report states that there are 
now oonnected to the mains 565 consumers, representing 28,014 


8-c.p. lamps. During the month 11 new consumers have 
been connected, representing 361 8-cp. lampe. He aleo 
reported that he had submitted plan of the proposed method 


of crossing the harbour with the electric light cables to the 
Great Esstern Railway Company, but that the company had been 
uusble to approve same. He now suggested that the cables should 
not be taken across in pipes, but that cables with a helical steel 
armouring should be laid in the harbour from 6ft. to 10ft. below the 
bed of harbour, The dedi was adopted. We deal with the 
accepted tenders in another column, The engineer was also instruoted 
to order the cable required for Royal-avenue public lighting. and to 

to the next meeting as to the cost of laying a cable for private 
fighting in the road. | 


An adjadication order has been made out re William 
Watson and George Huntingdon, electricians, trading as Watson and 


e Poetmaster-General. 


West Hartlepool. —The Town Oouncil have entered into an agree- 
ment with the National Telephone Company whereby, in return for 
permission to lay 5 wires, the company undertakes to effect 
certain reductions in the charges to subscribers. The reduced rates 
will be applicable to all prese as well as future, subscribers, and any 
existing subscriber will be at liberty to cancel the existing agreement, 
and avail himeelf of the new sgreement by giving to the company 
14 days’ notice in writing prior to the next date for which payment of 
rental is due. The rates are a uniform charge of £8 for the first 
instrument aud £6. 16s. for the second, additional connections to be 
available to any memter of the firm having the first connection ; 
£7 to cover 1 200 calle per annum (receiviog an unlimited number), 
£6 for 900 calls, and £5 for 600 calls, the calls in excess of this 
number to be still at the rate of 1d. a call. An enquiry hae been held 
into the application of the Corporation for sanction to borrow the sum 
of £13,861 for purposes of eleetric lighting. : 


East Ham.— The Electric Light and Tramway Committee last week 
paid a visit to the generating station in order to inspect the extensions 
recently completed, which cunsist of a new engine and generator, two 
350-h. p. boilers, with condensers, pumps, water purifiers, etc., the 
total estimate? cost of tbe extensions being nearly £15,000. The 
chairman of the committee. Aiderman J. Savage, started the engine, 
which was built by Messrs, Jobn Musgrave and Sons, Limited, of 
Bolton, and supplied by Messrs, Dick, Kerr, and Co., Limited, Preston. 
It is of the compound vertical type, running at a b е of 100 revolu- 
tions per minute, its full load capacity being 1, 250 h. p. The total 
machinery now installed in the station amounts to 5,100 h. p. The 
boilers duplicate those previously supplied by Mesere. Babcock and 
Wilcox, who are algo the contractors for the condensere, steam-piping, 
pumps, and water purifiers, The generating station was opened in 
June. 1901, when it was estimated that at the end of three years there 
would be a total of 15,000 8-c.p. lamps installed in the district, but 
owing to the rapid developments and to the cheap rate at which the 
Oouncil supply current, there are at the present connected 752 oon- 
sumers, with an equivalent of 29,360 8-o. p. lamps. 


Electrical Contractors’ Association.—On Friday, Dec. 2, the 
second annual dinner of the Newcastle branch of the Electrical 
Contractors’ Association (Incorporated), was held at the Continental 
Restaurant, Newcastle, Mr. Wm. Cross presiding, and Mr. A. Andrews, 
vice-chairman. There were present ss guests, Mr. Harford (Liverpool), 
Messrs. Giepel and Prescott (Weet Hartlepool) Mr. W. P. Steinthal 
(Bradford), Mr. Eugene Brown (Newcastle), Messrs, Gowdy, Usher, 
and R. Robson (hon. secretary), members of the committee, and other 
gentlemen. After the usual loyal toasts Mr. Croes proposed '' The 
Association." Mr. Harford replied. Мт. Steinthall proposed '' The 
Newcastle Branch,” and Mr. Andrews replied. Mr. Gowdy propoted 
The Guests, and Mr, Giepel replied. The Chairman gave а very 
concise report upon the work of the association duriog the last year, 
and the great deal of work the incorporation threw upon the leading 
members. Mr. Steinthall said he was glad to prc pose the toast of The 
Pioneer Association," and was pleased to see four of the original five 
members present that evening. Andrews remarked that the 
meeting held the evening before was the fiftieth general meeting of 
the Newcastle Association. Several songs were given during the course 
of the evening. 


London County Council.—The Highways Oommittee reported on 
Tuesday that the Council on Nov. 12, 1901, accepted the tenders, 
amounting to £25,964 and £46,626, of Messrs. Dick, Kerr, and Oo., 
Limited, for the supply of continuous-current plant and three-phase 
plant respsotively, г. quired for the Oouncil’s electricity generating 
stations. The engines in connection with the continuous-current plant 
had since been installed at the Loughborongh generating station, and 
those in connection with the thred-phase plant at the Deptford gene- 
rating station. Under the terms of the specifications for the engines 
supplied under each contract, the contractors were entitled to a bonus 
at the rate of £300 a pound for every pound or fraction of a ponnd by 
which the steam consumption of each engine falls short of 241b. per 
kilowatt-hour, In order that this might be clearly understood, they 

inted out that a generating set produces 21,000 kilowatt-hours per 

ay, or over 7,500,000 kilowatt-hours per year. The saving of 1lb. in 
steam per kilowatt-hour results in a saving of about 380 tons of coal 
per annum on each engine. А series of tests had been made with a 
view to aacertaining the steam consumption of the engines, with the 
result that the actual consumption was found to be 22°35lb. per kilo- 
watt-hour at full load. This corresponded to a reduction of 1:651, 
per kilowatt-hour on the guarantee required by the specification, and 
the contractors were accordingly entitled to a bonus of £495 on each 
of the four engines, making a total of £1,980. 


PROVISIONAL PATENTS, 1904. 


Dec. 5. 
26391. Improvements in mechanism for use in conjunction 
with apparatus for ntilising electromagnetic or 
“Hertzian” waves. Michael Holroyd Smith, 26, 
Cambridge-street, Pimlico, London. 

26439. A new method for inserting electric light in flowers 
and foliage, artificial or natural, for use and decora- 
tion. Eliza Bickersteth, 24, Ladbroke-grove, London. 

26445. Improvements in brushes for electric machines, 
Victor Isidore Feeny, 60, Queen Victoria-street, London. 
(Charles Wirt, United States.) | | 

26446, Improvements in and relating to electrical. rheostats 
or resistances, Victor Isidore Feeny, 60, Queen Victoria- 
street, London. (Charles Wirt, United States.) 
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26449. Improvements in and relating to insulator for electric 
wires. Samuel Buckner Flynt and Leaman Ambrose 
Maiden, 18, Southampton-buildinge, Ohsnoery- * London. 
(Complete specification. ) 

26475. Improvements in electric firo-alarms and thermo- 
5 Alfred Henry McNeil, 40, Ohancery-lane, 

on 


Dec, 6. 

Improvements in electric ignitien apparatus. August 
Eckstein and Herbert John Ooates, Peel Works, Adelphi, 
Salford, Manchester. 

ents in or relating to electric storage 
batteries. Richard Joseph Orowley and Alfred Blackman, 
“St. Brelade," Glamorgan-road, Hampton Wick, Middlesex. 

Improvements in electrical fuse boxes, ceiling 
wall plugs, and the line. Frank Herbert, 104, 
Olarendon-road, Putney, London. (Complete specification.) 

26552. Improvements in lanterns for use in lighting by 
electricity or gas. Simon Biheller, 1, Great James-street, 
London. 

26557. Improved process and apparatus for the produotien of 
metals of the alkali group by clectrolysis. Alfred 
Julius Boult, 111, Hatton-garden, London. (Edgar Arthur 
Ashcroft, Algeria.) 

20589. Improvements in direct - ouirent 
machines. Oyril Ernest Davies, 
London. 

26588, Improvements in systems of olectrical distribution. 
The British Thomson-Houston Oompany, Limited, 83, 


Cannon-street, London. (The General E eotrio Company, 
United eaten.) 


dynamo - electric 
322, High Holborn, 


Improvements and relating tc electric switches. 
The British хий лене йуу, Com Limited, 88, 


Oannon-street, London. (The General Eleotrio Company, 
United States.) 

26002. Improvements in and apparatus for the production 
of reactions in by means of electric arcs. 
James Yate Johnson, 47, Lincoln’sinn-fields, London. 
Badische Adilin und Soda Fabrik, Germany.) 

26608. Improvements in and apparatus for forming devices 
for holding or suspending overhead  oleotrio oon- 
duotors or trolloy wires and the like. Isaac Everson 

Winslow, 47, Linooln's-inn-fields, London. 


Dec. 7. 

26618. Improvements in and relating to appliances for 
shifting the points of clectric and other tramways or 
railways. Alexander Taylor, jun., 96, Buchanan-street, 
Glasgow. 

„96656. Improvements in electric lamps, said improvements 
being also applicable to the globes, chimneys, or 
shades of gas, oil or other lamps or lights. 
William Goalton, 1144, Ohancery-lane, London. 

26679. Improvements in or relating to cleoctric current 
protecting devices. Walter Schäffer, 111, Hatton-garden, 
London. (Date spplied for under Patents Act, 1901, 
Dec. 9, 1903, being date of application in Germany.) 
(Complete specification. ) 

26666, Improvements in electric telegraphs. Siemens Bros. 
and  Co., Limited, and George Sylvester  Grimston, 
Birkbeek Bank. chambers, Southampton-buildings, Chancery- 
lane, London. 

26606. Improvements in and relating to apparatus 
wireless telegraphy or telephony. Simon Eisenstein 
Southampton-buildings, Ohancery-lane, London. (Complete 
specification. ) 

26699. Improvements in motor-con 
Olarke Eastwood, 47, 
(Complete specification.) 


Dec. 8. 
26704. Improvements in opa for 


supporting clectricity 
conduoters ог wires. Arthur Reginald Walmsley, 
Penny Bank-chambers, Halifax. 


26703. e in and relating to automatic starters 
for eleotric motors. Charles William Webster, Sunbridge- 
chambers, Bradford. 

26709. Improvements in amd relating to fuse or terminal 

use in electrical mains or the like. 
Alfred Sutherland Blackman, Sunbridge-chambere, Bradford. 

26748. Improvements in apparatus for controlling telegraphic 
recorders and other instruments, Marooni’s Wireless 
Telegraph Company, Limited, and Edward Priddle, 24, 
Southampton-bulldings, Ohancery- lane, London. 

26757. Improvements in signalling bells worked by olec- 
trically-controlled compressed air or other gas. 
Siemens Bros. and Oo., Limited, Queen Anne’s-chambers, 
Broadway, Westminster, London. (Siemens und Halske 
Akt.-Ges., Germany.) (Complete specification. ) 

26761, Improvements in and relating to electric arc lamps. 
John Morecraft Wellington and Walter Francis Daniell, 
88, Ohancery-lane, London. 

86772. Improvements in and relating to electromagnetic 
apparatus. Henry Harris Lake, 7, Southampton-buildings, 
Ohancery-lane, London. (Carl Joseph Schwarze and Amos 
Martin Kelle, United States.) (Complete specification. ) 


кел 


systems. Arthur 
Linooln's - inn - fields, London. 


26769. Improved coll trembler for clectrical ignition apparatus 
of high-speed engines for motoroars and similar 
vehioles, Sidney James Williams, 149, Strand, London. 

26786. Improved means for rendering tho insulation of eleotz1c 
oonduotors fireproof. George Gatton Melhnish Harding - 
ham, Ciun House, Surrey-street, Strand, London. (Felten 
und Gnillesume Oarlewerk Aot.-Ges., Germany. ) 

Improvements in commections for compounding trans 
formers and like apparatus. Alexander Heyland, 6, 
Lord-street, Liverpool. (Date applied for under Patents 
Act, 1901, Dec. 8, 1903, being date of application in 
Belgium.) (Complete specification. ) 

Improvements in holders for electric incandescent 
lampe. John Оох Dear, 40, Chancery-lane, London. 

А new or impreved alternating-current electromotor. 
Frank Michael Lewis, Norfolk House, Norfolk-atreet, 
Strand, London. 

Окс. 9. 


Improvements in electrical switches and cut-outs. 
Charles Mark Dorman, Reginald Arthur Smith, and 
Herbert George Bagge, Ordeal Electrical Worke, Salford. 
(Complete specification.) 

Improved apparatus for clectro-deposition of metals. 
Bertram Morley Bailey, 77, Oolmore-row, Birmingham. 

Improvements in three-phase ground detectors. Paul 
MacGahan, the Westinghouse Patent Bureau, Westinghouse- 
building, Norfolk-street, Strand, London. (Date applied for 
under Patents Act, 1901, Jan. 20, 1904, being date of 
application in United States. ) (Complete specification. ) 

Improvements in or eonnected with electric demand 
indicators. John Reid Dick and the Reason Manufacturing 
Company, Limited, Norfolk House, Norfolk-street, Strand, 

ndon 

Improvements in electrodes for aro lamps. John 
Thomas Henry Dempster, 83 Cannon-street, London. 
(Date applied for under Patents Act, 1901, Dec 10, 
1903, being date of application in United States.) 
(Complete specification. ) 

Improvements in arc lamp electrodes. Oharles Proteus 
Steinmetz, 83, Oannon-street, London. (Date appliei for 
under Patents Асі, 1901, Dec. 10, 1903, being date of 
application in United States.) (Complete ‘specification. ) 
26917, 1 in 5 for aro lamps. Willis 

Whitney, 83, Cannon-street, London. (Date 

ар е for under Patents Aot, 1901, Dec. 10, 1903, 

g date of application in United States.) (Com plete 
isa ра ) 

96918. Improvements in arc lampe and electrodes therefor. 
Johannes Hürdén, 83,  Cannon.street, London. (Date 
applied for under Patents Ast, 1901, Deo. 10, 1903, being 
aa application in United States.) (Complete speci- 

cation 

26919. Improvements in arc light electrodes. Johannes Hirdén, 
85, Cannon-street, London. (Date applied for under Patents 

* Act, 1901, Deo. 10, 1903, being date of application in 
United States. ) (Complete specification.) 

96920. Improvements in are light electrodes and methods of 
making the same. Oharles Fowler Lindsay, 85, Oavnon- 
street, London. (Date applied for under Patents Act, 1901, 
Dec. 10, 1903, being date of application in United States.) 
(Complete specification.) ) 

26921. Improvements in electrodes for arc lamps and 
mothod of making the same. William Stone Weedon, 
83, Cannon-street, London. (Date applied for under Patents 
Act, 1901, Dec. 10, 1903, being date of application in United 
States. ) (Oomplete specification. ) 

26939. Improvements in arc light electrodes. William Stone 
Weedon, 83, Cannon-street, London. (Date applied for 
under Patents Act, 1901, Dec. 10, 1903, being date of 
application in United States.) (Oomplete specification.) 

in and relating to electric rheostats. 

The British Thomson-Houston Oom wpany, Limited, 88, 

Oannon-street, London. (The General Electric Company, 
United States.) 

26985. Improvements in electrical measuring instruments. 

The British Thomson-Houston Company, Limited, 83, 

Cannon-street, London. (The General Electric Company, 


20791. 


26799. 


26887. 


26915, 


26916. 


United States.) 
Dsc. 10. 
26948. Storage batteries. Benjamin Joseph Bernard Mille, 23, 
Southampton-buildings, Ohancery-lane, London. (Thomas 


Alva Edison, United States.) ( 


26957. Improvements in on electric tramways and 
railways. Oharles Henry du and Edward James 
Witcombe, 9, St. Matthew’s-road, Ootham, Bristol. 

26985. Improvements in and relating to electrical switches. 
George Page, Alfred Holmes, John Henry Holmes, 
Leonard William Holmes, and Ellwood Holmes, 1, Queen 
Victoria-atreet, London. 

26986. Improvements in and relating to electrically- 
controlled and variable speed gear. Henry Vincent 
James and Robert Alfred Marples, 1, Queen Victoria: 
street, London. 

26997. Improvements in or relating to telephone apparatas. 
William Mudd Still and Andrew George Adamson, 46, 
Linooln’s-inn-fields, London. 


mplete specification. ) 
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27000. Improvements in and relating to clectromagnets 
David Leonard Lindquist, 7, Southampton - buildings, 
Ohancery-lane, London. (Complete specification. ) 

Nees. Improvements in electric switches. Antoine Bénassy, 
7, Southampton-buildings, Ohancery-lane, London. (Date 
applied for under Patents Act, 1901, Dec. 17, 1903, being 
date of application in Switzerland.) (Complete вресі- 
fication. ) 

27011; Improvements in vapour electric apparatus. Osias 
Otto Kruh, 85, Coleman-street, London. Date spplied for 
under Patents Aot, 1901, Dec, 12, 1903, being date of appli- 
cation in United States.) (Compiete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Dec. 29, 1904. 
1805. 
18854, Telegraphic recording and perforating apparatus. 
Armstrong and Orlivg. 
18980. Electrical signalling on railways 
Tunstall. 
19063. Electro - capillary detectors, relays, 
apparatus. Armstrong and Orling. 
26465. Systems of electric motor control. The British Thomson- 
Houston Company, Limited. (General Electric Company.) 
27171. Method of insulating electrical ooils, conductors, and 
the like Oditty. 
27173. Connector for electric oircuite. Kelsey. 
87298. Magnetic separators for ores or the like. Dawes. 
27589. Electric igniting devices for explosion motors, Treskow. 


and tramways. 


and recording 


456. Manufacture of chlorine by  eleotrolysing sodium 
chloride solution and apparatus therefor. Leetham 
and Bousfield. 

984. Electrical alarams for clocks. Sturgess. 

2455. Control of alternating-current electric motors. British 
Thomson-Houston Oompany, Limited. (General Electric 
Oompany.) 

$581. Machines for making stems for incandescent electric 
lamps. British Thomson - Houston Oompany, Limited. 
(General Electric Oompany.) 

2715. Electric arc lamps. British Thomeon-Houston Oompany, 
Limited, and Murphy. 

9657. Gas or vapour electric lamps. Le Tall. 

Electric Company.) 

8660, Electric switches. British Thomson - Houston Oompany, 
Limited. (General Ele tric Company.) 

8819. Incandescent electric lamp fittings. Loti and Latzko. 

15155. Automatic electrical balance. Dworzynski. 

18259. Automatic electric telegraphic transmitters, Henn. 
18403, Electrolytic process and apparatus therofor. Townsend. 

18910, Electrical heaters. Pemberton. (Date applied for under 
International Oonvention, Jan. 4, 1904.) 

18987. Gas and vapour  electrio devices for lighting, 
rectifying, alternating currents, and the like. 
Thomas. (Date applied tor under International Convention, 
Sept. 4, 1903.) 

$1402. Electrodes for electric acoumulators with invariable 
electrolyte. Jungner, (Date applied for under Inter. 
national Convention, Oct. 7, 1903.) 

22652. Electric circuit breakers. McFeatters and Christmas. 

22665. Electric círouit breakers. McFeatters and Ohristmas. 

23009. V telephone systems, Birnbaum and 

1 е 

23677. Electric treniblers or switches, Aron. (Langumier.) 

23820. Electrical choke coils. Osrson. (Date applied for under 
International Convention, March 30, 1904.) 

Terminal for electrical apparatus. Prested. 

Electrical indicating or measuring instruments having 
springs to oonvey the current to & movable system. 
Siemens Bros. and Oo., Limited. (Siemens und Halske, 
Akt. -Ges. 

Manufacture of single or multiple electric conductors. 
Soc. Industrielle des Téléphones, (Date applied for under 
International Convention, March 11, 1904.) 


(Oooper Hewitt 


23838, 
233972. 


24018. 


COMPANIES' STOCK AND SHARE LIST. 


Name. zc a Last price 
Commercial and Industrial.— £ £ 
Alliance Eleccrical Oo., ds Us PR Pres 0 12: 8-3 
Aron Electricity Meter о. Cum. Pref. 8 n 000 1 . 15/32 9/16 
British Insulated and 4 Helgby Cables Ord. . 1.106.000. 5 X 54-58 
6 per cent. Cum. Pref., 1-100,000 ................ = uM 
—— — 44 per cent. Mortgage ‘Debentures ..........-..- 100 .. 102-105 
B THOMASON: Houston Co., 44 per cent. 1st Mort. Deb. 
% 6 elses cet OXDeE Rad i visu enda canes 100 . 100-102 
British ouse Elec. and Manur., 6 per ici ке; 
275,001-375, [EXE еа XS 
4 cent. Mortgage Debenture Stock .......... EC "d 99 
Brush El cal Engin , Ordinary, NOR 1-106,751 .. 3 H 
— Non. Cum., 6 per cent. Pree· f eo.o "A MES 3 
— — 44 per cent. lst Debenture 8tock................ 100 .. 95. 
—— 4] Der cent. ind Debenture Stock I „ 68-72 


Amount 
Name. paid. 
Callender's Cable, Debentures .......................... x 
— D pet, end MM" ——Ó— P 8 
Crom оз. CFC 3 
benture ss. 100 
Batson a ost per oen Swan United, “ ae Shares, 1-99,261 .......... 3 
" Shares, 01-017,159 ........ 5 
— per cent. реба еа % FERRE KE oies 100 
4 per cent. Deb. Stock, Red. .................... 100 
Electrico Construction, Limited, Nos. 1 to 112,100 ........ a 
7 per cent. Cumulative Prei. an 


4 per cent. Perp. lst Mort. Doo 
Férranti Limited, Б per 70809 ae Mort. Deb. Stock, Hed: 100 


General еси Company (1800) эрес cent. оаа. Pre. . 10 
cent. 1st Mort. Deb. „... 100 
w. A K T. He ey's Telegraph Works, Ordinary .. sane REATUS 8 
per cent, Preference ........................ б 
Per бош. Debentures ......................-- 100 
India Ei Rubber, Gutta Percha, and Telegraph Works ...... 10 
4 per cent. Реһепїїгөв.......................... 100 
Parker, Thos., Limited, Ordinary ......................*. 10 
Telegraph Construction and пбепапое.............. — 18 
6 per cent. Bonds ..............-.-... me — МИО 
Eleetrie Lighting and Supply.— 
кше апа роо Ош EE ына zd 
cen 
6 per cent, Cum. deco Pret, 15,001-22,500 .... 10 
r cent. Debenture Stock. УЧ веер . 100 
Bromley (Kent) Electric t and Power Со. .......... 5 
Brompton Bd Kensington, Ordinary Pm 
m and Kensington, Ordinary................- oe 
7 cent. Preference ........................ b 
Calcutta E octzio BIRR! Corp., Ordinary, Nos. 162,000 . 5 
Cambridge Electric Supply Company. Ltd., £10 Ord. . 8 
Central Electric io pap ly, Ld., 4 ere Y Guar Deb. Stock 100 
Obaring Cross rand. K Nos. 1-70,000 ................ 8 
— — 4 ` ыш: со 6 %%% ᷣ „ ооо %ꝗ „„ „ „60 5 
PP . den 140,000 5 
40,001-80,000.................................... 5 
4 per cent, Debe ture Stock, Red. (Prov. Certa.).. 100 
Chelsea Electricity Supply .............- eee eere rro 5 
44 рег cent. Debenturens 100 
City ot London, Ordinar p eee eee enne 10 
<- рег cent. Cumulative Pref..................... 10 
p per cent, Debenture Stock in 
seruo oe per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 
Oounty of don Electric Supply, Ordinary ............ 
~ 6 per cent. Cum. Prei... eve eee 10 
——— 44 per cent. Nehentnres Prov. Certa, All pd. Rd. 100 
— 4, cent. 2nd Debentures Prov. Certs......... 
Bdmundsons' Electricity Corporation, Ordinary, 1-50,000.. 6 
—— per cent. Cum. Pref. ................. US 5, 6 
— i үт cent. First Mort. Беһ..................... 100 
Electric Tractn. Co. of Aust., Ld.,6 core 6 
Per no cir e b Ord е 130,990: cone 
olkestone Electric Supp os. 1-10,000..... Я 
per cent. Fist Den. f. e 100 
Havana obtricity, ише 1- 15.800 000 8 10 
Hove Electric Lightin Limited, Ord. “13,000 .. 
Ld., ij p. c. Db. Stk. Red. 100 


8. 
Isle of Wight Elec. Lt. and Pwr., 
Kalgoorlie Electric Готар апа ' Lighting, Limited, 6 per 


oent. f., 100 % %hł аоавекенжен аваа 
Көмїтүбоп & abri йо. Lit., Ltd., Ord., 1-21,000 6 
Kensington and bridge and Notting Hill, 4 pee 


Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary .................. eee eere — 3 
6 per cent. Pre. . . TEM 
4 per cent. lst Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinarrpr оен — 10 
=. cent. First Mortgage Debenture Stock .... 8 
cent. Cum. Pre 
5 ag cent. Mortgage Debentur e, Red. . . 100 
Midland Electric Power Dis., Ld., 44 p hg "Ist Mort. Pod. ' 100 
Newcastle- -Tyne Electric Supply, Ordinary ........ <a 
— PPC̃„ cR 
Notting Hil] Electric Ligh 33% rene r nan 10 
per cent . Firs Mord. Debe K ов. 1-500 (Reg.) .. 100 
Oxford El ‚ 1-96 ana 14, 510......... .. 8 
— & cent. Deben Btoock  ...sssesesasoseoo 
Royal El ри Сот пу of Montreal 1$ per cent. First 
amtthneld Markets ы, 8 a Ord., PAD 5 
South Lon 4 ones eee00e88006086 оо 9.9 9 
South Metropolitan Electric Light and Power Co., Ord... 1 
— 7 per cent. Cum. Pref. .......................... 1 
——— 44 per cent. 1st Mort. Deb. .................... 100 
— — Ditto, June, 19oo l 
4%. James ean and Pall Mau, Ordinary, 101-80,080 . i 5 
pe eb. o N E a... ~ 10) 
Urban — Мег о 33 
—— D por Sei sea rm ету 0 reach. Q0 0,001-80,600 


со wo e Qe 9 à о-о оо (0 оо ого 5 о QD GD (CÓ QD з 


Eleetrie таса 
Anglo- ые, 9 pet cont Cam, Trab, 1-260,007 ...... : 


8 6 per cent. Debenture ftock. 1888 .. 100 
Auckland Elec. Trams., Ld., 5 p. c. Ist Mor. Deb. Stk., Red. 100 


Barcelona Tramways Limited, Ord., 1-20, 00 10 
5 per cent. Cum, Pref. Bhares, 1- 10, 000 .......... 10 
— — 5 per cent. Deb., Red., 1-600 .................... 100 
——— 4 per cent. Red. De Deb. Stock. 100 
Bath Elec. ways., Ld, Pref. Ord. aha 75,001-150,606.. 1 
——— 5 per cent. Cum. Pref. Shares 59,594 .......... 1 
Belfast Street Tramways, Ord., 1- 25,60 800 e 10 
Blackpool and Fleetw Tramroad ............ а... — 10 
risbane Tram Invest., Lim., Ord., 1-76,000 ........ 5 
б per cen Cum. Pret., Nos. 1 75, O0 0 O .. б 
4 1 Deb. Stk, "Red., РАД сена. all pd. 1 
British C ЫА наоса с Railway Co., Ord. ПЕРА m 
Non.Cum. 5 per l.... 10 


cent. 

— 41 per cent. 1st Mt. Debs., Nos. 1-6, 280. of £40 each 40 

—— 44 per cent. Vancouver ED Deb. 

British Blectric Traction Ord. 1200000 & 60 1001-90000 10 
—— per cent, Om. P., 50,001-60,000 ....... =s ~e ao 10 
—— D par cent. tual Debenture Stock ш... 1 

44 per cent. end Deb, Stock .. asas ae as as an as so as 


; чан анн 


2 11121111: 


1111211111101 


е. 


11111111111 


99.101 
24 18/165 1/16 
15/1 


6 9/165 15/16 


161-1 


0647 
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Name, de Last price, Name. Aa Last price 
£ g £ 8 
— UM rye ipe gr саа 100 6 1-100,000 8 5 -5 11/16-3 13/16 — Per cent. oo pa edd oe me wade ое њо ms Qe 10 e 01.15 

"А '* б per cond, Om. El., I-40. 000 5 „ 65583 Perth Elec. Tramways 25er cent. 1Mrt. Deb. Bk. 100 = 1 

ae B 6 Per cent. Cm. Pl., 1-27, 500 оо „ о.о оз Qe Ge 5 = 5 ti Potteries Blectric Trac п, inary 20,001-40,00 0 es 10 = 8- 9 

5 per cent. Deb. Stock, Red. 90950065 овое «„ ег Qo 100 = 1 108 5 per cent. Oum. Pref., 1-20, Gus wie Qua Gad (ue аә аа Ра 29 

Por Cori, Ail TS ns F кө 100 „ 105-106 44 per cent, Debenture Stock 100 1 
Buenos Ayres Electric Trams., Ld., 5 p.c. Deb. Stk., Red. 100 .. 99 South Lancashire Electric Traction and Power Company 
Calcutta Tramways, Limited, 1-102,268 .................. 5 7 £250,000 Ordinary . 1 1 

44 per cent. 1st Deb. rec poem E 100 .. 107-1 £101,132 6 per cent. Preference am mmmn 1 1 
Cape Blectric Tramways ‚Мов. 1-480,000 ................ 1 „ 17/16-1 9/16 — £528,093 44 per cent. Debenture Stock... 100pe. 100рс, 
City of Birmingham Tramways, б per cent. Cum. Pref... 6 42-64 

$ per cent. lat Mortgage Deb. , 1-5,000(1917).... 100 101 Eleetrie Railways.— 

Colombo Electric Tramways and Lighting, ö percent. lst " 
Mortgage Debenture Stock R е оосо „„ „„ 6 „ 6 „ „„ 9.9 њо 101-104 Central London, Ота! ane ce ND GS GD ORO GD GS (nO GS (nO GP GP Фе CUD 100 e SEI 
Oork ao nn and Lighting Co. Е 10 84-10 4 per cent. Pref. ** 1 = - 
r cen e о ог ое оо 96 оо оо „ө 99 о.о ог mo ao es е 39 99 „ owo „ „ ~o no оо ооо ооо GNO on 

A Der cent. Debentures ....................-. 100 . 101-102 4 p.c. Deb. Stock (Prov. Script Certa., fully paid)..100 .. arity 

Dublin United Tramways (1896), Ord., Nos. 1-60,000 .... 10 — 3-14 City and South London, Consolidated Ordinary .. a. .. = ~ 155 10.5 
—— 6 per cent. Pref., Nos. within 1-60,000 —..... 10 15.16 4 per cent. Debenture Stock me e =e me mo =e =o no ~o = 215 
—— 31 per cent. Mort. Debs., 1-5,000, Red. ~es me = 100 . 94-97 5 per cent, Pref. Stock '91..... m = ne =s me me me ae mo 100 17.1 

Iapertal ramwa s Ordinary aa SO € m оо co oo оо „%% Фе тю all as 18-19 38 99 99 өмә G9 ооо GRO mo соо mo me mo mo GED e п 

44 per cent. Deb Stock ео „ %%% %%% „ „ „ „ % „ ос 100 1 11 Liverpool Ove ead, т cent. Pref. ee av» eO me эз mo QNO (nO GO — 04 
Isle of Thanet y caen гаште sand Lighting, брег с. : : а ө y 5 10 . 101 

Oum e 0 т сово 00 Be со оо 6.0 at (9 а.о ns = M ortgag ures, og &°4) ээ — œa = 

C . 00 ba Underground Electric Railways of London, 5 per cent. 

4 per cent. ТООТОН | pan 93 97.98 
Kidderminster and District Lighting and Traction, Pref. 5 8-84 Profit-Sharing Secured Notes... «„ : 
London United Trys.(1901),5 per cent. Cum. Pref. ...... 10 .. 108-1 Waterloo and Olty, Ordinary 100 88-90 

4 per cent. 1st Mt. Db. Stock, Red. ............ 190 773 1С 
Madras Elec. Trams (1904), Lå., 5 per cent Deb. Е, т 100 .. 103-105 Telephones.— 

Metropolitan Elec. Trams., Ld., Defd., 1,000,001-1,514,016. aes 4 = 3 
s per cent. Cum. Pret., 500,001-1,000,000 >.. .. 1 . 15161 FC 0᷑—— ааа Шы ШШ 

a4 per cent, Deb. Stock, Bed. —..... 5. C 00 . 103.105 7... вено е Шу 

Milwaukee Electric Rall and Light, 5 percent. 30-yr. Cons. 6 per cent, Cum. nd Prei... 10 12-13 

Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ ,000.. 108-113 6 per cent. Nou. eae Third Prei. 3 8 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., n 81 per cent, Deb. Stock, Red... == 100 = 984 
1908. 1400 калша D Ir куы: 100 .. 100-108 = 4 por oond. Deb Mod Rel Сее 7 ЖГ, 

Sterling 44 per cent. Deb., 1922, 601-2,000........ 105105 4 per cent. Prov. Ceri OD шу. | Or 

от рога киа, о Des cont Cun: Pref ОО) апа. с Ortensal Tatagnane «nd Blecteic Company шшш 1 15151 A6 
š 54, 1:74 000 зз» желез зе за ук кә as Wik ile айва eR ET -— 4-14 6 per cent. Cum. Pref..... V ЖЕДЕ M 1 zt 1 » 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| Traffic Returns for | Increase or | Miles of | Accounts for past year. 
| week | decrease, jtm track 188 Cost 
| | open, — —̃ͤ — per 
Line. | — з р; | | R ipt 
| | | Current | | | Total | Passengers | Car miles | Pas Oar 1 flle of — 
| ч 
|н 1904, | 2006, | Week, | year. | 1904. 1905. | Ending receipts carried, run, enger mile, track. 

\ | - | | £ | 2 ; | E | d. | d. | £ d. 
Aberdeen Corporation Dec. 10 1,055 1,079 | — 45| + 5,727 194 | 191 May 31 37,931 9,099,715 | 794,641 |098 15 08 | 1,970 67 
Ayr Corporation............-- | » 10 | 165 | leg — 4|+ 489 8 8 „ 15 14,160 3, 201, 586 336,049 {1°03 |1011) 1,770 5:04 
Barking Corporation ic. 10 60 25 ＋ 25| + | 1°33) — Е — — — — EA | — e 
Birkennead Corporation » 11 959 975 |— 55 — 512 | 25:55) 234 | March 31 56,073 | 11,327,932 1,519,701 |1:158| 9°98 | 2,3835 6'1 
Birmingham Corporation SEINE. NEC MCN | | 72 = sn =~ — = a T € 
Birmingham Tramways Co. » iU 5,055 4,895 |+ 160 | 64 64 | ae = — | = — pe ET" a 
Blackburn Corporation ...... al сй 138 7388 |+ l| + 3231 | 2 | 23 „ 25 43,374 | 7,742,692 | 951,484 — |1094| — 4:88 
3leckpoo! Corporation. . . . . . „ &| 278 247 / 31 + 5,81 173 17 „51211168 | 6,169,121 | 784,445 |152 |108 — — 
Blackpool-Fleetwood Trams. | „ 10 157 159 — 2) + 388 | 163: 164 Dec. 51) 32,021 | 2,253,984 600,757 | 3°34 12˙75 2,001 705 
Bolton Corporation .......... „ Ц 1.626 1,60 — 34 4+ 488 | 38 8 March 31| 94,151 | 19,895,496 | 2,188,030 |114 |10%22| 3,766 5:89 
Bournemouth Corporation. „ 7 762 | 170 - 9| + 2,055 1015 10; = — — а — — — — 
Bradford Corporation ........ „ 3 3,607 5,514 | + 295 --26,455 77 41 I M ilz = ^d = > — p 
Brighton Corporation ........ p 1L| .713 lèl | — 2| + 3,280 l 9 74 ж. ӨШ a 10,432,508 | 1,031,928 100 | 10°10 — — 
Bristol Tramways Company ..| ,, 9| 4,554 | 4,503 | + 225 Ns | 914 | 514 Dec. 319 255,150 | 44,591,459 | 6,033,528 — — — 
Burnley Corporation | » 10 943 197 | + 195 — 1050 10 am — | а | кы - — a 
Burton Corporation .......... |a 4 214 268 | + 6 — 84 | — March 51) 11,574 | 2,556,134 282,578 | 1:08 | 9°84/ 1,570 737 
Candiff Corporation .......... „ 9| 1,816 1,700 | + 116 | + 1,655 — | — — — — | — — — — — 
Carlisle Tramways Company.. ,, 10 _ 166 . 169 | — 314 200); — | — Bec, 517) 9,987 2,805,277 | 354,595 | — 7:117 — — 
Central London Railway...... » 10| 7,099 7,055 |+ 46| — 1854 6 6 „ 91,562,471 | 44,955,938 | 1,292,674а | 1°87 |64:87|58,229 | 35-40 
Абу & South London Railway) ,, 11 5312 | 5,558 |— 146| — 2,20% ft 68 „  51/165,003a| 19,069,519a| — a — э» * 
Colchester Corporation ,, 4 | 154 — — — 114 - . = — a S d 
Cork E. T. and L. Company ..| „ 8 430 384 |+ 46 — 2466 | — 25 „ 319 25,657 6,555,323 919,676 100 | 6:95 — 59 
Darwen СогрогаМоп.......... „ 2| 206 1986 | + 10) + 78 | 7:25 7.25 March 510 12,341 | 2,360,735 | 254,279 |1:25 |1165| 1.707 | 9-36 
Dover Corporation .......... |» 10 172 176 | — 4 | 283 923 44 „ 31 11,255 2,871,332 280,901 0:91 963| 2,505 — 
Dublin & Lucan Electric Ву... „ 9 100 84 16 — А 7 63 Dec. 319 6,234 | 288,905 107,164 5°88 | 14°09 852 73 
Dublin U. T., electric cars. „ 9) 5,697 5,575 | 4- 122| 47 | 310 | | 
Dublin 8, District, Electric ..| ,, 9 818 758 ＋ 60 } = | 46 „ 919/154,648 — 5,429,556 — — — —h 
Duadee City Tramways ...... A l 825 768 |+ 40 — | 22 22 May 15 35,874 9,084,522 752,814 | 0°93 |11:276| 1,630 — 
Fass Ham Corporation s AU X ә 065 |+ 20 | + 1,485 | 10°77/ 10775 | March 31 34,312 | 12,950,259 | 807,002 v*'65 |102 — as 
Glasgow Corporation ........ „ 10 13,918 | 15,582 — 64] +420,115h| 145 | 193 May 519/656,572 | 177,179,549 14,008,750 | 0:88 |1125 | 5,489 b| 7-04 
Gloucester Corporation ...... TA. 29 — | — | — 54 ZI — | — | — — — — — — 
Halifax Corporation. Nov. 30| 2,187 | 2,158 | + 29) + 3,901 | 33 | 30, March 51 68,289 | 16,322,054 | 1,387,885 |100 117 2,069 | 8-77 
Huddersfield Corporation ....| , 12, 1,250 | 1,175 | + 87| — 35 | 35 „ 31 65,545 | 11,893,287 | 1,632,000, |12 9'531| 1,875 = 
Hull Corporation, Е. 8........ | Dec. 10 2,057 1,822 | + 214| 410,209 25 19 » 51 87,707 | 21,065,999 | 2,218,696 |100 | 9:49| 5,004 5*0 
Ilford Corporation .......... TU 330 5615 |) -- 27 кы: 104 м» = — =. — ES К +. — "A 
Ilkeston Corporation ........| „ 95 110 7 | — 2 | ж ^ = es — сы а "3 :3 
Kirkcaldy Corporation ...... „ 7| 195 — — | — — — = [+ „==. =H — | — — — — . 
Leeds Corporation » 10| 5,186 4,938 | + 24 83 | 8 „  29/280,562 | 60,739,254 | 6,215,799 | 110 |10:94| 3,407 >а 
Leicester Corporation. „ 10| 1,659 | — | — — 74 = — NT — | — ds adn aie A 
Liverpool Oorporation........ „ 3 9,691 9,517 | + 574| + 4,095 | 103 | 105 | Dec. 319 531,484 113,057, 254 11,754,838 111 10783] 5,160 5 
Liverpool Overhead Railway..| „ II 1.38 1,912 | — 128| – 2,032A| 657| — June 50) 79,252 | 10,466,726 986,185a | 1°82 |19'30a| 5,110 — 8 
London County Council. % 3| 11.405 | B,272 | 43,131 | 464 40 — | — — dm — — c ia 
Lowestoft Corporation ..... „ 10] 155 135 |= 1 — — EM —L — — — = — — T 
Maidstone Corporation ......| , 8 87 — 2 = > = = а — ма “© 77 
Manchester Corporation...... »» 10| 11,400 | 10,737 | + 663 1314 p АРА = = — eX P к< Vi 
Metropolitan Elec. Tramways! , J| 1,877 976 | + 900| +12408! 10 | = = — | — — АБ — : 
Nelson Corporation ..........| „ 10, „101 951+ 8| + 1,284 | 2| — | March 31) 5,200 | 1,420,759 171,132 | 8:3 | 6°47 (di 
Newcastle-on-Tyne Corptn...| „ 10| 3,434 3,436 — 2 — 45 58, „ 25,185,027 | 39,715,120 | 4,059,907 11 [1094] 4.1115 
Newport (Mon.) Corporation..| ,, 10 | 492 422 |+ 70 - §95 15 — a | ed Me m: — Бы — 
Portsmouth Corporation. н 10] 1,355 | 1,287 | + 464 5,729 29 29 „ . 51 91,448 | 18,204,426 | 1,828,193 1°16 | 12:38 | — | 
oe 8 some Shes = — p" —. — 44 44 „ 319 5,416 925,281 | 127,456 1:38 | 1027 | — 764 
Rotherham Corporation., Б) 99; 954 — — — „ 51 22,968 4,914,479 25,840 0; . с 
Salford Corporation ———— — - -- — — — — — | — — | PII x Ж 9 2,247 | 6:65 
Scarborough Tramways Co.... - | - - — 13 = рк — = | = + a i Nx 
Sheffield Corporation ........ ‚ ll| 437 1,195 | + 181 5,5 St | = „ 25g 216,309 | 56,812,049 | 4,926,083 | 0-904 10-4280 7 510 | 70 
Southampton Corporation. 8 805 861 | – 55 2,521 11 11 „ Ol; 55,874 9,084,522 | 752,814 | 0°946/11°436| 3.760 м 
Southend-on-Sea Corporation.. - — 64 = ж oi me =з — pud 
Stockport Corporation. „, ) Tu M |+ 51 4 09 114 = : M ге = — сз bx 
Sunderland Corporation с. Xj 1.058 || 70 4-104 1951 18:48 „ 51 62,506 | 14,848,958 | 1,433. 463 101 | 10°46 — | 608 
Swindon Corporation . - — - d ы - - e — P pe = | = 
Wallasey U. D.C. A 2) 72 4 E 772 |105 | 10:5 „ 31 55,864 Ё 8 757,688 2 . * 
West Ham Corporation TIED * C 1,023 — 3°62 = = - SEPTA ИР ; = aS 4,100 1 
Wolverhampton Corporation.. „ 7 695 5 + 33 74 „ 319 20,878 4,265,066 417,335 180% = | А 

= — — 
* Includes maintenance of 1 way and proportion of profits paid to the tramway companies for term expired Train 
b Per mile of single track, о Include rail and tram, d Including наради f oludiug оке момо of hores teacher г 1903, А НУЫ е" figure 
Only eight months—expenditure includes large special items incid 
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NOTES. 


Zurich.—A great scheme is reported for the utilisation 
electrically of water power at Ziirich. It is proposed to con- 
struct a barrage of the Sihl with a stone dam 30 yards high, 
and containing 20,600cubic yards of masonry, the work to con- 
tinue as far as tbe defile of Im Schlagen, and to construct 
embankments, the result of which would be to form a lake 
exceeding seven square miles in extent, and containing 
96 5 million cubic metres of water, capable of providing 
force to the extent of 20,000 h.p. for 24 hours daily or 
60,000 h.p. for 11 hours daily. 


Solar Electricity. — A Portuguese soientist, Prof. 
Himalaya, claims to have demonstrated that the origin of 
the sun's heat and rays is electrical. For the purpose of 
his experiments he designed the pyrhehophoro, or sun 
motor, by means of which he is reported to have found that 
the heat of the sun is more than double that of the electric 
aro, which has hitherto represented the highest known 
temperature. It is stated that there is no known sub- 
stance, not even asbestos, that will not fuse in his sun 
furnace into which the concentrated rays of his mirror 
reflector and concentrator are thrown. 


The Institution.— Mr. Adams's paper оп “ The Com- 
bination of Dust Destructors and Electricity Works 
Economically Considered” gave rise to some humorous 
remarks last week, the author being responsible for one of 
them. Referring to the electricity latent in the cat, Mr. 
Adams described it as “electrified pussy”; then, 
alluding to the number of feline corpses which find their 
way into the works with the refuse and contribute to the 
generation of energy, he quoted it as an instance of 
* pussified electriclty.” When 9.30 arrived, and there were 
still several likely speakers, the discussion was adjourned 
until the 12th prox., when, time permitting, Messrs. Booth 
and Kershaw will present a paper on Fuel Economy in 
Generating Stations.” 

Rubber Cultivation in Ceylon.—Tests have indi- 
cated that rubber can be successfully produced in Ceylon, 
and several applications have been received for land on 
which it is desired to cultivate rubber-produeing plants 
experimentally. A notice will be issued very shortly 
giving full details of the terms and conditions on which 
Government is prepared for a limited period to lease land 
at specially low rates for pioneer cultivation. Briefly, 
these terms are that if the purchaser will undertake to 
plant the land with rubber, a lease for 50 years will be 
granted at à minimum rate of 2s. 1d. per acre, or 38. 4d. 
per acre if the land is irrigable from a Government tank. 
Applications for land on these special conditions must be 
made before a date in next year to be announced, as after 
that the land will be disposed of in the usual way. 


The Jones Underfeed Stoker.—From the Journal 
of the Franklin Institute for the present month we gather 
that a committee appointed by the institute has investi- 
gated the merits of the Jones underfeed stoker, and in 
consequence has awarded Mr. E. W. Jones, the inventor, 
the John Scott legacy premium and medal. The wording of 
the award is that it is made in consequence of the good 
work done by Mr. Jones in designing his underfeed stoker, 
and in view of the simplicity of the device from a mechanical 
standpoint, both in construction and operation. The figures 
collected by the committee as to the working of the stoker, 
which is now becoming well known in this country, are 
exceedingly valuable, and the full report of the committee 
should be read by all interested in steam raising. The 
history of the invention is given, but, what is more 
valuable, there is a series of tables at the end of the report 


giving actual results obtained from the stoker in four 
different installations. These speak well of the working of 
the stoker in extended trials, 

A Big Scheme.—A Bill entitled The Administrative 
County of London and District Electrio Power Company ” 
has just been lodged in the Private Bill Office, and will 
come before Parliament in the ensuing session. This 
ambitious project was referred to in our issue of the 2nd 
inst. The object of the Bill is to incorporate a company 
with a capital of £5,000,000, in 500,000 shares of £10 
each. Messrs. J. H. Armstrong, L. С. Cunliffe, and James 
Falconer are named as the first directors, while the 
subscribers include the names of Lord Armstrong, Sir 
George Taubman Goldie, Sir James Joicey, and the Hon. 
W. J. Armstrong. The proposed area of supply embraces 
the city of London, the city of Westminster, the boroughs 
of Kensington, Battersea, Chelsea, Fulham, Hammersmith, 
Hampstead, Holborn, Paddington, St. Marylebone, Wands- 
worth, and Ealing ; the urban districts of Acton, Brentford, 
Chiswick, Hampton, Hampton Wick, Heston and Isleworth, 
Southall, Norwood, Teddington and Twickenham; the 
boroughs of Croydon, Kingston-on-Thames, and Richmond, 
with a number of urban district councils in Surrey, and 
also Bromley, Beckenham, and Penge in Kent. The area 
wil also include Woolwich, West Ham, Ilford, and 
Gravesend. 

Municipal Loans.—An amusing instance of how far 
the Local Government Board will sometimes go in absurd 
details is afforded by the statement of the inspector sent to 
enquire into the application of the Blackpool Corporation 
for permission to borrow the sum of £9,000 for the erection 
of new baths. The inspector was informed that the cost 
of the electric lamps at the baths would be 1s. each, and 
that there would be 300 lamps. He stated that in acoord - 
ance with special instructions from the Board the amount 
of the loan would be decreased by £15, because these lamps 
could not last as long as the building. This plan of striking 
out any items which will not last the full life of the build- 
ing would, if carried to the extreme, mean the omission of 
all machinery in a loan for an electric lighting station. It 
is a well-known fact that the Local Government Board have 
allowed for the inequality in the lives of the various 
items by assuming a mean period for the whole. If, 
then, they are going to strike out items like electric 
lamps, the mean period should be increased. This, of 
course, is not an important matter, but the detailed labour 
involved is, and the Blackburn case shows the futility of 
the discussion of such small items. The replacement of 
these lamps would, of course, come out of revenue account, 
and at the expiration of the term of the loan, presuming 
the baths were still in use, there would be good lamps in 
position, so that no financial trouble would ensue. 

New Publications.-—‘‘ Maxwell’s Theory of Wireless 
Telegraphy " (London: Archibald Constable and Co., 
10s. 6d), by Н. Poincaré and F. R. Freeland.—The 
Electric Club Journal for December contains articles on 
Modern Practice in Switchboard Design,” by H W. Peck ; 
‘Opportunities of the Apprenticeship Course,” by W. M. 
McFarland ; “Electric Railway Braking,” by E. H. 
Dewson. The series of articles on Applications of Alter- 
nating-Current Diagrams” and “Factory Testing of Elec- 
trical Machinery are continued by Messrs. V. Karapetoff 
and R. G. Workman respectively ; and there are articles 
on shop experience in connection with “Interphase Con 
nections on Two-Phase Generators securing Low Voltages 
for Starting Induction Motors,” “ Braking of Armature 
Leads on Small Armatures"; апа “ Repairing Pitted 
Commutators.”—“ The Central ^: The issue for November 
of the organ of the Central Technical College has an 
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illustration of the Manhattan Railway power station as its 
frontispiece, and Mr. W. A. Delmar contributes a descrip- 
tion of the equipment. Prof. H. E. Armstrong continues 
his articles on The Mechanism of Combustion," and other 
subjects dealt with are The Vacuum Cleaner Machine,” by 
Н. C. Booth; The Colonial Sugar-Refining Company of 
Australia,” by Dr. G. Harker ; ‘ Transmission and Distribu- 
tion of Power to the North-Eastern Railway ” (illustrated), 
by B. Price; and The Engineer in Egypt,” by C. Colling- 
wood. 

“Lode” Factor.—There was a long discussion last 

week at a meeting of the Maidstone Town Council before 
an agreement waa sanctioned with a consumer who will 
take a large day load from the Corporation mains for 
driving machinery. The agreement is for 21 years, the 
rate being 1d. per unit, with a provision that if the price 
of coal goes up the price for power shall be increased 
accordingly. The question, however, of this cost as com- 
pared with the average cost of production seriously harassed 
the minds of the Maidstone councillors. It is amusing to 
note that the local papers look upon the electric lighting 
undertaking as such a profitable one that they spell tke 
„ lode on the same іп the same way as if it was a vein 
of gold-bearing quartz. We are pleased to see that after 
the speech of the chairman of the Electricity Committee, the 
Council decided to sanction tke agreement. They after- 
wards passed a resolution that Mr. Hoadley, the borough 
eleotrical engineer, should in future attend all the meetings 
of the Council in order to explain апу technical points that 
may arise. This will of course, involve considerable 
expenditure of time on Mr. Hoadley’s part, but from the 
evidence before us it is clear that it will save а great 
deal of the councillors’ time. Mr. Hoadley would have 
been able to dispose in а few words of the absurdity of 
supposing that when the number of units supplied for 
lighting is equal to the number supplied for power, the day 
“lode ” is equal to tbe night “lode.” 
King William's Town.—The Borough Council have 
decided to municipalise the electrio lighting undertaking, 
inaugurated by the King Electric Lighting Company in 
September of last year. The Council possessed power to 
compulsorily acquire the concern at any time up till 1907; 
after then they could only do so by negotiation, at any 
rate for a period of 25 years. At the end of 1903 the 
income was only £194 per month, but in August last it 
had risen to £455. Out of the latter sum the expenditure 
amounted to £333, leaving a profit of £120. The Council 
apparently have the right to acquire the concern at cost 
price, representing about £21,000. A local journal states 
that at the present time the business would show a profit 
of some £300 a month to the Council after allowing 5 per 
cent. for depreciation, so that there would be a considerable 
margin after providing for sinking fund and interest. South 
African finance makes rather different reading from the 
home level. Thus the Council estimate that they will be 
able to generate the quantity of electricity now consumed 
at 114. per unit, though the further supply which they 
expect to be called upon to provide will probably cost less 
than half. This expansion of the business will, the Council 
anticipate, enable them to supply current at 1s. per unit 
in response to the representations for a reduced rate which 
are expected to follow municipalisation. We gather that 
the inhabitants favour municipalisation, and from the 
limited data before us the Council appear to have an 
excellent prospect of making the undertaking a substantial 
success. 

Tramways and Light Railways Association.— 
A party of this association paid a visit on Friday last to 
the power stations of the Great Northern and City Rail- 


way and the City and South London Railway. An inspec- 
tion was first made of the former, where the main engine 
plant consists of four Musgrave vertical cross-compound 
condensing engines of 1,250 ih.p. each with standard 
B.T.H. type generators coupled to the engine shaft and 
placed between the high and low pressure cylinders. These 
generators are compound wound to give 575 volts at full 
load. Each engine is fitted with one Wheeler surface con- 
denser to act in conjunction with same. Two auxiliary 
generators, driven by high-speed Davey-Paxman engines, 
supply power for lighting throughout the line. These 
generators are rated at 120 kw. each, and are compound 
wound to give the same voltage as the main generators, 
and the main switchboard is so arranged that the lighting 
can be run off the traction bus bars if necessary. The 
engineer and traffic manager, Mr. Brousson, accompanied 
the party, for whom he provided a reserved car on their 
journey between Moorgate-street and the power station. 
Subsequently the party were met at Moorgate-street by 
Mr. Jenkin, manager of the City and South London Rail- 
way Company, who conducted them to a special car, where 
Mr. MeMahon, the chief engineer, with his assistante, 
explained everything. Ап observation car was provided at 
the end of the train, and the visitors went over the line, 
preparatory to inspecting the well-known generating 
station at Stockwell. 

Chemical Action of the Cathode Rays.—Some 
notes on this subject appear in the Physikalische Zeitschrift, 
by Mr. Emil Bose, and an abstract of same is given in the 
Journal of the Chemical Society. The author remarks that 
when a very strong potassium hydroxide solution (surface 
= 200 square centimetres) is exposed in vacuum to the action 
of a cathode discharge, there are found subsequently in the 
gaseous phase both hydrogen and oxygen, the volume of 
the former being considerably more than twice that of the 
latter. This excess of hydrogen is 10 to 50 times as great 
as the amount simultaneously produced in a hydrogen 
voltameter under reduced pressure. The cathode rays, 
therefore, not only produce an electrochemical effect 
according to Faraday's laws, but give rise to chemical 
action in some other way. The most probable source of 
this is the kinetic energy of the cathode rays, and a com- 
putation shows that this is indeed sufficient to produce far 
greater chemical effects than the electricity earried with 
the rays, although, of course,a large proportion of the 
mechanical energy referred to is doubtless transformed 
into heat directly. That in the experiments described 
above such a large excess of hydrogen was obtained is due 
to the greater solubility of oxygen, and the electrolyte 
was shown in several cases to retain considerable quantities 
of that gas. Generally speaking, the purely chemical 
action of the cathode rays is electrochemical ; those changes 
such as the coloration of alkali haloids, which have not 
been shown to be chemical in character or which can be 
reversed by the heating action of the rays, are probably 
dissociation effects due to the dynamic action of the rays. 
The dynamic action will be still greater than the chemieal 
action in the case of the Becquerel rays. 


Long-Distance Telegraphy.—aA notable feat in long- 
distance telegraphy was consummated on Saturday by the 
establishment of direct automatic Wheatstone working 
between Liverpool and Teheran, by means of which tele- 
grams for India and the Far East are transmitted 4,000 
miles by a single operation, which constitutes by far the 
greatest extent of line in the world to be so worked. The 
Indo-European Telegraph Company constructed this route 
in 1869. In recent years automatic working by the Wheat- 
stone instrument was introduced, the messages being retrans- 
mitted several times оп roule. About two years ago the 
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company's engineer succeeded, by perfecting delicate instru- 

mente, in communicating direot from London to Teheran 
and eliminating the intermediate stations. Liverpool and. 
Manchester have now been joined up. The current required 
for working the whole line is of no higher strength than 
that usually employed, being reinforced by batteries at 
12 stages. The large growth of the business of the system 
and the simplification of its working enabled a reduced 
tariff to be introduced a few months ago. Another item of 
news relates to wireless, which has come to the assistance 
of the line between Penzance and the Scilly Isles, cable 
communication having been interrupted. It is stated that 
‚ав the result of the adoption by the Admiralty of the latest 
type of Marconi apparatus for use in the Channel Fleet, the 
“ Cæsar,” flagship of Vice-Admiral Lord Charles Beresford, 
equipped with the Marconi system, succeeded in keeping 
in touch with the Marconi Company’s system at Poldhu 
during practically the whole of the passage home this week 
from Gibraltar. By this means the Vice-Admiral command- 
ing was able to transmit to the squadron news of the 
principal events of public interest from day to day. It is 
expected that the “ Victorious,” flagship of the second in 
command of the Channel Fleet, will be fitted with similar 
improvements to those made in the “Cæsar” wireless 
installation. 

Crystal Palace School of Practical Engi- 
neering.—The certificates gained by the students at the 
Crystal Palace Company’s School of Practical Engineering 
were distributed last Friday at a large meeting, Mr. 
Charles Hawksley, past-president of the Institution of Civil 
Engineers, in the chair. The vice-principal, Mr. Maurice 
Wilson, read the reports of the examiners, which were 
of a satisfactory character, and the list of awards in the 
mechanical, civil, and electrical sections of the school. The 
certification of honour for six certificates obtained in the 
school course, none lower than third in order of merit, was 
gained by Mr. J. М. 8. Culbertson, and the Wilson 
premium by Mr. L. Н. С, Palmer for a paper on “ Railway 
Practice and Construction in India.” The chairman, in the 
course of his address to the students, said too little credit 
was given nowadays to the work of the early engineers. 
They combined with engineering a taste for and a study of 
architeeture. The practice was now very much neglected, 
and, as a consequence, the structures erected by engineers 
were too frequently needlessly ugly. The engineers were 
either wanting in taste themselves or they sacrificed every- 
thing to mere utility, and the result was that they disfigured 
the country in а way that they had no right to disfigureit. А 
design could be good from the point of view of utility, but it 
should also result in a structure which, if not handsome, 


working of the station signals on а railway line some 
100m. long by making telegraph wires do duty as returns. 
The original trouble was not due to any inherent defects 
in the apparatus installed, but entirely to the varying 
resistance of the earth connections formerly relied upon. 
This variation was especially noticeable during bright 
frosty weather. Circumstances prevented immediate 
recourse being had to the induction system of working, 80 
experiments were made, at first very cautiously, to determine 
the practicability of using the railway telegraph wires as 
returns for the station signal circuits. Contrary to expecta- 
tions, no consequent disturbance could at any time be 
traced at the Morse telegraph instruments, although 
elaborate means were taken to detect same, and the two 
services worked admirably with the telegraph wires doing 
double duty. However, the practice was not persisted in 
after the means were forthcoming to adopt another system. 
Nor does the author suggest the desirability of adopting the 
principle in general practice. On the contrary, he points 
out that independent returns are always to be preferred. 
At the same time, there are occasions when the arrangement 
in question may be found useful as a temporary expedient, 
as, for instance, when the existing telegraph poles are 
already overburdened, or for economical reasons. He goes 
on to describe, with the aid of diagrams, the way in which 
the work was carried out in the particular case referred to, 
and gives the conditions which govern the success of any 
such arrangement. His conclusions are that if the estimated 
variation of potential in the telegraph wires, due to the 
connection of signal wires, is not too great, such connec- 
tions may be made with impunity, especially as the influence 
of the telegraph wires on the signal circuits is generally a 
negligible quantity. 

Electricity in Japan.—The accompanying diagram 
illustrates the growth of central-station electric lighting in 
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Japan, and has been compiled by the Nippon Denk 

Kiokwai, the Japanese national electric light association 

The association was founded in 1892 for the purpose of 
investigating and reporting on matters of importance to 
the electric light industry, to represent the industry before 
the Government, and to popularise electricity and maintain 
in Tokio а permanent electrical exposition. Only members 
of the association are allowed to exhibit their goods at the 
exhibition. All expense connected with the arrangement of 


The principal, Mr. J. W. Wilson, in the course of a short 
address, mentioned that when the Japanese Embassy visited 
this country in 1872 representives were sent to the Crystal 
Palace School for the purpose of studying their methods of 
work. They took voluminous notes, and it was very compli- 
mentary to know that, when the engineering college was 
established at Tokio, the Japanese were guided a great deal 
by what they had seen at the Crystal Palace School. 

Telegraph Wires as Returns for Signal Circuits. 
In a contribution to the Elekirotechnische Zeitschrift, A. 
Prasch describes how he remedied the unsatisfactory 
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exhibits for special electric lighting or for operating machinery 
is borne by exhibitors. A library is also maintained in the 
buildiug for the benefit of members of the association. In 
case of applications for purchase, the authorities in charge 
of the building offer every facility toward bringing the 
purchaser in communication with the seller. The total 
area occupied by one exhibit is not allowed to exceed 
three cubic feet, and the total weight cannot be over 
one ton. 


Direct-Driven Spinning Frames.—The olectrifica- 
tion of cotton-spinning mills is one of the most difficult works 
that electrical engineers have to undertake, owing to the fact 
that power has to be distributed over a compact factory, 
and not over a considerable area. In spite of this, with 
carefully-designed apparatus, large savings in the coal bill 
can often be realised. We have recently had brought to 
our notice by the Alliance Electrical Company some 
interesting figures obtained from the operation of the mills 
of the Paley Brake Company, which the Alliance Company 
have equipped with motors for directly driving the spinning 
frames. The publication gives an extract of a report on 
this work by Mr. W. E. Cook, who, we understand, is con- 
nected with the spinning company. One difficulty of the 
conversion was that the speed of the spindles had to be 
altered at times from 6,000 revolutions to 9,000 revolutions 
per minute, depending on the different counts being spun. 
To do this work the Alliance Company designed a 
motor, which was direct coupled on to the spinning frame 
by gearing. In other cases the motor was connected to its 
work by means of belt gear and a countershaft. The pur- 
pose of Mr. Cook's test was to see the relative advantages 
of these two methode of driving. Experimenting first 
with the direct-coupled motor, he found that when the 
spindles were run at 6,200 revolutions the motor took 
ó 2 amperes at 200 volts, corresponding to 0:7 of a brake 
horse-power. The speed was then increased by stages up 
to 9,200 revolutions, when the motor took 4:7 amperes at 
the same voltage, which is equivalent to 1:1 b. h. p. From 
the plotted observations it was found that the power 
required to drive the frame increased practically directly 
as the speed, and not, as has been generally accepted, as 
the square of the speed. Tests were then made on a frame 
driven by belting. It was found that to run the counter- 
shaft alone 48 e. h. p. was needed. With straps on the loose 
pulleys of the frame the power increased to 2°13 e. h. p., 
which is considerably more than was required to drive two 
complete frames by the direct-connected method. Mr. 
Cook concludes from the experiments that at least 50 per 
cent. of the total power in the mills in question is being 
wasted through belt-driving. He also speaks highly in 
favour of the constancy of speed obtained electrically. 
Figures are given in the report to show the great influence 
which a loose belt has on the actual spindle speed in a 
spinning machine. Twelve different frames, which, if 
the belts were ia order, should run at 8,300 revolutions, 
were tested, and only four out of the 12 had actually got 
the required speed. Owing to belt slip, there were two 
machines with spindles running at 7,400 revolutions. 
With the direct-coupled motor this variation in speed, which 
means considerable reduction in output, can be uniformly 
avoided, and there are other advantages which are even 
more material. We trust that the information in the report 
will do much to convince other mill engineers of the gain 
from electrical driving. 

The Patent Laws.—At a meeting of the Society of 
Arte last week, Mr. Alexander Siemens presiding, a paper 
by Mr. C. D. Abel on " The Patent Laws” was read. The 
author argued that the system of examination, with power 
given to the examiners to refuse the grant of a patent on 


the ground of alleged want of novelty, as carried out by the 
German and United States Patent Offices and those of 
many other countries, was detrimental alike to the interesta 
of the inventor and to those of the State. It was an 
injustice to the inventor to oblige bim to go to the expense 
of an appeal from the decision of a primary examiner. 
When the views of the examiner differed from those of the 
inventor, it should be the duty of the former to lay the 
matter before the higher authorities, and only if these 
authorities confirmed his decision should the inventor be 
called upon to argue the case further. This is provided for by 
the new rules of our Patent Office which come into force with 
the New Year. The author approved this system, assuming 
that an adequate examining staff is appointed, and that the 
most perfect system of classification of the inventions is 
established for enabling the work of searching to be 
carried out in a perfectly efficient manner, so that 
the inventor should not be put to unnecessary trouble 
in having to prove the novelty of his invention. The 
carrying out of such an elaborate analysis of all patents, 
he suggested, would entail a great increase in the 
examining staff, and, consequently, a very considerable 
increased expenditure in the Patent Office. The Govern- 
ment would, no doubt, object to this, but he maintained, in 
view of the great advantages that would be derived there- 
from both by inventors and the public generally, that this 
necessary increased expenditure ought to be insisted upon. 
There had been a great deal too much false economy 
practised heretofore by the Government in respect of the 
Patent Office, for the simple reason that neither the 
Government nor the public had ever estimated at its true 
value the great debt this country owed to inventors and 
their inventions. He suggested that the Patent Office, 
instead of being, as it now was, a mere branch of a second- 
rate Government department, should be elevated to the 
position of an independent Government department 
directly responsible to the Cabinet and Parliament as 
constituting the worthy representative of one of the main 
sources of England's greatness and prosperity. Mr. 
Siemens criticised our new system on the lines indicated in 
his recent presidential address before the Institution of 
Electrical Engineers, holding that the examination ought 
to be made by the inventor himself, the Patent Office 
supplying all possible facilities. This, he implied, would 
obviate a false sense of security. In lighter vein, be 
remarked that it was easy enough to invent; the people 
who ought to be rewarded were those who introduced the 
article commercially. Our impression is that a special 
staff of examiners is being prepared in view of the new 
regulations ; in fact, this was one of the reasons why the 
Act of 1902 was made prospective, and we trust that this 
new staff will attain substantially to the standard of 
efficiency outlined by Mr. Abel. 


Electrical Practice in America.—The Sheffield 
Corporation authorised the general manager of their elec- 
tricity supply department, Mr. S. E. Fedden, to visit the 
St. Louis Exhibition and certain other towns in the United 
States with a view to ascertaining the most up-to-date 
electrical appliances. He accordingly participated in the 
recent Transatlantic tour of the Institution of Civil Engi- 
neers, and the impressions he gained are the subject of an 
admirably prepared and well-illustrated report. Mr. Fedden's 
comparison of London and New York is interesting. New 
York's population is 34 millions ; London's is five millions. 
London's electricity is supplied by 30 authorities; New 
York's solely by the Edison Company, with the largest 
generating station in the world. More than 30,000 cus- 
tomers are on the books of the New York company, and 
the lamps, heaters, motors, etc., connected to the mains are 
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equivalent to 3,068,041 16-c.p. lamps, of which there are 
over 14 million incandescent lamps and nearly 21,000 aros, 
the annual output according to latest returns being 
about 130 million units perannum. The whole system is 
designed on the same general principles as were adopted 
for the arrangement of the Neepsend works. The under- 
lying idea may be described as one of cellular construction 
and strict sectionising of the plant, so that starting out 
with any given generating unit, it and its auxiliary appa 
ratus portion of main cables, etc., might be isolated if 
desired from the general system and act as a separate and 
complete station. Mr. Fedden found a great deal to admire 
in the substantial way in which the electrical distribution 
of the city of New York has been laid out, no expense 
being spared in making it as near as possible perfect 
against breakdown or discontinuity of supply for any 
lengthened period. The system in Sheffield is laid out 
on very similar lines, except that as yet Sheffield 
has not been able to spend nearly so much money 
in duplicating all the mains to the different sub-stations. 
Mr. Fedden deals with Niagara, the electrical equipment 
of canals, and a number of other matters, which we may 
refer to in future issues, and then gives some general 
impressions, gained largely from the St. Louis Exhibition 
After alluding to the great increase in the size of generators 
and engines, as well as the extended employment of electric 
motors for the driving of all kinds of machinery, and the 
very large number of engineers engaged in experimenting 
with new forms of lamps for uge on electricity circuits, all 
tending to decrease the cost of consumption, Mr. Fedden 
remarks: “Our own work has made such strides in the 
last few years that to-day we need fear no comparison with 
American methods in point of scientific development, and 
although in the nature of things most of our undertakings 
are on а smaller scale, there is undoubtedly a high average 
of excellence to be found in English practice, and greater 
consideration for the comfort and safety of the general 
public. Much of the work to be seen in the States is 
obviously designed to meet as cheaply as possible the 
demands of the moment.“ The general tendency," pro- 
ceeds Mr. Fedden, of modern American practice in power 
generation and distribution is to concentrate the plant at 
one or two centres, and reap to the full the advantages 
of large units, and the highest practical limits of steam 
pressure, voltage, etc.” Referring to the experiments 
carried out by the General Electric Company, Mr. Fedden 
says it seems most probable that a commercially successful 


single-phase alternating-current motor for tram and railway | 


work will be on the general market very shortly. If this 
motor is successful, Mr. Fedden considers that it will pave 
the way to the gradual change-over of the main-line traffic 
to electric driving as the present steam locomotives become 
old and obsolete. Mr. Fedden is evidently a believer in 
turbines, and thinks there is plenty of room for both the 
Parsons and the Curtis types. The report shows through- 
out that Mr. Fedden made good use of his opportunities for 
observation. 


А Three-Wire Railway in Bohemia. —At the 
recent Vienna convention of the International Street 
Railway Association Mr. Krizik, of Prague, referred to 
a 1, 400-volt direct-current three-wire railway between 
Becbyne and Tabor, Bohemia, designed by him recently, 
of which an account appears in the Street Railway Journal 
The system is 16 miles in length, and the steepest grade is 
35 per cent. The generating station was located near the 
terminus at Tabor, so as to supply light to that city and to 
be in proximity to a good supply of condensing water. 
Direct-current distribution at 750 volts was considered 
inadvisable owing to the heavy drop in voltage, and, alter- 


nating current was rejected on account of higher first oost, 
lower efficiency on part loads, and lesser utility for the 
purposes of a combined railway and lighting plant. Owing 
to the small rail section used and the length of the line it 
was decided to instal а three-wire 1,400-volt direct-current 
system, with 700 volts on each side and the rails as a 
neutral. The power station contains three 120-h.p. com- 
pound - condensing engines, using superheated steam at 
300deg. C. The engines are belted to direct-current gene- 
ratore, one of which supplies current for the railway only, 
and the others for both railway and lighting. One of these 
belted sete, running at 220 revolutions per minute, when 
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Diagram of Distribution System. 


operating with the storage battery is capable of furnishing 
enough current to operate two 56-ton trains; at other times 
it is used for lighting purposes. Other sete are installed for 
emergencies, and two belt-driven boosters are available. 
The storage battery has a capaéity of 123 to 171 ampere- 
hours for three hours loading or unloading. As half of the 
motor equipment operates on one side of the circuit and 
half on the other, the railway system is well balanced, and 
very little current flows through the neutral. The obvious 
advantage of the system over a straight line is that under 
no circumstances can a motor be exposed to more than 
700 volts, and no difficulty has been experienced in com- 
mutator or motor installation with this pressure. Current 


Cross-Section of Car Dimensions in mm. 


is taken through two bow colleotors. Esch double-truck 
motorcar is furnished with four 30-h.p. 650-700-volt motors, 
running at 550 revolutions per minute. The commatator 
has 151 bars. The gear ratio is 15: 75, and the speed 
attained on the level is 18 miles an hour. At starting, all 
motors are connected in series, and then two in parallel, 
but always with an earth connection between the pairs of 
motors. The resistance has three steps and two running 
pointe, with the motors in series and in parallel There 
are also two steps for higher speeds obtained by weakening 
the motor fields by shunt resistances. So satisfactory are 
the results that a line operating at 5,000 volts and using 
800-h.p. locomotives is stated to be in contemplation, 
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load of 184 amperes at 11,000 volte, and the guaranteed 
efficiency is 965 per cent. at full load, 955 per cent. at 
three-quarters, and 9375 per cent. at half load. The 
exciting current is, as usual, led to the field coils by the 
aid of slip-rings. It is derived from the two exciter unite, 
each of which consists of a Westinghouse single-acting 
compound engine, running at a speed of 275 revolutions 
per minute, direct coupled to а 100-kw., 125-volt, direst- 
current compound-wound generator. One such unit is 
sufficient to supply all the generators when fully loaded 
with exciting current. 

Each turbine has a complete set of auxiliary plant, 
including an air-pump, a hot and a cold water circulating 
pump, a barometric condenser, and two cooling towers. 
The arrangement of these can be seen from the illustrations 
herewith. Thus, in Fig. 3, which goes across two pages of 
our journal, we show an elevation of the station as it will 
be when the third set is fixed. The cross-sections of the 
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known in England, but it was chosen because it is iou- 
larly adapted to maintaining the high vacuum at all loads 
that is such an important feature in the economical work- 
ing of the steam-turbine, The condenser installed for each 
main generating unit is capable of dealing with 66, 500lb. of 
steam per hour at normal full load and 110, 000lb. per hour 
at maximum overload for a period of one hour. At normal 
load a vacuum of- 27іо. ів attained, and the above overload 
reduces this only by lin. Under the former condition the 
velocity of the steam at no point exceeds 270ft. per second, or 
the maximum temperature of the circulating water 85deg. F. 
The action of the condenser is simple. The steam rises up 
the vertical 54in. pipe seen in Fig. 7, and at the top passes 
over into the chamber to the right, where it mixes with 
the cold injection water. The height of the pipe which 
then discharges the mixture is such that a barometric 
vacuum is obtained. The other apparatus required for 
each unit are thus a cold-water circulating pump, which is 
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Fies. 4 AND 5.—Cross-Sections of the Power House, showing Details of Auxiliary Plant. 


station (Figs. 4 and 5) help to illustrate the positions of 
these auxiliari iaries, and they should be consulted with due 
reference to Fig. 6, which gives the general plan of the 
pipework for one set. Fig. 7 is an elevation of the 
outside wall of the engine-room, showing the barometric 
eondensers, while Fig. 8 gives the details of the cooling 
towers. 

Commencing our description at the point at which the 
steam leaves the turbines, there are two exhaust openings, 
owing to the fact that tbe turbine is of the double-flow 
type. The steam enters the turbine at the centre, and 
passes half to the right and half to the left as described 
above. It is then discharged downwards into two 36in. 
diameter pipes in the basement. These, as can be seen in 
Fig. 6, discharge through a breeches piece into the 54in. 
diameter main, which forms the uptake pipe of the con- 
denser. The condensing plant was also made by tbe 
British Westinghouse Company at their Trafford Park 
works to the designs of the Alberger Condenser Company. 
This is a form of oondenter that until recently was little 


of the 18in. centrifugal Gwynne type, and a 16бїп, 
centrifugal hot-water circulating pump for lifting the hot 
water from the hot-well and discharging it up to the 
cooling towers. It will be seen that by making the cold- 
water pump 2in larger in diameter than the hot-water, and 
also by making the pipe for discharging the cold water into 
the condenser 2in. larger than the barometric leg of the 
same, a seal is always secured. The steam upcast pipe is, 
however, arranged with an atmospheric relief valve at the 
top, so that in the event of any trouble with the condenser, 
relief to atmosphere for the condensed steam is immediately 
secured. There is also connected to the top of each con- 
denser a steam-driven dry vacuum pump, which can be seen 
on the floor level in the illustration (Fig. 3). The engine 
driving this pump when working at full load develops 
55 h.p. with a steam consumption of 1,575lb. per hour. 
By what is termed the two-stage arrangement of this pump 
it is enabled to effect a vacuum of 29in. in the condenser 
when this is shut off from the engine. The chief feature of 
tbis two-stage method, which þas frequently been fully 
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described in the technical Press, is that it makes it possible | because they can be worked in two half sections. Water is 
for the condensing plant to maintain a very high vacuum | delivered at a height 25ft. above the foundations, and the 
at all loads, even with а temperature of the circulating | top of the tower is 75ft. The cooling is secured entirely 
water considerably exceeding the normal. | by chimney action, there being no fans for increasing the 
The centrifagal circulating pumps are driven by Westing- | draught. The water from these cooling towers passes out 
house high-speed compound engines, owing presumably to | into the large reservoir lake referred to in our last issue. 
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FIG. 6.—Plan of one Turbine, showing Pipe Connections. 


some variation of speed being required with variations of load, ; The other auxiliary plant employed in the station con- 
which cannot be so easily obtained with three-phase induction | siste of two surface heaters, each containing 1,000 square 
motors. The cooling towers in which the circulating water | feet of heating surface ; one Alberger surface condenser of 
has its temperature reduced to about 80deg. Ё. were erected | 700 е feet cooling area for condensing the exbs ust 
by Messrs. Donat and Co, and are of the Zechocke type. | steam from the exciter engines and the 100-kw. auxiliary 
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Our illustration (Fig. 8) shows the details of these towers, | generating set; two Cole, Marchent, and Morley grease 
which are constructed of impregnated wood. There are | extractors; two tandem compound Weir steam feed pumps. 
two towers for each condenser, and each tower is capable We now come to the boiler-room, which also contains 
of dealing with 400,000 gallons of water per hour. | шапу distinctive features. We only show in our 
is termed by the contractor one tower really consists of | fragmentary plan one small portion of the boiler-room, 
two independent towers as far as cooling is concerned, | but the details of the boiler can be seen from the section 
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(Fig. 9) and from the photograph (Fig. 10), which shows a 
boiler partially set. Теп Babcock and Wilcox water-tube 
boilers are already installed at the above station, each of 


boilers of the same heating surface, but constructed for 
working at 180lb. pressure, and fitted with superheaters 
imparting 180deg. F. of superheat to the steam. А further 
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5,750 square feet heating surface, constructed for working | description of these boilers is hardly necessary owing to 
at 160lb. pressure, and each evaporating 20,0001Ь, of water | the fact that they find a place in nearly all the largest 
per hour. These boilers are fitted with Babcock and Wilcox | electric generating stations, and are hence well known to all. 
It will be noted that only a moderate superheat is asked 
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Fre, 3, —Rlevation of Boiler to show Forced Draught Inlet, Ash Shoot, etc. FIG. 12.—View of Stoker, with Forced Draught Doors open. 


integral superheaters, each of 894 square feet heating | for, and that in this instance the abnormally high super- 
surface, which impart 100deg. F. superheat to the steam. | heat which has given trouble in certain cases is not to be 
There are also on order four additional Babcock and Wilcox | used. 
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The stokers with which these boilers are equipped are of 
& novel type as far as this country is concerned. They are 
the invention of an American engineer, Mr. W. R. Roney, but 
they have been developed by the Westinghouse Company, 


are actuated by the agitator, which receives its motion 
through the eccentric from a shaft attached to the stoker 
front, under the hopper. The range of motion of the 
pusher is regulated by the feed wheel from no stroke to 


FIG. 10, —View of the Babcock-Willcox Boilers and Superheaters in course of erection. 


and used with success in the States for some 10 years. To 


fall stroke, and the amount of coal pushed into the furnace 
make the details clear to our readers, we reproduce in 


adjusted according to the demand for steam, The motion of 
Fig. 11 а section of this stoker, while Fig. 12 is a view of | the grate bars is similarly regulated and controlled by the 
the front of a boiler at Neasden. It will be seen from the | position of the sheath nut and lock nuts on the connectin 

illustration that the coal passes from the hopper on to а ! rod. Each grate bar is composed of two parta—a vertical 
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Fig. 11.— Section of the Roney Stoker. 


dead plate at the top of the inclined stoker. From there 
it is fed on to the inclined grates by the reciprocating 
pusher. The grate bars rock through an arc of 50deg., 
assuming alternately the step and the inclined 
position. The grate bars receive their motion from 
rocker bar and connecting rod, and these, with the pusher, 


web provided with trunnions at each end, which reat in 
seats in the side bearers, and a fuel plate, ribbed on its 
under side, which bolts to the web. These fuel plates carry 


the bed of burning coal, and gs | wearing parte, are made 


detachable, thus reducing cost of repairs to а minimum. 


The webs are perforated with longitudinal slots so placed 
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that the condition of the fire can be seen at all times 
without opening the doors, and free access had to all parts 


the combustion of any smoke formed at the point where 
the fuel enters the furnace, and secures the coking of the 


Ета. 13. — The Stoking Floor at Neasden. 


of the grate to assist, when necessary, the removal of | coal It will be seen from the illustrations that those 
clinker. These slots also serve an important purpose in | stokers as arranged at Neasden can be used with forced 
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Fig, 14. —Cross-Section of the Neasden Power House. 
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Ета. 17. — Diagram of the Pipe Connections of the Holly System. 


furnishing an abundant supply of air for combustion. The | draught, and, if need be, induced draught can also be made 
arch over the bed-plate under which the green coal is | use of. 
discharged is kept at a very high temperature, and aids in | The arrangement for discharging clinker can be readily 
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seen from the illustration. It is claimed by the makers of 
these stokers that the form of inclined grate gives the fire- 


agis. i to be met. The flues from these boilers pass 
along the side of the boiler-house wall, as seen in . 4, 


Fis. 10. — Plan of Induced Draught Fans, showing Dampers. 


man more control over his fire, as he can readily see if | until.they are opposite the chimney shaft. The two main 
clinker is forming. It is also stated that with these | flues, one from each direction, then rise, as shown in Figs. Б 
and 14, and pass overhead to the economisers. There are 
two batteries of Green’s economisers now fixed, but the 
pe С рын provide for four batteries being used in the future. 
| ach battery has 1,760 tubes 10ft. long and 4in. in diameter, 
The by-pass flues, for use when the economisers are being 
repaired, pass ‘underneath the same, as can be seen in 
Fig. 14. In Fig. 15 we show the neat arrangement of 
dampers, by means of which the change from natural to 
induced draught is made. This plans shows the exits from 
the four economiser chambers, which discharge into a 
5 space in which there are inlets to two fans. 
The dampers, A and B, when in the position shown in the 
illustration, close the direct passage for the s to the 
chimney, but open the path from the discharge from 
the fans. By this means, the change from natural to 
induced draught сар be quickly effected after the induced- 
draught fans have been started up. The elevation (Fig. 16) 
shows in more detail one of these fans, which are driven by 
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.. 07. [terne neum engines Tho chimney, which ie designed to 
— атт Wei NOTI provide for the first portion of the plant now ordered, is 
SECTION AT А.А 15ft. in diameter and 200ft. high. 


Fie. 16, —Sectional Elevation of one of the Induced Draught Fans, Another interesting feature at N jen is the drainage 


stokers, with their liberal grate areas, boilers can be forced | of the steam-pipes, which is effected without any steam. 
more readily than is the case with some other types of! traps or openings to atmosphere. We show in Fig. 17 a 
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FIG. 18.—Section through the Boller House, showing the Graham-Morton Ovai and Ash Conveyor. 


diagrammatic elevation of the drain pipes, which are 
arranged on the Holly system. The usual connections for 
drainage are made to various points on the steam-pipes 


mechanical stokers. This feature is one which is of the utmost 
importance in any power-house supplying railways with 
suburban traffic, where a heavy rush of traffic morning and 
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in the boiler-room and engine-room. These drain pipes are 
all carefully lagged, and connected to a receiver at the 
lowest point of the system. From there an lyin. diameter 
rising pipe, also carefully lagged, is led to the top of the 
building, where a discharge chamber is erected. The con- 
. densation in this and in the return pipe, which are not 
covered, causes the pressure in the chamber to be lower 
than that at any other point in the system. The con- 
densed water in the drain pipes is thus drawn up. The 
head of condenser water in the long cooled return pipe is 
then enough to overcome the difference in steam pressure 
between the discharge chamber and the boilers.. Аз will 
be gathered from the above, the whole system has the full 
boiler pressure on it. The device is: giving every satisfac- 
. tion, and it avoids any trouble due to uncertain action of 

steam-traps. This Holly system is also introduced to this 
country by the Westinghouse Company. 

The coaling arrangements at Neasden have been pro- 
vided by Mesers. Graham and Morton, Limited. Fig. 18 
shows the general arrangement of the large bucket con- 
veyor provided by this firm. The coal is delivered by 
railway trucks into a large copper at the base of the tower 
at the eastern end of the ail ouis. It then passes 
through crushers which break it to the required size and 
load the broken coal into the bucket conveyor, shown in the 
illustration. It is elevated to the top of the building and 
discharged into the self-trimming bunkers over the boiler- 
room. The coal is weighed on its way to these bunkers, 
and there is also a weighing machine in each shute from 
the bunkers to the hoppers of the mechanical stokers. 
When ashes have to be removed, they are dropped into the 
bucket conveyor as it passes to the basement and then 
elevated and discharged into the large bin, which is shown 
in the tower in Fig. 18. In this way a coal-truck, after 
having discharged its load into the coal-crushing hopper, can 
be filled up with ashes. 


(To be continued.) 


HIGH-TENSION SWITCHGEAR. 


s) 


Mr. Leonard Andrews's paper on the above at the Man- 
chester Section meeting of the 13th was taken as read in 
order that the discussion might benefit. As, however, the 
"few general remarks" e by the author took over an 
hour and a half to deliver, the discussion was shorter than 
expected. The point principally emphasised by the author 
was naturally the suitability of the reverse-current dis- 
crimina ting cut-out, with which Mr. Andrews is identified, 
for general use on switchboards where there is a possibility 
of a faulty generator imperilling an electricity supply 
system. Mr. Andrews’s address was copiously illustrated 
by experiments upon various types of discriminating cut- 
outs which were fitved up on the local lighting circuit, and 
а full size section of а 6,600-volt switchboard of Cowans 
make was also displayed. Most of these experiments 
worked as expected, and some provided comic relief by 
missing their cues, which is what is to be expected at this 
period of the year. 

Mr. WOODBRIDGE, in opening the discussion, reviewed 
the actual conditions under which reverse-current circuit 
breakers required to work, and considered that they should 
not be used, but that the generators should be solidly con- 
nected to the bus’ bars. He pointed out that the difference 
between phase relation and current would alter for every 
ease. he switchboard attendant was the best dis- 
criminating cut-out in his opinion. 

Mr. CLOTHIER thought the sample switchboard on view 
would be all right for the voltage if built on the scale of 
біп. = 1ft., but would prefer to work it at 2,000 volta 
himself. He wished to know its cost per kilowatt dealt 
with, and stated that the Carville board cost about £2 per 
kilowatt. He described Mr. Andrews as the “ electrical 
handcuff king,” who made a practice of tying himself 
up in knots for the purpose of showing how 
skilfully he could extricate himself. Mr. Andrews had 
made a study of discriminating cut-outs for the past 
12 years, and was now au fait on the subject, but 


he did not think that the run of station engineers under- 
stood much about them, and believed that Mr. Andrews 
had not yet met with all the obstructions that would be 
discovered in the path of the device. These cut-outs did 
not prevent shorte со = switchboard сна 
suggested that ins of putting in e ve dupli 
boardi for use in case of Sable the feeders should be 
connected to the machines direct through a simple plug 
shunting arrangement. | 

Mr. ORrox championed the cause of electrically-operated 
awitchboards, and pointed. out that mechanical operation 
had ite limitations as to capacity. The paper was some- 
what unfair towards electrical working, as in the list of 
apparatus required for this the whole of the arrangements 
used for the various types on the market were lumped 
together seemingly as one combination. He preferred the 
switchboard attendant to see what was going on, and not 
to be isolated in а separate switchboard room. x 

Dr. GARRARD did not consider that the right principles 
were applied in the cut-out recommended. 

Mr. S. L. PEARCE thought that finality in reverse-current 
circuit breakers had not yet been reached. He preferred 
to couple generators direct to 'bus bars, and quoted instances 
of this having been done on failing generator when nothing 
untoward had happened. 

Mr. E. W. Cowan pointed out that reverse-current 
circuit breakers had certainly saved machinery. He con- 
firmed Mr. Woodbridge’s mention as to the partiality of 
switchboard attendants for pulling out the wrong switch 
in an emergency. | 

Mr. ToPLis preferred the three phases mechanically 
separated on the board to prevent a total breakdown. He 
concurred that the switchboard man should be in a position 
to see all the operations. | 

Мг. E. THomas believed that nothing at present was 
perfectly suitable, although good enough for most conditions 


to be met with. The switchboard man was the most usual 


reverse-current circuit breaker, but he had a very large 
time limit. 

Mr. A. E. McKENZIE thought that reverse - current 
circuit breakers would put stations in a hole sometimes, 
where, for instance, a generator motored owing to a Corliss 
valve sticking. НЕ 

Мг. ANDREWS, in his reply, said that, when synchronising, 
the reverse-current circuit breaker should either be cut out 
or altered in sensitivity. He likened those engineers who 
would not use such cut-outs, on account of them not being 
able to do everything, to the man who would not use an 
umbrella because it did not keep the ends of his trousers 
dry. He compared Mr. Clothier's present admiration for 
bulky switchboards to Mr. Clothier's paper on the subject, 
which advocated compact designs. He admitted that 
5,000 kw. was about the limit of a mechanical switch. He 
replied to Mr. Garrard’s insinuations as to his lack of know- 
ledge of the subject with the £u quogue argument. | 

vote of thanks terminated an unusually late meeting. 


ON BATTERIES WITH REVERSIBLE BOOSTERS.* 
BY C. TURNBULL. 


Introduction.—Some time ago I found it necessary to go 
intothe question of having a battery and automatic reversible 
booster for use on the traction load at Tynemouth. The 
result of the investigation was the birth of the Lancashire 
Automatic Reversible Booster, which was brought out under 
the patents of Mr. McLeod and myself. This is now in 
considerable use, being made by the Lancashire Dynamo 
and Motor Company, of Manchester. In putting the 
machine into the various stations a number of pointe have 
come up in connection with the batteries, and to-night I 
wish to deal with them, in hopes that the paper may be of 
use to such engineers as are putting down batteries for use 
under similar conditions. 

Price for Traction Current.— The method by which the 
price for traction current is fixed is one of mystery. Some- 
times I think that the lowness of the rate obtained for this 
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paper read before the Newcastle Section of the Institution of 
Electrical Engineers, 
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kind of supply is partly to be accounted for by the fact that 
we sell in small units. Certainly the reduction from 2d. 
to 1d. per unit looke а good deal less than the reduction of 
& year's revenue from, say, £4,000 to £2,000. At any rate, 
however the price is fixed, it commonly happens that, when 
а station engineer takes over the management of a station, 
he finds the glorious tramway load, from which so much 
is expected, resolves itself into a small output at a 
remarkably small price, and the problem of making. it pay 
occupies his thoughts for many years to come. I make 
these remarks here, as in addition to the Greenock case, 
other instances are coming to light in which the trams are 
claiming to be supplied at the same rates, or lower, as are 
in foree for ordinary motor load, although it is common 
knowledge that tram load is of an entirely different descrip- 
tion from motor load, and should be dealt with on its own 
basis. The practice of debiting all stand-by plant which can 
be used for both lighting and traction, to lighting only, is 
also not to be commen l 

Load Factor.—The large published load factors for trao- 
tion supply in combined lighting and traction stations аге 
frequen 65 made use of when a low rate for traction is 
asked. rtainly a 40 per cent. load factor (for I think 
that a figure as high as this has been given) looks a lot 
better than the 10 per oent. for lighting. Actually these 
large load factors are explained by the fact that the traction 
load is taken.as that load which is on at the moment when 
the highest total combined load is on the station. Seeing 
that the highest combined load is usually on the station in 
the winter months, at a time when the traction load is 
often lower than its normal maximum, this system 
frequently causes the traction to be credited with a load 
factor much ter than it actually earns. To take an 
extreme case, in a station just beginning the highest com- 
bined load might be in the summer holidays, when the 
trams was heavy and the lighting very low. This would 
give a low traction load factor and a lighting load factor of 
perhaps 1,000 per cent.] In a few years’ time, when the 
station һай grown, the lighting load factor might have 
shrunk to ordinary dimensions, while the traction load 
factor might come out very high. Ithink there isa good deal 
to be said for taking the reapective highest loads for calcu- 
lating the respective load faetors. In connection with this 
we must also remember that while an engine may be run 
at nearly full load all the time on motor load, on traction 
load one must always pore a very large reserve of power 
to meet the grossly fluctuating demands which traction 
involves, and this does not make for economy in generating 
the power. , 

Batteries.—It has now come to be recognised that the 
best way to deal with a very fluctuating traction load 
is to put in a battery and reversible booster, and 
to-night I propose to deal with some of the aspects 
of this solution of the problem. The idea has gained 
currency that a booster should be designed to keep 
the load on the generator always at a steady value. 
The problem is stated thus, omitting losses in battery and 
booster for simplicity: The output is 2,000 units per 
day of 20 hours. Then 100-kw. generator with a battery 
and booster will just do the trick. If the maximum 
load be 200 kw., then the battery should be able to give 
100 kw. easily for a short time, so as to meet the peak 
with the aid of the generator. 

In some cases where the output is fairly regular from 
day to day, and where the maximum demand keeps within 
limits, this solution of the problem is quite good, and a 
very efficient and good working plant is obtained by adding 
a battery and booster to the generator. In many cases, 
however, this solution is of no use at all The output 
varies from day to day. Likewise a large part of the day 
is slack, with a heavy output during certain hours only. 
If in addition to this we have heavy and irregular peaks 
at all times, then it is evident we must solve the problem 
in quite a different manner. Take, for instance, a case 
where there is already installed a plant of 200 kw.; the 
output varies from 1,500 to 2,500 units per day of 20 hours, 
and the maximum demand is 400 kw. Then if we put a 
battery in with an output of 200 kw. for a short time, its 

um power added to the generator's maximum will 
give the required maximum demanded for the feeders. 


Bat if we attempt to run the generator at constant full 
load all the time, it will give off 4,000 units per day, and 
this will provide a large surplus at all times for boiling up 
the battery. The difficulty can be met by putting the 
machine to do only half load, but in this case the com- 
bination does not give out the 400 kw. needed to meet 
the heavy peaks which come on at intervals. Takin 
everything into consideration, then, it will be foun 
that constant load on the generators can only be got 
in cases where the load is similar every day, and keeps on 
fairly regularly throughout the day, and where the size of 
the generator can be fixed so as to put out the proper 
amount of current every day at about full load. Of 
course, in many cases, a good deal can be done by 
varying the number of hours that the generator is run, 
so as to provide just the number of units required to meet 
the load and to keep the battery properly charged. 
Properties of Booster.— For a general solution of the 
roblem the booster should have very flexible properties. 
t should, indeed, fulfil the following requirements: | 


1. When required, it should work so as to keep the load 
on the generator approximately steady. This will be 
needed when the demand for current is approximately 
equal to the output of the generator. In this case, how- 
ever, when a very heavy demand is made on the feeders, 
both generator and battery current should rise to meet it, 
so that the utmost power of the combination will be avail- 
able. If tbis be not arranged, it will often be found that & 
heavy load will blow first one circuit breaker and then the 
other, although the combined maximum power of the 
battery and generator would have sufficient to meet 
the demand had the booster been arranged to allow the 
generator output to increase along with the battery’s 
output. E 

2. It should be роце to vary the apportionment of 
the load between the battery and generator. In a slack 
time the battery should do very little. Also, if the 
traction peak should correspond with the lighting peak, 
then it may be desirable to let the battery take an extra 
load to relieve the boilers for the time being. 

3. On a slack day with occasional peaks, the battery and 
booster combination should be arranged to respond to the 
peaks only, and otherwise do practically nothing, so as not 
to overcharge the battery. Sometimes the booster may be 
cut out altogether, and the battery may then with advan- 
tage be used to float on the line to meet any occasional rush 
of current. . 

4. For periods of very light load, the booster and battery 
should be arranged to go on to the 'bus bars without any 
generator. In this case the booster should be arranged to 
compound up to counteract the drop of volts in the battery. 


I might point out that a booster worked by the feeder 
currents only will not fulfil these requirements, as such a 
combination will tend to take the load off the generator 
when the battery is fully charged, while it will be sluggish 
and unresponsive when the battery is down at all in volts. 

Size of Cells—Given a booster with the above properties, 
it is not difficult to arrive at the size of the cells. Thus 
with an output of about 3,000 units per day of 16 hours 
we can do it with a generator which will do 200 kw. as 
ordinary full load, with, say, a 25 per cent. overload 
capacity to meet excessive and occasional rushes. As we 
can now get economical triple-expansion engines or turbines 
which will run economically for long hours at full load and 
that will give off overloads either by means of valve gear 
or by working as compound engines, this part of the 
problem is kally solved. We must then put in a battery 
which will be large enough to meet the maximum load of 
the station when running in combination with the generator. 
Where the hours of actual load are longer or shorter than 
the 16 hours mentioned above, or where there is little or 
no load during part of them, then the problem can be 
solved in a similar manner. Given, however, a booster 
which will work in harmony with its generator as above, 
the solution will not be difficult, and a good deal can be 
done by varying the hours of running of the generator to 
suit. In buying cells under maintenance, it should be 
arranged that ‘the circuit breaker should be set as high as 
possible. This is really unobjectionable, seeing that heavy 
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are only momentary, and, further, the battery 
usually is not run down at all in working. 

Type of Cells.— The actual work done by the cells when 
working with a reversible booster is very little. For 
although the curve of charge and discharge looks large 
enough in importance when it is examined on the recording 
ammeter chart, still the peaks integrate to very little. 
We, therefore, want a cell which will do with very 
heavy discharges, and also with considerable charges, but 
that does not necessarily have a large long hour capacity. 
Durability is more important than efficiency. Аз а matter 
of fact it is well known that a cell which receives charges 
and discharges at short intervals has an extraordinarily 
high efficiency, and a slight reduction in this if,it gave 
increased durability, would not matter. I have been 
informed by one of our leading accumulator firms that a 
cell to meet those requirements can be made and main- 
tained at about half the ordinary price if it be asked for, 
and I hope that such will be on the market in the near 
future. 

Space for Additions—It is a great advantage to have 
the cell boxes large enough to allow of the addition 
of more plates. This enables the size of the battery to 
be kept down, as it is easy to increase its capacity. If, 
however, more plates are added, then it is not desirable 
to simply put the new plates in parallel with the old ones. 
Old plates should be taken from some of the celle to make 
up the additional number required in the other cells, and 
the cells thus depleted should be made up entirely with 
new plates. The расе at the side is useful in assisting the 
much-desired circulation of the acid. It algo enables the 
cells to be inspected by an inspection lamp on an L-shaped 
stick. This lamp put under the plates shines upwards 
and shows any shorts clearly. 

Space at Bottom.—The space at the bottom of the cells 
should be ample, about 6in. or so, so as to obviate frequent 
cleaning. 

Number of Cells.— The possible variation of cell voltage 
is from 1:8 to 2'7 volte per cell, the last figure being 
obtained with the fortnightly overcharge, which makers 
recommend to be given to the cells. In ordinary working 
the variation is from 1:9 to 2:5 volts. Provided that the 
booster is arranged to prevent the current from coming 
back on to the 7 the number of cells may be varied 
considerably. I think, however, that 250 cells is a suitable 


number where the 'bus.bar pressure is between 500 and, 


550 volts. If fewer cells be used, a good deal of work is 
thrown upon the booster to pump the current out of them, 
and if more cells are installed there is а danger of the 
current coming back on to the generator if they be floated 
on the line without the booster when fully charged. 

Instructions for Running the Battery.—This ів a matter of 
great importance, and, unfortunately, battery makers usually 
give little assistance. It will be seen that it is necessary 
in working to ensure that the battery has just the right 
proportion of current put into it. Meters are of some 
assistance towards this end, but they must not be relied 
upon too much. It is doubtful if meters are quite accurate 
on the violently changing loads of a traction battery. 
Farthermore, it is likely that the effect of a discharge on 
the battery varies with the rate and also with the state of 
discharge that the battery is in. One hundred ampere- 
hours taken out of a battery just freshly charged will not 
need the same extra percentage to be put back that the 
ваше amount would need from a battery well run out—at 
least, I think not ; indeed, as long as the load is of such a 
kind that the battery gets a charge immediately after a 
discharge—as happens when working with a reversible 
booster—then the excess percentage of charge over dis- 
charge in ampere-hours need be very little. 

The advice is sometimes given that the booster should 
be worked so that the battery is charged every night at 
shutting-down time. This is impracticable without an 
undue amount of attention. The most practicable way 
that I have found is as follows: During the morning, when 
the generator is started up, there is usually a slack time, so 
that it can be arranged that the battery is mainly charging. 
The battery attendant should be in the battery-room now, 
and he should go round and see that every cell gasses up 
at the same time. He should watch the battery when it 


is gassing, and, at the same time, top up any cells with 
water if necessary. The water can be put in by a long 

lass tube, about 1jin. in diameter, with a bell mouth. 

his will enable the water to be put in at the bottom, and 
it can be stirred about and well mixed with the acid. The 
amount of gassing and volts per cell: necessary on the daily 
charge should be determined by the battery makers, whose 
assistance should be freely requisitioned at first start up. 
When the cells are full up, the attendant should inform the 
engine-room staff, so that the booster can be regulated, so 
that the battery can be discharged for a time rather than 
charged. When a little current has been run off, the adjust- 
ment can be made so that charge and discharge are about 
equal ог as needed. This method of working the battery needs 
a minimum of attention, and will be found very satisfactory 
in practice. Once a fortnight—if required by the rs— 
an extra charge can be put in, which will bring the voltage 
up to 2'6 or 27 per cell. This should be done at a quiet 
time, when the charge can be put in fairly steadily. The 
volts of each cell can then be taken on the top of the 
charge. The gravities of the cells can also be taken at the 
same time. The gravities can be relied upon to some extent 
to tell if the cells are getting their proper charge, but atill 
these are affected by the addition of water to make up for 
evaporation. If а maintenance scheme is entered into, it 
should be on condition that the battery is to be worked on 
lines like this, and not on lighting battery lines. 

Maintenunce.— The question of the maintenance of 
batteries by makers is a thorny one. If the makers are 
good substantial and decent people, then there is some 
assurance to the owner of the battery in having a main- 
tenance. Otherwise, it may happen that after several 
years of maintenance have been paid, that when repairs 
are needed the makers get out of their ment by one 
of those curious clauses with which they fill their agree- 
ments. I mean, for instance, such a clause as that which 
states that the payments are to be made to the company 
without demand! It is possible to reduce the amount of 
the maintenance payment by stipulating for the battery to 
be kept up to, say, 90 per cent. of its original capacity 
ins of to the full capacity, and this is usually quite 
enough for reversible booster work. Indeed, with this 

roviso, the upkeep rate for a battery should be extremely 
ow. The maintenance agreement should be settled as to 
terms before the order for the cells is definitely placed, as 
this will enable a better bargain to be struck. The user of 
the cella should then stipulate for six monthe’ use of the 
cells before deciding whether to enter into the maintenance 
scheme or not. It is also: desirable that the ment 
should last over a long term of years—say 10—but with 
the user’s option of terminating, say, after five years. 

Water.—The question of water should be settled before 
the contract is placed. The makers usually stipulate for 
pure water only to be added to the cells, but if the town 
water is good, this is allowed. If this is not good, then the 
user is in a quandary as to how to make up the evapora- 
tion. Condensed water from a boiler is not always suit- 
able, as it may contain boiler compounds, if such be used, 
or iron. Makers do not always help in the matter. Thus 
I know of one case where the engineer asked them to pro- 
vide a distiller to provide make-up water, and they offered 
one, after several weeks of correspondence, for about £400 ! 
Rain-water is often too impure. I think that a simple 
distiller could, however, be made by using a gas jet under 
a boiler. The steam would go through a worm, and would 
be cooled by water in a tank. After the worm had gone 
through this tank it would go through a second tank. The 
boiler and the two tanks would be connected by a pipe so 
that the water would atand in the same level in all. This 
would cause the boiler to be automatically fed with hot 
water. A tap could run into the last tank to keep up the 
level, and also to provide cooling water. 

Battery-Room.—It is often stated that battery-rooms 
should be well lighted. Actually too much light in a 
battery-room is bad, as it renders cell inspection difficult. 
The room should be rather dark, with artificial light. 
ing. The wiring may be done on insulators. At intervals 
lamps should be provided on long flexes of Lyric °/,. К.С. 
wire for looking into the cells from above. Hooks should 
be provided to hang these lamps on when not in use. 1 
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have found acid-resisting paint liable to chip off a concrete 
ceiling, but wood varnished with acid-resisting varnish has 
stood better. The ventilation should be good, but of a 
nature to prevent flies and dust from coming in too freely. 

Milking Booster.—This should be run off the lighting 
circuit во as not to be shut off if the main circuit breaker 
of the traction generator is blown. It is a debatable point 
as to how the leads ahould be run for milking up the cells. 
In the diagram, I show them run under the grating on 
the floor, being supported on insulators. The flexible leads 
can be connected by means of screwed plug handles. A 
small switchboard can be fixed in one end of the room, or 
possibly in a small room provided for the purpose. Where 
the cells are on two floors the switchboard should be 
provided with one pair of switch fuses only, to connect 
either the upstairs leads or the downstairs leads on to the 
’bus bars. The use of a single pair of switch fuses prevents 
any attempt to milk up two parte of the battery at once, 
as, of course, only one pair of flexible leads is kept in a 
room. The booster can be put in a convenient place, but 
the regulation of its volts can be done from the battery- 
room. The booster may alao be arranged to provide heavy 
currents for meter-testing purposes. The board should 
have a polarised ammeter and a voltmeter with paralleling 
and other stops on the switchboard. 

Grating.—"The grating for the battery-room floor can be 
made of rough wood dipped into melted pitch. This makes 
quite a cheap and satisfactory arrangement. 

Reversible Booster Swilchboard.—lhe breakers, of the 
booster-motor‘and battery, should be on the live side, but 
most of the rest of the instruments on the board may be 
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resistance of the two shunts. In this latter case the two 
shunts in series should be soldered ether, so that the 
combined resistance could not be affected by bad contact. 
Arrangement of Plant.—In some stations I think it would 
be a good thing to couple the booster right on to the main 
55 shaft, so as to save motor losses. In many cases 
think it would be well to run traction and lighting 
dynamos in tandem on the same engine. Where a reversible 
booster was in use, the load on the traction generator would 
be steady enough to prevent flickering on the lighting 
boards due to variations in the engine speed. Two ideas 
are possible: Either the generator can be looked on as a 
traction generator, in which case the traction dynamo would 
be equal in capacity to the engine, and the lighting dynamo 
would be equal to the day load on the lighting Da or 
the lighting dynamo can be of the engine capacity and the 
traction one smaller. At night or on the peak loads, of 
course, when desired the loads could be separated out. The 
lighting dynamo could have the mid-wire connection through 
ORE coils, which would obviate the running of a balancer 
in the daytime. Given, say, some 200 kw. on the traction 
and, say, 100 kw. on the lighting all day long, then the . 
combination would provide quite а good load for а 400-kw. 
or 500-kw. engine. If the condensing plant were run direct 
off the engine shafting by chain or other gearing, we would 
have a very economical omnibus plant for many stations. 
Of course, one may say that there would be а lot of eggs 
in one basket in сазе of breakdown, but then plant does 
not break down now as it used to, and, of course, the 
ordinary stand-by plant would be necessary as it із now. The 
amount of current that runs to waste nowadays in running 
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Diagram showing Arrangement of Trolley Wire Conductors for Milking-up Cells. The Grating is showing Broken Away to show the Trolley Wire 
which is underneath. М.С. indicates Moveable Coves by which plugs are got at. 


on the earth side. The motor breaker should be arranged 
to shut off the battery current, if it comes out, so that 
the booster may not race owing to the battery current 
running through it. On the other hand, it is desirable to 
have the breakers arranged so that the blowing of the 
battery breaker does not stop the motor. 

Meters.—Wattmeters may be used with the shunts taken 
off the "bus bar, so that they virtually become ampere-hour 
meters. I have tried oscillating meters, which have the 
advantage that they do not need any pawls to stop them 
from running reversely. I think that mercury electro- 
lytics or some shunted ampere-hour meters with a small 

rop might be used. One shunt would do for both. In 
this case the auto switch for putting either one or the other 
in circuit, according as the battery was charging or dis- 
charging, would be simply a mid-zero ammeter type of 
instrument, only that the pointer would have a contact on 
the end. This contact would swing up against one or the 
other of fixed contacts, and so direct the current into the 
right meter. 

Testing of Melers.—It is not essential that the integrating 
meters should be absolutely correct, but it is essential that 
they should agree with each other, or that their differences 
should be known. They can easily be tested for this by 
simply reversing the connections of one so that they both 
read for charge, or discharge, for a day or two. The read- 
ings thus got will show whether the meters are agreeing. 

Shunis.—The abomination of several shunts in series— 
one for the ammeter, one for the recorder, and one for the 
integratore—should be avoided. One shunt should do for 
the lot, or if two in series be used, then the instrument 
paving the heaviest drop should come off the combined 


balancers and motors for various purposes is so enormous 
that it is worth while to do something to save it. 

Conclusien.—I have written this paper at somewhat short 
notice, although, of course, the subject has been in my 
mind for a long time. Had I had more time it would 
have been possible to provide some diagrams, but I hope 
that the absence of them will not be unduly felt. Indeed, 
the style of the diagrams necessary to illustrate a paper of 
this kind is so well known that it is doubtful if they are 
necessary. I can only hope that the contents of the paper 
3 s useful and interesting to all concerned in matters of 
this kind. 


— 


FORTHCOMING EVENTS. 


Jan. §.—A general meeting of the Röntgen Society will be held at 
8.15 p.m., when Mr. О, E. 8. Phillips will give a description of an 
automatic vacuum pump, which will be followed by an exhibition 
of a method by which strongly-adherent films of aluminium may 
be applied to glass; and A Note on the Oolouration of Glass by 
Radium Radiation.” 

Jan. 10 and 11.—At the Institution of Civil Engineers, Sir W. Н, 
White will deliver an addrees, entitled The Recent Visit to the 
United States and Canada." 

Jan. 13.—A lecture, entitled Theory of Electricity and Maguetism, 
will be delivered by Mr. J. Swinburne to the students of the Insti- 
tution of Civil Engineers. 


Pull,” by Mr. J. Phillipe; Determination of тош Modulus 
for Glass," by Mr. О. A. Bell; and Some Methods for Studying 
the Viscosity of Solids,” by Dr, Boris Weinberg. | 


* 
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THE METRIC FALLACY. 


. It was with some reluctance we entered into this 
controversy, it is with diffidence we continue it. While 
the late Sir F. Bramwell, with his experience and his 
influence, was alive to speak, the matter was in able hands. 
With his death it behoves all who have thought of the 
subject to band together to oppose the insidious but 
energetic campaign of the metric advocates, and by weight 
of numbers, even if the influence be really lacking, to show 
that the arguments of the advocates are not altogether 
convincing. The late I. Todhunter was once out of temper 
at the constant iteration of men who knew not what 
they were talking about, and who  bewailed the 
dearth of mathematicians in Britain, extolling to the 
skies the number and ability of foreign mathe- 
maticians. He said, “Look here; write down your 
foreign names, and I will write against each the name 
of a Briton who shall equal him in knowledge and 
ability. Make your list as long as you like.” Perhaps, 
then, we are modest, and in losing Sir F. Bramwell may 
not have lost all ability or influence, but if put to the 
test might find firms and individuals who oppose; as able 
as well known, and as experienced as any who support 
the metric fallacy. In reply to Lord Belhaven, we can 
at present touch briefly only on certain points. Thus the 
reports of consuls need far more discussion that can now 
be given, but after twenty-five years of examination of 
them we are not surprised at anything they contain, and 
always want to know & good deal more than the reports 
give. A first and very pertinent question is, Who and 
what is the consul? Non-limitation to foreign trade, 
because “every trade calculation will be reduced to one- 
third of its present length.” Now, how does the metric 
system deal with time? Surely time is a function 
in most trade ealculations, Then navigators cannot or 
won't use the metric system—if any do, where are they to 
be found? The French people have refused to have the 
10-hour day and the French navigator threw 
overboard his 10-hour day, his 400deg. circle, and his 
kilometre” (British Weights and Measures Association's 
pamphlet, p. 2). We are not aware of any single country 
in the world, not even France, that has made the metric 
system its textile standard” (same pamphlet, p. 3). Two 
yards (shipbuilding) “опе of oonsiderable importance 
at Flensburg, and one at Hamburg, still use the English 
system of measurement for their shipwork” (Halsey and 
Dale, p. 41). “ The millimetre has not yet driven the inch 
from German machine shops, and that Germany is atill in 
the transition period" (p. 41). “ Every trade calculation 
reduced, etc.” Halsey’s book rather controverts this 
idea, as, if we recollect rightly, did the late Sir F. 
Bramwell, and as does everybody who can use figures. 
Sometimes a reduction will take place by using one 
method, sometimes by using another, but to claim 
universality of reduction for any one method is an 
absurdity. On p. 146 of Halsey are certain calculations, 
and he says, “the introduction of the metric system into 
that school has made it possible with 245 figures to arrive 
at the same result that is reached with 223 figures by 
the elementary English formulas or with 160 figures by 
(English) mill methods.’ Оп p. 205 are other examples 
giving results: English 15 figures, metric 27 figures; 
English 15, metric 25; English 16, metric 25; English 38, 
metric 22. The metric system does not show up 
very well as a reducing system for calculation. The 
English textile standards are six in number, the metric 
eight (р. 197). A French textile manufacturer says: 
"We are as much in the anarchy of weights and 
measures for the textile industry аа at the time of 
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the Revolution." This does not seem to prove simplicity, 
or even а desire in metric countries to adopt а metric 
system. Comment is made as to our reference to pro- 
fessors and students, and it is pointed out that certain 
eminent firms support metric reform. We agree that that 
ів. во, but to attempt to analyse the reasons why certain 
firms support the system would entail too much space— 
they are perfectly obvious in many cases. However, 
when a list of firms in the textile industries—that is, when 
Lancashire, Yorkshire, Gloucestershire, Wilts, etc.—show a 
leaning that way, will be time enough to claim practical 
men in support. The metric system in France. Casually 
we have referred to the textile industry—the British 
Weights and Measures Association calls attention also to 
the bat trade (p. 3), and Halsey (pp. 60-69) gives over 
five hundred non-metric units used in metric countries, 
many of these in France and French-speaking places. Is 
it nob absurd to give a list of English variants, and 
claim them as showing the badness of the system, and 
refer to French variants as showing nothing. Halsey 
(pp. 28-58) deals with the persistence of old units in France, 
and in his introduction says: "Nowhere has the system 
made material progress in industry except When backed by 
the policeman's club. For more than a century it has been 
the pet of the legislator, and with the result that in France 
to-day ite most ardent advocates are calling for more laws 
to compel its use by whole industries that do not, and by the 
testimony of these s&me advocates will not, use it unless 
eompelled to do so.” We have already exceeded our 
space, or we should have referred to the advocacy of 
Mr. T. Parker that the inch should be retained, but 
we would just like to point out that the English 
system of weights and measures, although possessing 
features which might well be modified, possess some 
advantages also. Take the case of the gallon: in one of 
Prof. Henry Robinson's books he gives a chapter on 
memoranda ; the first is, a gallon of water weighs 101b." 
Here, then, is а decimal system, more or less, and we agree 
that many of the calculations involving these quantities are 
exceedingly simple. We are not, and never have been, 
against the use of decimals. We use decimals when they 
assist ; we use vulgar fractions also when they assist. 


CORRESPONDENCE. 


% One man's word is no man’s word, 
Justice needs that both be heard.” 


THE ELECTRICAL TRADES’ BENEVOLENT FUND. 


Sig, —Whilst fully sympathising with the efforts of Mr. 
Justus Eck and his friends to promote a benevolent fund 
for the benefit of necessitous members of the electrical 
industry, may I be permitted to point out that there is 
already in existence & benevolent fund in connection with 
the Institution of Electrical Engineers for the purpose of 
assisting members, or the families of members, in temporary 
or permanent need. 

Efforts are now being made to improve the position of 
this fund, апа I shall be pleased to forward the rules to 
any member who may desire to have а copy.— Yours, eto., 


G. C. LLOYD, 
Hon. Sec. to the Benevolent Fund of the I.E. E. 


[We are sure that the treasurer will be equally pleased 
to send receipts for à large number of contributions to the 
fund.—Ep., E 


SrR,—I am obliged to you for the criticism you gave in 
your last issue on my letter on the above subject. 

The Electrical Trades’ Benevolent Institution Fund is 
intended to benefit all deserving persons engaged in the 
electrical industry who may fall in need, and is, therefore, 
in no sente in opposition to the benevolent fund of the 


Institution of Electrical Engineers, which is for the benefit 
only of members of that institution. 

The source of revenue of the Institution of Electrical 
саана fund is its own members; that of the electrical 
trades’ fund will be very much larger, and should include 
all persons who benefit directly or indirectly from the 
practical applications of electricity. 

Again, any funds belonging to a trade union are circum- 
scribed both in the collecting and distributing areas. The 
electrical industry, now many years old, employs many 
thousands of individuals who cannot be assisted by either 
of the funds you mention. There is, therefore, ample scope 
for the new fund, which, supported as it is by the employers 
of many hundreds of hands, and pioneered by an active 
and industrious committee, will soon make an appeal upon 
lines that should command a very good reception from all 
classes.— Yours, eto., JUSTUS ECK. 

10, Priory-road, Bedford Park, W., Dec. 18, 1904. 


[We are pleased to publish further details of the above 
scheme, which is very wide-reaching. The principle of 
mutual assistance has our hearty approval, and we trust 
that the committee will be able to solve the many difficulties 
in the work before them. We are afraid that the equitable 
distribution of funds amongst the many grades interested 
will be a more difficult matter than the collection of the 
same. This was what led us to refer to the benevolent 
fund of the Institution, and to the trade and friendly 
societies, in our last issue as having benevolent schemes’ 
already in operation. Many of our large firms also have 
such funds, subscribed to regularly by the workmen and 
staff.— Ep. E. E.] 


QUESTIONS AND ANSWERS. 


SrR,—I beg to draw your attention to a mistake in the 
е; to question 737, appearing in the Supplement, 

ec. 16. 

. Therule is given in the latter portion of the answer, 
when locating a fault by Murray’s loop test, “the fault 
on the loop, A B, being nearest to that end of the bridge 
which gives the greatest length between its end and the 
test contact. 

This should read, the fault on the loop being nearer to 
that end of the bridge which gives the shorter length 
between its end and the test contact.” 

This error is in evidence both in the diagram and 
calculation.— Yours, etc., R. А. O'NEILL. 


THE METRIC FALLACY. 


SrR,—In your issue of Deo. 2 you publish an article on 
the “Metric Fallacy.” May I be permitted to reply to 
some of the points contained in it ? 

You refer to a volume by an American author discussing 
this same fallacy. Is it generally known that America has 
во. far departed from the British system of weights and 
measures as to adopt the metre as the fundamental standard 
of length, the yard being derived from such standard 
metre? Is this a part of the metric fallacy? You aay, 
“the aim of the practical man is simplification of work and 
getting of business.” That is precisely our point. That is 
why British consuls all over the world have for years been 
urging the adoption of the metric system in the interests 
of British trade. 

When I speak of trade I do not limit the benefits of the 
metric system to foreign trade. It is quite as much, if not 
more, to the advantage of our home trade that the cumbrous 
system of weights and measures from which we suffer 
should be replaced by one in which every trade calculation 
will be reduced to one-third of its present length. 

You speak of the agitation in favour of the adoption of 
the metric system in this country as the agitation of а few 
professors and students—that is, I think, & fair interpreta- 
tion to be placed upon words used in your article. The 
accompanying list of eminent commercial and manufactur- 
ing firms who support the reform in question is probably 
too long for insertion here, but would amply convince your 
readers that if the practical men in this oountry are all on 
one side, they are certainly not on the side of our.owm 
perplexing weights and measures, 
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Let me pass to your argument that the metric system is 
not fully adopted in France. In reply to questions put by 
the American Chamber of Commerce of Paris in October, 
1903, on this point, the Société des Ingénieurs Civils de 
France stated as follows: ‘To-day only one system of 
measures oxists in France, and it is absolutely incorrect 
to say that the old measures are still employed in this 
country ; even their values are becoming more unknown. 
The popular names of the old measures, which, as stated 
before, designate, at the present time, metric measures, 
have given rise to the belief that the two systems are 
30-existent." 

Ic is as absurd to say that the metric system is not 
wholly adopted ia France to-day as it would be to main- 
tain that English is not the universal language in this 
country because in outlying districts of Wales, or the 
Highlands, it is not always used. 

Moreover, if the custom house in a metric-using country 
requires ail invoices to be made out in the metric system, 
it matters very little for purposes of our export trade 
what weights and measures prevail in the far interior of 
that country. 


Oolville, David, and Sons, 
Harland and Wolff. 

Lancishire Explosives Oo, 
Mather and Platt. 

North British Locomotive Oo, 
Ransomes, Sims, and Jefferies. 
Ruston, Proctor, and Oo. 
Sandyeroft Foundry Oo. 

S oith'a Dock Co. 

Thornycroft, John I., and Oo. 
Vickers, Sons, and Maxim. 
Whitwell aud Co. 

Birch, J,, and Co. 

Bovril, Limited. 

Broughton бор т Оо. 
Burroughs. Wellcombe, and Co. 
Orosfield, Joseph, and Sons, Ltd. 
Deloitte, Dever, Griffithe, and Co. 
Fleming, Birkby, апа Goodall. 
Gosnell, John, and Co. 

Guthrie, Edwin, and Co. 
Hollins Mill Oo. 

Imperial Tobacoo Oo. 

Jenson end Nicholson. 
Johannesburg Cons. Investment Oo. 
Main, А. and J., and Оо. 

Pears, A. and F., Ltd. 

Salt Union, Ltd. 


Oentral Marine Engine Works. 
Fraser and Chalmers. 

Jonas and Oolver. 

Hayser, Ellison, and Oo. 

N.-K. Marine Engineering Оо. 
Perfecta Seamless Steel Tube Oo. 
Radge- Whitworth, Limited. 
Salter, George, and Co. 

S.emeus Brus. and Oo., Limited. 


Swan, Hunter, and Wigham 
Richardson. 7 

тузе Iron Shipbuilding Оо. 
averlev Iron and Steel Оо. 

Boake, Roberts, and Oo. 3 


Briggs, Thos. (Manchester), Ltd. 

Egerton Barnett, Limited. 

Clarke, Nicholls, and Coombs. 

Debenham and Fieebody. 

Elliman, Sons, and Oo. 

Sir Douglas Fox and Partners. 

Gos ag. Wm., and Sons. 

Hs rrod's Stores, Limited. 

на 8 8, 3 ао 
aeger’s Sanitary Woollen C». 

Johnson, Mattey, and Оо, 

Liberty and Oo, 

Maw, S., Son, and Sons. 

Salt, Sir Titus, Bt., Sons, and Co, 


It is obvious that if the proposal of the British Weights 
and Measures Association to standardise and simplify British 
weights and measures be carried out, the confusion and 
expense of change to their new simplified system would be 
as great as the change to the metric system, and we should 
be left out of harmony with metric countries, and even out 
of harmony with the United States—a position of *' splendid 
isolation.” 

It is a common thing to hear on the part of those opposed 
to the adoption of the metric system that it would be a 
simple matter to adopt a decimal system of weights and 
measures based on our present measures of an inch or a 
pound weight. But none of those who say this have ever 
published a scheme, for the best of reasons that such a 
system would (1) be as difficult to introduce as the metrie; 
(2) lose the advantage of the inter-correspondence possessed 
by the metric system in the relations of length, weights, 


and capacity ; (3) lose the benefit of uniformity with other . 


nations, which is one of the most important objects to be 
obtained by making a change. The accompanying list of 
customary, but illegal, weights and measures used in this 
country will show that the work of simplifying and 
standardising will be a serious matter, and should convince 
your readers that it will be better to make a clean sweep 
of them, rather than attempting a patching-up process. 

As an example of the feeling in the United States, the 
following quotation from the report of the Secretary of the 
Treasury at Washington issued in June last year may be 
instructive : * During the year the attention of this depart- 
ment has been forcibly called to the growing need for 
international uniformity in so fundamental a necessity to 
trade as weights and measures. The custome congress of 
American republics, held at New York, strongly urged the 
adoption of the metric system to simplify the transaction 
of Government business in connection with international 
trade. Moreover, the National Board of Trade of the 
United States, the Board of Trade of Canada, and the 
congress of chambers of commerce of the British Empire 
have recently urged by strong resolutions the adoption of 
the metric system. The experience of 40 countries of the 
world has proved beyond question that the international 
metric system is unsurpassed for practical convenience, 
possessing, as it does, a terminology concise, definite, and 
free from ambiguity, affording a maximum facility in the 
countless transactions and computations of science, manu- 
facture, and commerce.” 

Finally, you say that it is a question of the Latin races 
against the Angio-Saxon—once more lightness, alertness, 
flexibility, as against solidity and phlegmatism." May I 
ask under which of these heads you place the Germans 1— 
Yours, eto., BELHAVEN AND STENTON, 

Vice-President of the Decimal Association. 

44, Lennox-gardens, S. W., Dec. 19, 1904. 


List of Eminent Firms actively supporting the Decimal Association, 


Armstrong, Whitworth, and Oo. | Babcock and Wilcox. 
Birmingham Small-Arms Co. British Mannesmann Tube Oo. 
Brunner, Mond, and Oo. Cleveland Bridge and Engineering 
@layten and Shuttleworth. Co. 


Simpson, James, ani Co. Sassoon, D., and Оо. 
Tapling, T., and Oo. Summerecales and Son, Ltd. 
Venesta, Ltd. United Alkali Oo. 


Whiteley, William, Ltd. White, J. G., and Oo. 
-———— ыз 
List of Anomalous Customary Measures and Weights submitted to the 
Select Committee of 1895 by the Chairman of the Society of Inspectors 
of Weights and Measures, 


A pot of apples, in Wolverhampton, equals 751b. 

A pot of beans and peas, in Warwickshire, equals 401b, 

A tub of potatoes, in York city, equals 20 stone— i. e., 24 c vt. 

A pound of batter, in Wigan, equals 16oz. or 1702. 

A sieve of vegetables, in West Ham, equals 1 bushel. 

A sieve of vegetables, in Rochester, varies 7, 8, and 9 gallons to the 
bushel. 

A sieve of vegetables, in York city, varies 241b. to 431b, 

A sieve of plums or black currants, in Warrington, varies 10lb, t» 501b. 

A bushel of peas, in Wigan, equals 601b. 

A bushel of potatoes, in Wigan, equals 841, 

A bushel of corn, in Hereford, equals 63:b. 

A bushel of corn, in Newtown, equals 8010. 

(But the 8 absurdity is to be found in Cornwall, where it 
is actually supposed to contain 2401b.) 

A ''stone of live meat equals 14lb. 

А stone of dead meat equals 8lb. 

A ''atone of cheese equals 16!b. 

A '' hobbet of old potatoes, in Flintshire, equals 200lb. 

А '' hobbet of new potatoes, in Flintshire, equals 210lb. 

А “Llestr ” of lime, in Carnarvonshire, equals 1 bushel. 

А ‘‘punnet” of strawberries, in Greenock, varies from 31, to Ilb. 

(Iu Forfar fruit is sold by the Sootch pint, and by the choppin. 
' А Scotch pint equals three Imperial pints, and the choppin 
equals 14 pints). 

In Damfriesshire the Scotch pint equals four imperial pints. 

Vegetables are sold in Flintshire, in ‘‘lippins,” a lippin equals 
ү gallon 

mn. 

A '' molley for vegetables, in Northamptonshire, varies from 1210, to 
40lb., there being large and small mollies. 

А '' molley for vegetables, in Ohester, equals 83 gallon:. 

A peck of frnit, in Manchester, varies from 1410. to 181b. 

A pad of potatoes, in Middlesex, equals 112ib. 

A punnet of vegetables, in Middlesex, equals llb. 

A nipper of vegetables, in Middlesex, equals 121. 

A pack of vegetables, in Huddersfield, equals 2401, 

A hoop of vegetables, in Kendal, equals 1 Imperial gallon. 

A peck of potatoes, Gloucester, equals 141Ь, 

A peck of potatoes, heaped, in Gloucester, equals 161b. 

А seam of straw, in Devon, equals 20Clb. 

A seam of hay, in Devon, equals 373ʃb. 

A seam of dry wood, in Devon, equals #8010, 

In Northumberland they sell vegetables by the ME. which 
equals 1 gallon ; by the half-forpet, which equals 4 gallon; and by 
the '' bestment " which also equals a gallon. 

A pottle of vegetables, in Buckinghamshire, equals j Imperial gallon. 

A flat of vegetables, in Buckinghamshire, equals 1 bushel. . 

In Oambridge borough butter is sold by the yard; each yard is 
supposed to weigh & pound. 

A boll of wheat, in Buteshire, equals 2401. 

A boll of barley, in Buteshire, equals 8201. 

A boll of oats, in Argyllehire, equals 6 bushels. 

A bushel of corn, in Sunderland, equals 461, 

A bushel of corn, in Shropshire, varies, 7215, to 76lb. 

A seam of green wood, in Devon, equals 33ö6lb. 

In South Wales, in pce of liquor being sold in рше and half-pints, 
it is sold in an illegal measure called the blue, or ''sleever," 
which contains a third of a quart, An inspector recently informed 
me that in place of three measuring a quart—viz., 8 gills—tbhat 
many only measure 7 gills, so their abolition would te a benefit tq 
the poor man, | 


— — deg 7 
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The following isa List of the different Measures used in the Sale of | works at Shoreditch were erected. Every town of over 


eat, which appeared in a letter from one interested in the Corn 
Trade in the Daily Mail of Jan 28 1904: 


Quarter of 8 imp. bushels (4961b.) country districts. 
Quarter of 8 imp. bushels (5041b.) at London. 
Coomb of 4 bushels at Beccles, 

Load of 3 bnshels st Sheffield and Doncaster. 

Load of 5 quarters at Oxford and Cirencester, 

Load of 5 imp. bushels at Bedford. 

Boll of 5 imp. bushels at Newcastle, Carlisle, eto. 
Boll of 6 imp. bushels at Berwick, Duna, and Keleo. 
Boll of 4 imp. bushels throughout Scotland. 

Bushel of 62lb. at Birmingham, Gloucester, and Taunton. 
Bushel of 701b, at Liverpool and Manchester. 
Bushe! of 751b, at Chester, Shrewsbury, and Nantwich. 
Bushel of 801Ь. at Monmouth and Abergavenny. 
Bushel of 6510. at Aberystwyth. 

Boll of 2641b. at Glasgow. 

Boll of 240lb. at Hamilton. 

Barrel of 280b. at Dublin and Cork. 

Owt. of 112lb. st Bedford and Newry. 

Cental of 1001Ь, at Liverpool. 

Windle of 220lb. at Preston. 

Hobbet of 168lb. at Denbigh. 


Units in Use in the Foreiyn Grain and Flour Trade, 


lalb. 20lb.  45lb. . 601b. 100lb. 1891, 1961Ь. 210lb. 22alb. 

30415. 312lb. 320 b. 330lb. 4001Ь. 4801b. 4481b. 47615. 492. 

4961b. 5001Ь. 50411. 520lb. 53210, 22401Ь. 521.  34lb. 1121. 
561. 1000 kilos. Quintal. 


The correspondent who supplied this list wrote on April 21, 1904, as 
follows: It is openly stated by grain traders that they would object 
to a uniform system of weights, as they would thereby lose the pull 
which they can get with countrymen by buying on one weight and 
selling on another." | 


THE COMBINATION OF DUST DESTRUCTORS AND 
ELECTRICITY WORKS ECONOMICALLY CON- 
SIDERED, 


Mr. W. P. Adams read a paper on this subject on the 
15th inst. before the Institution of Electrical Engineers. 

Dealing first with the financial aspect of the matter, he 
emphasised the desirability of keeping the accounts of the 
two departments quite distinct. 

Descriptions were given of all the combined stations in 
the country, and copious curves were presented illustrative 
of the conditions and progress at the various works. The 
author remarks that there is often a considerable difference 
between the value of winter and summer refuse in a given 
town, and also a variation in the quantity collected. It is 
worthy of note that these variations correspond very fairly 
with the fall and rise of thesummer and winter output of 
en the winter refuse generally being of the higher 
value. 

Below is & table of the net units of electricity derived 
per ton of refuse burnt, taken over a year. The figure 
flactuates in a large degree with the conditions. Mr. Adams 
meutioned the case of Hackney, which on Dec. 17 last 
nes obtained a value of 105 8 units per ton on the peak 
oad. This figure was obtained under ordinary working 
eonditions, and, given а sufficiently large load (such as that 
obtained at Shoreditch), Mr. Adams sees no reason why 
8 units per ton should not be reached throughout the 

ay. 


Name of town. Units per ton of refuse burnt. 
London — Shoreditch... е . 21 
jj 8 — 285 
Stepn gs ? 28'5 
Falha eie ыалы ыы Каан . 268 
Набкиву - iue ose cer Edere e For Per 87 
Bermondse y . . 29:8 
Provincial —Shipler . . 4 . 50 
Beckenham ...........................›..... . 128 
zu] ec . 29:6 
Nuss ——M . 40 
Mexborough ........ «earns root aseo bees ese 25°5 
Glones e ]?ĩ?ĩö!q 4, 16:5 
t), m TT REN Bus 15:0 
Pic SERRE NE EU tM Eden ERRORI ey АРА 21:0 
Bt. Heletia. . 31 
Aootinglon ........,...ы›,›.. 3 10°6 
Бай ОГ eno so uices eU оао 15 


Mr. Adams thus concludes his paper: The question of 
combined electricity works and dust destructors promises 
to assume very large proportions, and it is desirable to 
realise that it is only some five years since the pioneer 


10,000 inhabitants will probably in the course of a few 
years be provided with destructors, and if the heat value“ 
is sufficient to pay а large part of, and, perhaps, in some 
cases the whole, cost of destroying the refuse, the economy 
of combined works is & matter of high importance to rate- 
payers throughout the country. It is probable that many 
of the large existing destructors might be economically 
adapted for the generation of steam. Several instances 
hava come under my notice, and I have recently been 
required to report in such a case. The conclusions come 
to are not a little interesting, and the economy of the pro- 
posed alteration for generating electricity is very consider- 
able. It may not always happen that existing destructors 
are situated satisfactorily from an electrical point of view, 
but the transmission of the electricity generated to the 
electricity works or to a sub-station, is not a problem 
presenting any serious difficulty. 

The surprising results obtained in the London undertak- 
ings which I have had the advantage of introducing to your 
notice this evening, may well give rise to some curiosity as 
to the values which will be ultimately secured in large 
combined works. After a study of the Fulham and 
Hackney curves, an average in the neighbourhood of 100 
units per ton would appear to be within reach, and the heat 
value is certainly contained in the refuse, if only it can be 
fully utilised. 

So long ago as 1902, Prof. George Forbes stated in a 
lecture before the Society of Arts that if the refuse then 
collected in Paddington were properly burnt and used in 
the most economical way, it should provide enough elec- 
tricity to light one 8-c.p. lamp for two hours every night of 
the year per head of the population, which is the estimated 
amount of light demanded by the exigencies of modern 
civilisation. It is a great pleasure to me to take upon 
myself the vindication of Prof. Forbes as a prophet, for 
by the exercise of a small amount of scientific license 
I am able to demonstrate that in at least two metropolitan 
boroughs this result will certainly be achieved within a few 
years. A 30-watt carbon lamp burning two hours per 
night throughout the year would absorb 22 units. A 
Nernst lamp giving the same light would burn, say, 
11 units. The population of Fulham is 150,000, thus 
1,650,000 units would be required; the ultimate value is 
estimated at 1,870,000 units. The population of Hackney 
is 250,000, the units required would amount to 2,530,000 
units ; the ultimate value of the Hackney refuse as estimated 
by Mr. Robinson is 2,456,000. 

I will ask you to bear with me while I make a modest 
little caleulation on my own responsibility. The annual 
collection of refuse in London amounts to approximately 
14 million tons. Taking so low an average as 40 units per 
ton as its potential capacity for generating electricity, no 
less a sum than £200,000 per annum—taking the average 
coal coat of all the London undertakings— is being tipped 
on dust heaps, resolved into vapour, and deliberately barged 
out to sea at heavy cost. 

Conclusions As I am addressing engineers, I need 
summarise my conclusions but briefly. 

1. The remarkable figures obtained in some undertakings, 
as demonstrated in the series of curves I have had the 
privilege of laying before you, are evidence. that great 
advances have been made in the problem of utilising waste 
heat from burning refuse in destructors since the pioneer 
works were started. 

2. That these results still leave room for substantial 
improvement (a) by closer attention to the details of 
construction of furnaces and flues, and the general arrange- 
ment of the plant; (5) by improving the methoda of 
handling and burning the refuse; (c) by careful utilisation 
of the steam generated, and the adoption of an economical 
form of blast. 

5. That given suitable conditions, there is without doubt 
а substantial gain to be effected by the combination of 
electricity and destructor works; but owing to the varia- 
tion in the calorific value of refuse in different localities, 
and to other special local considerations, every proposed 
case of combination needs to be considered on its merits by 
persons qualified to make an independent and intelligent 
enquiry, | 
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— д. That the various and in some cases crude methods in 
vogue of adjusting accounts between the two works need 
to be systematised, and that it is highly desirable that the 
results obtained be separated and recorded with accuracy, 
во as to give, so far as possible, a true record of the 
financial position of both works. 

[The figures given in the paragraph immediately 
preceding the “Conclusions,” are as amended by the 
author on the reading of the paper, and not as originally 
printed, the revised numbers embodying substantial 
increases. | 

The following is a synopsis of the discussion : 


Мт. Highfield, late of the St. Helens works, stated that the load 
factor at his station was extremely high, so the refuse had had a 
chance of giving the best results, Taken over a year, they had 
obtained 36 unite per ton of refuse. He pointed out that the unite 

yielded b е the refuse started rather badly in the morning, which he 
Mtribu to the varying quality of the refuse throughout the day. As 
& rule he found that the last load of the day to come in was of very 
moderate value and decidedly odoriferous. The dust destructor was 
not a nice neighbour, and the only way to prevent dust, eto., leaking 
through and affecting the electrical machinery was to erect an enor- 
mous wall He did not think it fair to take the coal consumption on 
light load and make that the basis for calculating the value of refuse 
burnt at peak time. He thought the calculations of the author, based 
on the prophecy of Dr. Geo. Forbes, referred to in the above abstract, 
were over-sanguine, as witness Montreal, where the figures were quite 
out of proportion to those mentioned above. 

Mr. Newton Russell congratulated the author upon his paper, 
which must have involved a t amount of work. In regard to the 
statement that at Shoredi toh “ ‘dampers are provided between the 
destructor and boiler furnaces to cut off the former when not in use,” 
the great heat had caused the dampers to burn out in a very few 
ше and the construction of the cells would not allow of their 

being replaced, so that the operations had been carried out under 

i Mese gn circumstances. In reference to the author's tables, 
Mr. Russell pointed out that the value of the refuse does not 
altogether depend upon ite calorific value, but has to be coupled 
with the efficiency of the electrical generating plant. For instance, at 
Fulham he understood that it required 50lb. to 60lb. of steam to 
generate one unit of electricity, while at Hackne d (one of the most 
modern stations) it only required 2710. to 311b, Raseell thought 
the author had scarcely given sufficient consideration to the extra land 
required when dust destructor works were added to the plant, This 
extra lend in London districts represented а heavy figure. He quite 
approved of the author's views in regard to separate accounts for the 
two departments, though this was not quite practicable in the 
case of Shoreditch, because the steam was used for other purposes 
as well as for generating electricity. Mr. Russell stated that as the 
result of experiments he had con ucted he was convinced that the 
maximum heat was not obtained from the refuse by the preeent 
practice, and that it could be burned down to a considerably lower 
point; in fact, he had found it melt itself and run out like slack in 
an ігор furnace. 

Mr. L. L. Robinson advocated very low prices for power, во as to 
encourage a large day load in preference to putting in & big battery. 
He concurred with the author in regard to separate accounts, of whch 
& special point was made at Hackney. The lax method of keeping 
accounts greatly impaired the value of the author’s comparative tables. 
The coal bill at Hackney was lower than at any other of the works 
dealt with, this being attributable to triple-expansion engines, super- 
heat, condensers, automatic stokers, and electrically-driven auxiliaries. 
He dissented from the author's statement that a refuse destructor 
means a saving of labour to the electricity works, This had 
certainly not been the experience st Hackney. The author was 
too sanguine about the disposal of clinker, which was becoming 
а greater glut in the market than ever. He de те on hygienic 
grounds the author's suggestion that money should be made by letting 
people pick over the refuse. Oonsiderable trouble arose in the elec- 
tricity works from the dust creeping into the engine-house, eto. He 
was not much in favour of running the refase to the last ounce; he 
would rather keep ''a little in wn " The author had treated the 
Hackney works unfairly by giving the costs per ton destroyed an 
undue load of capital charges. 


NEW YORK CENTRAL TRIALS. 


For the purpose of experimenting with their electric loco- 
motives, the New York Central Railroad Company and the 
General Electric Company are equipping a six-mile track 
from Schenectady to Hoffmans for testing purposes. Power 
is supplied from the generating station at Schenectady at 
11,000 volts, which is transformed down to 460 volts at the 
Wyatts sub- -atation, five miles distant, the conditions corre- 
sponding as nearly as possible with those to be met in actual 
practice. As the track is not yet finished no complete tests 
have been made, but some preliminary runs have been carried 
out for the electric traction commission of the company. 
The two first diagrams give speed, current input, and voltage 
at the locomotive, all on a time basis, with an eight-car 
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train weighing. 556 tons and a four-car train weighing 
170 tons, both exclusive of locomotive. The total weight 
of train, including locomotive and passengers, was 451 tons, 
and 265 tons for the eight-car and four-car trains respec- 
tively. Two seta of starting tests are illustrated (Fig. 3), 
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showing the more r ч rate of acceleration possible with 
the higher maintained voltage available near the sub-station. 
The speeds reached were 63 miles per hour with an eight- 
car train and 72 miles per hour with a four-car train—the 
maxima obtainable on the length of track available. It 
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will be noted that the trains were still accelerating at these 
speeds, but the length of track ao far equipped did not 


permit attaining higher speeds. The New York Central 
locomotives are not designed for abnormally high 
speeds at intervals, but rather to obtain a high average 
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achedule, due to their ability to accelerate more rapidly 
than is possible with the present steam locomotives, 
In the starting tests a speed of 30 miles per hour was 
reached in 60 seconds with an eight-car train weighing, 
including the locomotive, 451 tons, corresponding to an 
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acceleration of one-half mile per hour per second. Durin 

certain periods of the acceleration the increase in spe 

amounted to 0°6 mile per hour per second, calling for a 
tractive effort of approximately 27,000lb. developed at the 
rim of the locomotive drivers. This value was somewhat 
exceeded with the four-car train, where a momentary input 
of 4,200 amperes developed a tractive effort of 51,0001Ь. 
at the drivers, with а coefficient of traction of 225 per 
cent. of weight on drivers. The average rate of accelera- 
tion with the four-car train, weighing, including the loco- 
motive, 265 tons, was 30 miles in 374 seconds, or 0°8 mile 
per hour per second, calling for an average tractive effort 
of 22,000]b. The maximum input recorded, 4,200 amperes 
at 460 volts, or 1,935 kw., gives an output of the motors 
of 2,200 h.p. available at the wheel. With 4,200 amperes 
and a maintained potential of 600 volts there would have 
been an input to the locomotive of 2,520 kw., correspond- 
ing to 2,870 hp. output of the motors. This output is 
secured without in any way exceeding the safe commuta- 
tion limit of the motors and with a coefficient of traction 
of only 22:5 per cent. of the weight upon the drivers, thus 
placing this electric locomotive in advance of any steam 
ocomotive yet built. No service capacity temperature runs 
have been made as yet, and the preliminary tests have not 
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shown any sppreciable warming up of the motors sufficiently 
to take thermometer readings. Throughout both the 
starting and running tests the electric locomotive shows 
its remarkable steadiness in running, a distinct contrast in 
this respect to the steam locomotive, especially should the 
latter be forced to perform the work here shown to be 
accomplished by the electric locomotive. The elimination 
of gear and bearing losses permits of а very high efficiency 
of the locomotive. Reference to the motor characteristics 
(Fig. 4) shows а maximum efficienoy of approximately 
93 per cent., this value being some 4 per cent. better than 
possible with motors of the geared type. This gain is 
especially noticeable at high speeds, the efficiency curve 
remaining above 90 per cent. even at the free running epeed 
of the locomotive alone. 


STEAM-PIPES. 
BY f. H. DAVIES. 


The steady increase in steam pressures that has taken 
lace during the last few decades has naturally alterei 
deas and practice in steam-pipe work to a considerable 
extent, and has resulted, among other things, in investiga- 
tions of the behaviour of steam under various conditions 
of restriction and flow, and in recognition of the importance 


of sundry details of pipework that formerly were deemed 
of small consequence. 


The economic and other laws that govern the efficient 


conduction of steam are, of course, well known, being on 
the whole very similar to those that apply to fluids. Of 
these, one of the most important from the point of view of 
design is that relating to the maximum permissible velocity 
of flow of steam in pipes, which has been laid down by 
different authorities as varying from 6,000ft. to 8,000ft. 


per minute. Experience, however, shows that such hard- 
and-fast statements cannot be accepted as finite, and that, 
with all due regard to economy, under certain conditions 
these amounts may be safely exceeded, as under other con- 
ditions they must not be approached. The percentage of 
allowable drop, diameter of pipe, апа pressure of steam all 
have a bearing upon this question ; and as the two latter, 
at any rate, vary very considerably in steam installations, 
it is obvious that any attempt to specify a finite and all- 
round figure must be futile. The lower the pressure of 
steam, the greater is the permissible-velocity of flow with a 
given percentage of loss of pressure per unit of length, 
the reason, of course, being that reduced pressure results 
in reduced friction against the pipe. The figures in Table A 
are the mean of those deduced by various authorities 
from the behaviour of fluids in pipes, and show the 
approximate maximum velocity of steam at various abeolute 
pressures in pipes of sundry diameters with a loss of llb. 
pressure per 100ft. of length—a useful and convenient 
figure upon which to base a comparison, and a usual one in 


practice. 
TABLE А. 


Absolute pres., . . 
Iba. per sq. in. —— Velocity of steam in feet per minute. 


© © mange — @ eme | —— | um @ catene — ай «m | es —— Qc | wrens & | cct — 


2 12,000 17. 50024, 00t |29, 006,54, 000/38, 000/42 000/51,000 
20 4,0C0, 6,0c0| 8,000/10,000|12 00015, 000 14 000,17, 000 
150 1,600, 2 300, 3,100) 4 000| 4,700} 5,400, 5 800 6,500 
2.0 1,400, 2,000, 2,600; 3, 2000 3,800} 4. 200 4,500) 5,000 


10in. | 12in. | 18in. 


The question of the diameter of steam and exhaust pipes 

for different horse-powers is one that has received a great 
deal of attention, and the general consensus of opinion 
appears to be that in the case of the former it is preferable 
for the pipe to be too small than too large, upon the score 
that the larger the pipe the greater its cost and that of its 
covering, and the amount of loss occasioned by condensation. 
The only argument for pipes of ample proportions is that 
the fall of pressure in them is negligible ; but this cannot 
stand against the above disadvantages, besides which the 
pressure drop due to friction must not be entirely regarded 
as a loss, as the steam is to a certain extent superheated 
thereby, always a desirability even in a small degree. 
Exhaust pipes, upon the other band, it is most important 
should be of ample dimensions, as back pressure, that will 
naturally decrease with the size, is a great source of lost 
energy acting under most favourable conditions for itself— 
namely, during the full length of the stroke, and on the 
engine piston of largest area. The increased cost with 
diameter of exhaust piping is not a matter of much conse- 
quence, and, at any rate, will be paid for over again in the 
saving effected by reduced back pressure. 

A loss in steam-mains that is little appreciated is that 
which arises when several engines fed from one main pipe 
take their steam at the same instant of time. The result 
of such an event, which must be of frequent occurrence, is 
а momentary very large flow of steam in the pipe far 
beyond that which it was designed for, and a consequent 
drop of pressure by friction in excess of anything that 
would be tolerated in the usual way. The duration of the 
loss is, of course, very small, but seeing that it must 
recur with great frequency under ordinary conditions, it is 
one that is worth considering. A steam receiver placed 
at each engine, or perhaps at intervals in the main pipe, 
has long been advocated as a means of reducing this 
extra friction. Such an arrangement by providing a local 
reserve of steam that may be drawn upon in like cases to 
the above, not only helps to stop injurious vibration, but 
also saves much of the friction loss, and, as haa been 


—_ 
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proved, allows a smaller diameter of pipe to be used, thus 
compensating to a great extent for the extra condensation 
losses in the receiver. For best results it has been atated 
that the latter should have a capacity approximately of 
50 times that of its engine's high pressure cylinder up to 
the point of cut off—an ample allowance, but apparently 
one that has been justified by the results obtained in 
practice. The usual system of installing separators at 
each engine is a step in the right direction, as these, besides 
performing their duty as steam driers, also act as small 
reservoirs, and tend to equalise the flow of steam in the 
pipe, although from the latter point of view they might 
be enlarged with advantage. | 

The question of the most suitable material for the con- 
struction of steam-pipes is one that in its time has given 
rise to much discussion, happily now terminated in the 
general admission that steel is far and away the best and 
safest metal for all-round purposes. Advocacy of copper 
has been based upon the fact that it is ductile and tough, 
and that it will to a great extent compensate for expansion 
within itself. It was adopted in marine work because 
its ductility allows it to bend freely with the straining of the 
ship without risk of fracture. These are in themselves 
undoubted advantages, but, on the other hand, copper pipes 
possess so many inherent defects, varying with the manner 
in which they are constructed, that their use with high- 
pressure steam is only advisable in most exceptional cases. 
The earliest copper pipes were built up of thin sheeting 
with a longitudinal brazed soam, the flanges also being 
brazed on. This method, however, introduces a very serious 
weakness, serious chiefly because it is one that takes time 
tocome out. It has been found that though new brazed 
pipes will stand their hydraulic test perfectly and give 
every indication of reliability, the effect of heat and vibra- 
tion is very deleterious to the brazing in time, depreciating 
it to such an extent that rupture along the seam may be 
anticipated ultimately almost with certainty. The solder 
used for this work consists of copper and zinc in approxi- 
mately equal proportions, and as long as these proportions 
remain unaltered, the brazing may be regarded as sound 
and equal in strength to the pipe. It is found, however, 
that under the influence of high temperature and chemical 
action in time the greater part of the zinc disappears, only 
& little remaining in the shape of an oxide, with the con- 
sequence that the joint then depends solely for its holding 
upon a very cellular and brittle structure of copper, which 
is quite unsuitable for the purpose. This has beeu proved 
by chemical analysis of old brazing, and amply demonstrates 
that grave risks are incurred by the use of such piping. 
Up to diameters of 8in. or so it is now usual practice to 
make copper pipes seamless either electrically or by solid 
drawing. This certainly represents a consideraole advance 
over the old method above referred to, but there are 
still salient objections that cannot be overlooked. As 
stated, the chief argument in favour of copper pipe is that 
its ductility allows the pipe itself to take up expansion and 
contraction, but this very quality is also greatly its undoing, 
since the repeated bending and straining that the pipe is 
subjected to in the processes hardens the metal very 
considerably by the flanges, with the result that it becomes 
brittle and loses the ductility that was the excuse for 
its adoption. When it has reached this stage, external 
vibration, such as may be occasioned by racing or water- 
hammer, is apt to result in radial cracking by the flanges, 
and that most fatal of all disasters—a burst steam-pipe. 

From the various methods of reinforcement of copper 
pipes in use it is evident that those responsible for their 
installation are by no means over-confident as to their 
ability to stand severe strains when under the influence of 
high-pressure steam. A brazed copper pipe always gives 
out at the seam, and no matter how small the original 
opening may be, it will extend with increasing rapidity until 
it reaches the flanges each way. In order to confine such 
rips within less dangerous limits, various methode of rein- 
forcement have been adopted ; steel bands have been shrunk 
on or fixed in two halves by cotters at short intervals, 
varying with the size of the pipe and steam pressure; but 
it has been found that these, unless very closely spaced, 
actually weaken the pipe instead of strengthening it, and, 
in addition, they add considerably to radiation pem by 


increasing the surface. Another method is that in which 
a spiral copper band is wound round the pipe and brazed 
to it in order to equalise the strain, the ends being attached 
to the flanges by special means. The wire-wound pipe, such 
as is used in the navy, seems, however, the best of the 
bunch, as it is undoubtedly atronger, and being more closely 
applied cannot allow a burst to spread any distance. As 
a rule, two or more independent wires are used, во that in 
the event of one breaking, the other will still hold the 
pipe together. The wire is of copper or delta metal, wound 
on at a tension of 14 tons per square inch, and is alone 
capable of withstanding the maximum pressure indepen- 
dently of the strength of the pipe. 

While such methods may be effective, they cannot be 
deemed truly satisfactory in every sense, for besides adding 
largely to the prime cost and increasing the radiating 
surface, they are not always reliable, as experience has 
proved. hatever excuse there may be for the use of 
copper pipes—reinforced or otherwise—at sea, there is none 
for them on land; and seeing that legally а steam-pipe 
now comes under the same heading as а boiler, and that 
engineers and managers are held responsible for any injury 
to life or limb that may occur through negligence in their 
upkeep, there is every advantage to be gained and nothing 
со lose by the complete abolition of copper pipe for high 
pressure or, perhaps, any steam work. However much 
opinion may differ with regard to this, there is unanimous 
agreement—in this country at least—that cast iron ehould 
be rigidly excluded from high-pressure pipework : 100lb. 
per equare inch is the maximum pressure it should be used 
at, and even this is not desirable. The many bad accidents 
that have occurred with cast-iron elbows and T-pieces, owin 
to their brittleness and low elastic limit, have demonstrat 
the utter unsuitability of this metal for anything but low- 
pressure pipework, with the consequence that, copper being 
excluded by its expense and unreliability, engineers have 
turned to wrought iron and steel as the most suitable 
materials for use in connection with modern high pressures. 
Sucb pipes are usually either solid-drawn or lap-welded, 
sometimes in the latter case being strengthened by а 
reinforcement piece running longitudinally along the seam. 
Solid-drawn pipes are preferable, but welding makes a 
thoroaghly sound job, and in ordinary cases does not 
need the above reinforcement strip, which introduces the 
possibility of leakage at the rivets. For 150lb. pressure, 
lin. is the usual thickness, and the hydraulic test generally 
specified is 350lb. per square inch 

Steel and iron pipes having a lower coefficient of expansion 
than copper, require special expansion bends or joints where 
the range is of any length. In the interests of draining 
the first are best placed horizontally, and should be as 
thin as is compatible with safety in order to facilitate 
bending. Where expansion.joints are used, it is essential 
that the pipes should be thoroughly anchored, and the 
joint, therefore, forced to take up variations in length. If 
this is not done, it is quite possible that the special piece 
moving hard on ita gland may throw the work on the 
flange joints, and so cause the leakage aud strains that it 
was installed to prevent. The adjustment of these joints 
is a delicate matter, and forms the chief objection to 
their use, it being difficult to hit the point where leakage 
at the stuffing box is reduced to a minimum and free move- 
ment is not interfered with. A bunch of small pipes in 
parallel inserted at intervals in the main range has 
effectively used for taking up expansion, but the increased 
number of joints that this system necessitates is a drawback, 
besides the difficulty in covering. On the whole, the hori- 
zontally placed bend has given the greatest satisfaction, 
being, if properly designed, certain in its action and 
perfectly safe. 

The flange of mild-steel and malleable iron pi are 
made of the same materials stamped out of the solid, and 
are usually provided with strengthening collars. Up to 
6in. diameter it is general practice to fix them on the pipe 
when hot by means of a fine thread, expanding, caulking, 
and brazing being used as additional safeguards. Over this 
diameter they are generally riveted, holes being drilled 
radially to the centre of the pipe after the flange is in posi- 
tion, the burrs removed, and the riveta driven by hydraulic 
pressure. The best practice always provides for an 


THE ELECTRICAL ENGINEER, DECEMBER 28, 1904. 


929 


accurately faced strip for jointing purposes, standing out 
gin. or E 00 from the flange, and level with the end of the 
pipe. ith screwed flanges, especially if the thread 
employed is coarse, there is always a possibility of leakage 
between the flange and the pipe, and the best way to 
obviate this is to make the joint upon the end of the 
pipe as well аз on the flange, and not wholly on the 
latter. With small pipes it is not as important or as 
easy а matter to do this, and consequently accurate facing 
all over of the flange is the method employed, but with 
larger diameters the pulling up so distorts the sea as 
to render the greater part of their surfaces useless for the 
prevention of leakage, which has to be guarded against by 
the narrower joint nearer the pipe where the strains do not 
take effect. | 

With well-erected pipes and good facing strips a soft 
copper ring makes an excellent joint, but is rather difficult 
to fix accurately in position. The corrugated brass ring 
smeared with mastio cement is easy to apply, and makes an 
equally good joint, and its use may be said to be almost 
universal for both high and low pressure work. Owing to 
the distortion that takes place in flanges by the pulling 
up of the bolts, it is most necessary that the bolt circle 
should be as small as possible; putting aside the enhanced 
difficulties of jointing, the more a flange is distorted the 
greater is the risk of its giving out. With a small bolt 
vircle—that is, one that only just allows room for the bolt- 
heads and nuts—the leverage of the power that tends to 
pull the flange out of its plane is reduced, while at the 
same time the pressure on the jointing material is exactly 
the same; thus а small circle represents the best possible 
conditions obtainable. British and American standard 
practice in flanges is contrasted in Table B. 


TABLE B. 
| 
o Bie el 
Bore, Dia. oſ Dia. o tino of Size of, Dia. of in. of bo t ó 01 ize o 
flange. circle. 1% | bolts. flange. circle „| Dolte, 
In. In. | In. bolts. In. In. | bolts. In. 
2 7 54 6 § 64 5 | 4 8 
24 74 6 6 8 74 5% 4 1 
5 | 83 63 6 i 81! © 8 3 
34 9 74 6 i 9 74 8 Ё 
4 | 10 84 8 i 10 7i 8 3 
5 11 9 8 1 11 91 8 4 
6 | 12 10 8 3 12 108 12 à 
7 | 14 113 12 | à | 14 113 12 | 3 
8 14 121 12 | à | 15 13 12 | Z 
9 15 134 12 3 16 | 14 12 í 
10 | 17 148 12 E 174 15 | 16 7 
12 | 19% 171 12 | à | 20 173 16 | 3 


It will be noticed that in American practice the number 
of bolts employed is always а multiple of four, whereas 
in England the six-bolted flange is а very popular one in 
medium sizes. The English bolt circle is smaller in large 
pipes than the American, but the reverse in small sizes, 
and the diameter of the bolts varies in much the same way. 


TELEPHONE RATES AND GOVERNMENT 
PURCHASE. 


The following is а statement on the above subject 
prepared by Mr. A. R. Bennett, dated December, and 
addressed somewhat widely i e, to local authorities, 
chambers of commerce, trade associations, and others 
interested in the provision of a good and cheap telephone 
service" : 

The following is а statement, compiled from published 
rate lists and advertisements, of the National Telephone 
Company's tariffs in towns where competition exists or has 
existed. The most noteworthy points are the £5 per 
annum exclusive line, with unlimited number of calle, for 
private houses at Hull, and the suppression of the £10 and 
£8 10s. unlimited rates at Portsmouth and Swansea. 
Where corporation competing exchanges exist their tariffs 
are also given. | 

Many of the tariffs have been in operation for years— 
that at Sheffield for about 12 years, and those at Glasgow, 


Tunbridge Welle, and Portemouth for from two to three 
years—and they are still vigorously pushed. They cannot, 
therefore, be taken as experimental rates, but rather as 
representing what are remunerative rates to the company, 
and what British cities and towns can be telephoned for. 
There is danger that the Post Office in carrying out the 
contemplated purchase of the telephones may pay such a 
price as to make any cheapening of telephony in the United. 
Kingdom impracticable, thereby placing British manufac- 
turers and traders permanently at a disadvantage as 
compared with their competitors in foreign countries, 
where cheap telephone rates prevail They are already 
so in respect to telephone trunk-line rates, as those charged 
by the British Post. Office have no parallel elsewhere in 
Europe. Foreigners are also free from the terminal charges 
which the National Telephone Company is permitted to 
impose on trunk messages exchanged between its subscribers 
and those of the Post Office and corporations. | 

At different times the Corporations of Hull and East- 
bourne have negotiated for the purchase of the company’s 
system in their respective areas, but both found that the 
price demanded for the old plant was about three times 
the cost of an entirely new exchange. Purchase on such 
terms was out of the question, as it would have precluded 
the possibility of giving their burgesses lower rates. It is 
unlikely that the company will sell to the Post Office except 
on some such favourable terms: it can scarcely ask its 
shareholders to write off а proportion of their holdings, and 
as many have bought into the company at 106-8 for the 
purpose of making a profit out of the anticipated sale, it is 
improbable that they would agree even if asked. Con- 
sequently, there is a likelihood of the Post Office recom- 
mending Parliament to buy at & price that would burden 
the public with high rates in perpetuity. It is true that a 
select committee has been promised, but no terms of refer- 
ence have been mentioned, aud it is by no means certain 
that it is intended that the committee shall take evidence 
and sift matters to the bottom. 

It therefore behoves local authorities, chambers of com- 
merce, trade associations, and kindred bodies throughout 
the kingdom to take concerted action to impress upon the 
Government that any purchase of the telephones would be 
useless unless it could be arranged beforehand to ensure 
that the low rates proved to be practical by the corpora- 
tions and by the company itself, as demonstrated by its 
published tariffs, can be made universally applicable. It 
would be suicidal to agree to a price without ascertaining 
definitely what scale of rates that price would render 
practicable. The Post Office makes a recurring loss on 
the telephone business which it at present conducts. The 
Treasury after a purchase would certainly insist on rates 
that would produce a profit on the purchase price, and so, 
unless foresight be exercised, telephone users may have 
their rates raised instead of reduced. Further, if no 
purchase takes place, 16 should be made a condition of any 
prolongation of the company's license which may be granted 
in any part of the kingdom, that the reduced rates now in 
force at Glasgow, Hull, ete., be brought into immediate use 
universally and permanently. 

A secondary point for consideration and investigation is 
why the company's telephone charges differ so materially 
in different places. Why should it charge so much lower 
in Glasgow than in Huddersfield, in Hull than in Edinburgh, 
in Portsmouth and Brighton than in Southampton and 
Ramsgate, and in Swansea than in Cardiff? 

It is remarkable that no distance limit is imposed on any 
of the rates, low as they are, except at Sheffield and 
Tunbridge Welle. This is another inequality between 
competitive and non-competitive towns which calls for 
redress. 

Wherever there is competition, too, the company 
reorganises its system, modernises its apparatus, and 
spares no expense to meet its subscribera’ wishes. It opens 
public telephone call offices everywhere. In Glasgow it 
now has over 1,000 such offices, whereas before the com- 
petition there were only some dozen or 80. 

It should be understood that the corporation tariffs are 
remunerative. In no cases are corporation exchanges bein 
run at а loss, while they continue to grow in spite of a 
opposition, A. К. BENNETT. 
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Particulars of Telephone Charges, 
Guascow TELEPHONE AREA (Population, 1,000,000). 
National Telephone Company. 

1. Exclusive Line.—Unlimited use, £10 a year first connection. 
Second connection. £8. 10s. a year. 

2. Two-Party Line. — Unlimited use, £6 а year. 

5. Exclusive Line,—Measured service, £5 a year, 600 calls. Excess 
calls Id. each, or 300 for £1. 

4, Four-Party Line. Unlimited use, £4 a year. 

5. Ten-Party Line.—No installation charge, subscriber to guarantee 
2d. а day (payment for two calls). Extra calls, Id. each. 


6. ege е. 95а. a year for 600 outward calls. Excess calls, 
‚ each. 

7. 8 Exclusive Line for private houses, £5 for 1,500 calls. 
cess calls, 1d. each. 


8, Extension Station in the same building as the main station.—On 
a message rate line, 15e. a year. On a flat rate line, £1 a year. 
Special terms to large users, All inward calls are free, 


Corporation, 
Exclusive Line.— Unlimited use, £5. 5e. per annum. 
Toll Servioe.—Exelusive line £5. 10s. per annum and Id. for each 
outward call, | 
Two-Party Line.—Unlimited use, £4. 4s. per annum. 
Four-Party Line.— Unlimited use, £5. дв. per annum. 
All ir ward calls are free. 


HULL TELEPHONE Arza (Population, 300,000). 
National Telephone Company. 
Exclasive Line.—Unlimited service, first connection, £10 per annum. 
Second connection, £8. 10s. per annum. 
Private houses, £5 per annum. Exclusive line, unlimited service. 
Rates for large users : 
. 10 or more exchange lines, £7 per line per annum. 


15 or more Se ae £5. 10s, per line per annum. 
Line to be used for trunk-line connections only, £5 per annum. 
Exclusive ае service os 
messages, annum. 

1, 100 97 ш £6 = ээ 

1600 „ 27 „ 

2. 100 3) £8 з. 

2, 


97 33 
Extra messages, 1d. each. 
Message rate service, £3 annum and ld. per message. 
Two-Par к 1 tion charge, атаса to 5 
y (payment for four messages). Extra messages, 1d. each, or 
Unlimited service. £5 per annum. | 
Four-Party Line.—Unlimited service, £4 per annum. 
То ги Line.—No installation charge, subscriber to guarantee 2d. 
г day (payment for two messages). Extra messages, 1d. each. 
Omnibus aes per annum for 600 messages. Extra messages, 


id. each. l 
Extension Lines. —Extension station in the same building as the main 
station. On a message rate line, 15s. a year. On aflat rate line, 
£1 а year. 
All inward calls on all services are free, 
Corporation. 
Exclusive Line. —Unlimited use : 
For business premises, £6. 6s, per annum. 
For business premises (second connection), £5. 15s. per annum. 
For private houses, £5 per aunum. 
Toll Service, —Ezxoclusive line, £3 per annum and 1d. per outward call. 
All inward calls are free. 


PoRTSMOUTH TELEPHONE AREA (Population, 250,000). 
National Telephone Company. 
No mention is made of any £10 or £8. 10s. unlimited rate. 
1. Exclusive us 59 ка 900 
a year providing 1. messages. 
£510 0 „ - Ё 8,500 P 


£6 0 0 „, „ 3, 00 „ 
£7 00 , » 5,800 „ 
£8 0 0 „ „ 4, 200 „. 
£9 0 0 „, , 5,000 


ЛЕ " ure peut. 10 each. à ја 
. Exclusive Line.— Message rate, £3. 10s. a year, and 4d. a message. 
5, Two-Party Line.—Unlimited use, £3 a Tar ' 
4. Ten-Party Line.—No rental. Subscriber to guarantee to originate 

on an average 1d. cali a day. 

Corporation. 

Exclusive Line, —Unlimited use, £5. 17s. 6d. per annum. 
Exclusive Line.—Unlimited use, second connection, £5. 6s. рег annum. 
Exclusive Line, — Toll tariffs : 

1. £5 10 O per annum, with 4d. for each outward call. 

2. £2 10 0 per annum, with Id. for each outward call. 

5. £5 0 O per annum to cover 1,800 outward calls. Extra 

calls, 4d. each. 
АП inward calls are free. 


TUNBRIDGE WELLS TELEPHONE AREA (Population, 70,000). 
National Telephone Contpany. 
Exclusive Line.—Unlimited service, £6 per annum. 
essage Rate.—£5. 103. per annum, and ld. per outward call. 
Subscribers to guarantee a minimum payment of 308. per annum, 
and to deposit that amount as security, 
Ten-Party Line.—No annual payment. Outward calls, 1d. each. 
Subscriber to guarantee a minimum of 2d, per day. Money 
: collected in slot machine. 


Two-Party Line. —Same as ten-party line, but subscriber must guaran 
a minimum of 4d. per day. 
All inward calls are free, 
Foregoing rates for exclusive lines apply to one mile from the 
exchange only, and in the case of party lines to 220 yards from a main 
геш, 


The low rates in the Tunbridge Wells area were brought about by 
the establishment of a municipal telephone exchange, which, after 
being in successful operation and paying its way fora few months, 
was sold to the National Telephone Oompany. While the Corporation 
obtained several thousand pounds more than their exchange had cost, 
and secured permanent and substantial reductions on the tariffs which 
had prevailed prior to competition, it is obvious from an inspection of 
the pressat National Telephone Company charges that the Tanbridge 
We [юре are far worse off, both as regards tariffs and restrictions, 
then those of Glasgow, Portsmouth, Brighton, and the other places 
which have kept their own exchanges. 


BRIGHTON TELEPHONE AREA (Population, 185,000). 
National Telephone Company. 
Exclusive Line, —Unlimited service, first connection, £10 per annum. 
Seoond and additional connections, £8. 10s. per annum. 
Exclusive Line, —Limited service, £3. 10s. per annum, plus 4d. per call. 
Exclusive Line. —Measured service : 
£5 0 0 per annum with 1,000 free calis. 


£5 10 0 „ „ 2,500 „ 
£600 , „ 3.000 ,, 
£7 0 0 i „ 6, 500 „, 
£8 0 0 3, 35 4,200 „ә 
£9 0 0 5,000 


Additional calle, 4d. each. 
Two-Party Line. —£3 per annuum, with unlimited service. 
Ten-Party Line.—No installation charge. Subecriber to guarantee 
14. per day (payment for one local call). 
Omnibus Line.—256. per annum for 600 calls, Extra calls, 4d. each. 
All inward calls are free. : 
Corporation, 
Exclusive Line.— Unlimited use. £5. 103, per annum. 
Exclusive Line.—Toll service, £3. 10s. per annum, with 1d. for each 
outward call, 
Party Lines: 
Two-party, unlimited use, £4, 4s, per annum. 
F our-party ) » 
All inward calls are free. 
SwANSEA TELEPHONE AREA (Population, 150,000). 
National Telephone Company. 
No mention is made of any £10 or £8. 10s. unlimited rate, 
Exclusive He servioe 35 358 
,800 messages 8 year. 
2,500 „ 510 0 „ 
4,000 „, 600 „ 
5,500 : 100, 
Exclusive Line" Message sp ЕСЕ td * d. 
xclusive 0.—Messuge rate, 50. 10s. а year, an per message. 
Two-Party Line.—Unlimited use, 25 a year. | 
Ten-Party Line.—Subecribers to guarantee Id. per day (payment for 
one message), Extra messages, ld. each 


ata 06—90 messages, £l. ба. a "year. Extra messages, 
L] 620 LJ 
All inward calls are free. 
Corporation. 


Exclusive Line. —Unlimited use, £5 per annum. 
Exclusive Line —Toll tariff, £3 per annum, with Id. for each 
outward call. 
All inward calle are free. 


SHEFFIELD, Orry AND SUBURBS (Population, 427,000). 
National Telephone Company. 
Business premises within 14 miles of an exchange, £8 per annum. 
риште within two miles of an exchange, £10 per annum. 
Private houses not exceeding two miles from an exchange, £7 per 


aanum. 

The low charges in Sheffield were brought about by the threatened 
competition of the New Telephone Oompany in 1892. A committee of 
Sheffield citizens was formed to arrange for such competition, to avoid 
which the National Telephone Oompany agreed to introduce and 
permanently maintain the tariff as noted. 


GUERNSEY (Population, 40,300). 
National Telephone Company. 


The company has no exchanges in Guernsey. In order to start one 
it asked £10 per line per annum, with extras for distances beyond one 
mile; when the local authority threatened to undertake the telephoning 
of the island themselves the £10 was reduced to £8. When it became 
apparent that the loca] authority were in earnest thie £8 was further 
reduced to £6, with other concessions thrown in, but the States 
deolined to be turned from their purpose, although the last offer would 
probably have been accepted had it been made in the first instance. 

States (Local Authority). 

The States established their exchange in 1898, and it is now socor 
ingly in its seventh year of working. The following are the tariffs, 
which yield a satisfactory profit. All lines are direct to the exchange 
and exclusive. 

1. = . annum to cover 4,000 outward calls ; additional calls, five 
or 1d. 

2. £2. 108. per annum and id. for each outward call up to 1,580; 
additional calls, five for 1d. 
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5. £l. 10e per annum and id. for each outward call up to 1,000; ( pad which effectually prevents arcing between the terminals when 


additional calls, five for 1d. 
All inward calls are free. 


TRADE NOTICES AND NOVELTIES. 


Electrical Apparatus. 


Several fine examples of switchboard work are illustrated in 
the latest catalogue issued by Messrs. Dorman and Smith, 
Ordsal Electrica] Works, Salford, Manchester, besides some 
up-to-date specialities shown now for the first time. Liquid 
controllers are listed for reversing series or compound wound 
crane motors, eto., and also non-reversible controllers for 
starting motors in the ordinary way. We illustrate herewith 
(Fig. 1) one of the non-reversing pattern. The principal feature 


FIG. 2. —Dorman and Smith's Grip Contact Circuit Breaker. 


carrled out in this liquid motor starter is the provision of ample 
area of plate and an efficient short-circuiting switch for when 
the plate is fully immersed. Moreover, great care has been 
taken to secure perfect insulation, the chief cause of trouble 
met with in using this class of apparatus being thus eliminated. 
Our next illustration (Fig. 2) shows one of the firm's patent 
** grip-contact " circuit breakers. This is a combined overload 
and reverse-current circuit breaker for direct current. The 
edgewise construction and very substantial design of the 
controlling gear will be noted. Messrs. Dorman and 
Smith have always made the controlling device of 
their circuit breakers with a large reserve of power. This 
they claim is the principal reason why these breakers are во 
free from the defects of failure to act. Fig. 3 shows the firm’s 
double-pole ‘‘ Baffle” type of house service fuse. The fuse 
contacta are disconnected when the lid is opened, and the fuse 
can thus be replaced while the contacts are depolarised. The 
fuse itself passes over a battle plate provided with an asbestos 


the fuse blows. The live terminal, which is the lower one shown 
in the illustration, is quite cut off from the fuse itself. These 
fuses are made with self-contained ceiling boxes, or with sepa- 
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Fig. 1. —Dorman and Smith's Non-Reversible Liquid Motor Starter. 


rate ceiling boxes as required. Altogether, their design seems 
admirable. From the large range of fittinge listed in the latter 
portion of the ostalogne we select one of the mill fittings 
(Fig. 4) as an example. These fittings have been designed 


FIG. 3. —Dorman and Smith's Double-Pole Baffle Fuse. 


to be interchangeable with the patent conduit wiring 
ceiling roses, the same jointing box being used for either 
a ceiling rose or one of the mill fittin as may be 
required. The jointing boxes are constructed for any make 
of conduit, and for one, two, three, or four ways. 
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Among the further contents we notice improved chopper 


switches and various replacement fuses, which can be supplied 
either mounted or unmounted for the use of switchboard 


makers; improved ceiling plate and other accessories for 


nexpensive pipe wiring ; iron-cased switch and fuse gear, and 


FIG. 3. —Dorman and Smith's Cast-Iron Mill Fitting. 


a new small-size porcelain tumbler switch. Incidentally, it 
may be mentioned that improved facilities for production and 
increased output have enabled Messrs. Dorman and Smith to 
make substantial redactions in their prices, while at the same 
time maintaining the high quality of their manufactures. 


Terminals. 


Messrs. Ross, Courtney, and Co., Limited, Ashbrook-road, 
Upper Holloway, London, N., have sent us a sample box of 
their new patent terminals for small wires. The accompany- 
ing illustration shows the principle involved. The end of the 


wire is looped into the terminal, a washer laid on the top, and 
the serrated edges of the terminal then pressed down with the 
fingers. Thus a good contact is made without destroying the 
flexibility of the wire, while the use of pliers or other tools for 
the job is unnecessary. 


Catalogues, ete. 


Morors rox INTERMITTENT SERVICE.—The Electrical Com- 
pany, Limited, 121-125, Charing Cross-road, London, W.C., 
have sent us a copy of their list No. 20, in two sections, A and 
B, dealing with continuous-current series - wound motors 
designed for intermittent service and for driving machines 
which only start under load, and which frequently require a 
reversal of their motions. The cases of these motors are divided 
horizontally in line with the shaft. The lower half is provided 
with cast-iron feet, and carries the oll-wells for ring lubrication, 
also the terminal block. "Thus, by unbolting the top half of the 
motor case, it becomes possible to make а convenient and close 
inspection of the inner parts of the motor. Some useful advice 
on the selection of motors for various purposes is included in 
Section A of the list under notice, while Section B is composed 
for the most part of tabulated data. 

Sremens . ELECTRIC APPLIANCES —From Siemens Electric 
Appliances, Limited, 61-62, Watling-street, London, E.C., we 
have two leaflets, the first of which deals with the firm's traction 
lamps, especially made for series burning, and the second with 
their economical turn-down lamps. 

PonLvPHASE GENERATORS. — Messrs. Mather and Platt, 
Limited, of Salford Ironworks, Manchester, and Queen Anne’s- 
chambers, Westminster, S. W., have recently published a second 
edition of their list of standard generators for two-phase or 
three-phase currents. These generatora are of the revolving- 
field type, and range in output from 75 to 1,500 kilovolt- 
amperes. Their design із based upon the considerable expe- 
rience in the construction of alternating-current machines 
generally which Messrs. Mather and Platt, Limited, have had, 
and the careful study of requirements. For further particulars 
we must refer the reader to the list in question. 

ELECTRIC Mininc.—Messrs. John Davis and Son, of All 
Saints’ Works, Derby, and Camomile-street-chambers, London, 
E O., favoured us recently with a copy of the latest edition of 
their Suction B catalogue, entitled electric mining. This pub- 
lication deals largely with coal-cutting machines and other plant 
used in mines. Colliery fittings, mining bells, telephones, eto., 
are also listed. 

AUTOMATIC ВАТТЕКУ SWITCHES.— A leaflet which we have 
received from Ernest Е. M. y, Limited, (Greenland - place. 
Camden Town, London, N. W., describes the firm’s automatic 
battery switch, type No. 67. This switch automatically closes 
the circuit when the E.M.F. of the dynamo exceeds that of the 
cells, and opens it in the event of the charging volte falling 


_—=_——————— 


below the battery volts. It is enclosed in a neat enamelled 
cast-iron case, with a hinged front fitted with a glass panel, so 
that the action of the swich may be observed, being suitable for 
mounting on a main switchboard or fitting in a battery-room. 
Five sizes are listed, ranging in capacity from 50 to 150 amperes. 


Accessories. — From the Electrical Company, Limited, 
121-125, Charing Cross-road, London, W.C., we have several 
new leaflets dealing respectively with high-voltage lamp- 
holders and adaptors; tumbler switches and wood blocks ; 
Royal switches of different patterns, including change-over 
switches, switches in watertight cast-iron cases, and single- 
pole pear switches ; H.V. wall sockets and plugs ; ceiling roses 
and fuseboards. The same firm also send us a pamphlet 
describing their Ideal candle fitting. | 


Calendars, ete. 


CALVERT’S MECHANICS’ ALMANACK AND WorksHor Cow- 
PANION.—Forty-second year of publication, Wm. Calvert, 
Gordon-street, Old Trafford, Manchester. 


UNITED States Meratiic РАСКІО Company, LIMITED, 
Soho Works, Bradford.—An artistic bas-relief calendar. 

WiLLING's Press Guipe, 125, Strand, W. C., and 162, 
Piccadilly, W.—The thirty-second annual issue of this handy 
“Press Guide” is quite up to the excellent standard of its 
predecesers. 

Вноркз ELECTRIC MANUFACTURING Company, LiMITED, 70 
and 71, Bishopsgate-street Within, London, E.C.—4A fantastic 
Christmas card. 

————— 


LEGAL INTELLIGENCE. 


THE CITY AND SOUTH LONDON RAILWAY COMPANY v. 
THE RECTOR AND CHURCHWARDENS OF THE 
UNITED PARISHES OF ST. MARY WOOLNOTH AND 
ST. MARY WOOLCHURCH HAW AND THE ECCLE- 
SIASTICAL COMMISSIONERS FOR ENGLAND. 


This case came before the House of Lords on an appeal from an order 
of the Court of Appeal dated March 27, 1903, affirming an order made 
by Mr, Justice Wright on May 14, 1902, made upon an award stated 
in the form of a special case for the орїййоп of the Court by Robert 
Vigers, the arbitrator appointed therein. The question was the 
amount of purchase money or compensation payable by the a pellants 
for certain land .edjoirting and annexed to the Church of St. Mar 
Woolnoth, and for an easement or right of using the subso 
crypt, and foundations of the church which had been taken by the 
yl See id 

e case was fally argued by counsel. . 

The Lord Chancelor, in moving that the appeal should be die 
missed, said that the company had not paid for the value of the site, 
but had only been called upon to pay for that which they had actuall 
obtained. e extra expenditure below the foundations of the chu 
had been deducted from the sum which they had been called проп to 
pay. 16 in the future the church should be removed, there was no 
reason why the respondents should not be compensated for what was 
their own property. The Court of Appeal had dealt with the questions 
involved with perfect accuracy. 

Lord Macnaghten, Lord Robertson, and Lord Lindley con- 
curred. EE 


THE DEPTFORD AND GREENWICH TRAMWATS. 


In the King’s Bench Division on Wednesday, Mr. Justice Bray 
delivered judgment in the csse of the London, Deptford, and Green- 
wich Tramways Oompany and the London Oounty Council. The 
Council having given notice to acquire the London, Deptford, and 
Greenwich tramways, Mr. H. G. Harris was чеш referee by the 
Board of Trade to decide the value of the undertaking. During the 
arbitration а contention was raised. by the company that the present 
value of the tramways was er:hanced by reason of the company being 
freed from liability to contribute to the widening of some of the streets 
in which the tramways were laid. The referee held that the conten- 
tion of the company was unfounded. The widenings had not, in fact, 
been made. e 

His Lordship said that to bim it was & startling proposition that 
the Council should have to pay as parv of the purchase money for an 


erpenditure which had never been incurred. Admittedly, the claim 
was a novel one, and there was no authority to support it. He had 
oome to the conclusion that the referee was right when he erpreesed 


the opinion that the contention of the company was wholly unfounded. 
The company’s contention could not prevail, and therefore it was 
entitled to only £91,363. 7s. 6d., and not to the additional 
222,775. 6s. 8d. 


PERSONAL. 


The partnership betwean Mr. Vincent B. Allpress, M. I. O. E., oot 
sulting electrical and mechanical engineer, and Mr. W. Н. Maseey hes 
been dissolved by mutual consent. Mr. Allpress will continue to 
practice at 25, Queen Anue's-gate, Westminster. 

Mr. Н. Н. Heayberd, late of Measrs. R. W. Blackwell and Co., hes 
been appointed outside equipment assistant at the tramway power 
station, Osborne-street, Hull, i 
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COMPANIES’ MEETINGS AND REPORTS 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS. 

The ordin eral meeting was held at the office, Cannon. street, 

Major Pee | Barwin presiding. Particulars of the account appeared 


The Chairman stated that the present price of raw material was 
чау high ; raw indiarubber was about 30 per cent. higher than the 
highest ever reached before, and twice the price at which it had been 
sold at a fairly recent date. About 10 days ago the trade agreed to 
advance selling prices, but the increase would not suffice if the price 
of the raw material should not show a considerable reduction in the 
current year. The development of a new line of business was 

rogressing, and the inevitable attendant expenses, though 

шїк ishing, were still very heavy, and had made serious inroads 
into such reserves as were applicable to this purpose, and also on 
the year’s revenue, Increased vigilance and t prudence were 
necessary on the directors’ part owing to the ever-increasing, though 
only too often реши, competition to which the Company’s pro- 
ductions were subjected. Local taxation was another point which 
industrial undertakings should always have in view. Their rating in 
West Ham, where the Bilvertown works were situated, had reached 
10s. 2d. in the E. As a rate of about this amount had been charged 
for some years, he believed that the establishment of their works in 
the district brought a contribution of no less than between £45,000 
and £55,000 per annum to the Oorporation. The Board were of 
opinion that in present circumstances it was unwise to ask the share- 
holders to sanction the payment of a larger dividend than 6 per cent. 
for the year. 

The resolution ree Чә report, which recommended a dividend 
of 5 per cent., was carri 


SOUTH STAFFORDSHIRE TRAMWAYS. 


The fourteenth ordinary general meting ol this Oompany was held 
at лете House, Мг. W. Somers Schuster, the chairman, 
presiding. 

The Chairman stated that the Company had been in conflict with 
various bodies, but he was glad to say they had come to a settlement 
with the lessee company. The offer made by the lessee company in a 
circular of July 1, 1904, bad been accepted by proprietors holding 
£77,405 ordinary stock and £58,240 preferred capital, which repre. 
sented a very considerable majority. The lessee company was now 
very much the largest shareholder in the old concern, and it was just 
as much in their interest as in that of the other shareholders to do 
all that was possible with the Oompany. The lessee company's 
nominees were people who thoroughly understood the tramways 
business from every point of view; there was no body which con- 
trolled more tramways in the United Kingdom than the British Elec- 
tric Traction Company. They had a total of £1,590 available for dis- 
tribution, and out cf this it was proposed to devote to dividends 
а sum of £1,583, which left the very small sum of £7 to carry 
forward. This meant a dividend of 2s. 10d. for the year 1903, and 
one of 1s. 4d. for the half-year ending June 30 last. In regard to the 
various negotiations which they had had with the local authorities, 
the completion of the sale ot that part of their undertaking in the 
borough of Wednesbury still remained in abeyance ; the sale to the 
Handsworth Urban District Council of the lines and depót in Hands- 
worth had been completed at the price mentioned last year; while 
negotiations were sti pending with the Oorporation of Dudley regard - 
ing the purchase by them of that part of the undertaking in that 
borough. All these negotiations would be greatly helped by the lessee 
company holding such a large proportion of the shares, for all 
аена would be in harmony, and it would practically be a dual 
control. 

"The report was adopted. 


ISLE OF THANET ELECTRIC TRAMWAYS AND LIGHTING. 


The annual meeting of this Company was held at Winchester House, 
Lord Artbur Butler presiding. 

In moving the adoption of the report, the Chairman stated that 
the total receipts showed an increase of £2 945 when compared with 
the previous year’s account. The increased traffic had been largely 
due to the improved weather during the summer season. The totai 
milesge run showed an іосгезве of 48,967, and the number of 
passengers an increase of 226,490. To pay the debenture interest, 
dividend on preference shares, interest on loan, income tax, eto, an 
additional sum of £2.454 was required, and th's had been taken from 
the unappropriated balance at the credit of last year’s revenue account. 
= Mr. H. Brown seconded the adoption of the report, which was 
approved. 


MANX ELECTRIC RAILWAY. 


The report for the е ended Sept. 50, 1904, to be aubmitted at 
the meeting on the 3rd prox., states that gross receipts amounted to 
£30,818, and expenditure to £17,279, lea vir g a net profit of £13 538. 
To this must be added balance brought forward from lasc year, £3, 266. 
After paying the preference share dividend there remains to be carried 
forward £780. During the year a large amount has been spent out of 
revenue in raising and ballasting the Dovglas and Lsxey track and 
also the Snsefel] Mountain track, and the whole line has been kept іп 
а good state of repair. Upon capital account there has been expended 
during the year £20,414 in the completion of the new generating plant 
end equipment, on rolling-stock, the erection of car-sheds, goods-sheds, 


and other works. Thesum of £1,000 has, in addition, been set aside 
out of revenue towards a renewal fund. 


NEW COMPANIES REGISTERED, 


Dorchester and District Electric Supply Company, Limited. — 
Ospital, £1,000. Objects: to construct, lay down, establish, and 
maintain cables, wires, lines, accumulators, lamps, and works, and to 
carry on the business of electricians, electrical and general engineers, 
suppliers of electric light and power, tramway proprietors, etc., in 
Dorchester or elsewhere. Registered office: 11, Oarteret-street, Queen 
Anne's-gate, Westminster. 

Marlborough Electric Supply Company, Limited.—Oapital, 
£1,000. Objects: to carry on the business of suppliers of electric 
light and power, electrical engineers, electricians, contractors, tram- 
wey and railway proprietors, etc., and to enter into an agreement with 
the Bristol Trust, Limited, whereby the ssid trust undertakes, in con- 
sideration of £250, to pay the costs of formation and registration and 
certain preliminary expenses. - 

Automatic Electric Company, Limited.—Capital, £l x 
Objects : to carry on the busiuess of suppliers of light, heat, and power, 
carriers of pswengete aud goods, manufacturers of telephones, 'fele- 
graphs, phonographs, dynomos, accumulators, lamps, and all apparatus 
used in connection with the generation, accumulation, distribution, 
supply, and employment of electricity, eto. No initial publie issue. 
D. L. Ohalmers is the first managing director. Registered office: 
12, St. John's-lane, Liverpool. S. 

Kramos, Limited. —Mr. Н. V. Kramer has formed a new company 
under the style of Kramos, Limited, Bath, with the object of taking. 
over the entire business of the late Bath Manufacturing Company, 
Limited, for the manufacture of Kramos controllers, resistance pieces, 
high-speed electrical drills, eto. 


Liens Registered. 


City of Buenos Ayres Tramways Company (1904) Limited, 
London, E. C.— Trust deed registered Deo. 8, for £174,000 4 рег cent. 
debenture stock. Trustees: J. Heaton, 1, Great Wiucheater-etreet, 
E. O.; 8. Rostron, of Beddington ; and E. H. Woods, 110, Oennon-. 
street, E О. Secured on an annuity for 80 years of £71,060, reducible 
to £70,660, the sum of £11,500 to be invested, and the interest 
thereon and all accumulations thereon referred 20 in the trust deed as 
the redemption fund, and on the undertaking, assets, and property, 
present and future. | 
Liverpool Electric Cable Company, Limited.—Debenture regis- 
tered Deo. 12, fora sum not exceeding £6,000. Holder: Liverpool 
Rubber Company, Limited. Charged on the undertaking and all the 
property, present and future, including the uncalled capital for the 
time being. 
r ——— 


APPOINTMENTS VACANT. 


Electrical Engineer, Havley Corporation. Salary £300, rising to 
£350 by aunual increments of £10. Applications to Town Olerk by 
Jan. 10. See advertisement. 

Improver, Perth Corporation electricity worke. 
week. Applications to John Lambert, bargh electrical engineer. 
advertisement. 

Foreman Instrument Maker, small shop in the N rth of England. 
See advertisement. 

Electrician for electrical department. Apply, by letter, to Thomas 
Broadbent and Sons, Limited, Central Ironworks, Huddersfield, Sec 
advertisement. 

Publicity Department Manager, electricity works, Croydon. . 
Salary, £150 per annum. Applications by Dec. 27 to Borough Elec- 
trical Engineer. 


Weges, 12s. per 
See 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Spain.—Particulars of tramway 
column. 

Guirgia (Ronmania) —Tendera are required for the electric 
lighting of the town. Particulars from the town's secretary. Tenders 
by Jan. 28, 1905. 

Neath. —The Corporation invite tenders for the supply and delivery 
of electric wattmeters. Specification on application to the Town Olerk. 
Tenders by Dec. 28. 

Caen (Franoe)—The Prefect requires tenders for concession of а 
tramway from Ryes to Oaen via Oreully for goods and passengers, 
MEC HA from the Prefect of Calvedos, Caen. Tenders by Feb. 1, 
1905. 

Rochdalo.— The Corporation invite tenders for high-tension three- 
phase +witchgear and extensions to the low-tension continuous. current 
twitohboarde. Tenders to Mr. Wm. Henry Hickson, town clerk, by 
27ch iust. 

Sunderland.—The Corporation invite tenders for the supply of one 
wooden cooling tower capable of cooling the circulating water for a 
surface condenser dealing with 30, O00lb. of steam per hour, Tenders 
by Deo. 30. í 

La Раз (Bolivia).—The Municipality uire tenders for the 
electrio lighting of the town for 12 years. ere is an old central 
station and water power of 150 h.p. to 200 h.p., which is sufficient for 
the number of lampe required, Tenders by Jan. 16, 1906. 


concessions appear in another 
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Pert Elisabeth.—Mesers. Davis and Soper, 54, St. Mary-axe, E. O., 
agents of the Municipal Corporation of Port Elizabeth, South Africa, 
invite tenders for various works in connection with the Corporation 
electricity supply undertaking Tenders by Jan. 16, 1905. 


Pudsey.—The Oorporation invite tenders for underground electric 
mains, switchboard, eto, Specifications, eto., may be obtained on 
application to Messrs. Shepherd and Watney, consulting engineers, 
rei street: chambers, Leeds, Tenders to the Town Clerk by Jan, 20. 

Erith.—The Urban D'strict Council invite tenders for overhead line 
equipment, poles, etc.; underground feeder cables, boxes, eto.; rotary 
converters, transformers, and motor-booster ; and main high and low 
tension switchboards, cable connections, etc. Tenders by Jan. 9. See 
advertisement. 


Johannesburg.—The Municipal Council invite tenders for two 
35-ton electric overhead travelling cranes and ыа ра апа 
switchgear. Tenders must be addressed to Messrs. Mordey and 
Dawhbarn, 82, Victoria-street, Westminster, S. W., and received by 
them not later than Dec. 27. 


Spain.—The Gaceta de Madrid of Dec. 6 notifies an application by 
the Compania General de Tranvias for the concession 57 an electric 
tramway from Sans to Ooll. Blanch. One month from the date of the 
publication of this notice is allowed in which other proposals on more 
favourable terms, duly guaranteed, may be made. e Gaceta may be 
seen at the Oommercial Intelligence Branch of the Board of Trade. 


Hull.— The Public Libraries Committee invite tenders for the neoes - 
sary electric light installation and fittings required at the Carnegie 
Library, West Park, ae Specifications may be obtained at 
the office of Mr. Joseph H. Hirst, city architect, Town Hall, Hull, 
Tenders are to be addressed to the Ohairman of the Libraries Com- 
ас rx delivered at the Town Clerk's Office, Hull, before 10 a.m. 
on Jan. 2. 

Valladolid. —Tendera are required for the public lightiug by means 
of electricity of the city of Valladolid. Fifteen hundred incandescent 
lamps of 17 c.p. will be required. The concession will terminate on 
Dec. 31, 1911. The annual payment to the conceseionnaire will be 
about £965. A deposit of £48 is required to qualify any tender. The 
adjudication wil take place at 11 a.m. on Dec. 26, at the Casa 
Consistorial, Valladolid. 


South London Electric Supply Corporation.—The Directors 
invite tenders for the construction, supply, and ereotion at their works 
at Bengeworth-road, Loughborough Junction, S. E., of one 750-kw. steam 
alternator with pipe connections and sundry ironwork. Sealed tenders 
must be forwarded to the secretary of the company, Mr. H. H. Boyer, 
Bengeworth-rosd, Loughborough Junction, S. E., before noon on 
Jan. 16. See advertisement. 

Perth (Australia).— Tenders are invited by the Duputy-Postmaster- 
General for the supply of the following telephone material ; 194 mil 
26-peir lead-covered cable, dry core, to standard specification No. 7; 
5, paper sleeves, Зір, long by 1win. diameter; 350 yards paper 
stripe. 2ın. wide. Oonditions, eto., may be obtained at the General 
Post Offices at Perth, Adelaide, Melbourne, Sydney, Brisbane, and 
Hobart. Tenders by Deo, 28. 


—The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
poesis are desired for the single-trolley and double-trolley lines. А 
pro forma contract is open to inspection by tenderers, and copies will 

supplied to applicante by the Council's agents, Messrs. John Pook 
and Oo., 63, enhall-street, E.C. Tenders by March 31, 1906. 


Bromsgrove (Wores.).— The Visiting Committee invite tenders for 
the supply and erection at their new lunatic asylum of the following 
plant: (Section A) engines, dynamos, booster, and steam services ; (B) 
storage battery and accessories ; (C) main switchboard, ring main, 
feeders, distribution boards, wiring, lampe, and acessories, Specifica- 
tion, etc., шау be obtained from Mr. Robert J. Oliver, clerk of the 
Visiting Committee, Shirehall, Worcester, on payment of £5 for each 
section of the work as above, which will be returned on receipt of a 
bona fide tender. 

W.—The Great Western Railway Company invite tenders 
for the supply and delivery of the following material required in con- 
nection with the electrical equipment of the Hammersmith and City 
Railway, eto. : (Specification No. 8) steel conductor ruils, cast-iron and 
steel rampe and fastenings ; (9) porcelain insulating Vu res and their 
fastenings for conductor rails ; (10) copper bonds, insulated cable con- 
nections, cable terminals, bonding preesee, and accessories for connect- 
ing up conductor rails. Tenders, addressed to the Secretary, Great 

аа Railway, Paddington Station, W., will be received on or before 
Jan. д. 

Madrid.—Tenders are invited for the public lighting by means of 
electricity of the town of Villanueva y Geltru for a term of 10 years. 
Twenty-four arc lamps of 500 с.р. and 239 incandescent lampe of 


20 o. p. will be required. The concessionnaire will be allowed to supply 
private individ without payment of а municipal tax subject to his 
supplying, free of charge, the Ossa Oonsistorial with 75 kw. per 


month. He will be required to maintain a duplicate set of machinery 
in order to avoid the possibility of the town being left in darkness 
through a breakdown. The annual payment (upset o to the 
concessionnaire will be 23 145 pesetas (about 2678). e adjudica- 
tion will take place оп Dec. 24. A deposit of £68 is required to 
qualify any tender. 

Porto (Portugal). Тһе Town Council opens a competition, which 
will close on March 15, at 3 p.m. precisely, for the concession of the 
exclusive right of the working of tramways for collective transports of 
passengers, luggage, and goods in all the municipal public ways, pre- 
sent and future, which favour that service, or in a special way within 
the limits of the town of Porto, according to the conditions approved 
in the meeting of Dec, 1 of the present year. The bases to which the 


eighth condition refers, the Herman Lourenzo Feuerheerd's request, 
and the rates, with the minima of the journeys, and the maxims of 
the prices of the passages, are published to the town hall's office for 
those who waut to examine the conditions of the competition, The 
conditions of the competition are published to the Portuguese Oon- 
sulete in London. 

Madrid.—The Gaceta de Madrid of Nov. 9 publishes a notice 
inviting tenders for the construction and working for 60 years of an 
electric tramway between Azooitia and Zumaya (Province of Guipúzcoa), 
in accordance with certain conditions set ont in the Gaceta. An appli- 
cation for this concession has already been received from Don Dionisio 
Sorseta Garcia. who, at the same rates, will enjoy certain preferential 
rights over other tenderers. The competition will turn, in the first 
place, on the reduction of the tariff fixed for the conveyance of pas- 
sengers, eto.; in the event of equal terms being offered, it will turn on 
a reduction of the period of concession. Adjudication of tenders will 
take place before the Director-General of Public Works, Madrid, on 
Jan. 10. A vas Poa of 16,297 pesetas (about £475) is required to 
qualify any tender 


RESULTS OF TENDERS. 


Yarmouth.—The Town Council have ен ре, the tender of the 
Callender Cable Company, at £259. 4s., for cables to carry the current 
to Gorleston. 

Insulating Compound —Messrs. Watson and Oo., 119, Victoria- 
street, Westminster, London, have again secured the contract for the 
supply of insulating compound for the National Telephone Company. 

Woroestershire.—It is reported that the important order for the 
electric lighting of the new Birmiogham University buildings at Selly 
Oak has been placed with Les, Son, and Co., Pengwerne Works, 
Shrewsbury. 

London County Counoll.—The Fire Brigade Committee have 
reco.nmended for acceptance the tender of Ward Bros, for wiring and 
supplying fittings for an electric light installation at the new Isle of 
Dogs station for £140. 

Mansfield and District Light Railways.— Messrs. J. С. White 
and Uo., 224, Oollege-hill, Oaunon-street, London, E. O., have secured 
tho contrect for the above, Mesers. Bramwell and Harris being the 
consulting engineers. The value of this contract is £48,020. 

Llandudno. —The Uiban District Ccuncil have accepted the tender 
of the Hart Accumulator Company, Marshgate-lane, Stratford, London, 
E., for drin ras storage battery at their electricity works with 
256 standard lighting-type cells having a cipacity of 450 ampere-hours, 

Admiralty Contract. —The Lancashire Dynamo and Motor Com- 
pany have received an order from the Admiralty for the whole of the 
electrical equipment for Malta Dockyard, including boilers, engines, 
dynamos, motor-generators, and motors, in accordance with the speci- 
fication of Messrs. Preece and Oardew. 

Sunderland.—The Oorporation have accepted the tender of the 
General Electric Company, Witton, Birmingham, for the tupply of two 
300-kw. three-phase generators, 5,500 volts, to be coupled to existing 
Belliss engines, and two 300-kw. synchronous three-phase motors, 
5,000 volte, to be coupled to existing multipolar Silvertown dy namos, 

Monte Video Tramways.—This contract, obtained by J. О. White 
and Oo., 224, Oollege-hill, Oannon-street, London, E.O., as noted in 
our last issue, consists of 51 miles of permanent way with the accom- 
panying overhead constiuction. There are 100 cars. The power 
station will contain generating sets to the extent of 2,000 kw. The 
value of this contract exceeds £400,000. 

Wandsworth.—The Borough Oouncil have received the following 
tenders for the installation of electric lighting at the Oouncil House : 


W. Н. McKone and Oo. (accepted) .......... . ^... 2281 14 0 
J. Wilson.. % K CTUM ess. 295 0 0 
Lee and Warran4%4 -———— EA 303 10 0 
G. Candler and Sons. . . 518 0 0 
E. Probert and Co. € E —Ó— . $15 15 0 
Bromley and Batstone .................. —— EN “=... O85 12 6 
W. Wallace and Co., Limited. „ъ= 326 9 
Holmes aud Cooper I·᷑Ui—k t * 333 10 0 
J. E 8 olotu ада Au 365 0 0 
meren Bre‚e‚e‚e‚e‚e‚‚e. нанына ана авада „ 359 0 
Salisbury Electrica] Engineering Compannꝝ .......... 370 0 0 
Hemingway and Pritt .................. t᷑ł2p'w. . 379 6 0 
Hooper, Neary, and (op h.. ~ 388 9 0 
Mey. Calder, and Co w ciment 390 19 0 
A. White and c % 400 0 0 
Ward Bros, ec . 418 0 0 
Strode E EU M" 425 0 0 
W. J. Fryer and o. эе sence sores. Аз 431 8 0 
Wright, Methuen, and Оо. .. ........................-.....-.... 455 17 0 
р. Hulett and Oo., Limite . 44711 0 
Grundy and Coombeeeeeeeee . é 5 . 40 0 0 
Alliance Electrical Company, Limited ........................ 495 5 0 
Tamplin and Makovski, Limited ............................—... 500 0 0 
M // иында нн ананна UU еда . 504 0 0 
F. J. Coleby and Coꝛu r— . . =... 525 0 0 
Davidson o...... 8 . 540 0 0 
///, /A 550 0 0 


Huddersfield, —The passenger receipts for November were £5,018, 
or £241 more than in November, 1903. An agreement has been 
entered into with Messrs. J. H. Sykes and Co., woollen cloth mann- 
facturers, Gosport Mille, Oatlane, to convey coal to their mill from the 
Hillhouse railway sidings at 1s. 9d. por ton, the Oorporation to extend 
the line at Outlane, and the firm to lay the line from the extension 
into their premises, and to make the agreement for seven yeare, 
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BUSINESS NOTES. 


TRACTION. 


Dover.—The Oorporation are hastening the preliminary stepe in 
connection with the tramways extensione. 

Bury.—The Bill providing for, inter alia, the extension of the 
tramways has been approved by the Corporation. 

Taunton. —The Corporation have decided to call upon the company 
to repair the track, which is stated to be in a deplorable condition. 

Rhondda.—The Urban District Council have deposited their Bill 
by which they seek, inter alia, an extension of time for the construction 
of tramwaye. 

British Electric Traction Co.—The directors have declared an 
interim on the ordinary shares at the rate of 6 per cent, per annum for 
the half. year to Sept. jo. 

Geneva Tramways Co.—The traffic receipts for the month of 
November amounted to £6,734. 7s., being an increase of £578. 16s. 
over the coresponding period of year. 

Poole. — Ас the meeting of the Oorporation a memorial was presented 
asking for the construction of a line from the oxisting system of the 
· Bournemouth Corporation to Sandbanks and the district. 

SheMield.—The wages of the tramcar conductors, which are slightly 
lower than those paid in other cities of the same size, are to be 
increased. This involves an incressed coat per ann um of £1,306. 10s. 


South Shields.—The Town Oouncil have decided that the work of 
laying the tramlines shall be commenced at the earliest possible date. 
Contracts for carrying out the work are to be advertised. The Council 
have decided to erect а oommodious car-shed. 


New York Underground.— It is reported that, in consequence of 


the success of the new system, application will be made for a charter 
authorising an additional line, so us to provide a link between the east 
and west sides of the city and to complete the circle. 

Salford.— Another lj miles of tramways have been added to the 


Corporation system by the openiag of the route from the junction of 


Leicester-road and Bary Old.road to Heaton Park Station. The track 
S € being laid for a further extension of the route to St. Margaret's 
0 е 


the routes over which they pro to construct lines, and a oon. 
ference with the District Oomm is to be held early in the new 
79 to arrange details previous to the application for sánction to the 
scheme, 


Dunfermitne. —The tramway ped to have completed a survey of 
ttee 


Welingborough.—This and the Raunds Oouncil have received а 
communication from the British Electric Traction Company in regard 
to the company’s revised tramway schemes for the district, and also 
concerning a large lighting project: The matter is under the oon- 
sideration of the councils. | 

Spain,—The Public Works Department has received applications 
for concessions for the following proposed electric tramways : (1) for the 
town of Vigo, D. Alvaro Lopez Mora ; (2) for Madrid, Madrid Electric 
Traction Company; (3) for Madrid, Soc. Colonia Sanatorio de la 
Playa de la Malvarossa ; (4) for Cadiz, D. Ubaldo Fuester Birlayn. 


Dundee.—The financial position for the first half of the current 
year has turned out to be very satisfactory. The estimated expenditure 
for the six months was £15,550, while the actual outlay amounted to 
£120 less. With regard to the revenue, the estimate for the same 
period was £22,083. 10s., and the actual income was £25,165. 4s., or 
51,061. 148, better than was anticipated. 

Southampton, —À motion was extensively discussed at last week's 
meeting of the Oorporation for the appointment of a general manager 
of the tramways. Finally, the following amendment was carried : 
Id having been stated that the Tramways Committee will bring up 
а report as to the appointment of a manager, the consideration of the 
matter be postponed to the next Council meeting.” 

Chesterfield.—On Tuesday Msjor Pringle, on behalf of the Board 
of Trade, inepected the new electric tramway system constructed for 
the Ohesterfield Corporation by the British Insulated and Helsby 
Osbles, Limited, at а cost approaching £60,000. The inspector was 
accompanied by Mr. A. P. Trotter, the electrical adviser to the Board 
of Trade. The inspection was satisfactory, and the cars commenced 
to run on the Brampton line in the afternoon. 

The Paris Metropolitan Railway.—The Eighth Oorrectional 

Tribunal has delivered judgment in the case of the disaster which 
ocourred at the Couronnes Station of the Paris Metropolitan Railway 
in August, 1903. The guard of the train and the stationmaster were 
each sentenced to a month's imprisonment under the First Offenders 
Act, with 2,000fr. damages, while the motorman was ordered to pay a 
fine of 5,000fr., and another guard one of 2,000fr. The railway company 
is declared to be liable with regard to the claims arising out of the 
case, 
Hindley.—The Council have confirmed a resolution that the Council 
grant a lease of the Market-street and Wigan-roai length of tramways 
to the South Lancashire Tramways DOR PAY on the terms contained 
in the sgreement scheduled to the South Lancashire Tramways Aot, 
1903, permission to be ted to the South Lancashire Tramway 
Company to sub-lease the Wigan-rvad length to the b. ga Oorporation 
on such terms as the Hindley Council approve of, and subject to all 
stetutory aud other obligations and agreements existing between the 
Hindley Urban District Oouncil and the South Lancashire Tramways 
Oompeny. 

North London Eleotric Tramways.—Sir Colin Monorieff sat in 
the Westminster Guildhall as arbitrator for the purpose of determining 
а claim brought by the Hornsey Borough Council against the Middlesex 
Gounty Council for the recovery of а sum of £2,000, It was stated 


Tynemouth Oouncil recommending 


26-ton crane, 


that in connection with the construction of the electric tramways in 
North London the Oounty Council required the Borough Oouncil to 
carry out certain alterations to a number of manholes to sewers. 


lan proposed by the Oounty Council was regarded by the Borough 
cil as а dangerous one, both to the sewermen and the traffic 


generally, and accordingly the Borough Council carried out the work 


teelf, and now sought repayment of the cost from the Oouncil, After 


hearing expert evidence the arbitrator reserved his award. 


North-Eastern Railway.—A report was brought up before the 
at strong representations should 
be made to Sir George Gibb and each director of the North-Eastern 
Railway Company as to the state of things at present existing on the 
electric system being a source of great danger vo the travelling public ; 
that the carriage accommodation was totally inadequate to the needs 


of the district; and that the withdrawal of the first-class carriages on 


stopping trains was causing great inconvenience and annoyance to 
manufacturers and residents of the borough, who had for many years 
travelled first-class, and that, if steps were not taken to remedy these 
matters, the Council would be compelled to appeal to the Railway 
Commissioners and the Board of Trade. The report was adopted and 
a deputation appointed. 


Glasgow.—The Parliamentary Bills Committee of the District 
Committee of Upper Renfrewshire have been considering the orders of 
the Glasgow Oorporation and the Paisley District Tramway Company 
to make extensions of their tramway systems in the district. The 
Glasgow Oorporation propose to lay a line from Thornliebank to Barr- 
head, a distance of three miles, while the latter authority seeks power 
to lay lines from Glenfield-road, Paisley, to Barrhead, a distance of 
two miles, and from the boundary of the burgh of Johnstone to 
Kilbarshan, a distance of one mile. Provision 1s made for the lines 
being single, with places. The Parliamentary Bills Committee 
have decided to insist that the lines be double throughout, and they 
also recommend the District Committee to oppose the orders, so that 
opportunity may be given for discussing the objections. 


Brighton.—The Oorporation have adopted the minutes of the 
Tramways Committee, which read as follows: ‘А letter was read 
from the clerk to the Steyning (East) Rural Oouncil with reference*to 
the setting back of the footpath in a portion of Dyke-road, stating 
that his Oouncil would agree to specified terms. One of these stipula- 
tions was to the eff-ct that the Corporation were not to be called on 
to carry out the work for two years. These terms were approved. 
The tramways manager was authorised in future to take off апу cars 
that he considered were unneceessry, but requested to report at the 
following ше of the committee as to апу cars that һе may have 
80 taken off. The committee further recommended that the service 
on the North-road route be altered from an eight minutes’ service to 
rav minutes' service, and that the matter be considered in & month's 

e. ” 

Rushden.—At the meeting of the Oouncil it was reported thet а 
communication had been received from the British Electric Traction 
Company stating that they were applying for parliamentary powers to 
extend the tramways to Stanwick and Raunds, but to give up the line 
to Irthlingborough, and part of the prejected line in Rushden. They 
were also applying for power to supply electricity in bulk, and were 
working in conjunction with the Northants Electric Supply Company. 
They asked the Council to support their scheme. Several members 
were of opinion that they should oppose the tramway company’s 
scheme for supplying electricity unless they carried out the whole of 
the scheme previously approved of by the Council. Mr. Ballard said 
that if either party got a provisional order, it would put tbe Council 
out of court as an authority. Ultimately it was decided that the com. 
pany’s scheme in its present form should be opposed, but that if the 
whole scheme was carried ont the Council might be disposed to 
favourably oonsider the question of electric supply. 


Waleall.—The following particulars refer to the working of the 
tramways during the past two months: Four weeks ending Oct. 27, 
1904 —number of passengers, 541,180 ; receipts, £1,892. 14e. ; car 
miles run, 46,650 ; en per car mile run, 978. Five weeks 
ending Dec. 3, 1904—number of passengers, 400,754; receipts, 
£2,216, 4s. 6d. ; саг miles run, 57,558; receipts per car mile run, 
9°23d. Wages paid (including repair of permanent way)—for four 
weeks ending Oct. 27, 1904, £629. 1s. 114. ; for five weeks ending 
Dec. 1, 1904, £771. 138. 7d. The committee have approved the 
ok ag contained in the manager’s report for effecting a saving of 

ileage in the running of the early morning cars on the Bloxwich, 
Pleck, and Birmingham-road routes. The Board of Trade have been 
asked to renew for an indofinite period their order sanctioning the use 
of electrical power on the lines from the South Staffordshire 
Tramways Company, which order expires on Feb. 9, 1905. Mr. A. P. 
Trotter, electrical adviser to the Board of Trade, has inspected the 
overhesd equipment. 


Belfast.— We have already noted the contract awarded to Messrs. 
J. G. White and Oo. This is divided into five sections, and supplies 
some interesting particulars as to the form of construction. Seetion 1— 
permanent way: 284 miles double track, two miles single track, and 
six miles of double track, repairing and ойо Ошу the rails аге 
British standard Noe. 4 and 40; the concrete is 7in. thick; the 
special work amounts to £25,000; the paving is granite setts, 

ection 2—37 miles overhead construction, mostly span wire ; the 

trolley wire is 4/0 8.W.G. Section 3—cables, comprising feeders, 
telephone and test cables for the above; the cables to be laid on the 
solid system in earthenware troughs, filled in with bitumen; the 
dielectric is vulcanised bitumen. Section 4—ocomprises engines, 
dynamos, switchboard. three-phase en) Liga ete.; there are 
three steam dynamos, direct-current, of 1,000 kw. each, at 180 revolu- 
tions per minute; there are two 260-kw. three-phase e 
rators, two 125-kw. three-phase motor-generators ; there is & 
§—hoiler- house, conteining superbeaters 
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mechanical stokers, condensers, coal and ash conveying plant, aud the 
usual piping ; there are four boilers, working at a pressure of 170lb. 


Watford.—At the meeting of the Urban District Oouncil the 
following recommendations were submitted in regard to the route of 
the suggested tramways : (1) from the termination of the Bushey light 
railway opposite Hayden - road to the janction of St. Albans-road with 
the High-street ; (2) from the High-street, running down Queen-street 
and terminating at St. Albans-road ; (3) from the High-street at its 
junction with Market.street, running along Market-street to Cassio. 
road, turning up Cassio-road in а north-westerly direction to Whippen- 
dell-road, and terminating at the junction of the new Whippendell. 
road extension with Rickmansworth main road ; (4) from High-street 
at its junction with St. Albans-road, running the whole leng h of St. 
Albans. road within the urban district, and terminating at the boundary 
of Bushey Mill-lane. The committee also recommended that certain 
street widenings should be carried out, and that the tramway be paved 
with jarrah wood block paving throughout the entire route. After 
some discussion the report was adopted, with the following variations: 
tha? the portion of the proposed tramway from the junction of Market- 
place with Market-atreet to the junction of St Albans-road with Langley- 
road be omitted or deferred ; that if this section was subsequently 
carried out specified street widenings should be effected ; aud that the 
газ should be laid in the most approved method іп order to secure 

ence, 

Greenock.—The following minute from the Electricity Committee 
was passed at the meeting of the Corporation: The sub-committee 
on tramways reported that they had met on Oct. 14 and had con- 
sidered a farther letter from the tramway company, in which the 
company stated that, while they were prepared to increase their 
guaranteed annual consumption, they were not prepared to admit that 
there was any provision in the lease for such increase being paid for at the 
maximum rate of 14d. per unit. The company further expressed the 
desire to meet the engineer in order to discuss the matter with a view 
to arriving at a settlement. It was agreed to authorise the engi- 
neer to meet the directors of the company for this purpose, and 
report to a fature meeting. The engineer now stated that, as 
authorised, he had met the directors of the company in London and 
discussed the question of maximum demand in connection with the 
supply of energy to the tramways, As a result of the negotiations, 
the company, while not admitting they were liable to pay at an increased 
rate for the additional guaranteed consumption, were prepsred to 
temporarily increase their guarantee from 500.000 to 600,000 units per 
annum, and to pay for the additional 100,0CO at 144. per unit, this 
arrangement to take effect as from Aug. 1 last, and to remain in force 
until the next term for the revision of rates. The company have сор. 
firmed this offer, 


London County Counoil.—The agenda for Tuesday's meeting of 
the Council contained an adjourned report of the Finance Committee 
with reference to capital votes of £21,500, £104,000, £154 000 
£26,100, and £14 400 for street improvements in connection with 
tramways. The report of Mr. J. Allen Baker, chairman of the 
Highways Committee, upon the New York Rapid Transit Subway is 
to printed. The Highways Committee ask that expenditure on 
capital account not exoeeding £3,250 be sanctioned in connection with 
the construction of a temporary end screen for the first portion of the 
Greenwich generating station. The committee also recommend that 
advertisements be allowed on the top facia panele, in addition to the 
ordinary spaces, on the top covered cars. ey also recommend that 
technical assistants employed temporarily in the tramways department 
be paid at rates not exceeding £5 a week. The committee further 
recommend that plans be prepared for the line between the Archway 
Tavern and the county boundary at Highgate Archway on the over- 
head principle, so that they may be submitted for the approval 
of the Board of Trade without delay. Pending the reconstruction 
of the Oouncil’s northern system this line will probably be 
worked by tbe Middlesex County Oouncil in connection with 
their system of light railways. The receipts from April 1 to the 
10th inst totalled £464,619,: against £363,732 last year. The 
Chairman of the Highways Committee stated that the commitice 
were now endeavouring to get the Commissioner of Police to approve 
a lower built car with a covered top, so that they could be used on the 
Tooting lines. Mr. John Burns, M.P., asked the chairman if the 
committee would consider the question of proposing to the railway 
companies the reconstruction of the Olapham and Tooting railway: 
bridges, so that the cars could pass underneath, the Council and the 
companies bearing the cost between them. The Chairman said the 
question was one which the Highways Committee would be glad to 
consider. The petition presented to the City Corporation by Alderman 
Sir John Bell against tramways along the Embankment was referred 
to committee. A resolution was read from the precinct of St. Ann, 
Blackfriars, approving of the proposal of the County Council provided 
that the suggestion for widening the north-western corner of Blackfriars 
Bridge was carried out. This communication was also referred to the 
Streets Committee. Mr. Fortescue's motion, of which we have already 
given particulare, was adopted after considerable discussion. Finally, 
the Streets Committee presented а report on а conference which had 
taken P enin between its members and the representatives of the High- 
ways Oommittee of the County Council, It was stated that the con- 
sideration of the matter had been adjourned until the first meeting in 
the New Year in the hope that by that time the report of the Royal 
Oommission on London Traffic would be in the hands of the Oor- 
poration. | 


The Metropolitan Railway.—Heads of an agreement have been 
arranged between this company and the Great Central Company, and 
will be scheduled to their joint Bill for next session. The following 
are the chief features: The Metropolitan Company to grant а lease for 
999 years of the line from Canfield-place to Harrow South Junction at 
an annual rental of £22,000. The Metropolitan Company to have 
running powers between Harrow South Junction and a junction to be 


protided by the Great Central Company at a point north of the Great 
Central Company's proposed new janction with their Northolt line for 
passenger goods and mineral trains at mileage rates with an allowance 
of 334 per cent. for running expenses, with the usual facilities for 
демі р with empty stock. The present station at Willesden Green to 
be enlarged at joint expense of the two companies, and exchange 
platforms constructed. he Great Ceatral Company not to convey , 
traffic Jocally to or from any point between Marylebone and Harrow 
South Junction. The Metropolitan Company to have a thiough crossing 
at Wembley. Park, providing for access to their yard and property 
on the south-west side of the line as at present. The Metro- 
politan Company to lease their railway from Harrow South 
Janction to Verney Junction with the Chesham branch, includ- 
ing stations, works, sidings, wharves, spproaches, lands, and con- 
veniences, except properties to which the Surplus Lands-Committee 
have a beneficial interest, to a Metropolitan and Great Oentral Joint 
Committee for 999 years at a yearly rental of £44,000, and the Joint 
Committee shall assume the interest and obligations of the Metro- 
politan in respect of the Brill Tramway; but if and when the same 
shall become vested in the two companies that portion of it lying to 
the west of the Princes Risborough and Grendon Underwood line of. 
the Great Central Company shall, if the Great Oentral so request, be 
transferred to such parties as they may indicate at a price fairly pro- 
portionate to the cost of the whole. The Great Central Company to 
put upon the joint line a minimum amount of through traffic of 
245.500 a year gross. Any deficiency during the first two years in 
any one of such years to be made up in the next following year. 
The joint lines to be managed by the Metropolitan Company's officers 
for the first five years under the direction of the Joint Committee, 
aud subsequently in periods of five years alternately by each company 
unless otherwise agreed. Each company to be allowed 33} per cent. 
of the mileage receipts in their own trains for running expenses. 
Accounts to be made up half-yearly—June and December. Any 
deficiency arising on the working of the joint lines to be borne in equal 
proportion by the two companies, and any profit up to and includi Ё 
£5,500 per annum to be reseived by the Metropolitan Company, ап 
the balance of profit thereafter to be divided equally between the two 
companies. If іп avy year the Metropolitan Company's mileage pro- 
portion of receipts between Baker-street and Harrow South Janction 
accruing from pæssenger train traffic to and from Baker- street and the 
stations on the Laner Circle Railway, with the joint-line stations north. 
of and inclusive of Harrow, fall below the ascertained receipts for the 
year 1904 (after allowing for any reduction of rates and fares, if the 
future receipts are thereby reduced below the 1904 figures), by reason 
of the diversion of any of such traffic to or from Marylebone, the 
Great Oentral Company to pay the Metropolitan Oompany 663 per 
cent. of the mileage proportion accruing to the railway between 
Marylebone and Harrow South Junction in respect of such diverted 
trafic up to the amount of such ascertained receipts, When the 
traffic referred to in the last parsgraph exceeds the 1904 figures, the 
balance, after deducting running expenses at 554 per cent. to each 
company, to be divided half-yearly for the first five years in the pro- 
portion three-fifths to Metropolitan and two-fifths to Great Central, 
and thereafter in equal proportions. The fares and rates from 
Marylebone to Harrow and stations north thereof on the joint line 
not to be less than those charged from Baker-street (Metropolitan). 
The out-of-pocket cost of the Metropolitan Company in connection . 
with the arbitration proceedings to be paid by the Great Central 
Company. This agreement to come into operation upon the opening 
of the Great Oentral and Great Western joint lines for passenger traffic 
through (via Northolt) to Marylebone. . 


LIGHTING AND GENERAL. 


Maidstone —The Electricity and Light Railways Committee have 
re-elected Oouncillor Vaughan chairman. 

Ormskirk.—The Guardians have decided that a loan of £4,000 
be obtained for the electric light installation. 

„Engineering Diary."—We refer to a notice relating to free copies 
of this periodical appearing in another column. : 

Ecoles.—On Sundsy the orgen at the parish church was driven for 
the first time by electricity supplied from the Council's cables. 

Dorking.— The last report of the Finance Committee shows that o 
the £20,000 borrowed for the electric lighting undertaking, £19,705 
has already been expended. \ 

Kleotricity Exhibition. —Particulars of the electrical exhibition to 
be held at the Queen’s-road Baths, Bayswater, from March 27 to 
April 8, 1905, appear in another column. | 

Oldham. — An enquiry was held on Wednesday into an application 
of the Town Council for sanction to borrow £48,114 required for the 
electricity undertaking. Attention being called to an item of £565,: 
the cost of photographs, souvenirs, ete., the enquiry was adjourned 
indefinitely in order that details might be obtained. 

Edmonton.—The District Council met specially for the third time 
on Friday last to consider the offers of the North Metropolitan Electric 
Power Supply Company, Foote and Milne, Limited, National Electric 
Construction Oompany, and the Electrical Engineering Company. A 
motion was before the Oouncil when it adjourned on the last occasion 
that the offer of the North Metropolitan Company should be accepted, 
to which an amendment had been proposed that the Oouncil should 
themselves take steps to supply the compulsory area. After farther 
discussion the amendment was defeated. A further amendment was 
then proposed that the Council should agree to lease ita powers to the 
North Metropolitan Company, subject to terms to be agreed upon b 
the Council. It was stated that the company had previously off. 
better terms than it now proposed, and it was with the object of 
getting a more favourable offer that the amendment was moved. Thig 
amendment was then adopted, - 2 | 
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Grimsby.—Sanction has been received to borrow £5,000 for the 
extension of mains and the purchase of meters in connection with the 
. electricity works for the next 12 months. 

Newmarket.— The question of farther alterations in the Grainger 
market will come early in January before a special meeting, which will 
also consider the introduction of electric or other lighting. 

Lutom.— The financial position of the town’s electricity undertaking 
was discussed at the last meeting of the Town Oouncil. A resolution 
to establish a depreciation fand was, after discussion, defeated. 

Woolwich.—The Borough Council have resolved to apply to the 
London County Council for permission to borrow two sums of £7,500 
-m for the extension of electricity mains to Eltham and Bhooter's 

Penny-in-the-Slot Meters.—Penny-in-the-slot meters for electric 
light have been distributed by the Birkenhead Corporation Electricity 
Oommittee, and about 25 houses and small shops have them now in 
active working. 

Leeds Hospitals.—The Oorporation Hospitals’ Oommittee have 
decided to accept the tender of the Magaeta Oompany, of Winchester 
House, London, for the supply of their electric time system to the 
Seacroft Hospital. 

Port Glasgow.—The Town Council are considering a scheme and 
report by Messrs, D. and A. Home Morton, consulting engineers, 
Glasgow, for the electric lighting of the burgh, in copjanction with the 
destructor plant already installed. 

Rushden.—The Urban District Council are considering a com- 
munication from Messrs. Leadbitter and Harvey, of Newcastle-on- 

. Tyne, to an application by Mr. Harvey, of Richmond, for consent to 
в provisional order for the supply of electricity in Rushden, Higham, 
and Irthlingborough. 

London County Council —On Tuesday it was agreed to lend the 
St. Pancras Borough Council £7,515 for electric light installation. 
The Oouncil have decided to allow the Woolwich Borough Council 
eight years for the repayment of their £1,000 loan for wiring con- 
sumers’ premises for electric lighting. 

Carmarthen.— Under the joint Bill of the South Wales Electrical 
Power Distribution Company and the Oarmarthenshire Electric Power 
Oompeny, power is sought to transfer and vest in the South Wales 
Electrical Power Distribution Oompany the undertaking of the 
Oarmarthenshire Electric Power Company, and for other purposes. 


Hipperholme,— The Rural District Council have sealed the 
memorial for an electric lighting provisional order, and have decided 
that in case the Board of Trade gave leave to restrict the compulsory 

“area to a smaller district than that originally advertised, the seal of 
the Counzil be affixed to a memorial for similar powers in such 
restricted area. 

St. Albans.—The Rural District Council have consented to the appli- 
cation of the St. Albans and District Electric Supply Company for an 
electric lighting provisional order in respect to the rural district of St. 
Albans. It appears that the city authorities have granted the company 
powers, but they cannot get a site within the city; consequently, 
must go outside, 

Southern Indian Railway.—During the past year, says Indian 
Engineering, the station buildings and yards at Тарјоге and Trichi- 
nopoly Stauons on the South Indian Railway, as wel! as the general 
offices at Trichinopoly Junction, have been provided with electric 
lights, and the public rooms at both stations, as well ae the rooms of 
the officers in the general offices, have been provided with electric fans 
in lieu of punkahs. 

Watford. —The number of electric light consumers oonnected to date 
is 570. The Windsor-road sub-station has now been put into service. 
The building of the Market-street and Wiggenhall-road eub-stations has 
been completed. A new type of arc lamp is being fixed to the three 
columns in the Market-place and at the publio library at an estimated 
cost of £25. "The engineer in his last report stated that since the firat 
arc lamp had been erected at Messrs, Ward, Jones, and Co., eight 
weeks ago, 11 other arc lamps had been fixed in the town. 


London Gazette.—A receiving order has been made out on 
oreditors' petition in the estate of Edward Sumner, electrica! engineer, 
140, Dale-street, Liverpool. Frederick Seymour Salaman, 1, Oxford. 
court, Cannon-.street, E. O., has been appointed trustee in the estate of 
William Henry Lloyd Watson and George Huntingdon, electricians, 
83, Battersea-rise, London. Henry Edward Abbott, 5, Fenwick- 
street, Liverpool, has been released as liquidator in the estate of the 
Electrical Regulating and Lighting Syndicate, Limited, Liverpool. 

Ebbw Vale.—At the Council meeting on Tuesday, the draft agree- 
ment was submitted between the Council and the Ebbw Vale Oom- 
pany with reference to a supply of electricity for lighting purposes, 
which had been approved by Mr. Wilson, electrical engineer to the 
Council. The various clauses were approved, with the exception of 
one providing that the delivery of energy should be given at one spot 
instead of three, as desired. It was decided to negotiate for the 
amendment of the agreement to the effect that delivery be arranged 
for at three centres. 

Montrose.—The directors of the North of Scotland Electric Light 
and Power Company, Limited, last week threw their works open for 
inspection. The following few figures are available, showing the pro- 
е made by the undertaking: July, 1901, supply commenced ; 

mber, 1901, 2,000 equivalent 8.0. p. lamps connected; December, 
1902, 6,482 equivalent 8-c.p. lamps connected; December, 1903, 
11,670 equivalent 8-c.p. lamps connected; Nov. 30, 1904, 14,880 
equivalent 8.с.р. lamps connected. These figures include motors to 
the extent of over 150 h.p. 

Gravesend.—Oouncillor Enfield has been appointed chairman of 
the Electric Committee for the ensuing year. Mains are to be laid at 
а cost of £165 to supply Messrs. Russell's Brewery, Limited, with 


current to work oertain fans they propose installing. The electrical 
engineer, in a recent report, states that in a local case in which a 
nuisance was alleged to exist by reason of noise from machinery, it 
had been satisfactorily established that as far as the electric motors 
were concerned there was no cause for complaint, such motore being 
entirely free from both noise and vibration. | 

Bexhill. —The electrical engineer has been authorised to arrange an 
electrical exhibition in the borough, and a sub-committee, consisting 
of the chairman, Alderman Youog, and Counciliora Longman and 
Paton, formed to superviee and report upon the necessary arrange- 
ments. The committce’s last report scatei that they had received 
four applications for the supply of electricity since the previous meet- 
ing, representing a total ot 124 8-c.p. lampe. The total number of 
lamps connected to Dec. 12 was stated to be 23 572, and the total 
number of consumers conneoted to the same date 476. 


Battersea.— At the last meeting of the Borough Council, the Light- 
ing Oommittee stated that the electrical engineer had reported that 
the model prepayment electricity meter submitted by the British 
Thomson-Houston Company, Limited, as per their offer reported to 
the Oouncil in October, had been thorouguly tested, and had proved 
to be satisfactory. Arrangements were consequently beirg made for 
the whole of the meters on the Latchmere Estate to be replaced with 
meters as per model meter, and for the supply of the necessary meters 
required both for the town hall aod Latchmere estates. 


Electrical Testing. —The Westminster Electrical Testing Laboratory 
are now, we are informed, carrying out в complete series of tests on 
12 of the principal makes of iapandescent lamps. The lamps have 
been purchased in the open market, and they are being run for 800 
hours, and are being tested for caudle-power and current consumption 
at start, and after 100, 200, 400, 600, and 800 hours’ running. All 
lam pe are being run together on the same circuit, and are being tested 
against the same standards. The test, therefore, will be perfectly fair. 
The results of the measurements obtained will be fally tabulated and 
averages will be worked out. 

Aberdeen Telephones.—At the last joint meeting of the Finance 
and Streets and Roads Committees of the Town Council the terms of 
the draft sgreement with the National Telephone Company were con- 
sidered. It deals with the improvement of the telephone service in 
the city, psrt of the scheme being the laying of underground wires. 
The meeting, after a long discussion, agreed to practically accept terms 
similar to those contained in the agreement between the Edinburgh 
Corporation and the National Telephone Company. The National 
Telephone Compsny, it is reported, are prepared to spend £50,000 . 
upon improving the service in the city. 

Walsall.— Mr. Alderman William Brownhill has been appointed 
chairman and Mr. Alderman Noske vice-chairman of the Electricity 
Committee for the ensuing year. The total number of consumers 
supplied on Nov. 30 last was 580. During the past month the total 
units generated at the station was 156,417. The total output from the 
main generators was 151,417 unite. The total units from tke trans- 
formers was 119,472 (estimated). The total units registered on the 
meters was 111,405. The machinery was run for 684 hours. The 
wages paid amounted £133. The question of extending the electric 
mains in Lysways-street and Mellish-road is under consideration. 


Bermondsey.—The terms of the agreement proposed to be entered 
into between the Oouncil and the Surrey Commercial Dock Company 
for the supply of electric power and lighting have been settled by the 
Council as follows: for power, 2d. per unit up to 10,000 units, 14d. per 
unit for each unit in excess of 10,000 up to 20,000, 14d. per unit for 
each unit in excess of 20,000 up to 50,000, and beyond 50,000 a charge 
of 14d. per unit be effected ; that for lighting, 34d. per unit be charged 
up to 30, 000 units, any excess to be charged ac 2d. per unit. There 
is to be a condition that a minimum of 30,000 units be used for both 
power and lighting, and that the agreement be made for not less than 
three years. 

Hampstead.—At the last meeting of the Borough Oouncil the 
General Parposes Committee reported that they had had before them 
a letter, dated Dec. 1, from the Electric Power Development Company, 
Limited, of Oonnaught-mansions, Victoria-street, enclosing a notice- 
inserted in the London Gazette of their intention to apply to Parliament 
during the ensuing session for power to supply electric energy in bulk 
in the London district ; and they recommended that the application 
of the Electric Power Development Company, Limited, and any other 
applications of a like nature by other bodies or persons, be referred to 
this committee, with power to consult with the Lighting Committee 
and with other local authorities interested ; and that they be autho- 
rised to take such steps as may be necessary to oppose the Bill or Bills 
before Parliament. The report was adopted. 

Willesden.— In bis report for the year ended March 31, 1904, the 
engineer and surveyor, Mr. O. Olaude Robson, M. I. O. E., says: An 
important alteration in the publio lighting of the district has been 
effected since my last report, by the installation of electric light and 
the substitution of 140 electric arc lamps for the gas lampe in some of 
the principal thoroughfares. A number of the arc lamps are kept 
burning until midnight ; two 32-c.p. incandescent lights on brackets 
being used on others for the remainder of the night. The cost for 
each of these lights is £25. 10s. and £19 per annum respectively. 
Six incandescent electric lights in Willesden-lane and Salusbury-road 
are also fixed by the electricity department for experimental purposes. 
The removal of gas lamp columns, as mainly necessitated by the fixing 
of electric light standards, has involved an outlay of £130, 14s. 8d., 
representing the shifting of 289 lamps. А large number of these have 
been removed to store, and will be utilised where new lamps are 
required. The contracts for the erection of the main electricity works 
in Taylors-lane, and the sub-station in Salusbury-road, have been 
finally settled, the ultimate oost of each of these works having been as 
follows—viz. : Main generating station, Taylors - lane—buildin 
£25,869, 15a, 8d. ; entrance gates and walls to Selwyn-avenue, 
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9s. Id.; sidings, £1,634. 6s. 6d.; coal bunkers, £313. 58. 7d. ; 
cooling tanks, £846, 2s. 8d. ; erection of machinery, £167. 14s. 8d. ; 
lighting, 2551, 16s. ; telephones, £24. 6s. 6d. ; various items certified 
by electrical engineer, £246. Os. 4d. ; sundries, £22’. 78. 6d. ; chimney 
shaft, main station, £6,614. 16s. 11d. —total, 255 768. 18s. 4d. Sub- 
station, Salusbury-road—building, £10,452. 14s. 2d. ; lighting, £286. 
5s. Ad.; telephones, £19, 19s. 8d. ; tiling, £96. 4s. 10d ; festak, 
£40. I8s. 6d. ; entrance gates, 274. 8s. 6d. ; sprinkler fire-extingvish- 
ing apparatus, £129. Os. 8d. ; various items certified by electrical 
engineer, £28. 18s. 3d.; sundries, £377. 2s. 5d.—total, £11,508. 
19s. 4d. Total of both stations, £45,274. 10e. 8d. This shows a 
saving of £6.830 upon my estimate for these works as submitted in 
September, 1901. A reduction of £1,523 has also been made upon the 
tenders received, which amounted to £46,597. The main station in 
Taylors-lane was sold to the North ен Electric Power Supply 
Company by agreement with the Oouncil, the sub-station and oe 
only in Salusbury- road now being retained by the Council." 


Kensington. — The Council have consented to applications of the 
кешш ор and Knightsbridge Electric Lighting Oompany, Limited, to 
erect a Bastian mercury vapour lamp in Kensington Oourt. The company 
will fix the lamp, and provide a meter at their own cost for the purpose 
of measuring the current taken, and they undertake to charge the 
Council for the lighting at the present rate paid for gas and renewals. 
A proposal of the Gaslight and Ooke Oompany to substitute high- 
рез incandescent gas lighting for the present electric aro lamps in 
ensington High.etreet and Kensington-road has been declined as far 
as that road is concerned, The Council have been in communication 
with the Postmaster-General, calling his attention to the objection 
entertained by the Council to the laying of underground telegraphio 
lines across streets, and have received a reply pointing out that it is no 
rt of hie policy to connect single houses on one side of the street by 
aying underground lines from the main cables on the other side of the 
street, and that whilst in a few isolated cases it has been found to be 
more convenient and economical to tap the cables in the middle of a 
street rather than at one end ef it, it does not necessarily follow that 
the number of crossings аге increaaed thereby, as the crossing in the 
middle of the street may obviate the necessity for a crossing at the 
end ; the Postmaster-General, therefore, asks that the Oouncil will now 
grant consent to crossings in Argyll-road and Sydney-place (applica- 
tions 400 and 401) which have previously been refused. The com- 
mittee in their last report report recommend that the Postmaster- 
General be informed that this Oouncil adhere to the view they have 
already expressed, that the crossing of streets by underground tele- 
grap c lines should be obviated as far as дүн by the laying of 
such lines along the sides of the streets, and that they cannot see their 
way to grant the two applications referred to. Applications received 
from the Post Office for permission to lay pipes for telephone wires, eto., 
in accordance with plans submitted, in Ladbroke-grove, Oornwall- 
gardens, Hanover-terrace, and Kensington-square have been agreed to, 
as well as а notice from the Brompton and Kensington Electricity Supply 
Oompany relative to a proposed extension of their mains, eto., in 
Oathcart-road. The Kensington and Knightsbridge Electric Lighting 
Company have also obtained permission to establish a re station 
in the town hall building, and to fix the necessary apparatus therein. 


27100. Improvements in and relating to electric motor 
apparatus. Mavor and Coulson, Limited, and Henry 
Alexanuer Mavor, 46, Lincoln’s-inn-fields, London. 

Dec. 18. 

27114. Improvements in and relating to operating goar for 
moving the points on electric and other tramways. 
Alfred Charles Virgin, 24, Kingsley-road, Cotham, Bristol. 
(Complete specification. ) 

27115. Improvements in reverse current circuit breakers and 
indicators for alternating currents. Leonard Andrews, 
38, Deansgate, Manchester. 

27135, Improvements in hangers or ears for overhead electric 
trolley wires. Henry Heap, James Bailey, Thomas 
Brierley, Robert Billington, Abraham Richardeon, James 
Haydock, and Thomas Smith Jones, 6, Bank- street, 
Manchester. 

27168. An improvement in the method of automatically 
regulating the voltage in electric light and powor 
circuits with varying loads. Мах James Eccles Tilney, 
8, Astwood-road, South Kensington, London. 

27185, Improvements relating to electric conductors. 
Frederick Wilhelm Sorg, 7, Southampton - buildings, 
Chancery-lane, London. (Uomplete specification.) 

$7199, Improved method of aooelerating the excitation of 
electrical machines, Siemens Bros. and Oo., Limited, 
Birkbeck Bank-chambers, Southampton-buildings, uus 
lane, London. (Siemens Schuckertwerke G. m. b " 
Germany.) (Complete specification.) 

$7201. Improvements in connection with electrostatic watt- . 
meters and watt-hour meters, Ernest Wilson, 322, 
High Holborn, London. 


27209. An improved system of electrical distribution for 
railways and method of operating same. Josef 
Henrik Hallberg, 18, Buckingham-street, Strand, London. 
(Complete apeoificstion.) 

87211. Improvements in protection of electric distribution 

‚ Тһе British Thomson Houston Company, 
Limited, 83, Oannon-street, London. (The General Electric 
Company, United States.) 

Dec. 14. 

27217. Improvements in and relating to telegraphic trans- 
mitters and recoivers. Joseph Esser, 51, Hohenzollern- 
ring, Oologae, Germany. (Date applied for under Patents 
Act, 1901, May 2, 1904, being date of application in 
Germany.) (Oomplete specification.) 

97246. Improvements in electrical measuring instruments. 
Siemens Bros, and Oo., Limited, and Ernest Akehurst 
Holmes, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Oomplete specification.) 

97260, Improvements in apparatus for electrode deposition. 
Alfred Jerome Betteridge, 77, Culmore-row, Birmingham. 

27285. Improvements in emergency brakes. The British 
Thomson - Houston Oompany, Limited, 85, Саппоп- 
street, London. (The General Electric Oompany, United 
States.) 

27286. Improvements in emergeney valves for fluid pressure 
systems. The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

27287. Improvements in brakes for hoists and the like. The 
British Thomson-Houston Oompany, Limited, 85, Oannon- 
street, London. (The General Electric Company, United 
States. ) : 

27207, Improvements in and relating to means for lighting 

and extinguishing gas lamps by electricity. Giorgio 

Giorgi, 4, South-street, Finsbury, London.  (Oomplete 

specification. ) 

DEC. 15. 


$7910. Improvements oonneoted with electric glow lamps. 
Charles Edmund Abell, 11, Burlington-chambers, New- 
street, Birmingham. 

$7917. Improved means of reflection in connection with 

. @lectrico and оог lights. Thomas David Jackson, 6, 
Finkle-street, Stockton-on-Tees. 

27848. Improvements in electrical switches. George Eason, 
52, = Victoria-street, London. (Complete specifica- 
tion. 

27359, Improvements in electric controlling apparatus. Otis 
Elevator Company, Limited, 55, Ohancery-lane, London. 
(Otis Elevator Company, United States.) 

27399. Improvements in electricity meters. William Hamilton 
and Ferranti Limited, 18, Southampton-buildings, Chancery- 
lane, London, 

97400. Improvements in systems of electrico motor control. 
The British Thomson-Houston Oompany, Limited, 83, 
Oannon-street, London. (The General Electric Company. 
United States. ) 

27401. Improvements in electric motor centrol systems. The 
British Thomson-Houston Uompany, Limited, 85, Uannon- 
street, London. (The General Electric Oompany, United 
States.) 

27402. Improvements in maximum-deniand eleotric indicators. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, The General Electric Company, 
United States.) 
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Окс. 12, 

27013. An electric automatic stopping device applicable to 
knitting and ether textile fabric machines. Isaac 
Hardy Parsons and Henry Randall Waddington, 2, Laurel- 
road, Leicester. 

27028. Improvements in fiexible continuous covering for 
pioughway of electric conduit system and apparatus 
on ears for manipulating the said covering. Thomas 
Thornton Dewhirst and Benjamin Biggs, 189, High.street, 
Lewisham, London. 

27033. Improvements in electromagnetic releasing mechanism 
for electric switches and cut-outs. Oharles Mark 
Dorman, Reginal Arthur Smith, and Herbert George Baggs, 
Ordeal Electrical Works, Salford. 

27060. Improvements in controlling devices for electric 
motors Burnett Ооп Kenyon, 18, Southampton- 
buildings, Ohancery-lane, London. 

27082. Improvements in or connected with electrical counting 
apparatus, more especially applicable for use in 
connection with ships’ logs. Dolland and Oo. and 
Tyson Orawford, Birkbeck Bank-chambers, Southampton- 
buildings, Ohancery-lane, London. 

27083, Improvements in the oontrel ef electric motors and in 
apparatus therefor. The British Thomson-Houston 
Oompany, Limited, 83, Oannon-street, London. (The 
General Electric Company, United States.) 

27084, Improvements in controlling mechanisms for self- 
propelled vehicles, The British Thomson-Houston Com- 

any, Limited, 83, Oannon-street, London, (The General 
Eiestrio Company, United States.) 

27095. Improvements in electric telephony. Charles Adams 
Randall, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

$7090. An improvement in electrical signalling apparatus 
particularly applicable to fire-alarms.  Oharles Denton 
Abel, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Siemens und Halske Act,-Ges., 
Germany.) (Complete specification.) 
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applied for under International Oonvention, Sept. 16, — — 1 рег 0000, Tre tl—B„ „== - 991 
90 Мы = Deb. „e %% % %% % „ „ „ „„ „ ев тт 7 100 ame 101 
: Urban дес o Bu pni» Co., „Ordinary, 8-30 „ 8 =| 15/16-5 1/16 
19841. Bearings for motors, dynamos, and other machines, a б per cent. ulative Preference; 5 50,001-80,000 4 = 1145 15 1/16 
Haynes. estminster, озосоосовооов оо «9 as со as ехо ep 
eee t. Qum, ; 110,101. 261. m «о E = — 
19422. Regulating mechanism for aro lamps. Haddan. рон Ре, e ч uu 
(Allgemeine Beleuchtungs und Heizindustrie Act, Ges.) Electric Tramways.— 
Anglo Argentine, 5 рег cent. Cum. Pref., 1-260,007 .. ... 3 = 5 дз 9/16 
Гнын cR usus cad с Hh 
COMPANIES' STOCK AND SHARE LIST. Barceiua ee Limited On. то соге — 10 — ioil 
| 5 per cent, Cum. Pref. Shares, 1-10,000°.......... 10 .. 9.10 
ducunt — 5 per cent. Deb., Red., 1-600 .................... 100 .. 88.101 
Hane. paid. Price | oh Elec framways, Ld, Pret Ord Bh, 78. öbl:- 150,80. — . 
ec. , ee ee 
Commercial and Industrial.— £ 2 05 percent. Cam. Pret Sharce 1 155,884 d „ enge 
Alliance Eleccrical Co., 5 t. Cum. Pref., Nos. 1-70,000 1 ast Street Tramways, Ord., 1-26,600 .................. „> e 
Aron Electricity Meter N. о Оа: Pref. Shares, 1. е. 000 I us iysd Em Blackpool and Fleetwood Tramroad .......... о.о ааа 10 ~ 150-154 
British Insulated and md оро. Cables, Ord., 1 -100,000 — 81552 bane Tramway Invest., Lim., Ord., 1-75, 000 — 1 
—— 6 рет cent, Cum. Pret., 1-100,000 - „ — 8153 — 5 per cent, Cum. » Nos. 1 76,000.......... as 
——— 44 per cent. Mortgage Debentures .............. = 102-105 mereri Dai per cent. Deb. Stk., Red., Prov. Corta. all pd. 100 1 
па Se ч Co., 44 per pant: Ist Mort. Deb. ИЯ British Со. езана Electric Railway Oo., Ord. Def. ........ me Оо 
9*906606992009009a42500029€4€60902060960202229239099€992929 ` = ?  ——— Non. P ref, 5 5.50009 ni. 0006 6 33 ee 10 f 1 1 
d Manu operose Pro ад —C a4 per cent, 1st Mt, Debe. Nos. 1650,6 240564 40 — 108.10 pe 
——C 4 per cent. Mortgage Debenture Stock .......... 2200 = 88- =- 44 per cont. Vancouver Power Ded. 1 = 9710 
Brush cal Engineering, Ordinary, Nos. 1-105, 731. 2 8 ˙ British Electric Traction ога, _ 200 000 & 60,001-80,000 10 +10; 
„ Debemiare Sii - е 0.8 оо овое as 150 ее Ns T M PE si 5%: bock 100 -10 13164 1176 
— оеп 130 Debenture STOCK.. a ss ae ns ss ce as t. Р ferpetual Deben e as as as эе 
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Amount 
Name. аат" Last price, Name. paid. Last ae 
£ £ 
Buenos Ayres and Belgrano Tram., Ord.,1-100,000 ...— 5 .. 22.37 6 per cent. 9 JC. E HE 
'*A''6 per cent. Om. Pf., 1-40,000............. b ~ 6546 Perth Bleo. Tramways (W. A.) ö per cent. 1 Mrt. Dob, Sk. 100 — 1 
'*В' 6 per cont. Om. Pf., 1. 37, 500 б ш Sytë Potteries Hlectric LL Mi inary 30,001-40,00€ .... 10 8-6 
5 per cent. Deb. Stock, Red. Ce ee ee заво оо оо HO HO 100 ее 106-108 6 per cent. Cum. Pref., 1-20,000 d en Qo me m dé Qo e 89.162 
* Prov. Cerb., all paid *ese0e(0900200525220299006009*2 % 100 - 103 106 44 per cent. Debenture Stock Caesa eae а аә - -l 
Buenos Ayres Electris Trams., Ld., 5 p.c. Deb. Stk., Red. 100 .. 96-99 South Lancashire Electric Traction and Power Company 
Calcutta Tramways, Limited, 1-102,268 .................. 5 .. WS £250,000 Ordinary ..........—-— ne ne m m e 1 ы 
4) per cent. lst Deb. Stock, Red. ................ 100 .. s £101,138 6 per cent, Preference m mm 1 
Cape Blectric ram ways ‚Мов. 1-480,000 ............ S 1 .17/61916 — £528,093 64 per cent. Debenture Воск .. 100 o. 100 pe. 
Olty ot Birmingham Tramways, 5 per cent. Cum. Pref... 85 ы. 63 
г oeni чом . e = -102 Electric Railways.— 
Colombo Electric Tramways and Lighting, 5 percent. 1s 
Mortgage Debenture Stock, Вей. ................-. 100 101-104 Central London, Ordinary .... : ш - 109 105 
Oor x . стаю od. 3 Oo. Ordinary .. .. i i ds 4 per cent. Pref, * $e ~s e as ce no ms no ao мю те a9 l = 94.86 
per ceu * um. e . овоз оооооооо 68 69 9 6 ог SS SO а - . — D b. Stock Soript Oerte.. fully paid) 100 LJ 108 110 
-——— — 4 t ceut. Debentures oe ee %% %% „% „% een оо 099 0 9 оо оо „ 100 — 101-102 EAP P. 0. e (Prov. Certe. , fully paid).. — 
ß gie | mm south London, Consolidated rina 72222100 I io 
per oen ret. ов. оо ье oe e6 - е ы ° оо „„ Q9 ооо Qm as «| 
1 per cent. Mort. Debe., 1-5,000, Red. — AA dd ~ 94-97 ——— per cent. Pref. Stock BI. 10 ii 117.120 
Laperal ет б 3 оз 99 е Фе „ е 65 Os „ „ оо x - 144 — 99 99 » 01 99 оо a0 оо Q6 сю no (D ею Qm 100 -— 116-119 
— г dent. m. 61. ноосоо ьо | = . — , , Й 9.0 өө 90 moco me өе me no as еә 
(per Gent. Deb Stock ...................... 100 108-11 Liverpool Overhead, È per cent. Pret ———— M 10 = 10-1 
Isle of Thanet Electric ат А and Lighting, брег о. " 34-4 4 per cen Mortgage Debentures, Red., 1-1,700.. ты un -101 
. . eo e 
DU F Btook .................. 100 _ 90-95 Underground Electric Railways of London, 5 per cent. 956 
Kidderminster aud District Lighting and Traction, Pret. 8 — 88i Ра Profit-8h ane Secured Noto 10 7. $3 
L»adoo United Teys.(1901), 65 per cent. Cum. Pref. ...... - 103-1 aterioo an y, Or = == те m — "— аз жо тз e - 
4 per cent. 186 Mt. Db. Stock, Red. ............ 100 103 10 Televh 
Madras Elec. Trams (1904), Ld.,5 per cent. Deb. Stk., Red. 100 .. 103-105 | eiepnones. — 
Metropolitan Elec. Trams., Ld., Defd., 1,000,001-1,314,016. 1 .. 7/16 National Telephone, Preferred m = = = = æ 100 = 1084-1094 
——— 5 рег cent. Cum. Pref. ,500,001-1,000,000 ... .... 1 .. 1516-1 Deferred Stock ...........-. «0002.2 100 « 101-102 
44 er cent. Deb. Stock, Red. .... ............. 100 ee 103-105 6 per cent. Qum. First Pret. EC = 15-14 
Milwaukee Rlectric Rall and Light. 5 percent. 30-yr. Cons. — — 6 per cent. Oum. Second Pre. 10 . 12-15 
Mort. Bonds, 1926, 1-5,500 and 7,001-8 000............ $1,000 .. 108-113 — 5 per cent. Non. Cum, Third Prei. 6 „5 5/16-5 116 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., n6 10005 —$ per cent, Deb. Stock, Rd. 100 L 055 185 
ooh... CERTES 6635655 „ э ө ө s [| Р cent. Deb. Stock Bed, „ eo ne ta 100 ЕЕ 1 H 
——— Sterling 44 per cent. Deb., 1922, 601-2000 . . . 100 105-105 4 аы cent. Prov. Cert.............. „ 674 ok 
New eral Traction, 6 per cent. Cam. Pref., 1-10,000 and Helenan! Taranhane and Blantvic Company .......... J . 34 
54,001-74,000 ....... ee (E . 5 — KH 6 per cent. Cum. Prei q 1. lb 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| ада Байы for | Increase or гацаа | Accounts for past year. 
| week decrease, Open — он A — 
E | |c a [э Tot P | Car miles | Paa- | Car | Mile of | mile 
| | urrent | otal assengers | Car miles as- | Car eo е, 
Ending 1904. | 1903. | Week. year, 1804. | 1903. | Ending үш carried. | run. enger mile. | track. 
мий Oocpotaton. es tr | Ыз. 1% [| a] + Smeal M] azz] шаулау. и. | oom | zen liis ПОЯ 
Aberd Corporation........ ес, ,06; 076 | — ＋ 5, n ay К: ‚099, | | 1. г 
Age Corporation —Á „ 17 170 1121 8) + 497 8 | 8 „ 15 14,160 | 5,201,586 336,049 |103 10.11 1,770 | 504 
Barking Corporation.......... „ 17 62 9 + 23) + _10 1:35 X к=. | lm. — — | — — x — 
Birkennead Corporation „ 18 884 998 — 14 — 533 23˙55 233 March 51) 56,073 | 11,327,932 1,519,701 1•158 998 2,3835 61 
Birmingham Corporation ....| „ 17 gue], ey. — — -- — — — — = — — 
Birmingham Tramways Co. .. » 1 ( 5,358 9919 H " > 1 TLT є 61 ot 07 И тол! wae C | Ort; “т - pa. "P 
Blackburn Corporation ...... u^ B 765 7 25 + 42| + 5,565 T z „ 25 43,374 7,742,692 | 951,484 - 10 84 Da qx 
Zlackpool Corporation „ 15 251 2: 6 | 4 6 + 5,910 174 4 „ 51211,168 6,169,121 784,443 1°52 | 10°8 — Y. 
Blackpool-Fleetwood Trams. * "27 153 153 =. ч 163 164 Dec. 31 32,021 2,258,984 600,757 5'34 12˙75 | 2,001 7:06 
Bolton Corporation .......... « AL!) 16% 1.50 — 34 + 483 58 58 | March31) 94,161 | 19,895,496 | 2,188,030 |114 | 10°22] 5,766 569 
Bournemouth Corporation....| ,, 14 = 793 805 | - „12 + 2,025 | 10°15) 103 — e: < — — an A ж 
Bradford Corporation ........ re 17 5,729 | 3,366 + 63 TH 77 41 — — — — A — = < 
Brighton Corporation ........ » 18 | 758 151 | + 7 | + 3,287h 9 74 iy 51 — 10,432,508 | 1,031,928 | 1:00 | 10°10 — om 
Bristol Tramways Company. ,, 16) 4,505 | 4,425 + 1 — 514 514 Dec. 31g 255,150 | 44,391,439 | 6,033,528 — — — om 
Burnley Corporation ........ „» 17 | 987 769 + 218 — 1060; 10 — | — M. | Ros à =. — 
Burton Corporation 5». 41 | 235 ol i+ 4 wr 84 | — March 517) 11,574 2,556,134 282,578 | 1°08 | 9°84) 1,570 797 
Oandiff Corporation „ Š 1,816 1,700 | + 116 + 1,655. — — — 255 € | >= es — | = L2 
Carlisle Tramways Company. „ 17 170 | _ 165 + '|- 2U| — — Dec. 319 9,987 2,805,277 | 554,595 | — 717 — — 
Central London Railway...... 5» 11 7.482 1.254 |— 72 — 3554 6 6 „ 51/562,471 | 44,955,938 | 1,292,674a | 1:87 |64:87|58,229 | 35:60 
Jity & South London Rallway| „„ 18| 2,960 | 3,070 | — 110| — 2416h| l 68 „ 51(165,005 19,069, 3190 — Et eS <a 2% 
de Оа ео H| 55] ав B| — Ж т „ 31g| 26,657 | 6,353,325 | 919,676 |100 | 695| — | 59 
y z Jo “в T! оо - —— — "a ( A | 5853, х . „= 
ләм Corporation . - i » Ré]. фә, 2D 206 95 | + 10| + 78 7:25, 7:25 March 310 12,541 2,560,755 | 254,279 | 1°25 | 1165! 1,707 9°36 
Dover Corporation .......... n 1? 18 169 + 11 43 44 „ $1) 11,255 2,871,332 280,901 0:91 965 2,503 — 
Dublin & Lucan Electric Ву... „, р . , rv H А — А 7 61 Dec. 319 6,231 588,905 107,164 | 3°88 | 14°09 952 73 
Dublin U. T., electric cars. „ 16 647 5,641 6 EX 21324 he » ж ын M Ў 
Dublin S. District, Electric ..| „„ 16) 1755 104 |+ 51 | V | 46 „ 510,154,648 5,429,556 h 
Duadee City Tramways ...... 5 18 787 787 — — 22 2 May 15 35,874 9,084,522 752,814 0:935 |11:276| 1,650 — 
Fas) Ham Corporation ...... ia" ү, 618 _ 594 |+ 24 + 1,509 | 10°77 | 10°75 | March 31, 34,312 | 12,950,259 807,002 65 [102 — -- 
Glasgow Corporation ........ „ 17 13,359 | 15,179 | + 170 +20,295Һ 145 123 May 51g,656,572 177,179,549 |14,008,750 | 0°88 (11°25 | 5,489 b| 7304 
Gloucester Corporation ..... ve: 1 ‚ 201 ral ot = 54 - — = 8 — — = — — 
Halifax Corporation......... „ 142.251 2,032 + 159 + 4,070 33 50{ | March31 68,283 16,322,054 | 1,387,885 | 100 1179 2,059 | 877 
Huddersfield Corporation ... Nov. 12 1,250 | 1,175 + 87 -— 59 55 » Sl) 65,545 | 11,833,287 | 1,632,000 12 | 931| 1,875 = 
Hull Corporation, E. 8....... Dec. 17 | 2,115 1,910 | + 175 710,484 25 19 » 51 87,707 | 21,065,999 | 2,218,696 100 | 9-49 | 5,004 59 
Ilford Corporation .......... » 17 352 52- 50 — 1034 — — — Мр * ке — = e 
Ilkeston Corporation ........ * F im 114 д\ — — = = 2 зА 2 us. ы ҮР < = 
Kirkcaldy Corporation PEL 835 — — — == = а а = aN ar — > . 
Leeds Corporation RE Rm „ 17| 5411 | 4956 |+ 454| +12815 | 89 | 8u „ 25 280,562 | 60,739,234 | 6,215,799 | 1:10 |10:94| 3,407 | — 
| | 
Leicester Corporation ........| ,, 17) 1,701 — — - 74 E — — | = = io — ed 
Liverpool Corporation... ... . „ 10 9,707 | 9.576 | + 181 714.277 | 105 1053 Dec. 519 551,484 113,057,254 11,734,888 |111 1078 5,160 | 6 
Liverpool Overhead Railway... „ 18 1.432 1,589 — 157 - 2,213 657 — June 30 79,252 | 10,466,726 986,185 4 182 |19:30a| 5,110 — 8 
London County Council. „ 10 11,432 8908 42.524 464 40 m — — = «== E Im ы 
Lowestoft Corporation .... КК у. 13] 137 | — 6 — seal = 2 ae — xe -|- A N 
Maidstone Corporation. „ 15 85 — 2 — — = == = —— Sa 1 КР 
Manchester Corporation.... „ 17| 11,077 | 11,010 | + 637 — — | 1314 — — = PN = a | bs `& = 
Metropolitan Elec. Tramways, ,, 15, 1,810 1,061 | + 748 +1 „157 10 Е — — — __ — — — — a 
Nelson Corporation ......... zin y . 103 . 89 - 14| + 1,298 2} — March 31 5,200 1,420,759 171,132 | 8:5 | 6:47 Vv 
Newcastle-on-Tyne Corptn. „ 17| 3.543 3.521 | + 22 — 45 384 „ @5'135,027 | 39,715,120 | 4,059,907 11 | 1034) 4,1115 
Newport (Mon.) Corporation. „ 17 f 511 414 | + 97 692 15 — — — е. | Dia s3 | ax — 
Portsmouth Corporation „ 17 1.87 1,574 |+ 65 + 5,732 f ^R » .91| 91,448 13,299,425 1,828,195 | 1°16 | 12°39 — 
Rochdale Corporation LCS : — м E = 1 $ 319 5,416 925.281 127,456 | 1-58 | 10 27 E 74^ 
Rotherham Corporation. „ 15 95 9] — „ 31 29,968 4,914,479 525,840 102 | 9°570| 2,247 6:63 
Salford Corporation .. 7 — - — — — — — — — жы мм 2 Md Do rx 
Scarborough Tramways Co E: - A 73 А : m. 4 — | ==.) 9 X 
Sheffield Corporation ....... , 18| 4,548 | 4238 + 310| + 5895 | 3344 | — „ 85g 216,509 | 56,812,049 | 4,926,085 | 0-904|10:428| 7,510 | T9 
Southampton Corporation .. " 5 8601 - 55 2,32 11 11 „ 51 55,874 | 9,084,522 752,814 0846 |11°436) 5,760 | — 
Southend-on-Sea Corporation.. ^1 ! k 12 — ыз ж-з ee ee | са i 
Stockport Corporation ...... * 6 Ji 15 + 1 + 7,953 П = : = ==. з "s — ** +. 
Sunderland Corporation „ 18 1,116 1.072 + 44) 4+ 1032 1951 18448 „ 51 62,506 14,848,958 | 1,455,465 101 104 | к<! 6:08 
Swindon Corporation ) — E — - — — de^ — |>. E i — 
Wallasey U. D.C EM | | j 105 | 10:5 „ 31 35,864 | 6,564,493 757,688 |1:28 | 11:26) 4,100 | 7% 
West Ham Corporation serre , 1,014 - ) оё — — - LA — — | _ | — — 
Wolverhampton Corporation.. „ 14 665 + 73 e 20,878 1,865,066 417,335 12:005 — -— 
j | 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of une lease. р « Train mile —— 
b Per mile of single track. с Include rail and tram. d Including асса үз f Incladine сасон of borse eases 91905 А Half-year's figure, 


Only eight montlis —expenditure includes large specia] items incidental to starting new department, 
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NOTES. 


New Publication.—The British Electric Transformer 
Company have this year again sent us an elegantly-bound 
copy of Whitaker." There is no need to sing the praises 
of this hardy annual, the virtues of which are known to 
everybody. 

_Bequests to Commerce.—When Benjamin Franklin 
died in 1790 he bequeathed the sum of £1,000 to be 
invested and kept intact for a century for the benefit of 
apprentices in his native city of Boston. By judicious 
investments this legacy has accumulated into a fund of 
£54,000, and a large school of industry was founded. 
Mr. Andrew Carnegie has now presented the same city 
with a sum of £108,000 for a like purpose. 


Wireless Telegraphy.—A good deal has been heard 
of late of the importance of the North Sea from a naval 
point of view, and Lieutenant Loring, one of the experts 
to the Admiralty, has visited the neighbourhood of Fraser- 
burgh with a view to the selection of a site for another 
Wireless telegraphic station. It is reported that the 
apparatus will not be erected on the coast, as such 
а situation might leave it unduly exposed to destruction 
by an enemy, and Lieutenant Loring favours a site at 
Rathen. 

Electricity and Massage.—4A reference appears in 
the Lancet to a form of treatment which has been devised 
by Dr. A. Bobrowa, a Moscow physician, who terms it 
" auto-conduction." It consiste of massage with the simul- 
taneous application of electric currents, the latter being 
conveyed through the operator's hand, which is the only 
electrode employed. Faradic or direct galvanic currents 
are not used in this metkod, but only high-frequency 
currents. Dr. Bobrowa has found the treatment useful for 
a number of maladies, including rheumatism, diabetes, 
dyspepsia, and neuralgia, This is another instance of the 
growing favour with which the medical profession regards 
electro-therapeutics. | 


Abyssinian Telephones.—Communication by tele- 
phone in Abyssinia is making great advances. Already 
there exists 800 miles of line, and 1,000 miles more have 
been planned out. А statement issued by the Italian 
Ministry of Posts, which is entrusted with the work, shows 
that the undertaking is being conducted in the face of 
several uncompromising obstacles. In some districts the 
posta have to be continually re-erected, because, through 
torrential rains turning the land into soft bog, they have 
fallen down. In drier districts wooden posts are devoured 
by insects, and when they are replaced by others of iron 
they are carried off by the population to be converted into 
useful implements of husbandry. This necessitates a 
special police for telephone lines, which have to be 
constantly patrolled. ; 

Electricity v. Fog.—Prompted by the weather we 
experienced last week, Sir Oliver Lodge makes an interest- 
ing offer in the Times. He prefaces his proposal by stating 
that an electrical method for dissipating fogs is not the 
right remedy for this artificially-intensified evil, any more 
than free meals and free doles are a sound remedy for the 
problem of poverty, yet, like them, it may be useful as a 
temporary palliative in times of stress and while better 
methods are being evolved. The cost of applying such a 
method to a whole city would probably be prohibitory, but 
there are important centres, says Sir Oliver, where any 
means of mitigating the nuisance would seem to be legiti- 
mate. As a private person cannot conduct experiments in 
the open streets, and such tests would entail substantial 
expenditure, Sir Oliver offers to give a private demonstra- 


tion of some apparatus at Birmingham to a deputation of 
municipal or other engineers, who could judge how far 
they could recommend its experimental adoption on a larger 
scale. Though an installation on a practical scale would 
mean a large outlay for equipment, operating costs would 
only be incurred occasionally, and would be small as com- 
pared with the expense of artificial illumination on foggy 
days. The proposed tests may be welcomed as a step 
towards showing whether the suggestion possesses more 


than academic interest 


Junior Institution of Engineers.— The election is 
announced of Mr. Philip Watte, F.R.S., director of naval 
construction, as a vice-president of this institution. On 
the invitation of the chairman (Mr. Samuel Cutler, jun., 
M.I.Mech.E ), a large number of the members of this 
institution recently visited the International Gas Exhibition 
at Earl's Court. They were received by Mr. J. W. Helps, 
M. I. C. E., chairman of the Advisory Committee of the 
Institution of Gas Engineers, under the auspices of which 
the exhibition was held, and shown over by him and Mr, 
S. Y. Shoubridge, of the South Suburban Gas Company, 
Mr. A. E. Broadberry, of Tottenham, and Mr. А. W. 
Onslow, of the Royal Arsenal Woolwich. On Saturday 
afternoon, Jan. 7, at 2.50 p. m., a visit will take place to 
the Voelker Incandescent Mantle Company's factory, 
Albert Works, South-street, Wandsworth. 


A Tramway on Ice.—Our New York contemporary, 
Duws Review, contains an illustration (which we reproduce) 
of а remarkable, if not unique, light railway. When the 
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severe weather sets in at St. Petersburg, and ice sends the 
ferry-boat into seclusion, a narrow-gauge line with a over- 
head trolley wire makes its appearance on the crystal track, 
and conveys numerous passengers across the river at 
zd. per journey. Who can say after this that Russia's 
internal developments are behind the times? 


Royal Meteorological Society —At the meeting of 
this society last week an interesting discussion took place 
on Mr. F. J. Brodie's paper The Decrease of Fog in 
London during Recent Years,” which we noticed in our 
issue of the 25th ult. А paper by Dr. W. N. Shaw, 
F. R. S., and Mr. W. Н. Dines оп “ The Study of the Minor 
Fluctuations of Atmospheric Pressure" was then read. 
The authors described an apparatus called the * micro- 
barograph,” which they have designed to magnify the 
minor fluctuations, and at the same time to disentangle 
them from the general barometric surges. They also 
showed some interesting records from three of these 
instruments The authors wish to obtain information as 
to the nature of the disturbances and. the causes to which 
they may be assigned. Among the causes which suggest 
themselves as likely to produce temporary fluctuations: of, 
the barometric curves are stated by the authors to be (1) 
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atmospheric billows passing along surfaces where there is 
discontinuity of density in a manner somewhat similar to 
ocean waves; (2) the passage of minute whirls or cyclonic 
depressions of small scale; (3) variations of pressure due 
to the attraction or repulsion produced by electric stress, 
as masses of air at different potential pass over; (4) the 
mechanical effects of wind ; and (5) the mechanical effects 
of rapid condensation of aqueous vapour. Ав regards 
Mr. Brodie’s paper, it was curious that it should be read at 
a time when fog had disorganised the whole traffic of 
London. í 

New Zealand.—An installation of electric lighting 
for Hawera and neighbouring towns was recently com- 
pleted by the electric lighting company of that town, 
who engaged Messrs. Steuart and Fenn, of Dunedin, as 
the engineers. Power is obtained from the Waingorgora 
River, the fall being approximately 40ft. Owing to the 
peculiar course of the river, it has been possible to 
obtain power much more easily and cheaply than is 
usually the case. Without the necessity of а dam of 
any kind, the water has been diverted through a tunnel, 
and thence is led through fluming to the turbines, which 
are of the horizontal type. When working at full load 
they are capable of developing 230 h.p. each at a speed 
of 600 revolutions per minute. The speed is kept con. 
stant by means of a Woodward governor. The turbines 
are each directly coupled to а three-phase alternator, 
having an output of 65 kw. at a pressure of 5,500 
volte which is the highest pressure yet used in 
New Zealand. From the switchboard the current 
is transmitted to the various towns through lines 
of pure hard-drawn copper wire, supported by poles 
placed at a distance of about two chains apart. 
To secure safety from fallen wires iron prongs are placed 
beneath the wires on each post and connected with the 
earth wire, so that should a break occur the wire will 
drop into the prong and the current will be conveyed to 
earth. Transformers are installed at each of the towns 
to reduce the voltage. The system has been so designed 
that the output of energy may be increased to 700 h.p. 
without interfering with the existing arrangements, 
except that it will be necessary to dam the river at the 
power-house. 


New York Underground.—As the operation of two 
tracks carrying local trains at one-minute intervals on the 
New York Underground is in contemplation, it was neces- 
sary to devise an adequate system of signalling. The 
method decided upon, of which an account appears in the 


Street Railway Review, is a development of the electro- 


pneumatic switch and signal system used for years on 
steam railways. In the operation of this system electricity 
and compressed air have joined forces. The electrical 
apparatus does not embody anything of decided novelty, 
but the air compressors are unique in design. They consist 
of two-stage machines, built by the Ingersoll-Sergeant Drill 
Company, of New York, with horizontal inter-cooler, fitted 
with the Ingersoll- Sergeant piston inlet valve and designed 
throughout for maximum economy, simplicity, and 
reliability. Nine compressor units have been installed, 
and three more are under construction. Each compressor 
is connected by a Morse silent chain to a 55-h.p. Westing- 
house direct-current motor, taking current from the lines 
at from 400 to 700 volts. At rated speeds of 120 
revolutions per minute, each unit has a capacity of 
215 cubic feet of free air per minute compressed to 
80lb. pressure. The compressors are automatically 
controlled and regulated by the air pressure. Working 
pressure on the system is maintained constant within 5lb. 
of the fixed standard. When the receiver pressure falls 


below normal, a combination of electrical circuits operates 
to bring the compressor to speed with no load, and then to 
cut out the starting resistance and throw off the load. 
When normal pressure is reached on the system, the 
machine is unloaded and the motor cut out. Arrangement 
is also made whereby the starting and stopping of the unit 
also automatically starts and stops the flow of intercooling 
water and lubricating oils. Compressed air for these 
machines, which are located in sub-stations along the 
subway, is distributed through 2in. pipe lines running the 
length of the system, and operates various signal mechanisms, 
pneumatic switches, automatic train stops, etc. The installa- 
tion of these electrically-driven air-compressors with their 
automatic control and regulation is regarded as a great step 
forward in switch and signal work. 

Electrical Production of Iron and Steel.—An 
extended enquiry as to whether iron and steel can be 
produced electrically in Canada at a profit has been oon- 
ducted by Dr. Haanel, Dominion superintendent of mines, 
Mr. F. W. Harbord, an English metallurgist, and other 
experts. Mr. Harbord's conclusions are briefly as 
follows: Steel equal in all respects to the best Sheffield 
crucible steel can be produced either by the Kjellin, 
Heroult, or Keller processes, at a cost considerably 
less than the cost of producing a high-class crucible steel. 
At present structural steel cannot be produced to compete 
with Bessemer or Siemens steel. Pig iron can be produced 
on a considerable scale to compete with the blast furnace 
only when the electric energy is very cheap, and the fuel 
very dear; on the basis of 10dol. per horse-power per year 
and eoke at 7dol. per ton, the cost of produotion is about 
the same as the cost of producing pig iron in & modern blast 
furnace. To sum up: Under ordinary conditions, where 
blast furnaces are an established industry, electric smelting 
cannot compete; but in special cases, where ample water 
power is available and blast-furnace coke is not readily 
obtainable, electric smelting may be commercially suc- 
cessful, Dr. Haanel, however, gives a more hopefal view, 
and says that where, as at Chat’s Falls, near Ottawa, 
electric power can be produced at 16s. per horse-power 
per year, and peat coke or briquetted charcoal made from 
mill refuse, at a cost of not more than 16s. per ton, is used, 
the cost of two of the heaviest items entering into the pro- 
duction of pig iron is reduced by one-half. He conclades : 
“ When it is considered that the electric process is applic- 
able also to the smelting of ores, such as copper, eto., and that 
the furnaces are of simple construction, the temperature 
available, 1,000deg. C. above that of the blast furnace, and 
the regulation of the heat supply under perfect control, it 
is reasonable to expect that the near future will witness 
great strides in the application of electric energy to the 
extraction of metal from its ores, and that familiarity with 
handling large currents, and experience gained in electric 
smelting, will result in solving the difficulties encountered 
in the smelting of ores which up to the present time have 
proved refractory to all commercial processes known.” 


Mercury Sulphate and Standard Сев. Тһе 
Zeitschrift für physikalische Chemie has a contribution by Mr. 
G. A. Hulett upon the best method of preparing the mercury 
sulphate, an abstract of which appears in the Journal of the 
Chemical Society. It is known that the E.M.F. of the 
Weston cell varies with the method of preparing the mer- 
curous sulphate required. The author has studied the 
extent of this variation, and recommends an electrolytic 
method of preparing the sulphate. Sulphuric acid is 
electrolysed with a platinum cathode and a mercury anode, 
and the mercurous sulphate formed is prevented by a stirrer 
from settling on the anode. When this mercurous sulphate 
is used in the preparation of a Weston cell, the E.M.F. is 
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constant from the first, and has exactly the same value in 
different cells—namely, 1:01908 volts at 21'1deg. By 
shaking mercuric sulphate and dilute sulphuric acid with 
mercury for some time, the same equilibrium is reached as 
. when mercurous sulphate alone is used. It is shown that 
merouric sulphate is present in the cell, and analysis gives 
the ratio Hg :/ Hg. = 40, à much smaller value than that 
found by Abel. The experiments indicate that mercurous 
sulphate is affected by the cadmium sulphate solution, and 
accordingly the hydrolysis of the former salt has been studied 
in detail. After prolonged shaking with mercury and water, 
the water being renewed at intervals, the residue has an 
exceedingly small solubility, and analysis indicates that 
the compound HgHSO, has been slowly removed and 
that the residue consists of a basic salt; thus: 
3Hg,SO, + 2H,07*(HgOH),Hg,SO, + 2HgHSO,. If this 
basic salt is substituted for pure mercurous sulphate 
as the depolariser in a Weston cell, the E. M. F. is consider- 
ably greater than the value given above. The author has 
determined also the solubility of mercurous sulphate in 
sulphuric acid solutions of various concentration, and finds 
a marked discontinuity at the concentration v = 1. This 
indicates that the mercurous sulphate used in the standard 
cells should be prepared from sulphuric acid of greater 
concentration than that just referred to. It is shown in 
the paper that mercurous salts may conveniently be евії- 
mated as chloride by precipitating with a slight excess of a 
dilute chloride solution and drying the mercurous chloride 
obtained in a vacuum desiccator for 12-24 hours. 


Transformers in Series for High Tensions.—In 
a communication to the Electritchestvo, Mr. P. Kovalef makes 
а suggestion for obtaining high-tension current by a new 
method of employing several ordinary transformers. It is 
sometimes desirable to obtain a much higher voltage than 
that for which transformers at hand have been caloulated. 


the total length. The manner of making these connections 
is shown in the accompanying figure. The second trans- 
former is fed by the first, the third by the second, and ве 
on. It will be seen that, notwithstanding the number of 
transformers connected in circuit, the inside tension in each 
of them will not exceed the tension between the extreme 
points of the winding, while the total tension of the whole 
circuit will be equal to the geometrical sum of voltage of 
all the transformers, considering, of course, the tension 
between the pointe B and О, C and D, D and E, ete. Tho 
above method may also be modified by using the secondary 
wires of the transformer. Mr. Kovalef acknowledges, 
however, that the question of voltage obtainable often 
becomes more complicated owing to the self-induction of 
the transformers, and the total sum of voltages differs greatly 
from their algebraic sum. 


A Two-Wire Multiple-Unit System.—4A patent has 
been granted in the United States to the Cutler-Hammer 
Manufacturing Company in connection with a new system 
for controlling motor-driven cars operated on the multiple- 
unit principle, a description of which appears in the Street 
Railway Journal, The unique feature of the invention is 
that both the direction and speed of the driving motors 
installed on the train are only controlled by means of two 
small wires running the entire length of the train, and by 
а controller of about the same size as a standard field 
regulator for a 3-kw. generator. The two wires constituting 
the train line are attached at each end of the car to automatic 
couplings, C! and C?, which enable the cars to be shifted either 
end to. The maximum current carried by the two-wire train 
line is the output of a 3-kw. 110-volt generator when used in 
connection with six care equipped with four motors on each 
ear, capable of developing 500 h.p. per car. Each car may 
be equipped with а 3-kw. motor-generator, m g, capable of 
eontrolling the speed of the motors of the entire train, or 
by another method each car can be equipped with a }-kw. 
motor-generator, capable of controlling the speed of its 
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To that end, Mr. Kovalef observes that the secondary 
wires of two or more transformers are generally connected 
‚ in parallel with а source of low voltage, while the primary 
wires are connected in series. This manner of connecting, 
however, involves а high potential difference inside the 
separate transformers, between the high and low tension 
coils, and therefore it becomes a matter of risk to connect 
in series more than three transformers in order to obtain a 
voltage more than three times as high as the normal voltage 
of a transformer of a given type. The connection of trans- 
formers, illustrated in the accompanying diagram, gives a 
possibility of reaching much higher voltages. The low- 


tension winding of only one transformer is connected 
to the source of E.M.F., and the primary windings of 
the remaining transformers are left free, connections 


being established among the high-tension windings. 


Shunts are taken from these windings at equal dis- 


tances from the end of each winding, say at one-sixth 


| TRAIN LINE. 


own car only. The direction of travel of the train is con- 
trolled by the direction of the current flowing in the two- 
wire train line, and the speed of the train is controlled by - 
the voltage of the current impressed upon the two-wire 
train line. These wires are utilised for supplying the 
necessary current for energising the windings of a 
number of solenoid switches, which control the current 
supplied to the driving motors, М!, M?,:M?, M‘, mounted 
on the trucks. The two driving motors on each 
truck are treated practically as one motor, but are 
provided with an independent solenoid reversing 
switch, F B, and two solenoid accelerating switches, A, for 
cutting out the starting resistance, R. Two other solenoid 
switches, S P, are employed for connecting the motors on 
one truck, either in series relation with the motors on 
the other truck, or in parallel relation therewith, in 
accordance with the speed desired. Each solenoid used 
on the reversing switches, F B, is provided with two 
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windings, one of which is permanently connected 
between the trolley, T, or third rail, and the ground, G. 
while the other is permanently connected to the train line, 
The coil on the forward solenoid reversing switch, F, 
is wound left-handed, and that on the back-up solenoid 
reversing switch, B, is wound right-handed. Thus the 
operation of the reversing switches in accordance with the 
direction of the current flowing through the two-wire train 
line is simple. The accelerating solenoids and the series 
and paralleling solenoids are wound to actuate their 
plungers at different voltages. The system is worked by 
the operator starting the motor-generator by means of an 
ordinary 3-kw. 110-volt starting box, b. He then moves 
the field regulator lever, F!, in the direction in which it is 
desired to move the train, and on this lever making 
contact with the first step of the resistance, current is 
admitted through the resistance to the shunt field 
of the 3-kw. generator, g, thereby causing same to 
impress а voltage on the two-wire train line of, say, 
20 volte. This is sufficient to supply enough current to 
energise the forward reversing solenoids, F! and F?, and to 
cause them to lift their plungers, assisted by the current 
taken directly from the trolley. The same voltage also 
supplies sufficient current to energise the winding of the 
series solenoid switch, S, which attracts its plunger and 
closes the circuit of the four driving motors, Mi, Ms, Ms, 
and M“, in series relation. The operator then moves the 
3-kw. field regulator to the second notch, which increases 
the voltage on the two-wire train line to, say, 40 volts, 
which is sufficient to energise the first of the solenoid 
switches, A!, A?, for cutting out the first step of starting 
resistances, Rl, R*. The operator continues to advance the 
3-kw. field regulator lever, thus gradually increasing the 
voltage on the two-wire train line, until finally the second 
step of resistances, R!, R?, is cut out. The paralleling 
switch, P, is then energised and the starting resistances, 
Rl, R?, reinserted, the resistances being again cut out until 
the driving motors are finally operating in parallel relation 
at full speed. 


An Electric Chronometer.—The Mors Company, so 
well known in the manufacture of automobiles, have brought 
ought an electric chronometer to supersede the old 
method of stop-watch timing for races and tests. The 
human element enters largely into the stop-watch method, 
seeing that the timekeepers are required to estimate the 
exact moment of the start and finish, and, moreover, stop. 
watches in general will only register to one-fifth of a 
second, while in the electric chronometer the personal 
factor is eliminated, and the result is automatically 
recorded upon a band of paper, which the apparatus 
unrolls with an accuracy of the hundredth part of a second. 
The apparatus is set up at each end of the line, and con- 
nected by an insulated wire which is laid along the side of 
the route. A wire is stretched across the track at the 
point where the cars start. This wire is connected by a 
suitable lever with a contact which is mounted inside the 
apparatus. As the automobile passes over the wire the 
contact is established, and this movement is registered 
automatically by the action of an electromagnet upon a 
band of paper, which is unrolled in the chronometer. When 
the car arrives at the finishing mark, it passes over a second 
wire which is stretched across the route. A second current 
impulse is thus sent over the line into the chronometer 
box, and the exact time of the finish is registered. The 
strip of paper is unrolled during the passage of the car by a 
modified form of Morse register, which feeds out the paper 
at а practically uniform speed. The moment of starting and 
finishing is recorded by a needle-point which makes a dot 
upon the band, so that by taking the distance between the 


dots the time is obtained. Each one-fifth second is regis- 
tered upon the band by a second needle-point, which the 
chronometer operates by means of an electromagnet, во 
that it is only necessary to count the number of spaces and 
fractions. In order to make the device thoroughly prac- 
tical when out on the road, M. Pottier, one of the chief 
electrical engineers of the company, has devised a compact 
inatrument (an illustration of which we reproduce from 
the Electrical Review of New York) for calculating 
the position of the recording dots within the spaces 
they occupy on the band, so that they can be read to 
one-twentieth of a space (which is O'2in.) with accuracy, 
thus obviating a discussion while taking the reading. 
A brass plate, B, carries the paper band, which is held 
down by two clips. Below the band slides a second plate, 
A, which works in a groove in the former, making the 
surface of A flush with B. The second plate carries a 
series of parallel and equal divisions, which are numbered 
from 1 to 20. Below the scale are two fine wires, whose 
origin is made to coincide with division zero of the scale 
by means of the curved arm, C. The wire, d, on the right 
is fixed exactly perpendicular to the scale divisions, and is 
held at the top by а screw and an adjustable piece, D. 


The left-hand wire, di, is held at the top in the sliding 
piece, E, and can be adjusted back and forth by turning 
the thumbecrew, F, thus making its angle with the first 
wire greater or less. To make the measurement the band 
is first brought so that the top edge of the paper corre- 
sponds with the upper division (No. 20) of the scale. The 
band is now moved to one side so that right-hand 
chronometer dot is brought just under the fixed wire, а, 
The movable wire is now adjusted by the thumbscrew so 
that it coincides with the left-hand chronometer dot. That 
is, the distance M N on line No. 20 is the measure of the 
regular time space on the band. It only remains to slide 
the plate carrying the band until the left-hand wire, ö, 
comes over the time dot, /, which has been made by a 
solenoid mounted above the registering apparatus for the 
purpose. The dot, /, lies in the interval, d, d, and it is this 
interval which it is proposed to measure. Supposing the 
wire to coincide with ¢ when the band has been lowered to 
division No. 16 of the scale, the position of the dot is 
therefore read to sixteen-twentieths of the interval, or 
i¢ x 1 second = 0:16 second. The position of the oorre- 
sponding time dot at the other end of the band is then 
read in the same way as the firet, and the two fractions of 
а space are added to the whole number of spaces between 
the time dots, thus giving the exact time. 
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THE ELECTRIFICATION OF THE METROPOLITAN 
RAILWAY. 
( Concluded from page 918.) 


The switchboard arrangements at Neasden are most 
interesting, and show a complete departure from the older 
method of arranging the controlling apparatus and measur- 
ing instruments on a vertical series of slate or marble slabs. 
A departure from this system is necessitated both by the 
high voltage of the three-phase system and by the large 
switchgear needed by the size of the generating units. The 
scheme adopted by the Westinghouse Company at Neasden 
embodies their latest improvements for the remote control 
of this switchgear by means of electric motors or solenoids. 
The main control board (Fig. 19) is of the now very general 
desk type, with an inclined top. On this is fixed the remote 
control apparatus for operating the main alternator, feeder, 
and field switches, and the electrically-operated resistances 
and turbine governors. On the top of the desk is drawn a 
diagram of the connections, showing the generators, bus 
bars, and switches, and thus the attendant has always before 
him a clear representation of the conditions under which 
the station is working—a very commendable feature, and 
one that might be adopted with advantage in all stations of 
any considerable size. The switches are all worked by 
solenoids off a 125-volt direct-current circuit, and for the 
field rheostats motor control is used. The small motor on 
each regulator is geared down to work the sliding contacts. 
At either end of the motion there is a trip mechanism 
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Fic. 19, —The Main Control Board at Neasden from which all the 
Switchgear is operated. 
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20.—Diagra of the Duplicate 'Bus Bars at Neasden for the Group Control of the High-Tension Feeders. 
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Fig. 21. Diagram of the High-Tension Cable System connecting the Sub-Stations to the Power House. 


which opens the motor circuit and prevents it running 


against the stop. 


The actual arrangement of the bus bars for securing 
| continuity of supply under all circumstances is shown in 


946 THE ELECTRICAL ENGINEER, DECEMBER 80, 1904. 


Fig. 20. From this it will be seen that the Westinghouse 
Gompeny have provided duplicate facilities for the splitting 
up of the load into groups. For instance, there are two 
complete sets of main ’bus bars, to either of which each of 
the generators may be connected by the aid of the ewitch- 


On the separate rheostat, or control board, there is a dupli- 
cate set of direct-current bus bars, from which the exciting 
current is taken through two main double-pole, single-throw, 
quick-break switches to the generator field. ese two 
switches are electrically operated, and may be used either 


. There are in each generator circuit two switches in 
series—the one next to the machine a simple main circuit 
oil-break switch, and the other, between this and the 'bus 
bars, the selector switch for connecting the generator to 
either set of bus bars In addition, isolating switches are 
provided and placed electrically right on the bus bars to 


allow for safe inspection or repair of the controlling appa- 
ratus. By closing both of the selector switches it is possible 
to operate with both sets of 'bus bars in parallel, The 
same arrangement holds good in the feeder circuits, which, 
M shown, may be connected to either or both sets of bars. 


Ею. 22, —Typical View of a Sub-Station on the Metropolitan Railway. 


Еа. 23.—A Low-Tension Switchboard in the Harrow Sub- Station. 
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singly or in parallel. In connection with them the usual 
discharge resistance is provided, and a field ammeter and 
an electrically-operated regulating resistance completes the 
equipment for each generator exciting circuit. 


For each of the generators the following measuri 
instruments are provided, arranged in a vertical line behin 


the marble desk from which the machinery in the station 
is controlled: an alternate-current voltmeter ; three alternate- 
current ammeters, which are supplied through series trans- 
formers linked respectively round each of the three main 
leads from the three-phase alternator; an indigating watt 
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meter ; a power factor meter ; and a direct-current ammeter 
for the exciting circuit. These power factor meters are 
exceedingly useful when two machines are connected in 
parallel, as they enable the operator to see when the 
alternators have their right excitation, etc., and are all 
giving supply to the bus bars with the same power factor. 
While the indicating wattmeter, in conjunction with the 
ammeters and voltmeter, enable the same adjustment to be 
made, it can only be done after g calculation, which should 
not be required from the switchboard attendant. The 
electric control circuit is worked at 125 volts direct current, 
and the controlling handles are placed at the front of the 
marble desk on the vertical face of the same. As the 
potential of the current controlled by this switchboard is 


11,000 volts, fireproof construction, safety, and convenience | 


of working have been the leading consideration in their 
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Fic. 24. — Section of the Baker Street Sub-Station. 


design, and all these conditions are amply met by most 
efficient means. The ’bus bars and other conductors are 
supported on heavy porcelain insulators, and where a 
difference of potential existe, are separated by means of 
fireproof and insulating walls. All conductors are placed 
во as to offer the least risk to the switchboard attendants, 
but at the same time they are arranged to be readily acces- 
sible if necessary, and fully in sight. In the lower gallery 
the 11,000-volt generator and feeder main circuit oil 
switches are placed, and in the gallery above them the 
selector switches previously referred to. The top gallery 
contains the main alternating-current 'bus bars and the 
various instrument and control boards. All the boards are 
of white marble, of beautiful appearance, and the charac- 
teristic finish of the British Westinghouse Company. They 
may be taken as thoroughly representative of the best 


modern practice in which breakdown, fire, and shock risks | 
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are reduced to an absolute minimum, in conjunction with 
the greatest simplicity and ease of working. 

The same care which has been shown in duplicating the 
switchboard arrangement has also been adopted in connec- 
tion with the high-tension feeders to the various sub-stations. 
The actual position of these sub-stations and the output of 
the rotary converters in each was given in our issue for 
Dec. 16. A diagrammatic plan of the cables to these sub- 
stations is shown in Fig. 21, which gives the actual size of 
the cables in each cage. From the power station four cables 
run to Harrow, two of which continue to Ruislip. In the 
other direction five run to Finchley-road, where one ends 
and another is tapped off, continuing its course with the 
remaining three to Baker-street, where they terminato. From 
Baker-street eight cables run to the other four sub-stations 
of Gloucester-road, Bouverie-street, Euston-road, and Moor- 
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gate-street—two feeders to each. Thus Baker. street. 
when finished, will be a highly important station, as it 
will control all the Metropolitan Inner Circle traffic. 
It will be seen that every sub- station is supplied from two 
independent feeders, which will naturally be oonneoted on to 
different groups of the generating plant when the whole 
station is completed. The whole of these cables for work- 
ing at 11, 000 volts have been supplied and laid by the 
British Insulated and Helgby Cables, Limited. The cables 
are all of the three-core type, paper insulated, lead covered, 
and armoured. They have been laid on the solid system 
from Uxbridge to Finchley-road, and on brackets in the 
tunnels from Finchley-road to Baker-street and on the 
Inner Circle. This high-tension system has required about 
75 miles of three core cable. e same firm have also 
supplied all the low-tension, rubber-insulated, lead-covered 
cables for making the connections to the third and fourth 
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rails at various parts of the system. They have been 
also for the 
resident engineer for the work has 


responsible for the la 
connecting up, and th 
‚ been Mr. F. Bradford. 


g of the cables, an 


Ав mentioned in our last issue, the three-phase 11,000- 
volt current is transmitted to the sub-stations, and there 


Leal 


railway siding is brought right into the building in order 
to facilitate the erection and replacement of machinery. 
The switchboards, oil switches, and transformer chambers 
take up by far the greatest space, and are arranged in the 
manner indicated in the drawin Each transformer is 
placed centrally in a separate well-ventilated chamber with 
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Ете. 25. — Plan of the Baker Street Sub-Btation, 


transformed down and changed to direct current at 
Ae 600 volts by means of rotary converters. 
hough the substation equipments vary in size accord- 


ing to their tion on the line and the load 
that they wil have to , the plant is identical in 
type as far as possible in arrangement, having all 


been designed and installed by the British Westinghouse 
Company. The two sizes of rotary converters employed, 


its low-tension side facing the door, and a large air-shaft 
common to all the chambers prevides for a through draught. 
In the ceiling of the chambers, which is the floor of the upper 
gallery, large iron manholes are inserted to allow of the 
transformers being withdrawn if necessary, a hand-power 
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FIG. 2.—Details of the Transformer Chambers, showing Fireproof Roller Screens. 


800 kw. and 1,200 kw., have respectively 10 and 12 poles, 
and run at speeds of 400 and 555'5 revolutions per minute. 
The transformers used in connection with them are of 
300 kw. and 435 kw. capacity per phase, and are of the 
insulated self-cooling type. A good idea of the general 
lay-out of the sub-stations is conveyed by Figs. 22 to 25. 
Tbo rotaries occupy the ground floor, and in some cases a 


travelling crane being in most cases provided for this and 
other similar purposes. 

On the ground floor behind the transformer chambers 
is а passage containing the high-tension oil-break switches, 
and at the back of this are the cable ducts, through 
which the 11,000-volt feeders enter the building and the 
track feeders leave it. The lightning arresters are 
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F16. 27. — The Connections for One Unit of Plant in the Sub-Stations of the Metropolitan Railway. 


situated here on the end of each cable in separate brick | operated through gearing by means of levers placed 
partitions. All the high-tension switches are hand- | close to the edge of the upper gallery, and in the case 
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of those used in the rotary circuits are provided with 
time-limit relays, while automatic reverse-current relays 
are installed with the feeder switches. Electrical tripping 
arrangements are placed both on the switchboard panels 
on the gallery and the main levers. The high-tension 
bus bars of thin copper strip are contained in brick 
chambers situated directly over the oil switches. They 
are supported on substantial and effective insulators, and 
access is obtained to them through iron doors, which 
when closed render them inaccessible. The low-tension 
and operating switchgear is contained on several marble 
panels placed well in front of the "bus bar chambers in the 
upper gallery. They are very ornamental in appearance 
and quite simple in electrical design. Referring to the 
illustration (Fig. 23) of the Harrow board, the first panel 
on the left contains sundry measuring instruments, syn- 
chroscopes, etc.; the next three, the rotary converter alter- 
nating-current side, starting, motoring, and switching gear. 
Following these are three panels for the direct-current side 
of the rotaries, containing circuit breakers, shunt regulat- 
ing resistances, etc., and next the 11,000-volt feeder and 
. four-track feeder panels. The lighting of each sub-station 
is effected from a separate small transformer tapped direct 
off the feeders, and in addition an efficient gas supply is 
laid on to cope with the remote possibility of entire failure 
ofthe current. This latter point is an example of the great 
care and forethought that has been brought to bear on the 
design and construction of the sub-stations, where reliability 
has been made the essential feature; every possible accident 
or derangement has been foreseen and provided for. The 


drawings we reproduce in Figs, 24 and 25 are of the sub- 
station at er-street, where there was considerable 
difficulty in finding the space required for the apparatus. 
The arrangements, therefore, are not quite so symmetrical 
as in other sub-stations where there was ample room avail- 
able. In Fig. 27 we give а complete diagram of connections 
of a unit of plant in a sub-station, which our readers will 
be able to easily follow. 

We described the rolling-stock as far as it affects the 
creature comforts of the public in our issue for Dec. 16, 
and in our issue for July 29* will be found a complete 
description of the electro-pneumatic control as used on 
these trains. A few further details, will, however, be of 
service here to render our article more complete. Each 
motorcar, of which there are two in a train of six coaches, 
is equipped with four 150-h.p. iron-clad British Westing- 
house railway motors, one for each axle of the truck. 
There will, therefore, be the unusual amount of 1,200 h.p. 
available for propelling each train. The collecting gear 
carried on the motorcars is shown separately in Fig. 28, in 
which it will be noticed that the working parta are effectively 
shunted by flexible copper connections. This gear is 
installed on both sides of the motorcars, as the current 
rail is not always on the one side, and a similar arrange- 
ment is fixed to a beam in the centre of the truck for 
making contact with the return rail. The Westinghouse 
quick-acting brake is fitted to all the trains, and works 
automatically in conjunction with the unit-switch arrange- 
ment. Both the power and lighting wiring of the cars is 
carried out upon the soundest principles, with all conceivable 
precautions against fire. The method is illustrated in 
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* Electrical Engineer, vol. xxxiv., p. 153. 


Fig. 29, which shows some of the cables laid in asbestos 
grooves, filled in with a fireproof composition and covered 
with sheet asbestos, All the rolling-stock has been built 
at Birmingham and Manchester by the Metropolitan 
Amalgamated Railway Carriage and Wagon Company, 
Limited, under the immediate supervision of the railway 
company’s carriage and wagon superintendent, and the 
entire electrical equipment has been designed and installed 
by the British Westinghouse Company. 

For the actual details of the train control we would refer 
our readers to our previous description, which was fully 
illustrated. We reproduce, however, in Fig. 50, a photo- 
graph of the small master controller in position in the 
driving compartment of the train. This small controller, 
working on a 14-volt circuit, operates the needle air valve 
of the turret controller. The current for this circuit is 
taken from a 14-volt battery of accumulators, which is 
kept in series with the lighting wires on the car. This 
precaution ensures that the accumulators are fully 
charged. This controller has five notches for both forward 
and backward running, in addition to the off or neutral 
point. The movement of the controller handle to the first 


Fig. 29. — Interior of Motor Coach, showing the method of 
Fireproofing the Wiring. 


stop sets the emergency brake valve; the second seta the 
reverser (a piece of apparatus for controlling the direction 
in which the car is run), and puts on the main supply 
current; the tbird, or shunting notch, connects the motors 
in series with all resistance їп; the fourth brings the auto- 
matic accelerator into play, which closes the switches of 
the turret controller in their right order, unless checked by 
what is termed the limit switch ; and the fifth, opening all 
the pneumatic switches that have been closed and 
simultaneously throwing in others, connects the motors 
in the first parallel stage with resistance in circuit. 
After the movement of the master controller to the fifth 
notch has effected the change from series to parallel, the 
automatic accelerator again comes into play and limits the 
rate at which the necessary changes in connections are 
made to attain full speed. The overload and no-voltage 
return relay is in electrical connection with the actuating 
magnet of one of the pneumatic cylinders of the turret 
controller which operates the main circuit breaker. To 
prevent damage from a resumption of supply after any 
interruption, such as a break in the third rail or persistent 
bad contact in the collecting shoes, the no-voltage part of 
this device returns the controller to a position in which 
some considerable amount of resistance is in circuit, allowing 
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it to be gradually and automatically cut out when the 
current comes on again. Sudden interruptions and resump- 
tion of supply, such as occur when the collectors pass over 
points or crossings do not affect the relay, it being arranged 
to work too slowly for this. 

Three of the most important points in the control equip- 
ment of these cars that are ingenious and have been found 
to be useful are as follows: The poseibility has been 
recognised that through accident or sudden illness the 
motorman may leave hold of the controller handle, in 
which case, especially under the latter circumstance, grave 
consequences may ensue. This is provided for by means 
of a strong spring action, which, when the handle is 


rel ‚ returns it to the neutral position, interrupting 
all the electrical circuits, and causes the brakes to 


be immediately applied over the fall length of the 
train. In ordinary reversing of the train this 
arrangement does not operate, provided the handle is 

quickly over the neutral point. The second safe- 
guard is that which prevents any harm being done to the 
. motors if the operator moves the controller handle rapidly 
over to the full parallel position. In such a case the speed 
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Fie. 30,—The Westinghouse Master Controller and Air Brake in position 
in the Driver's Compartment of Motor Coach. 


of working of the turret controller does not increase, and 
the various connections passing from first series to full 

el are made automatically at the right pace. This 
reduction of the human element to a very low value results 
not only in greater safety and comfort to passengers, 
but in considerable economy in power consumption, amount- 
ing to as much as 10 or 15 per cent. over that obtained 
by ordinary hand-operated methods. The third provision 
is a system of interlocking between the control equipment 
and the power brakes, whereby the controllers throughout 
the entire train are opened automatically when the brakes 
are applied, no matter in what position the driver may have 
or continue to hold the master switch handle. 

We have described above the excellent equipment with 
which the Metropolitan Company hope to more than 
recover the traffic which has been lost due to competition 
from the Central London Railway and electric tramways. 
The laying down of such a large plant, both in the power- 
house and in the sub-stations, ів no light task, and it has 
involved heavy work on all concerned. Mr. Thomas 
Parker, M.LEE, has been the company’s consulting 
engineer for the work, and he has been assisted by his son, 
Mr. E, T. Parker. We are indebted to these gentlemen for a 
great deal of the information given herewith, and for the 


loan of drawings from which our illustrations have been 
prepared, and for their courtesy in showing us the Neasden 
station and train equipment. It is only to be expected 
that Mr. Thomas Parker, with his pioneering experience in 
tramway and railway work, should have been called in to 
assist in this undertaking. | 
On Mr. А.С. Ellis, the general manager of the com- 
pany, has fallen the work of organising the conversion 
of the line. Mr. C. Jones has been appointed the chief 
electrical engineer to the company. The work on the line 
has been carried out under the direction of Mr. E. P. Seaton, 
the company’s engineer, and Mr. A. Ingram has super- 
i the construction of the new rolling-stock. These 
entlemen and the contractors, the British Westinghouse 
mpany, have now before them the difficult task of changing 
over the service from the one system to the other without 
interrupting the regularity of the running. It is con- 
venient that the line to Uxbridge should be first to chan 
over, a8 this will allow of full proof being made of all the 
new rolling atock before it is introduced into the Circle 
schedule, where an interruption would be much more 
serious. It is pleasing that the end of 1904 should mark 
the beginning of a change which in the Mg. year will 
render the tunnels between Baker-street and King's Cross 
habitable. 


AMERICAN OIL-ENGINE CENTRAL STATION. 
BY FRANK C. PERKINS. 


The oil-engine has had the most wonderful development 
during the past decade as well as the internal-combustion 
gas-engine, aud many planta are now being installed in this 
i as well as in Europe. The accompanying illustra- 
tion (Fig. 1) shows a recent gas-engine electric light plant 
at Jewett City, Connecticut, while Figs. 2 and 3 show the 
details of construction of these most interesting engines. 

This oil-engine is operated on the four-stroke or Otto 
cycle, and differs from other internal-combustion engines 
in compressing a full charge of air to a point above the 
igniting point of the fuel, then rejecting this fuel for a 
certain period into this red-hot air, where it burns with 
limits of pressure and temperature under perfect control. 

The engines installed at the Jewett City electric light 
plant havo each a capacity of 75 b.h.p. and 100 i. h. p. 
They are of the vertical marine type with triple cylinders, 
as mentioned above, with a 15in. stroke, and cylinders 
10in. in diameter. In this plant there are two 50-kw. 
Westinghouse alternators of the single-phase type, supply- 
ing a current of 2,200 volts pressure and a frequency of 
60 cycles per second. direct-current exciter is belt- 
driven from each of these machines. These exciting 
dynamos each have a capacity of 1:5 kw., and supply a 
current of 125 volts when operating at a speed of 1,500 
revolutions per minute. 

The method used for lubricating the cylinders is auto- 
matic, and is not connected with other engines. Beneath 
each cylinder, housed in by iron-plate doors, is an oil well 
into which the connecting rod crank end plunges, slushing 
the oil into the cylinder at every stroke. By this means 
of lubrication the wear on the inside of the cylinders is 
very slight. There are two storage tanks, provided with a 
capacity of 6,500 gallons. These tanks are placed under 
ground, and contain crude petroleum, which costs, delivered, 
4'6 cente per gallon. This is received in tank-cars in 6,000 
gallon lots, and is drawn to the tank by tank-wagons, and 
the oil is pumped from the storage tanks into a feed tank 
above the engine which has a capacity of 40 gallons. 

A wooden tank of 7,000 gallons capacity is located out- 
side of the building, and furnishes a continuous flow of 
water through the cylinder jackets for cooling p в, 
Рашрв are provided beneath the floor to fill this tank, апа 
they are operated from the main shaft of the engine, the 
water being taken from the pond below. 

In reference to the economy of operation of this plant 
as to fuel and labour, it may be stated that one of the 
engines consumed an average of 38 gallons of oil for 12 
hours’ run, with an rir output of 55 h.p. This engine 
and dynamo was used for doing commercial aud street 
lighting, and the cost of operation, it is claimed, waa 
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693dol. 50 cents for one year. In this estimate the oil was 
taken at 5 cents per gallon, making the expense for fuel 152 
cente for 55 h.p. per (nen or 1dol. 90 cents for 12 hours. 
An engineer of Jewett City places the lowest possible 
amount of coal used to run a elide-valve steam-engine— 
not high speed—at two tons for 55 h.p. for 12 hours, which 
would cost, at 4dol. per ton, 8dol. per night. It is esti- 
mated that—with the services of a fireman, who would be 
needed, at 10]. 50 cents per night—the total cost would 
be 3, 567dol. 50 cents per year. It is suggested that in 
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OF BOROUGH COUNCILLORS. 
[COMMUNICATED.| 


There are certain terrors incidental to the 
control of technical business undertakings which are absent 
from the minds of men who manage the operations of 
private engineering companies. In the latter case the non- 
technical shareholders generally recognise their limitations, 
being induced to do во by ап i iate sense of the 
pecuniary rightness or wrongness of their procedure. The 


THE EDUCATION 


Кта. 1. —Jewett City Electric Light Plant, using Diesel ОП Engines and Westinghouse Single-Phase Alternators, 


cold weather pipes can be attached to the cylinders of the 
engine and the heat used for radiation. 
he gas-engine or oil-engine electric light plant is 
certainly a most compact equipment, and the engine-room 
and entire installation may be kept extremely neat and 
clean at all times, as no boilers, smokestack, coal-bins, 
stokers, heaters, or ashes are at hand, while the fuel expense 
begins only when the engine is started, and stops as soon as 
the valve is closed. 
Two 50-kw. Westinghouse single-phase dynamos at the 
Jewett City electric light plant are belted to the oil-engine. 


4 


— 


(o ALR 


Я Hoss A, 

B on. зоом Итке 

C -phin Nesse e ma Cue: 
D. STARTING Fes . 

E Pre ro For. vares 


PLAN 


Ae Conrresser 


FIG. 2, —Details of Diesel Three-Cylinder ОП Engine at 
Jewett City Plant. 


The wiring from the alternators is carried under the floor 
to the switchboard, and the 2,200-volt circuits are run in 
lead-covered cable. The switchboard consists of two panels 
of marbleised slate 8ft. long and Sft. high, mounted on a 
frame of steel tubing. Each of these panels is supplied 
with a voltmeter and ammeter, as well as a double-throw 
double-pole interlocking switch for connecting the com- 
mercial lights to the generator, also the usual circuit breaker. 
The lighting system of this town includes about 2,000 
incandescent lamps of 16 c.p. each, and 100 6°5-ampere 
incandescent street lampe. 


technical staff is therefore given a much freer hand than is 
sometimes the case in municipal concerns, where the money 
value of a mistake is only distributedly felt through the 
medium of an increased rate. "There is a great temptation 
to a borough councillor, elected for a comparatively 
short period of authority, to proceed somewhat beyond 
the limits of his knowledge in the peni to accomplish 
something which will place garlands of local glory upon 
his brow. . 

It is therefore hardly to be wondered at that the rela- 
tions existing between borough councillor and engineer are 
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Fig. 5. —Detalls of Connections of Diesel Oil Engine at Jewett City 
Electric Plant. 
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not always of the happiest. The engineer, strong in the 
consciousness of a special knowledge, combate any inter- 
ference with the satisfactory performance of the work 
under his control. The councillor, winning his seat through 
mazes of impassioned oratory, caustic criticism of accounts, 
and fervent promises to inaugurate the millennium, is not 
the man to be “drowned” by a condescending explanation 
of the reason why apparent black is in reality white, 
delivered by a gentleman whose technicality is far in 
excess of his salary. The result is the production of such 
unfortunate impasses as recently occurred in one of our 
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metropolitan boroughs. Sympathy with or denunciation 
of either party is of no value in such a case. The question, 
a solution to which is more or less urgently required in 
every part of the country, is: What can be done to produce 
sympathy of feeling and, if possible, a common point of 

view for councillor and engineer! 
There is no doubt that the Municipal Electrical Associa- 
ion by means of 


tion is doing splendid work in this di 
ion of worke and the reading 


its conventions for the ins 

of papers bearing on the business and engineering aspects 
of municipal electrical undertakings. Its effect on the 
mutual esteem of those gentlemen holding responsible 
positions who attend these conferences must be very marked, 
and the severer exercises are judiciously tempered with 
certain social fanctions which display to the participants 
amiable qualities in their fellow-men, the recollection of 
which may serve as oil on the troubled waters of debates 
in committee. But not every member of an electric light 
or electric tram committee can spare the time to run away 
to the other end of the country for a week of electrified 
reunion. What is to be done with those councillors who 
prefer to stay at home and address their constituents ? 

Briefly, the remedy would seem to be to take advantage 
of their natural inquisitiveness. A borough councillor who 
is not anxious to visit the electric light works, to inspect 
the same, and to ask the greaser if there is anything wrong 
with the boilers, is sped re lacking in initiative. 
Moreover, if the engineer exhibits symptoms of resentment, 
the councillor will not desist, but will try to dodge the 
engineer by calling at unexpected times in the hope of 
finding out what it ia the engineer is trying to hide. 

The eommittee should be enco to inspect the 
works en bloc. The individual asperities of the members 
are modified by combination in very much the same way 
that a composite photograph presents a much softer outline 
than any of its component facial representations. A 
councillor surveying the station alone is apt to imagine 
himself the cock that craws on his ain dunghill” ; when 
in company with others he is less assertive. Moreover, the 
individual stocks of technical intelligence are pooled ; the 
engineer has less popular lecturing to do, and time is 
economised. 

Having, then, got your councillors together, nominally 
for a tour of inspection, really for a course of instruction, 
how are you to administer the medicine so that they may 
have no suspicion that they are being dosed, but rather 
that they are feeling your pulse? Bare-faced lecturing 
will not be tolerated ; deferential requests for exchanges 
of ideas let loose the floods of amateur criticism. e 
best method is probably to turn the generating station 
into & temporary electrical exhibition for the benefit of 
the councillors. 

Perhaps this may be best illustrated by detailing a very 
successful process to which a newly-elected electric light 
committee was subjected by one of our borough council 
engineers. The members of that committee were of the 
native-intelligence order. Their business capabilities in 
their several trades were undoubted ; their knowledge of 
loeal conditions and facility for expressing the same made 
them respected of the populace and a power in debate. 
Their x pr wer with technical matters was, however, 
superficial. The borough engineer opened fire upon them 
by inviting them to а species of state inspection of the 
works, the committee being asked to assemble at а fixed 
hour in the general office of the station. On arrival they 
were severally presented with a neatly-typed itinerary, of 
which the following phs are typical quotations: 

“‘ Test-Room.—Here will be seen a collection of mains 
accessories, including feeder pillar, section box, samples of 
feeder, network and house service cable, a meter board 
complete with fuse box, meter and demand indicator 
similar to those installed on consumers' premises. Teste 
will be made on the efficiency of incandescent lamps by the 
aid of the photometer during the committee’s inspection of 
this part of the works. The testing set used for the 
location of faults in cables will also be exhibited.” 

* Engine. Room.— Eutering the engine-room from the pump- 
house, the three Belliss triple-expansion engines will be 
seen, each having its own condenser and air and circulating 
pumps." (Particulars of the horse-power, revolutions, etc., 


follow.) To the right are two Willans tripl sion 
engines, the enclosed moving portions of which are lubricated 
by the action of the cranks splashing in an emulsion of oil 
and water. If the state of the load on the station permits, 
one of these engines will be run round slowly with 
inspection doors removed, when the lubricating action can 
be observed.” 

“ Switchboard.—This, which faces the dynamos, controls 
the entire works output. Cables are led to the board from 
each machine, and the current is then distributed to the 
mains feeding the load in different parte of the borough. 
These maine or ‘feeders’ convey the electrical energy from 
pairs of switches on this board to the following points, 
where they are joined to the distributing network through 
a feeder pillar or section box such as those shown in the 
test-room.” (Here follows a list of the feeding pointe of 
local interest only.) The pad panel has mounted 
upon it four voltmeters, two for showing the actual pressure 
of the machines and 'bus bars at the station, and two'for 
indicating the pressure at the feeding pointe. The latter 
object is accomplished by running back three small con- 
ductors called pilot leads, which can be connected to the 
two voltmeters at will, and it is by keeping a mean pressure 
on the various feeding pointe in tlie district that the regula- 
tion of the supply is carried out." | 

In the boiler-house attention was drawn to. chain-grate 
stokers, and samples of condensed water before and after 
treatment with aluminoferric wers shown, а succinct 
account of the process being given in the itinerary. One 
of the filters was open for inspection, and samples of the 
filtering material before used and after some days’ running 
were shown. 

The offices were likewise included in the exhibition, for 
here an arc lamp similar to those used in the streets was 
hung up, the casing being removed to show the mechanism, 
Moreover, the image of the arc was projected on to а screen, 
а caution being thoughtfully inoluded on the programme to 
the effect that “ It will be noted that the projected image 
of the arc on the screen is inverted owing to the action of 
the lens.” In another part of the offices four incandescent 
lamps—two new, two blackened—were glowing in front of 
white card screens. Concerning these the councillors were 
informed: Two efficient incandescent lamps are here 
shown consuming between them one unit in 74 hours. 
Beside them are two inefficient lampe, which it will be 
noted are giving considerably less light and which are con- 
suming one unit in six hours." A small display of Nernst 
lamps was also made, with the comment that It is expected 
that this lamp will take a similar position in the electrical 
industry to that occupied by the incandescent mantle in gas 
lighting.” 

The borough engineer added one final touch which 
partook of the wisdom of the serpent. Mindful that 
medicine, even if administered in pilule form, is much 
more acceptable if sugar-coated, he influenced the chairman 
of committee to such an extent that on the return to the 
offices the councillors were gratified with a simultaneous 
offer of cigars and other comforts, and an appeal as to their 
opinion of the working of the station. The engineer after- 
wards put it on resord that it was the most entirely 
enthusiastic committee he ever had the pleasure of meet- 
ing. Moreover, as each councillor went away with just 
that soupçon of technical knowledge that so admirably 
equips the usual canvasser, the borough engineer had in 
effect turned loose on the borough a dozen or twenty 
enthusiasts for electric lighting able to speak with exactly 
that technico-business manner which carries conviction to 
the man with the gas bill he doesn't like. 
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APPOINTMENTS VACANT. 


Electrical Engineer, Hanley Corporation. Salary £300, rising to 
2550 by annual increments of £10. Applications to Town Olerk by 
Jan. 10. See advertisement in last issue. 

Junior Assistant, King’s Lynn. Oommencing ашт, £65 рег 
annum. Applications to Borough Electrical Engineer by Jan. 7. 
advertisement. 


Working Electrician, Bridgend (Glam.) Urban District Council. 
Salary, £150 per annum. Applications by Jan. 5. See advertisement, 
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RAILWAY ELECTRIFICATION. 


In this, the last issue for the year 1904, one naturally 
looks to see in which of its many branches electrical engi- 
neering has made the greatest strides in the year that is 
just closing. This looking back on the work of the year 
reminds us of the early days when it was possible to give 
а comprehensive review of the contracte actually com- 
pleted by the few electrical firms which were then in 
existence. The rapid growth of the industry and the 
increase in the volume of business done renders any such 
review quite impossible at the present day. The striking 
feature, however, in the electrical engineering work carried 
out this year is thecommencement of the electrification of our 
railways. The Lancashire and Yorkshire Railway Company 
havecompleted theconversion of their Liverpool toSouthport 
and Crossens line, which involved some thirty miles of route, 
and the North-Eastern Railway Company have completed 
and opened for electrical working the suburban lines which 
connect Newosstle-on-Tyne with the seaside residential 
districts which have sprung up round Tynemouth and 
Whitley. In this case some thirty-five miles of route are 
involved, as some lines running westward to country dis 
tricts have also been electrified. The even larger work 
of the electrification of the underground railways of 
London has been in full swing during the year, and the 
Metropolitan Railway Company have officially opened the 
line connecting Baker-street and Uxbridge for electric 
working. The Metropolitan District Railway Company 
have also run a number of trains on some of their outlying 
lines, and there is every prospect of the Inner Circle 
service being worked electrically in the spring of next year. 
While the work of the electrification of steam railways has 
now been started, the lines converted form but a small 
fraction of even the suburban lines which must eventually 
adopt electricity for motive power. The progress of 
electric traction on railways in this country has been slow, 
due, we believe, to the serious financial questions involved. 
Thus, the earlier electric lines, like the Liverpool Overhead 
Railway, opened early in 1893, or the pioneer tube railway 
of the City and South London Company, opened in 1890, 
were hampered by the excessive cost of construction per 
unit length, and also by the fact that they were isolated 
lines without through connection to other railway systems. 
In consequence of this, the financial returns have not 
given a sufficiently large dividend to the share- 
holders to make the public keen to finance other 
undertakings of a similar nature. The Central London 
Railway, with ite better load factor, was more 
successful, and clearly proved, like its predecessors, that 
electricity is a more efficient agent for working rapid 
suburban lines. There is little doubt but that the competi- 
tion of these earlier tube railways and of electric tramways 
is the chief reason why railway managers are beginning 
to electrify their suburban lines. In the case of the 
North-Eastern Railway the results obtained already show 
that traffic returns can be restored by electric traction to 
atleast as high a level as before the tramway competition 
was commenced. Other railway managers now recognise that 
electrification is bound to come, and their attendance at the 
opening functions of electrified lines shows their keen 
interest in the subject. The work now being undertaken 
by the Great Western Railway Company and by the London, 
Brighton, and South Coast Railway Company is an indics- 
tion that the interest does not stop at schemes on paper only. 
As regards the technical side of the conversion, it is now 
clearly proved that with electric trains higher acceleration 
and mean speeds can be obtained with the multiple-unit 
system more economically than by the older method of 
employing a locomotive, whether the same be steam or 
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electric. 
parts of the train from the driving compartment have yet, 
perhaps, to be considerably improved, but it is gratifying 
to know that three of our large firms are independently 
working on the subject, and they have each obtained 
success in practice, although their systems of control are 
radically different. This conduces to the survival of the 
fittest, and to the more economical electrification of other 
lines. While the progress in equipment for electrically 
driving heavy trains is satisfactory, there still remains with 
us the problem of conveying the current to the cars. All the 
time that the third rail was used on lines like the Liverpool 
Overhead or on the tube railways, in which the public have no 
access to the track, there was little to complain of as regards 
danger. This is far from the case when railways ranning 
through open country have exposed third rails for convey- 


ing the current at a voltage approaching six hundred. It is 
almost impossible to keep people from straying on to the 
track, and unfortunately with the unguarded rail a con-. 
siderable number of fatal accidents have occurred. We 


understand that the London and Brighton Railway Com- 
pany, acting on the advice of Mr. Philip Dawson, are 


going to try overhead conductors on their line near London, 
which is to be shortly equipped for electrical working. 


It seems to us that the ultimate solution of thie problem 
is intimately connected with the new type of alternate- 
current railway motor, and that eventually overhead wires 


will be used with a much higher voltage on them.  Inoreas- 


ing the voltage on the overhead wires will not materially 
increase the danger, as there are numerous satisfactory 
deviees for rendering an overhead wire dead should a 
fracture occur. There is every sign that the year now 


before us will see great developments in the spread of 


electrification on our large railway systems, and we trust 
that the work will be more remunerative to contracting 
firms than other branches of the industry are at the 
present time. 


CORRESPONDENCE. 


“Опе man's word is no man's word, 
Justice needs that both be heard." 


THE METRIC FALLACY. 
SIR, —My attention has been drawn to a letter appearing 


in your issue of the 25га inst. from Lord Belhaven, in 
which he states that it is obvious “if the proposal of the 


British Weights and Measures Association is carried out, 
the confusion would be as great, eto." 


His lordship will perhaps be surprised to learn that this 


association bas not. yet made any proposal, though I am 
quite aware that some metricaliste, for reasons of their 
own, have imputed to us а certain proposal whích they 
have worked out in their own way, and made as big a 
muddle of it as they possibly could, and are now sending 
it forth as the prosposal of this association—a procedure 
which is about as correct as their statement that the metric 
system is “universal on the Continent except in a few 
nooks and corners.“ — Yours, etc., (Еко. MoonEs, Sec., 

British Weighte and Measures Association. 

London, S. W., Dec. 28, 1904. 
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SWITCHBOARD INSTRUMENTS, ETC.—Mesars. Cecil Hodges and 
Co., Balfour House, Finsbury-pavement, London, E.C., have 
recently published a price list, in which are included descrip- 
tions of their gravity and moving-coil instruments, recording 
instruments, horse-power meters, traction switches, circuit 
breakers, motor starters and regulators, porcelain switch fuses, 
distribution boards in cast-iron cases, house service fuse boxes, 
etc. The list is excellently printed on art paper, the illustra- 
tions being from wood blocks. We understand that Messrs. 
Hodges and Oo. have a quantity of switchboard work in hand, 
including several large central gtation lighting and traction 


The details of this control of motors in various 


MANCHESTER LOCAL SECTION OF THE : 
INSTITUTION OF ELECTRICAL ENGINEERS. 


Presidential Address by C. D. Taite. 


Before touching upon che subject of my address permit 
me to tender you my most sincere thanks for the honour 
you have done me in selecting me ав chairman for the 
present session of the Manchester Local Section. This 
section is now, and has been for some time, by far the most 
important branch of the parent Institution, embracing as it 
does over 700 members of the various es. The chair- 
manship of the section is, therefore, no empty honour, and 
while I am fully aware of my own deficiencies, you may 
rely upon my doing my utmost to follow in the steps of 
my predecessors, and to uphold—as they have done—the 
dignity of the chair. In this matter I am happy to know 
that I shall have the support of all members of the section. 

As most of you are aware, a students section was 
successfully inaugurated last session, and this immediately 
led to a large increase in the number of studente belonging 
to the section ; in fact, at one meeting of the Institution in 
London no fewer than 120 new Manchester students were 
elected. The students start the session with about 250 
members, and an excellent syllabus has been arranged, 
upon which the Students’ Committee are to be heartily 
congratulated. The ardour with which this new develop- 
ment has been taken up by the younger generation of 
electrical engineers augurs well for the future of this 
section, as the experience gained by ing their views 
at the junior meetings will be of the greatest service to 
those concerned when they come to take part in these 
general meetings; the quality of our debate will soon be 
materially benefited. 

I will now pass on to the subject with which I propose 
to deal principally to-night, as it is the branch of electrical 
work with which I am best acquainted—namely, electricity 
supply undertakings—and having had the privilege recently 
of a tour in America, under the auspices of our own 
Institution, and also the American Institute of Electrical 
Engineers, I propose to discuss a few pointe in which 
American practice differs from our own. Both in this 
country and in America the electricity supply business 


| started in a very modest way, with small statione equipped 


with what would now be considered quite diminutive 
machines, the main point of difference in the practice of the 


| two countries being that in America all wires and cables 


were run above ground, while almost from the earliest days 
both feeders and distributors in this country were laid 
underground with few exceptions. If we follow the 
development over here, we find that it has been slow but 
steady, the small stations being gradually enlarged, until 
in the big cities they became so unwieldy and so 
uneconomical that a new generating station on a compre- 
hensive scale with big units became a necessity, the small 
stations being used as sub-stations for distribution purposes. 

A fandamental difference due to legislative enactments 
in the methods of dealing with the problem of supplying 
electricity from central stations, was observed in the two 
countries from the commencement. In Britain, with the 
sole exceptions of London and Newcastle, competition in 
the supply business was prohibited, one provisional order 
being granted for each city, town, or district. In America, 
on the contrary, a town of the size of Chicago or Phila- 
delphia would be divided up amongst quite a number of 
companies, totalling sometimes as many as 20, each operat- 
ing on a comparatively small scale, and frequently adopting 
entirely different systems as regarde voltage and type of 
current. The development was more rapid over there, on 
account largely of the absence of those vested interests 
which here one always finds opposed to any great change, 
and also because the overhead system of supply enabled 
cables to be run more easily and much more chesply than 
in this country. 

To the early success of supply undertaking in America 
is perhaps traceable a great divergence of practice in 
distributing electricity. I refer to the almost universal 
system of suppl ing current in the States at a pressure 
of 110 to 120 volts direct current for lighting and 250 volts 
for motors, sa compared with our pressures of from 220 to 


` to pass without any alteration being made. 


ean be made much lighter. 
. of the vertical t 
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250 for lighting and 440 to 500 for power. It seems not 
improbable that when the higher-pressure lamp came along 
it was found it would be so expensive to change the arc 
lamps and motors that the psychologieal moment was allowed 
Probably 
another reason was that no company operating in com- 
petition with other companies eared to make a change, 
which at that time would certainly have caused an increase 
in consumers’ accounts, due to the low efficiency of the 
high-pressure incandescent lamps. Be that as it may, the 
Americans, with very few exceptions, did not make the 
change, and probably will never do so now. The result is 


that their distributing systems—so far as they are laid 
underground —are at the present time very much more 


expensive than ours, and where the supply necessitates 
sab-etations and transformation from high-tension three- 


phase to low-tension direct-current, sub-statione have to be 


much more frequent than over here, When the Ameriean 
engineers found their original sites becoming too small to 
meet the increasing demand, they recognised the fact that 
centralisation of large units under one roof would tend to 
economy, and there bci in the various cities and towns 
the process of consolidation, with the result that at the 
present time one generally finds in each city one company 


.enly operating, this company being а consolidation of the 


many pioneer companies. By a series of developments, 
therefore, America has arrived at a point which our 
authorities foresaw from the firet, and provided for by 
refasing to sanction more than one provisional order for a 
given area, and the evolution which has taken place over 
there seems to emphasise the fact that the competition that 
immediately arises between electricity and gas where light 
is concerned, and electricity amd private plants where 
power supply is concerned, is in the nature of things so 
keen that to create competition between rival electricity 
undertakings in the same area is totally unnecessary, and 
not to the best interests of the community. 

In England we are rapidly becoming converted to the 
advantages of the steam-turbine for driving our large units, 
particularly for alternating-current work. The manufacture 
of direct-current dynamos suitable for the high speeds at 
which turbines. have to be run has not yet become general 


· practice, зоа there are а fair number of successful 


turbo-driven direct-current generators in operation, but 
generally speaking they are of comparatively small size. 
It is now clear, however, that turbo-alternators can be 
satisfactorily designed and built for almost any power, and 
we shall shortly have running the power station of the 
underground railways in London, equip with 10 
5,500-kw. turbo-alternators, these machines being eapable 
of carrying a load of 50 per cent. above that at which they 
are rated. The advantages of turbines have been enumerated 
so frequently that there is no need to tabulate them here. 
I would only call attention to two of them——namely, the 
great capacity they have for overloads, and, secondly, 


‘the saving in capital expenditure which their adoption 
renders possible. A 50 per cent. overload can be 


main 
tained permanently on a turbine with little loss of 
efficiency, the principal loss being generally in the reduced 
vacuum. It is, therefore, important when ordering turbo- 
driven plante to specify for ample margin in the generator, 
in order to take advantage of the overload capacity of the 
turbine, a feature likely to be of the utmost utility in 
central-station work. 

With regard to the reduced capital expenditure required 


with tarbo-driven plants, it is obvious that the plant itself 
, costs much less than а slow-speed set of similar output, and 


owing to the redueed weight, the even turning moment, 
and the absence of all downward thrust, the foundations 
Again, a turbine plant—even 
be housed in a comparatively low 
building, and the floor space occupied isa minimum. On 


‘the other hand, in order to gec the best results from a 


turbine, an ample water supply for condensing purposes is 
essential, and this to some extent restricts the choice of a 
suitable site. As regards coal consumption, the advocates 
of turbines and of reciprocating engines both claim the 


best results for the type which they favour, but I think |. 


that one will not be far wrong in stating that with regard 


. to this feature there is little to choose between the two 


types, when both are working under suitable conditions. 
In America it did not appear that the turbine was making 
such rapid headway as in this country ; one could not help 
being struck, for instance, by the very large number of 
slow-speed machines in course of construction going 
through the shops of the General Electric Company and 
the Westinghouse Company of America. On the other 
hand, at Boston and Chicago turbine stations are in course 
of construction, the machines being of the vertical type, 
and of 5,000 kw. capacity. In both these stations, but 
more especially in the case of the Chicago station, the 
division of the plant into units complete in themselves has 
been very thoroughly developed ; thus not only was each 
set supplied with ite individual condensing plant and 
hydraulic pump for the step bearing of the turbine, which 
is worked at 1, 200lb. pressure per square inch, but there 
was by the side of each machine & boiler feed pump; thus 
the firemen had nothing to look after but their boilers and 
Stokers. Each turbine, again, had its own range of boilers, 
which normally was kept quite distinct from the rost of the 
boilers, there being only a—comparatively speaking—small 
connecting pipe between two adjacent ranges for use in 
case of great emergency; there was also a common chimney 
for two ranges of boilers. The arrangement, in fact, was 
practically the same as in the Carville power station in 
Newcastle, the boiler-house being at right angles to the 
engine-room. 

With regard to the control of these large unite, the 
Americans have adopted everywhere—in some cases in & 
most elaborate manner—a complete system of oil-break 
motor-driven switches with electrical remote control; in 
some cases duplicate control boards have been provided, 
so arranged that while one remains in use the other 
cannot be operated. Duplicate bur bars appear to be 
universal, and they are so designed as to render it possible 
to sub-divide the feeders and sub-stations which they supply 
into distinct groups, each of which can be fed by a separate 
machine. The safety of the emp!oyés—as far as the 
handling of these large unite is concerned—has been dealt 
with most thoroughly, and at the same time elaborate pre- 
cautions have been taken to prevent breakdowns, and also 
to minimise their effect should a failure on any portion of 
the plant occur. The oil-break switches themselves are 
usually arranged in lock-up rooms provided for the pur- 
pose. The amount of capital expended on switchgear is 
very great, but figures giving the percentage of the capital 
expenditure under this heading were not forthcoming 

With regard to the boiler-houses, Babcock and Wilcox 
boilers, sometimes with mechanical stokers and sometimes 
without, appeared to be the universal feature of American 
power-houses. It seemed strange to find that in a country 
where labour-saving devices are specially favoured, owing 
in some degree to the high rate of wages prevalent, the 
question of mechanical stokers versus hand firing has not 

et been definitely settled. The Americans appear to be 
in the same etate of doubt as to which system is the most 
economical in the long run, as we are in this country. 
When one hears of widely divergent resulte being obtained 
from mechanical stokers of the same make, and using 
similar fuel, one is driven to the conclusion that the 
personal factor of the fireman has а good deal to do with 
the results obtained, and in cases where inexperienced men 
have been employed, owing to the belief that a mechanical 
stoker only requires watehing and oiling, good results can 
hardly be looked for. Experience seems to show that the 
quality of the labour required for the mechanical stoker is 
quite as high as for hand firing, but the quantity required 
is less. The fact is the burning of coal —if the best results 
are to be obtained—requires close attention and strict 
supervision, whatever be the means adopted for feeding 
the furnace, and steam users who neglect to take any 
account of the producte of combustion can hardly look 
for the best results. In these days of automatic recorders 
there is plenty of choice as regards the necessary instru- 
ments for taking records of the flue gases, and when the 
apparatus is first connected to the flues, the small percentage 
of CO, gas indicated is frequently astonishing. 

With regard to the staff employed in a generating 
station, all those who have visited the States must have 
been struck by the attention which is given to the personal 
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comfort of the staff, and also to the opportunity which is 
given to them to оров their technical knowledge by 
providing them with clubrooms, where they may meet and 
discuss matters of interest; these rooms are open, not 
only to the technical and office staff, but to every man 
employed by the company, however humble his position. 
Encouragement of this kind undoubtedly tende to make a 
man work more intelligently, and the statement that the 
men avail themselves largely of the facilities offered them 
to improve their knowledge: seems to point to the fact that 
education in America has reached a higher standard than 
has yet been obtained in this country. This system of 
encouraging all grades of workmen to learn is a 

one, and one which station engineers over 
here may with advantage take into consideration. In 
America there appears to be a much greator desire to 
gain knowledge than is the case in this country. Thus, 
when visiting Harvard University, we were informed that 
no less than 25 per cent. of the studente earn their living 
while prosecuting their studies, and in the vacation it is 
no uncommon thing to find university men acting as drivers 
or conductors of tramé&rs, or doing other equally humble 
work. It certainly does appeal to engineers to find that a 
man is not looked upon with scorn at the highest séate of 
learning because he uses his hands to pay for the training 
of his brain. "This entbusiasm for work is encouraged by 
employers, who have created a big demand for college- 
trained men. These men are paid from the day on which 
they start work, and their future promotion depends on 
their own ability and industry. A great deal has been 
. written recently on the subject of the training of engineers. 
Personally, I feel that the facilities are available at the 
technical schools for young men to obtain a sound technical 
training provided that they attend the day classes for a 
three years’ course. There is a necessity, however, for better 
organisation on the part of the educational authorities for 
obtaining appointments for their pupils when they have 
finished their course of technical instruction. It should not 
be a matter of great difficulty to make arrangements with 
local manufacturers whereby the latter would undertake to 
reserve a certain namber of appointments annually for 
suitable scholars from the technical schools if they were 
forthcoming. In this manner technical training would 
receive great encouragement, and eventually the employers 
would certainly reap the benefit. One cannot expect men 
to give up three years of their life for technical training 
if at the end of that time there is no prospect of an 


pi sus apaga 
ing, now, from central-station practice to the question 
of transmission and distribution of electricity, we find in 
America oonditions which do not exist in this country. 
Over here, with few exceptions, there is no great difficulty 
in finding а suitable site for а generating station in any 
town where a supply is required; to that extent the con- 
ditions are the same in America, but there is this great 
difference that in many parts of the country, water power 
remote from any large centres of population is available, 
and is utilised for generating electricity; the power so 
genersted has to be transmitted to the towns, with the 
result that overhead systems working at what we should 
consider excessively high pressures are quite widely used. 
The longest transmission scheme which was visited by the 
Institution of Electrical Engineers on the occasion of the 
recent tour was that from Shawinigan, on the St. Maurice 
River, in the Province of Quebec, to Montreal, a distance of 
about 90 miles. Power is transmitted on this system at a 
pressure of 50,000 volts, the current being three-phase at 
50 periods, and the conductors being of aluminium. The 
line rans the whole distance alongside the railway, which is 
convenient, as the country is quite new, and transport 
difficulties would otherwise arise. This transmission scheme 
is typical of many other cases, with the result that three- 
ү working from the transmission point of view was 
eveloped much earlier than was the case in this country, 
where the necessity for high-tension transmission did not 
arise so soon. At the same time, it is noteworthy that 
while the three-phase transmission schemes have been per- 
fected, the distribution schemes are almost invariably on 
the ori system of three-wire, direct-current at 110 to 
120 volta between the neutral and each of the outers, with 
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& certain amount of alternating current for the scattered 
suburbs. The question of speed regulation of motors has 
undoubtedly had a great deal to do with the general 
adoption of direct current, while with regard to the low 
supply pressure referred to previously, it was stated that 
not only did expense stand in the way of any change to a 
higher pressure, but in the interests of consumers them- 
ara the lower pressure was preferable owing to the higher 
efficiency claimed for the lamps. The latter argument was 
undoubtedly one of considerable force in this country years 
ago, when the first changes to the higher pressure were 
being made, but at the present day there is little to choose 
in efficiency between lamps of 110 and 220 volte; and the 
saving in eapital expenditure, not only on the cable. system, 
but in the houses of consumers, makes the higher 
pressure undoubtedly the most economical for both supplier 
and consumer. With regard to lamp pressures, the Edison 
companies control a large number of stations, and arrange 
matters ao that the standard pressure in the various towns 
differs slightly. This is done in order to utilise to the 
fullest extent the lamps turned out by the lampmakers, the 
specification and standardisation of these lamps for the 
various pressures being very rigid. Ed 

Referring to the principle involved in the consideration 
of overhead v. underground conductors, where overhead 
systems are carried to excess, as has been tho case in some 
of the American cities, particularly in Pittsburg and 
Montreal, the effect is most disfiguring. On the other 
hand, there is a good deal to be said for overhead con- 
ductors for scattered areas, whether they be suburbs of a 
large city or only a country district. In such areas the 
cost of eable per consumer frequently runs out toa very high 
figure, which could be much reduced if overhead distribu- 
tion met with favour and could be adopted. Electricity is 
in much more general use in America for all purposes than 
is the case in this country, in spite of the fact that in the 
large cities, at any rate, the price charged is considerably 
higher than in England. Thus in Boston, where they have 
а lamp connection of 500,000 16-c.p. lamps and 24,000 h.p. 
in arcs and motors, the normal flat rate for lighting 
10d. per unit, subject to discounts according to current con- 
sumption. A small power consumer pays 3d. ре unit, and 
the lowest figure quoted to any. party is 1d. On these 
pros we wore informed that private plante were rapidly 

ing given up. At Chicago the price was on the maximum 
demand system, with Wright indicators, the tariff being for 
lighting 10d. for 30 hours’ use per month of the maximum 
demand and 5d. for all current used in excess; similarly for 
power the price charged was 5d. and 23d. Similar prices 
were charged in most of the other large cities visited. 
Wattmeters are universally used for registering the current, 
as compared with our system of ampere-hour meters. 

With regard to output, the New York Edison Company, 
with & 9 in its area of about 2,000,000, a 
maximum load of 50,600 kw. for lighting and power, with 
an annual output of 131,000,000 kilowatt-hours, which is a 
greater output than all our London companies and munici- 
palities combined can muster.. Montreal is an exceptional 
case, but it is so interesting that its position is worth 
recording. It has a population of 350,000 and 10,500 
customers, compared with the 5,171 consumers of Man- 
cheater with a population nearly twice as large. The 
annual consumption, which includes power for the tramway 
service, is no less than 85,000,000 kilowatt-hours, and the 
company which supplies the current is the fortunate 
possessor of a 75 per cent. load factor. Amongst the 
consumers at Montreal is a 3,000-h.p. cotton mill, which 
is driven throughout by electricity, paid for at the rate of 
d. kilowatt-hour. The mill arranged ite hours of 
work so that in certain winter months no current is taken 
between the hours of 4 and 7 p.m., hence the low rate of 
charge. This alteration has only necessitated a reduction 
of the average weekly working hours from 56 to.54.. We 
were informed that the output from this mill had increased 
40 per cent. since the conversion to electric driving, owin 
to the greater flexibility of the system and improv 
machinery as compared with steam driving; that 40 per 
cent.. represented greatly increased profits, the costa, 
exclusive of the raw material, being practically constant, 
Other consumers in Montreal are given the benefit of a 
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reduced tariff in cases where they undertake not to use 
their supply in winter months between the hours mentioned 
above. This system has been adopted to some extent 
in this country, notably at Brighton, but it is evident 
that if we are to bring up our load factors to anything 
like the same figure as at Montreal we must, under certain 
conditions, reduce our price much below anything quoted 
at present. There is no doubt but that it would pay many 
of our North Country stations handsomely to supply current 
between certain hours at $d. per unit, and it would not 
require much modifieation of mill hours to accommodate 
themselves to a power supply, which would only be shut off 
in the months of November, December, January, and 
February, from 4 to 7 p.m. Such a striking example of 
what can be done in the way of obtaining a zod load 
factor is well worth the consideration of all those who 
have to deal with the supply of electricity in this country, 
it being remembered that improvement in the load factor, 
even if it be obtained at a low margin of profit, must 
eventually be the means of a reduction in price to the 
general body of consumers. 

Municipalities in America, at any rate in the larger 
cities, and to a considerable extent in the smaller ones, 
have not cared to take up the position of public suppliers 
of electricity, as has been done in this country ; they have 
instead given franchises, usually for 50 years or thereabouts, 
to companies, who appear to be organising their business 
оп a very sound basis. The companies frequently have a 
wiring department, and in some of the cities this depart- 
ment nearly monopolises the wiring business of the city. 
The lamp question has been solved in America by giving 
the consumer free lamps. The Edison companies, of which 
there are a great number, have large local organisations for 
dealing with this part of thefr business. Every consumer 
starts his installation with lamps furnished by the supply 
company, nominally on loan; he may have these lamps 
changed as often as he thinks fit, and in ease of the theatres, 
where coloured lamps are frequently required, they are 
often changed weekly without any charge outside the cost 
of carriage. All lamps prior to being sent out are tested 
for candle-power and consumption, the limit for a 16-c.p. 
lamp being in the region of 145 c.p., and the consumption 
5:2 watts per candle-power. All lamps are marked with their 
voltage, candle-power, and with the name of the supply 
company. When lamps are brought in, should they give 
less than 14:5 e p. at normal voltage, they are, if sufficiently 
good, put aside for colouring for shop signs and theatrical 
Par pose otherwise, if too much blackened, they are 

estroyed. The life of the lamp is only reckoned as about 
500 hours; their price is 73d. We were told that the 
system of giving lamps free added about jd. per unit to 
the price of current, but that figure seems to be rather 
under the mark, the total cost of the system being between 
3d. and d. Be that as it may, the effect of the system on 
the incandescent lighting is very marked. Lamps in the sho 
windows always look bright and give a light, and 
blackened lamps are as rare in America as they are common 
in this oountry. It is difficult, however, for engineers in this 
country to recommend their directors or committees to adopt 
exactly the same system here. The companies in America, 
by doing the bulk of the wiring themselves, have not to 
consider the effect of giving free lamps on the position of 
the wiring contractor. In England, on the other hand, it 
is very rare to find a company or a corporation doing the 
wiring of the district. This is in the hands of the con- 
tractors, who calculate to make a steady income out of the 
sale of lamps, and there would Аш be a great outcry 
on the part of these gentlemen if the free-lamp system, as 
adopted in America, were introduced on a large scale into 
this country. On the other hand, some such system seems 
to be the only way of ensuring that the consumers get a 
thoroughly satisfactory light with a minimum expenditure 
of current ; and if the manufacturers were aware that all 
their lamps would be tested by an independent authority, 
and would be returned if below a certain standard of 
efficiency, it would make them much more careful as 
regards the class of lamp they sent out. The American 
system, however, has its drawbacks. Thus the con- 
sumer, being assured of a free supply of incandescent 
lamps, has very little encouragement to try any new 


— 


type of lamp, such as the Nernst; and it is a fact 
that in America so small is the demand for Nernst lamps, 
where direct current is supplied, that a design suitable for 
direct current has not yet been put upon the market. 
lamp is in the hands of the Westinghouse Company, and is 
used on alternating-current circuits only. 
. Generally speaking, the average American seems to have 
a much better appreciation of electricity for all purposes 
than the average Briton; he has appreciated ite virtues, 
and has adopted it accordingly ; he also appears to have 
made up his mind that it is profitable to him to buy his 
рарріу from the public mains at а price giving a reasonable 
margin of profit to the company, than it is to worry about 
а private installation; his money can be invested to better 
account in plant suitable for his own processes of manu- 
facture; and he prefers to put his whole energy into 
his own business, rather than be troubled with the 
details of a private plant. Many of our smaller 
manufacturers in England might well learn a lesson 
from the American in this matter, though it may 
be thought that I speak with some bias; nevertheless, 
I assert unhesitatingly that many works which put down 
separate installations would find the convenience of a public 
supply which is always available more than outweigh the 
saving which they frequently only think they obtain by 
generating their electricity for themselves. It is a remark- 
able fact,and one much commented on in America, that 
while the American generating costs are as a whole no 
greater than similar costs in England, being, in fact, 
considerably lower than are obtained, generally speaking, 
by London stations, yet the selling price of current in 
America has to be considerably higher than the price in 
England in order to obtain the same return on the capital 
invested. It was a matter of great difficulty to obtain 
detail costs, including management charges, of American 
supply undertakings, but it seems pretty clear that the cost 
of the various consolidations that have taken place has been 
veryappreciable. To begia with, the original companies which 
formed the consolidated company had frequently adopted 
different systems of generation and supply; thus some would 
be alternating with different periodicities, while there would 
also be considerable variation in the supply pressures. To 
bring these various systeme on to a common basis has been 
an expensive matter, and it is well known also that son- 
solidations of this description rarely take place without the 
creation of a large amount of paper capital. It has been 
recently pointed out by Mr. Merz in his admirable paper 
on Power Station Design," that an increase of £1 per 
kilowatt on capital expenditure has а greater effeot on the 
running costs than has a reduction of the coal bill by 6 per 
cent. where the price of coal does not exceed 6s. per ton. In 
America the cal bill is low, due to the use of large and 
economical unite, but the capital expenditure per kilowatt 
installed is high, owing to the charges which have had to 
be made in assimilating the eystems of the various com 
panies, and in effecting the consolidation. From the 
companies’ point of view the position is a satisfactory one, 
as а monopoly has been established, but from the point of 
view of the consumer it will be some years before he feels any 
financial benefit from the process of evolution which has 
taken place. This experience emphasises in a marked 
degree the necessity for careful finance with regard to 
capital expenditure. 

he supply of electricity business is different from most 
others with which we are familiar, owing to the pre- 
ponderating effect of capital expenditure as compared with 
running costs upon the selling price, and it behoves us, 
therefore, to do our utmost to prevent the capital of the 
undertakings with which we are concerned being unneces- 
sarily ioflated. As plant becomes obsolete the capital it 
represents should be written down out of revenue, 
although this may mean a temporary loss of apparent 
profit, the undertaking will soon reap the benefit by the 
increased business which the reduced charges will bring in ; 
it cannot be driven home too strongly that a heavy capital 
expenditure per kilowatt installed is bound, under MT | 
eonditions, to necessitate & high tariff, with & correspond- 
ingly restricted business. о undertakings, whether 
worked by companies or municipalities, which intend to 
cultivate a power load, this is a matter of great importance, 
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and I am of opinion, therefore, that where current has to 
be transmi to scattered areas, overhead wires should 
be as far as possible adopted. Where it is necessary, as in 
the case of the power companies, to convey electricity in 
many directions over huge areas, it would seem that over- 
head conductors are essential if the companies are to attain 
financial success. That it is important to all of us in 
whatever branch of the profession we are employed that 
these power companies should be successful is, I think, 
self-evident. Any development in the use of power in 
their areas cannot but stimulate the demand for electricity 
throughout the country generally. 

We shall all watch, therefore, with the greatest interest— 

not unmixed with anxiety—the progress made by the 
pioneer stations which these companies are equipping. 
Apart from the supply of power to mines and factories, 
they should have a large sphere of usefulness in supplying 
current, not only to those towns which have not generating 
stations of their own, but also to those which have. In 
many cases I think it will be found to be to the best 
interests of those concerned to purchase current from out- 
side in preference to carrying out expensive extensions to 
existing works, provided that the prices quoted are as 
reasonable as one has been led to suppose they will be. 
In any ease, municipalities and others will do well before 
embarking on extensive schemes of expansion to enquire 
what the power companies are prepared to do, and to com- 
pare the terms quoted with their own costs, not forgetting 
the effect of the proposed capital expenditure on the selling 
price. 
. In conclusion, I am glad to have an opportunity of 
placing on record my great appreciation of the facilities 
afforded us by the American Institute of Electrical Engi- 
neers, on the occasion of the recent tour, for fully investigat- 
ing the most recent practice in the generation and distribution 
of electrical energy in their country. The programmes 
in the various towns visited were organised in a manner 
beyond all praise, and everywhere we were received with 
unbounded hospitality. Under such favourable conditions 
a successful tour was assured, and those who were privileged 
to take part in it will not soon forget the elaborate prepara- 
tions made to ensure their comfort. The compilation of the 
electrical handbooks alone, containiog as they do a history 
of each city and neighbourhood visited, together with an 
account from the earliest days of the various electrical 
supply undertakings and manufacturing companies con- 
nected therewith, was a work of very great magnitude, 
and one which was thoroughly appreciated by the fortunate 
recipients, They form a complete work of reference of the 
progress of electrical engineering in America, and they will 
always be treasured by the whole party as a permanent 
memento of the tour. | 


FORTHCOMING EVENTS. 


Jan. 5.—4A general meeting of the Röntgen Society will be held at 
8.15 p.m., when Mr. О. E. S. Phillips will give а description of an 
automatic vacuum pump, which will be followed by an exhibition 
of a method by which strongly-adherent films of aluminium may 
be applied to glass; and A Note on the Oolouration of Glass by 
Radium Radiation,” 


Jan. 10 and 11.—At the Institution of Civil Engineers, Sir W. H. 
White will deliver an address, entitled '' The Recent Visit to the 
United States and Canada. 


Jan. 15.—4 leoture, entitled Theory of Electricity and Magnetism,” 
will be delivered by Mr. J. Swinburne to the students of the Insti- 
tution of Civil Engineers. 


Jan. 27.—The following papers will be read at the Physical Society : 
*' Action of a Magnetic Field on the Discharge through a Gas,” 
by Dr. R. 8. Willows ; '' Action of Radium on the Electric Spark," 
by Dr. Willows and Mr. J. Peck; The Slow Stretch in India - 

. rubber, Glass, and Metal Wires when subjected to a Oonstan: 
Pull," by Mr. J. Phillips; Determination of Young's Modulus 
for Glass," by Mr. О, A. Bell; and Some Methods for Studying 
the Viscosity of Solids," by Dr. Boris Weinberg. 

Jap. 5.—Rugby Engineering Society. A er will be read on 

:  Patternmaking,” by Mr. R. Watson. ER | 

Jan. 12. —At the Institution of Electrical Engineers, resumed discus- 
sion on Mr. Adams's paper, The Combination of Dust Destructors 
and Electricity Works Economically Considered,” and, time per- 
mitting, Messrs, Booth and Kershaw will present a paper on 
‘* Fuel Economy in Generating Stations.” . 
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FARADAY SOCIETY. 


The tenth ordinary meeting of the Faraday Society. was 
held on Monday, Dec. 19, 1904, at the Institution of 
Electrical Engineers, Mr. J. Swinburne, vice-president, 
occupying the chair. 

M. ADOLPHE MINET communicated Part II. of his paper 
on “The Electric Furnace: its Origin, Transformations, 
and Applications" which was kindly read in abstraet by 
Mr. R. S. Hutton. In the first and introductory part of 
his paper, which was read before the society on June 9 
last, M. Minet showed that the historical development of 
the electric furnace falls into the three following periods : 
(1) laboratory furnaces, 1808 to 1886; (2) industrial 
furnaces, 1886 to 1890; (3) development of industrial 
applications from 1890 to the present day. The present 
inatalment, after some preliminary general remarks on the 
E M. F., current densities, and yields, with arc furnaces and 
resistance furnaces respeotively, proceeds to deal in detail 
with the evolution of the furnace during the first period. 
The subject is subdivided as follows : (a) original furnaces— 
namely, Davy’s arc, Pepys's resistance furnace for the 
cementation of iron, and Davy's and Маріег'в cathode 
furnace ; (5) electrolysis at high temperatures—the produc 
tion of aluminium and its alloys, and the alkali and alkaline 
earth metals; (c) miscellaneous furnaces, of which the most 
important are the early Despretz and Pichon furnaces, 
Berthelot’s electric egg for the synthesis of acetylene, 
Siemens’s and Huntington’s well-known steel and other 
furnaces, the Louis Clerc furnace, interesting as the 
progenitor of the famous Moissan type, and Borcher’s 
resistance furnace. The paper, which is illustrated with 
diagrams of the principal farnaces alluded to in the text, 
closes with a bibliography covering the period dealt with. 
A final instalment will discuss the furnaces of the second 
and third periods. 

Mr. W. B. CLARKE referred to the importance and 
difficulty of making temperature determinations of electric 
furnace processes, and expressed the hope that M. Minet 
would deal with that question in Part III. of his paper. 

Mr. L. Gasta handed round some siloxicon "—one of 
the newest prodacts of the electric furnace—and described 
its properties. 

Mr. E. KILBURN SCOTT (communicated) described some 
of his experiences in the early days of the manufacture of 
calcium carbide. 

The CHAIRMAN described a novel type of furnace that 
he had once hit upon by accident, and which he thought 
might turn out to be useful. He was sending a current 
through fused barium chloride, and the temperature having 
been allowed to get too high the cast-iron crucible melted 
and formed a fused mass that was kept together by 
an outer skin of solidified chloride. This suggested the 
use of a neutral substance like barium chloride for heating 
to a very high temperature alloys or metals which it was 
desired not to contaminate with impurities. | 

Dr. F. MoLLWO PERKIN read a paper by himself and 
Mr. W. С PREBBLE on the “ Electrolytic Analysis of Cobalt 
and Nickel." 

Cobalt. —The aim of the experiments was to obtain bright 
deposits of the metal that should be quantitatively accurate. 
Various reducing agents were first of all employed, but 
only with sodium hypophosphite were brilliant deposite 
obtained, апа then phosphorus was found to be present. 
Salts of the various organic acids were next tried, but only 
ammonium oxalate and tartrate gave satisfactory results, 
the latter having the better appearance. of carbon, 
however, were deposited with the metal.  Ammoniacal 
solutions of ammonium borate were also tried. The most 
satisfactory resuita were obtained with a solution containing 
an alkali phosphate and a little phosphoric acid, the latter 
to prevent the precipitation of the double sodium cobalt 
phosphate. To remove a brown anodic deposit which 
forms, the addition of a little hydroxylamine is recom- 
mended. By this method the whole of the metal can be 
thrown out in from 3 to 34 hours. | 

Nickel.—Similar solutions were tried for nickel deposi- 
tion. In this case еше results were obtained with the 
borate solution, while the phosphate solution, which gave 
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such good figures in the case of cobalt, was not at all вабів- 


factory. The authors have not yet succeeded in devisin 
an accurate electrolytic method for the separation of nicke 
of cobalt, and they find that the methods given in books 
are unreliable. 

Dr. O. J. STEINHART discussed the problem of the separa- 
tion of the metals. The present method is based on the 
fact that cobalt is more easily oxidised by chlorine than is 
nickel. He also referred to the possible industrial bearin 
of the work of the authors in connection with nicke 
extraotion. 

Dr. L. DoBBIN, in a written communication, drew atten. 
tion to the work of Marshall on the same subject. In the 
case of cobalt, he merely added a little nitrate to the 
ordinary double sulphate solution. 

Dr. Senin said that the presence of nitrate rendered 
deposition very slow. 

Mr. F. GELSTHARP presented two short papers entitled 


“The Electrolytic Preparation of Tin Paste” апа “ Note 


on the Electrolytic Recovery of Tin” respectively, which 
were read by the Secretary. The author first describes 
briefly the original Indian mode of making tin paste— 
which is used for the production of metallic paper and 
other ornamental purposes—and the chemical process as 
generally carried out. The latter is troublesome on account 
of fumes, and some of the tin is precipitated as bright 
crystals, which are useless for this purpose. Moreover, the 
electrolytic process is less costly, in spite of the low current 
efficiency (50 per cent.), and ean be worked continuously. 
The process consists in dissolving anodes of tin, roughly 
cast from commercial ingots, in dilute hydrochloric 
acid, and depositing the metal in the form of 
sponge on eathodes of block tin or tinned iron. The 
current density at the cathode is 270 amperes per 
square metre. The electrolyte is kept in a state of rapid 
circulation. The deposited sponge is allowed to grow to a 
thickness of about an inch and is then sera off the 
eathodes. It then floats to the top of the bath and is 
scooped away. To produce 20cwt. of paste a week requires 
а generator giving 1,500 amperes at eight to ten volte. 
Mr. Gelstharp's second note describes au experiment that 
has some bearing on the conditions necessary for elec- 
trolytieally stripping tin plate. A current was sent through 
an electrolyte of pure caustic soda at a temperature of 
80deg. C. by means of an anode and cathode of tin plate. 
The voltage was 51, but a current of only one third of an 
ampere passed through the cell; there was very little 
gassing, and the tin did not strip from the anode, but 
became coated with a light-brownish adherent deposit. 
the author considers this to be an oxide of tin, for on 
reversing the current for an instant and then reversi 

again, a current of 14 amperes at one volt pass 

freely, and the tin was effectively dissolved, due to the 
reduction of the oxide film to metal by the hydrogen 
evolved at the moment of reversal. The deposited 
tin generates hydrogen in water. The author considers 
that, besides containing an alloy of tin and hydrogen, tin 
paste deposited from an alkali solution also contains sodium. 
Agitation of the cathode is of great importance in tin 
recovery. A quick succession of shocks by reducing 
polarisation reduces the consumption of energy by 30 to 
40 per eent. Finally, the acid and alkali processes for tin 
recovery are compared. The former is the more suitable for 
bru paste, and the latter for tin recovery from scrap. 

Mr. W. C. PREBBLE thought an endless band would be 
a less crude method of removing the paste than that given 
by the author. Regarding the presence of arsenio, which 
was hurtful here, it was curious that in the case of zinc this 
actually causes a spongy deposit to form. 

Dr. О. J. STEINHART gave a few particulars of ап electro- 
lytic detinning process that was now successfully treating 
ia London seven or eight thousand tons of scrap per 
annum. A great difficulty found in practice was to Шу 
the tin sponge without ite firing. 

Dr. T. C. CAIN did not think it probable that sodium 
was deposited with the tin. 

Mr. Н. SAYER asked what percentage of the tin was 
recovered. Ап objection to an alkali process was that it 
would not remove the tin from the alloy at the surface 
junction of the two metals. 


€ — 


Mr. A. C. BAWTREE sent in a written communication 
describing an electrolytic method for making tin powder 
that he had worked out some years ago. His solution con- 
tained 0:5 per cent. Sn Cl, and 0°33 per cent. Sn Cl, and 
was worked cold with an E.M.F. of 2:52 volte. This 
solution successfully overcame the difficulty of crystalline 
deposits. 

Mr. Н. S. COLEMAN also communicated some of his own 
experiences in tin deposition. He had worked under con- 
ditions similar to those described by Mr. Gelstharp. He 
found, however, that if the bath were worked between 
50 deg C. and 60deg. C., no difficulty was experienced in 
starting the current, and the scrap was stripped clean in 
20 minutes. 


TRADE NOTICES AND NOVELTIES. 


Catalogues, ete. 


Hart AccuMULATOR Co.—This company, of Marshgate-lane, 
Stratford, London, E., are issuing a serviceable blotting-pad 
for 1905. 

ELECTRICAL Power SToRAGE Company, Limrrep, 4, Great 
Winchester-street, London.—The above company have issued 
as usual their usefal combined blotter, pad, and calendar illus- 
trative of their E.P.S. storage batteries, which are now used in 
200 central stations and over 10,000 private installations in the 
United Kingdom, and which we learn have obtained the highest 
awards wherever exhibited. 

Xmas Carp.—Mr. Е. Hope Jones sends us a Xmas card 
in the shape of snapshot taken in September of the Electricity 
Building at St. Louis, where the **Synchronome " system was 
awarded a gold medal. 

Dry BarrERIEs.—À leaflet which we have received from 
Messrs. Krupka and Jacoby, 61-62, Watling-street, London, 
E. C., gives some particulars of Dr. Lessing’s dry battery, seven 
Sizes of which are listed. It is claimed that these batteries 
possess very high efficiency, excellent insulation, low internal 
resistance, reliable recuperative power, and neither leak nor 
burst open. 

TANGENTIAL WATERWHEELS. —The Abner Doble Company, of 
San Francisco, California, U.S.A., have sent us an Illustrated 
pamphlet describing the tangential waterwheels which they 
make to operate under high heads of water. 


ELECTRIC LIGHT ACCESSORIES, ETC. — The Sun Electrical Com- 
pany, Limited, 118 and 120, Oharing Cross-road, London, are 
now issuing Section X of their 1905 catalogue. This section 
deals with electric light accessories, switches, switchboards, 
distribution boards, cables, instrumente, incandescent lampe, 
Simplex conduit, etc. It runs into some 130 pages, and is well 


illustrated. 


Gas AND Оп, Enaines.—The latest illustrated catalogue 
issued by the Acme Engine Company, Limited, Budhill-avenue, 
Shettleston, Glasgow, contains a great deal of information 
about gas-engines, oil-engines, and suction gas producers of 
their manafacture, besides some useful hints to users of gas- 
engines. On p. 51 there is illustrated a 44-b.h.p. Acme gas- 
engine, combined with a 60-b.h.p. suction gas producer, the 
whole making an exceedingly compact plant. 


PERSONAL. 


The Hio - apte of Mr. E. Moxon, mains superintendent, has been 
accepted with regret, and Mr. J. W. Turner has been appointed chief 
electrical assistant at Huddersfield. 

Mr. Heron, the late electrical engineer for Elland, who has resigned 
his position as a protest against the dismissal of his assistant (Mr. 
Barton) is beginning business in Huddersfield as а consulting engineer. 
Mr. Barton has reoeived an appointment as chief election] engi 
under the Horsham Oouncil in Sussex. 

The Acton District Council have confirmed the appointment of Mr} 
James Harry Chick, of Horsham, as senior charge engineer in the 
electricity department at a salary of £150 per annum. 

A presentation was recently made to Mr. J. J. Lightfoot by the 
staff of the electricity department of the Woolwich Borough Oouncil 
before he has obtained his present appointment with the Oounty of 
London Electric Supply Oompany, Limited. The present took the 
form of a gold albert. Mr. Lightfoot has the good wishes of his former 
colleagues for his future success, 

One hundred and forty-seven applications from all parts of the 
kingdom were received for the position of electrical engineer to Leigh 
Oorporation, The Tramways and Electricity Oommittee have decided 
to recommend the appointment of Mr. A. Т. Smith, of Bury. The 
salary is £250 per annum, rising by annual increments of £25 to 
2550 Mr. D. M. Kinghorn, the present engineer, has been appointed 
electrical engineer of Southwark at a salary of 2550 per annum. 


tramcar which was 


^ 
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LEGAL INTELLIGENCE. 


A TRAMCAR NOT A HACKNEY CARRIAGE. 


The Lord Ohief Justice, Mr. Justice Kennedy, and Mr. Justice 
Ridley heard an ap by the Yorkshire (Woollen District) Electric 
Tramways (Limi ) rer a decision of the justices of Dewsbury, 
who had convicted and fined them 2s. 6d. The appellants were a light 
railway company, formed under provisional orders in accordance with 
the Light Railways Act of 1896; and the respondent, Mr. Hiram 
Ellis, the town clerk of Dewsbury, summoned them for allowing one 
of their cars to ply for hire in the bo without a license, his con- 
tention being that under the Towns Police Olauses Act of 1947 the 
vehicle must be regarded as a hackney carriage. The magistrates had 
upheld this contention, and this appeal was against this decision. 

Mr. Danckwerts, K.O., for the appellants, said the decision that a 
carriage run upon a light railway was a hackney carriage carried with 
it the absurdity that a light railway must get a license from every 
local authority through which the line ran, and each local authority 
would have the discretion of saying how many of these carriages there 


must be. 
08 Court allowed the appeal, with costs, and quashed the con- 


on. 
The Lord Chief Justice said they could not come to the conclusion 
that that which was in substance а railway was to be subject to the 
provisions of the Towns Police Olauses Act in regard to the licensing 
of hackney carriages. The absurdity of the thing was too great. The 
appeal, therefore, must succeed. 


ACTION AGAINST THE LONDON UNITED TRAMWAYS 
COMPANY. 


An action came before Mr. Justice Ridley and a jury-jn which 
Alfred John Simpson and his wife claimed damages for injuries alleged 
to have been sustained through the negligence of the servants of the 
London United RAE 

The plaintiffs were Ме, а pony and trap along the Ohiswick 
High-road in the direction of Kew, and when opposite Linden-gardens, 
Mr. Simpson pulled on to the tramlines to pass another van going in 
the same direction, when the wheel of the trap skidded in the tram- 
lines, and threw the horse and cart across the other set of metals. A 
proceeding towards Hammersmith was then 20 or 
25 yards distant, but the driver, according to the plaintiffs’ acoount, 

e no effort to stop his car, and ran into the trap, throwing out 
Mr. and Mrs. Simpson, both of whom sustained injury, the trap being 
smashed beyond repair. 

The defence was that the tiamway lines were in a eot condition, 
only having been repaired the week prior to the dent, which wae 
due to the pony either shying or being driven across the up metals 
right in front of the oncoming car. 

His Lordship, in sümmipg up, stated that the real question for 
the jury to consider was, Had the driver of the car time to avoid the 
accident ? 

The jury returned a verdict for the defendants, with costs. 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH ELECTRIC TRACTION. 


The interim report of this iip ed states that the directors have 
not undertaken new obligations of any magnitude, and the polioy of 
restricting apita! commitments as much as possible for the present 
haa enabled them to reduce considerably the administration expenses, 
whilst some promising sohemes are kept in reserve to be dealt with 
when conditions sre more favourable. ere been an increase in 
the aggregate traffic receipts of the associated companies, although, 
owing to the general depression in trade which has prevailed during 
the year, the increase has not been so large as was anticipated. It is 
hoped, however, that with the expected revival in trade there will be 
а er improvement in traffic receipts and in the income from the 
Oompany’s investments, which last year yielded £136,220. The award 
of the umpire in the matter of the sale of the undertaking of the Poole 
and District Electric Traction Company, Limited, to the Bournemouth 
Oorporation has not yet been e, but may expected shortly. 
This has since been announced, and is referred to in our Traction 
notes. The directors have declared the usual interim dividend at the 
rate of 6 per cent. per annum upon the ordinary shares for the six 
months to Sept. 30 last. 


BLACKPOOL ELECTRIC TRAMWAYS (SOUTH). 


A special meeting of debenture holders of this Company have had 
laid before them a scheme for writing off 20 per cent. of the debenture 
stock, 34 per cent. instead of 5 per cent. being paid on the balance for 
the next 11 years. At the end of that Tero the Company achieved 
the success anticipated, the written off debentures were to be reinstated, 
and the difference between 34 per cent. and Б per cent. paid on the 
whole stock. The debenture holders appointed Messrs. Peroy Mus- 
grave (Bolton), A. M. Sing (uive poo and Joseph Wilson (Liverpool) 
to associate with the trustees (Mr. Harmood Banner and Alderman 
Joseph Чар) a a ош, t‘ to consult as to the best course to be 
taken in the interest of the stockholders,” This committee was 
empowered to raise £10,000 to meet the immediate requirements of 
the Company and to finish the construction of the tramway, and to 


appoint managers of the undertaking. The consideration of. the 
financial scheme was postponed to another meeting of the stockholders, 
to be held on a date to be fixed by the trustees, 


FLYING MACHINES. 


Under the winding-up order made against the Sir Hiram Maxim 
Electrical and Engin Oompeny, Limited, meetings of creditors 
and shareholders have been held at the Holborn Restaurant before Mr. 
A. 8. Oully, assistant receiver. 

Proofs for £10,611 have been lodged by 167 creditors, but the state- 
ment of affairs has not yet been completed. The unsecured debts are 
stated to amount to ‚808, in addition to loans on debenture bonds, 
£20,000, and interest thereon £305, while the assets are valued at 
£57,000, showing a us, as regards creditors, of about £7,000. 
The sp ар was formed in May, 1899, as the Maxim Electrical and 

eering Export Oompany, Limited, with a nominal capital of 
£100,000. Its object was to кш the sole rights for the sale in 
Australasia, Africa, and Asia of ail articles to be manufactured by the 
Hiram Maxim Electrical Oompany, Limited, and by J. F. Pease and 
Oo., Limited, of Middlesbrough-on-Tees. In February, 1901, the 
name was chan to the Hiram Maxim Electrical and Engineer- 
ing Oompany, ited, the capital being increased to £175,000, 
and in September, 1903, a er increase of £15,000 was mad 
making the total capital £190,000. The present issued capital 
was £170,599. Mr. Hardie had acted as managing director 
since January last. In the following March the Company acquired 
from Sir Hiram Maxim his patent rights relating to captive flyin 
machines, and another company was afterwards formed, with a nom 
capital of £30,000, and acquired those rights for £20,000, payable in 
shares. Several thousand of the Flying hine Oompany’s shares 
had been sold at par. A reconstruction scheme is contemplated, so it 
is proposed that a liquidator other than the official receiver shall be 
appointed. Mr, Alfred Hardie and Mr. A. F. Whinney have been 
„ for this office, and the appointment will be settled by the 

urt. | 

` Sir Hiram Maxim said he had put а great dcal of money into the 


Company, and had not sold a single share. Owing to the state of his 
health he had been out of and during the ter part of the 
Company's existence, and had, therefore, but little knowledge of its 


ii. He had derived no pecuniary benefit from his association 
with it. | 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Oporto.—The Municipal Authorities терг tenders for lease о 


their electric tramways. Tenders by March 


Bucharest.—Tenders are required by Jan. Б at the offices of the 
Roumanian State Railway, Bucharest, for the supply of a 20-h.p. 
motor-wagon. 

Berne.—M. G. Anselmier, of Berne, has obtained authority to con- 
struct and work three electric funicular railways in that city; the 
cost of the construction is estimated at £16,000. 

Caen (France).—The Prefect requires tenders for concession of. a 
tramwsy from Ryes to Oaen via Oreully for goods and passenger: 
ID rs from the Prefect of Oalvedos, Caen. "Tenders by Feb. 


rs, 
1, 


Completion of Works.—A local authority in possession of powers 
for the electric lighting of its area is open to negotiate with suitable 
persons for the execution and completion of the works, See advertise- 
ment, 

La Paz (Bolivia).—The Municipality 

eleotrio lighting of the town for 12 years. There is an old central 
station and water power of 150 h.p. to 200 h.p., which is sufficient for 
the number of lampe required. Tenders by Jan. 15, 1905. 
Port Elizabeth. —Moessrs. Davis and Soper, 54, St. Mary-axe, E. O., 
agents of the Municipal Corporation of Port Klizabeth, South Africa, 
invite tenders for various works in connection with the Oorporation 
electricity supply underteking Tenders by Jan. 16, 1905. 

Pudsey.—The Corporation invite tenders for underground electric. 
mains, switchboard, etc. Specifications, etc., may be obtained on 
application to Messrs. Shepherd and Watney, consulting engincers, 
Greek-street-chambers, Те. Tenders to the Town Olerk by Jan. 20. 


London, N.—The Metropolitan Asylums Boerd invite tenders for 
installation of fire-alarms at Northern Hospital, Winchmore Hill. N., 
in accordance with грав and specification prepared by Mr. W. T. 
Hatch, M. I. O. E., M. I. M. E., engineer in-chief. Tenders by 10 a.m. 
on Jan. 24. | 

Swindon.—The Corporation invite tenders for the supply and 
erection of one 5016. by 8ft. Lancashire boiler with down-take super- 
heater, steam, exhaust, and feed pipin , eto. Tenders to be delivered 
before 10 a.m, on Tuesday, Jan. 24, 1905, to Mr. Robt. Hilton, town 
clerk. See advertisement. 

Erith.—The Urban District Council invite tenders for overhead line 
equipment, poles, etc. ; underground feeder cables, boxes, etc.; rotary 
conVerters, transformers, and motor-booster; and main high and low 
tension switchboards, cable connections, eto. Tenders by Jan. 9. See 
advertisement in last issue. 

Hull.—The Public Libraries Committee invite tenders for the neces 
вагу electric light installation and fittings required at the Carnegie 
Library, West Park, Anlaby-road. Specifications may be obtained at 
the office of Mr. Joseph H. Hirst, city architect, Town Hall, Hull. 
Tenders are to be addressed to the Ohairman of the Libraries Oom- 
m x. delivered at the Town Olerk's Office, Hull, before 10 s.m, 
on jan. 


uire tenders for the 
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| gohannesburg.-—The Counoil invite tenders for Vignoles rails, 
fishplates, angle steel guard-raile, bolts, nuts, coach screws, and dog- 
spikes. General conditions, specifications, and forms of tender may be 
seen at the offices of the Council's consulting engineers, Messrs, Mordey 
and Dawbarn, 82, Victoria-street, Westminster, S W., and may be 
obtained on psyment of five guineas. Tenders by Jan. 26. See 
advertisement in last issue. г | 

South London Electric Supply Corporation.—The Directors 
invite tenders for the construction, supply, and erection at their works 
at Bengeworth-road, Loughborough Junction, S. E., of one 750-kw. steam 
alternator with pipe connections and sundry ironwork. Sealed tenders 
must be forwarded to the secretary of the company, Mr. Н. H. Boyer, 
Bengeworth-road, Loughborough Junction, S. E., before noon on 
Jan. 16. See advertisement in last issue. 


Shanghai. —The Municipal Council invite tenders for the construc- 
tion and operation of about 24 miles of electric tramways on the trolley 
system in the streets of the Settlement of Shanghai ; alternative pro- 
posals are desired for the single-trolley and double-trolley lines. A 
po forma oontraot is open to inspection by tenderers, and copies will 

e supplied to applicants by the Council's agents, Messrs. John Pook 
and. Oo., 63, enhall-street, E. O. Tenders by March 31, 1905. 


Plasencia,—Tenders are required for the concession for 10 years of 
the lighting by electricity of the town. Adjudication of tendere will 
take place on Jan. 28, and tenderers, if not appearing in person, must 
be represented by а duly authorised agent. e conditions of conces- 
sion are set out in the notice in the Gaceta, which may be seen at the 
Oommercial Intelligence Branch of the Board of Trade, 75, Basinghall. 
street, E.O., any day between the hours of 10 a.m. and 5 p.m. 
(Saturdays, 10 a.m. to 1 p.m.). | 

Copenhagen.—The Public Lighting Office of Oopenhagen invite 
tenders for the installation of a central electrical station at the Valley 
gasworks in accordance with conditions and drawings which can be 
inspected at the Ostre and Valley Gasworks, or obtained therefrom бп 
payment of £1. 2s, 3d., which will be returned provided a tender is 
sent in in due time, кошш by the drawings, etc. Tenders must 
be sent in to the Director for Public Lighting, 22s, Vestre Boulevard, 
Copenhagen, by noon on Jan. 25, | 

Madrid (8 ).—An application has been made by the Société 
Générale des ways de Madrid et d'Espegne for a concession for 
an electric tramway in Madrid to extend the existing Northern Madrid 
tramway. Tenders, which will be adjudicated on Feb. 25, are invited 
for this conoession on more favourable terms than those proposed by 
the company in question. The adjudication will turn in the first case 
on the reduction of the tariffs proposed, and if two or more identical 
pro are made, a further verbal adjudication will take place with 
a view to the reduction of the period of the concession (60 years). 


' London, W.—The Great Western Railway Oompeny invite tenders 
for the su ply and delivery of the following material required in con- 
nection the electrical equipment of the Hammersmith and Oity 
‚ Railway, eto. : (Specification No. 8) steel conductor rails, cast-iron and 
steel ramps and fastenings ; (9) porcelain insulating supports and their 
fastenings for conductor rails ; (10) copper bonds, iusulated cable con- 
nections, cable terminals, bonding presses, and accessories for connect- 
ing up conductor rails. Tenders, addressed to the Secretary, Great 
71 Railway, Paddington Station, W., will be received on or before 
an. д. 

Melbourne. — Tenders will be received at the office of the Deputy 
Postmaster - General until noon on Feb. 7 for the supply and delivery 
of (1) 5,500 trunk-line multiple jacks, in strips of 20; (2) 1. 320 yards 
of 64-wire wool-insulated switchboard cable, Specifications may be 
seen at the General Post Offices at Melbourne, Sedney, Brisbane, avd 
Adelaide. Tenders, endorsed Tender for ——, as the case may be, 
addressed to the Deputy Postmaster-General, Melbourne, may be 
deposited in the tender-box at the General Post Office, Melbourne, or, 
if sent by 7 post, must be prepaid and registered. The deposit to be 
enclosed with the tender is 5 per cent, on the total amount, 


Porto (Portugal).—The Town Oouncil орем а competition, which 
will close on March 18, at 3 p.m. precisely, for the concession of the 
exclusive right of the working of tramways for collective transports of 
passengers, luggage, and goods in all the municipal public ways, pre- 
sent and future, which favour that service, or in a special way within 
the limits of the town of Porto, according to the conditions approved 
in the meeting of Dec. 1 of the present year. The bases to which the 
eighth condition refers, the Herman Lourenzo Feuerheerd’s request, 
and the rates, with the minima of the journeys, and the maxims of 
the prices of the passages, are published to the town hall's office for 
those who want to examine the conditions of the competition. The 
conditions of the competition are published to the Portuguese Con- 
sulste in London. 


RESULTS OF TENDERS. 


Bermondsey.—The Boro Oouncil have accepted the tender f 
Sweet Bros., of Hampetead, for electric wiring at Rotberhithe Ti wu 
Hall, at £33. 17s. 6d. The bighest tender was £118. 102, 


Southend.—The Town Council have accepted the tender of 
Wimaburat, Hollick, and Co., at £415, for the provision of a new 
electric crane in lieu of the old steam crane now -used on the loading 
pier. 

Withington.—The Guardians of Chorlton Union have accepted the 
tender of Smethurst and Oo., 67, Trevelyan-buildings, Oorporation- 
street, Manchester, for electric lighting of old nurses’ home, With- 
ington Workhouse, 


Kingston-on-Thames.—The Town Oouneil have accepted the 
tender of Siemens and Oo., at £174, for the supply of half a mile of ‘1 
high-tension: armoured cable; and that of Henley’s Telegraph Com- 
разу, at £115, for half а mile of h- ampere and & like quantity of 

pere twin house service cable, 


Cardiff.— The Electric Lighting Committee have sccepted the 
following tenders for new plant for the extension of the Roath power 
station, which is to be made to meet the increased demand for electric 
lighting in the town: Musgrave and Oo., Bolton, two 1,600-i.h.p. 
engines, with extras, £14,304; General Electric Oompany, Birm. 
ingham, two 1,100-kw. generators, £3,114. . 


BUSINESS NOTES. 


TRACTION. 


Raworth's Traction Patents, Limited.—Letters of allotment 
were posted on the 23rd inst. The company commences business with 
orders for 65 cars. 

Dover. —The Corporation held a special meeting last week to inspect 
the plans and drawings in connection with the River light railway 
scheme, and it was decided to invite te nders, returnable ор Jan. 10. 

Llanelly.—A special meeting of the Estates Committee of the Town 
Council was held last week for the purpose of considering the agree- 
ment with the traction company, but the proceedings were held in 
camera, and the result has not so far been made public, 

Birmingham.—An informal offer has been made by the traction 
company to instal a section of track on the Kingsland surface-contact 
principle, the company to work the line for a certain period, and, if it 
prove unsatisfactory, to subetitute overhead equipment free of charge. 


Kirkcaldy.—A movement is on foot for extending the Corporation 
tramways to Dysart. Itis understood that the Dysart authorities are 
likely to guarantee against loss to the extent of 24d. on the rates, 
while Sir Michael Nairn and other local gentlemen are offering & 
farther guarantee against loss. | 

Newark and District Light Railways.—The Balderton Parish 
Council have unanimously approved of this scheme, and have 
appointed representatives to support it at the enquiry which the Light 
Railway Commissioners will hold shortly. The draft order names five 
years as the period for completing the system. 

Ashton.—The construction of the new line to the borough boundary 
at the County Bridge, Dukinfield, which will be about 700 yards in 
length, has been commenced. The question of its lease to the Staly- 
bridge Joint Board, when completed, has not yet been settled, there 
being а difference as to the amount payable to Ashton for the use of 
the line, 

Bury.—At a meeting of the Bolton Corporation the Bury Oorpora- 
tion notified their intention of presenting a Bill to authorise the con- 
struction of tramways between Radcliffe and Ainsworth. The Bury 
Corporation also deposited plans with the Bolton Corporation for the 
proposed extension of tramways joining up to the borough boundary st 
the Coach and Horses. 

West Cumberland. —The Whitehaven Rural District Oouneil have 
received notice from the West Cumberland Tramways Company with 
'egard to their application to Parliament for extension of time. Last 
year, when the Bill was before Parliament, the Council assented, and 
they heve decided to do so agsin. As we mentioned in our issue of 
the 2nd inst., there are now signs that the scheme is to be proceeded 
with. m 

Hobart (New Zealand) —Hobart has had electric tramways for 
11 years, the shares in which are mostly owned in Britain. Last year 
over two million passengers were carried, the average being about 
5,500. It may be mentioned that the company is not exten its 
rails, but is importing motor "buses to take passengers further afield. 
It is proposed to undertake electric lighting, for which the oompany 
has power under its incorporating Act. | 

Middlesbrough.—An account of a resourceful act by a motorman 
comes from Middlesbrough, where Driver Bates observed a child, 
unconscious of danger, standing on the track. The child did not move 
when the gong rang, and as it was impossible to pull up the car in 
time, the driver swung himself in front of the car, and after moving 
the child with his feet from the track, swang himself back to his post, 
his promptitude exciting the admiration of the witnesses, 


Falkirk.—The Falkirk and District Tramwsys Company and the 
Town Council are at issue on the question of power supply. The 
former pro to take the current for their electric cars from the 
Scottish Central Electric Power Company, and the Town Council, who 
have a lighting and power plant, have resolved to write to the com- 
pany pointing out that, according to the Act, the Scottish Central 
Power Company are precladed from supplying energy for use within 
the town of Falkirk. 

Coventry.—A lengthy discussion ensued at the meeting of the 
Town Council, when the Streets Improvement Sub-Committee, after 
an interview with Mr. Winslow, engineer to the tramways oompany, 
recommended that the question of opposition to the tramway com- 
pany's Bill, seeking an extension of time for reconstruction, remain in 
abeyance for a month in order that it might be seen what progress 1e 
made with the work under the altered arrangements made by the 
company with their contractors. Eventually the matter was referred 
back to committee. 

Rochester.—The first section of the Rochester municipal tramwsy 
has been inspected and by Mejor Pringle, the Board of Trade 
inspector, and the line, which is on the overhead system, has been 
opened to the public. This line brings Rochester into direct tramwsy 
communication with Chatham, and the Gillingham and Chatham Light 
Railway Oompany, by agreement with the Rochester Town Council, 
will operate it as part of their system. The other sections of the 
Rochester municipal tramways will be deferred pending the adoptio 
of а scheme of main drainage. 
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Leicester.— With the opening last week of the Fosse-road circular 
route and the Groby-road route the whole system of electric . 
in Leicester has practically been completed. Twelve cars will work the 
former route, which is expected to prove one of the most popular and 
best paying on the whole system. All parts of the town now 
an excellent service, but the committee are making a few experiments 


in the running arrangements for the different routes so as to work the 


system to the best advantage. 

Bournemouth, —The result of the arbitration betwéen the Oorpora- 
tion ani the Poole and District Electric Traction Company in connection 
with the purchase by the Co tion of the company's lines between 
Poole and Bournemouth the rights they in Bournemouth 
and Oh istohurch districts is that the umpire, Mr. Justice A. T. 
Lawrence, and the referees, Mr. W. Eve and Mr. R. Vigers, have fixed 
the price at £112,000, the Oorporation to pay the costs of arbitration. 
The company's original claim amounted to some £450,000, while the 
Oorporation’s estimate was between 260,000 and £70,000. 


Cardiff.—Mr. Ellis recommends a parcels service, which, he antici- 
pates. will earn an approdano revenue, The Oorporation look upon 
the suggestion with favour, and are to consider it farther on a report 
from Mr. Ellie, Another recommendation on the pert of Mr. Ellis has 
been accepted by the Tramways Oommittee, and will be presented to 
the Council. This is that, instead of all the cars following a through 
route, some of them should serve partioular districts, so as to provide 
an adequate numter of trams for the busy districts, It is pro- 

sed to eliminate several stopping places, the present speed of the cars 


low. 

Underground Railway Fares.—It is highly probable that after 
all zone fares will not be adopted on the District Railway. The firm 
refusal of the Metropolitan “ге discontinue 1d. fares апа the 
issue of season tickets has considerably increased the difficulties of the 
adoption of the scheme, and made it practically impoesible, as far as 
interchange tickets on the Inner Circle are concerned. The District 
Railway, who hitherto have refused to grant renewals of season ticketa 
beyond Dec. 31, 1904, now announce that for the present they will 
continue to issue monthly season tickets, This change of attitude on 
the part of the directors is regarded in well-informed quarters as the 
first step towards the abandonment of the zone system. Daily News, 


Ilford.—At the meeting of the Urban District Council, Oouncillor 
oy proposed that the Council should consider the surplus moneys 
standing to the credit of the tramways undertaking and decide how 
much may be applied to specific ; and also generally lay down 
He rinciples upon which annual surplus sums shall be dealt with in 

ө 


this balance would be maintained сапан the current year. He con- 
tended that the balance should now 

£4,000 were invested at 54 per cent. for 25 years it would amount to 
£161,255. or £22,000 more than the undertakitſg o 
that at tbe end of that time they woald have peid off 


suggested that £2,000 a year should be 
£2,000 should Ге expended in the relief of the rates, which stand at 
70. 10d. in the S. Eventually it was agreed to refer the matter to the 
Tramways Committee for report. 

Melbourne, —The Bill to authorise the construction of an electric 
tramway from St. Kilda to Brighton Beach, Melbourne, has been 
circulated. The 5 for the construction of the line, 

clyding rolling - stock, 
Oountry Tramways Trust 
the workmen employed in the construction of the line is to be equal 


to 76. per day of eight hours. The width of land taken from the 
line is not to exceed 5511. except at stations or other points whee 
councils are 


а greater width is necessary. The local municipal 
indemnified in respect to ч accident which may happen in 
consequence of the work. e construction of the line is con- 


tingent on a guarantee being given by the two municipalities for 
payment of interest at the rate of 4j per cent. on the total 
In the event of 


cost of construction, mcludiog land and equipment. 
Crown land at Elwood being enhanced in value, the enhancement is 


ta be set off from time to time as the land is sold against the cost- of 
construction, It is also previded that if there is a profit on the line 


in one year such profit is to go in redaction of the amount payable 
under tbe tee in any other year. The maintenance of the road 
when the electric railway is laid is imposed on the Railway Oommis- 
sioners. It is not proposed to erect a special power-house for the 
generation of electricity, the present intention being to make arrange- 
ments with the power oompany.— V. 5, V. Railway Budget. 


Swansea. —A special meeting of the Tramways Committee has been 
held for the purpose of having explained to them the various clauses 
in the draft lease between the Corporation and the tramways company 
with reference to the leasing of the new tramways in the borough. 
The deputy town clerk explained that the Brynhyfryd section was to 
be leased under the Tramways Act, and the remaining sections under 
the light railway order. i the latter, the rent to be paid 
ү company is as as follows: an amount equal to the interest 
which the Corporation have to pay all on all capital proparty expended 
in the construction of the works, together with the further sum 
equal to 5 per cent. per annum on such capital, and, further, in the 
event of the company in any year peying interest on ite capital 
expended on the existing tramways and proposed light railways, 
amounting to 6 per cent., the company to pay to the Corporation a 
farther sum equal to 1 per cent. per annum, With to the 
Brynhyfryd section, the rent to be paid is as follows: for the first 
seven years of the lease a sum equal to 5 per cent. upon the capital 
expended, for the next seven years 6 per cent., and for the remainder 


of the term 7 per dent. In both ingtapoes aj} rates, charges, ae 


nture. The profits: up to date total about £7,000, as last year 
there was а pr: £t of over £4,000, and the councillor anticipated that 


definitely earmarked, If 


I cost, #0 
eir obligations 
and saved £161,000 for the benefit of the coming generation, but it 


was only fair that the present ratepayers should be considered. He 
put by, and that the other 


ie limited to £19,500, payable out of the 
Fund. The average wsge to be paid to 


ments, impositions, and outgoings, and outgoings in respect of the 
tramways Aud light nan, are to be peid by the company. 
ө 


It was 


decided to send a copy of Proposed lease to all the members of the 
о 


Oorporation for the purpose of inviting suggestions, 

Glasgow.—With reference to the proposed extensions in the 
direction of Barrhead on the part of the Oorporation and the Paisley 
District Tramway Company, about which we had a note last week, a 
deputation of the Barrhead Town Oouncil waited the other day on the 
Tramways Committee of the Oorporation, with a view to further dis- 
cussing the details of the proposed introduction of the electric cars into 
Barrhead. When the first tramway scheme was submitted by the 
Glasgow Oorporation it was proposed to run the cars along Main-street 
and Oross Arthurlie.street to the Joint Line Railway Station. This 
would have involved an awkward lowering of the way underneath 
the Oaledonian Railway bridge, and in the present echeme it is pro- 
poeed to terminate the line in Main-street at the Cross Arthurlie 
corner. Mr. Murphy, of the Paisley Tramways, is also seeking power 
to introduce his cars to Barrhead by an extension of the line which 
presently terminates at Potterhill His idea is to bring his cars 
alon Arthurlie-street to a point in Main- street near the 
terminus of the Glasgow cars. There would thus be two- awkward 
loweri of Cross Arthurlie-street, the other being undernesth the 
Joint Lines bridge. These proposals are not meeting with the approval 
of the public, to whom wi mean considerable inconvenience, 
Passengers could not travel the full length of the burgh without 
changing from one system to the other, a change which would be 
necessary for most people wishing to reach the railway stations, Over 
and above this there is the disfigurement of Oross Arthurlie-street. 
The feeling of the community seems favourable to the Glasgow сага 
being run on to the Joint Line Station, as originally pro , thus 
traversing tically the whole length of the burgh, The Paisley cars 
could turn on the other side of the station, and Arthurlie-street 
would be ent up only at one point. This view of the matter was dis- 
cused at the conference with the Barrhead representatives, but the 
result has not yet transpired. The Upper District Committee have 
decided to stipulate with the company for в double line throughout in 
connection with the proposed extensions from Glenfield.road to Barr. 
head and from the boundary at Johnstone to Kilbarchan. This will 
entail considerable street widening. The committee have resolved to 
take no action with regard to the notice given by ihe compeny relating 
to the abandonment of two short lengths of line. 


Sheffield.—The Daily Telegraph of this city publishes an interesting 
résumé of the past year’s working of the trama, More than a million 
pessengers have been oarrjed in excess of the total last year, the number 
up to the 4th inst, aggregating 62,579,886, and the receipts amount to 

,939, an increase of over £7,000. The car miles ron have been 
5,658,926, which is considerably more than a million over the number 
last year. The total number of cars is 247, an increase of 29 on the 
year, and the average number of ordinary cars типи daily has been 
158 6-7, and cars 58. There are 64 miles 6 furlongs 2:4 chains 
of single track (excluding depóts) and the total number of employés 
is 1,586, Mr. A. R. Fearnley was appointed general manager in suo- 
cession to Mr. A. L. O. Fell on Jan. 14 last, and several changes have 
followed, The bell panoa and ticket department, including the super- 
vision of cashiers and collection of traffic reoeipta, formerly under the 
supervision of the city treasurer, is now under the direct control of the 
general manager. By thus doing away with dual control а saving is 
anticipated in the management of the department, The erection of 
the Queen's-road car-sheds is now practically complete. The various 
workshops are being fitted up; tendere have been accepted for the 
machinery required ; heatin Ж эчи has been fixed; and the 
extensions are being fitted with electric light by the Sheffield Oorpora- 
tion electric supply de ent. It is interesting to learn that the 
automatio point controller, which was fixed at the junction in High- 
street in June lest, is working very satisfactorily. Various improve- 
ments have been carried out on the care during the year. About 230 
vehicles have been fitted with the ‘‘ hanging gate” type of lifeguard, 


and the remaining cars will shortly be fitted in the same way. Outside 


end indicators, with the name of the route in full only, have been 
ordered, and are being fitted on all the vehicles. Twelve double-deck 
cars with top covers ате under course of construction at the Nether 
Edge depót. One old horse car has been converted into an electric 
car. The committee have decided to order a farther lot of 30 car to 

covers from Messrs. G. O. Milnes, Voss, and Oo., of Birkenhead. 
The following new routes and extensions have been completed during 
the pest year: Shoreham-street, Wolseley-road, siding in Oherry- 
street, Bramall-lane ; Nether-green terminus, Snig-hill, Bridge. street, 
Suffolk-road, and Queen's-road. The question of running motor 
omnibuses from some of the present outeide termini to outlying 
districts has been considered, but as the Corporation have not the 
power to run such vehicles under the existing Acts, the committee 

ave decided to defer the matter, and to apply for the necessary powers 
iu the next parliamentary Bill. During the year grants of free tram 
tickets amounting to about 255 bave been made by the Tramways 
Oommittee to ous nurses’ associations, etc., in the city. The rate 
of pay for conductors has recently been increased, and, to complete the 
review, the clause limiting liability for accidents to £25 has been 
abandoned. 

London County Council.—Mr, J. D. Gilbert, the Progressive 
Whip, is reviving his scheme for а southern embankment between 
Westminster and Blackfriars Bridges so as to provide a suitable site 
for a new county ball, with a service of trams between, The question 
of bringing the trams over the bridges was referred to at last week's 
meeting of the City Corporation, but the proceedings were of a formal 
character. Colonel Dunfee stated that the Streets Committee had 
bad a long and amiable disoussion with the members of the 
County Ooundil on the subject, views being кашг йе withont 
either party ogy 9 edged. The committee & 
resolution stating they were not in а position to recom: · 


out through 
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mend the Common Council: to do anything in the matter at 
present. Since the subject of London street traffic is under the oon- 
sideration of the Royal Oommission, and until its report has been 
issued, the Streete Committee think it would be unwise to come to avy 
decision. The committee recognised, however, that trams within the 
City would be most useful in some respects, He suggested that the 
meetiog should a resolution approving the action taken by the 
committee. . Campbell said he thought they should drop the 
matter entirely. It would then be understood that they left the matter 
in abeyance until the report of the Royal Oommission was received. 
Colohel Danfee said his idea in bringing the matter forward was to 
give the electors an opportunity of expressing approval of the action 
taken by the committee. Mr, T. V. Bowater proposed That 
this ward meeting approves of tha action taken by the Streets 
Oommittoe of the oity of London on this question.” Mr, 
Oampbell seconded, and the motion was carried unanimously. А; 
last week's meeting of the County Oouncil a joint report was sub- 
mitted by the Bridges and Improvements Committee on the question 
of removing Charing Cross railway station to the south side of the 
river, the widening of Hungerford Bridge, and the construction of a 
double line of tramways over the bridge 20 as to link up the nortt ern 
and southern systems of tramways. They expressed the opinion. 
that, having regard to the very large expense involved, and aleo having 
regard to the attitude of the South-Eastern Railway Oompany, 
there was no alternative but to advise the Oouncil for the present 
not to give further consideration to the matter, At the request of 
Mr. J. Burns, the report, was ordered to atand over until after the recess. 
Mr, J. Allen Baker, chairman of the Highways Oommittee, discusses 
at great length the subject of the New York Underground Railway, 
which he visited on behalf of the Council, and on which he hes pre- 
pared a report. He regards the aystem as one of the great achieve- 
ments of the age A considerable portion of the subway had to be 
solid rock, huge buildi had to be undermined, a 

complicated network of pipe, mains and cables had to be dealt with, 
sewers had to be diverted and reconstructed, and the street railways 
(elevated and surface) had to be underpinned, and their daily running 
and the general street traffic maintained without interruption while 
the subway construction work proceeded underneath. Notwith- 
standing these obstacles the system was constructed . 
and реу without inoonvenience to the public. ө way 
which the New York Rapid Transit Board has sought а solution of 
the street problem in its city is, he thinks, э нды of what should 
be undertaken for London ''if the same problem, which is equall 
pressing here, is to be solved.” The electrification of the District an 

tropolitan Underground Railways and the lines in connection there- 
with constitute, in his opinion, an important step in the co-ordination 
of London locomotion, but the real solution, he is convinoed, is to be 
found in the further electrification and extension of the County Council 
tramways, and in the construotion of further subways under some of 
the streets in the more central parts to make east and west, as well 
as north and south, connections. ''New York has shown us an 
example of what enlightened civic enterprise can accomplish. 
London has the opportunity, with its existing tramway systems and 
its first tramway subway under construction, fo extend, connect, and 
build be complete and uniform system for the whole of the county 
that will be a credit to the capital of the Empire,” concludes Mr. 
Baker, The estimates for street widenings submitted by the Finance 
Oommittee—viz., £21,500 in respect of the Lordship-lane and Forest 
Hill tramway, £103,300 in respect of the tramway from Lewisham 
High-road to Forest Hill, £149,300 in respect of the New Oroes- road 
to Green tramways, £26,050 for the Greenwich and Oatford tram- 
way, and £14,400 in rogare to the tramway from Bostal-hill to Knee- 
hill bave been approved. | 


LIGHTING AND GENERAL. 


Bridlington. — On Wednesday a report was adopted whioh 
"pst the total oost of street electric lighting at £2,107 for 

в 6. р. 5 

Penrith.—An enquiry has been held into an application by the 
Urban District Council for power to borrow £6,850 for purposes of 
electric lighting. 

Wellington.—The Urban District Council's eleotrio lighting order 
has been referred for further consideration to the former Electric 
Lighting Committee. 

Sale of Plant.—The West Ham Electric Lighting and Tramways 
Committee have various plant for sale. Particulars appeared in an 
advertisement in our last issue, 

Worthing.—An enquiry has been held into the Town Council's 
application for sanction to borrow £1,600 for the purpose of the 
extension of electric lighting mains. 

London Gazette,—The partnership betwoen John Thomas Mayfield 
and Thomas Ohampness, electrieal engineers, 65, Oannon-street, 
London, has been dissolved by mutugl consent. 

Acton.—The consulting electrical engineer has reported upon the 
progress of the laying of electric cables in the district, and on the plant 
at present being manufactured. It is expected that the Oouncil will 
be ready to supply electric light by the middle or end of January. 

Stratford-on-Avon.—The Town Council are applying for a pro- 
visional order under the Electric Lighting Acts, 1882 to 1899, to 
extend the time limited by the order of 1901 for laying the mains in 
the compulsory area, and to allow the transfer of powers to a company. 

East Indian Railways.—The arrangements for the electric light- 
ing installations for the ferry steamers ''Tara " and Lakshmi,“ 
which ply in connection with the Sakrigally-Manihari ferry service, 
have been sanctioned at а gost of about Es. 24, 000.— Indian 
Fngincering. 


Steck Exchange — The Stock Exchange Committee have appointed 
Jan. 5 а special settling day for W. T. Henley’s Telegraph Works Oom- 
pany, Limited, farther issue of 5,000 44 per cent. cumulative 
he erence shares of £5 each, fully paid, Nos. 35,001 to 40,000 ; and 

ve ordered the ssid securities to be quoted in the official list. 

Beckenham.—At the last Urban District Oouncil meeting, the 
following resolution was discussed: ‘‘That it be referred to the 
Electiic Lighting and Tramway Committee to consider and advise the 
Council as to the advisability of extending the lease of the Beckenham 
сеа lighting undertaking.” The motion was lost by ten votes 
to five. 

Lahore.—Sir Thomas Higham, representing the Punjaub Power 
Association of London, has arrived here with the object of acquiring 
from the Government concessions ре аш to harness the 
enormous water power, and especially the irrigation canals of the 
Pupjaub, which has hitherto been wasted, and to supply electricity 
wholesale, 

Dunfermline.—Notice has been given for the February meeting of 
the Council to go forward with the electric lighting provisional order. 
In the meantime a committee is to negotiate with the Fife Electric 
Power Oompany again in corjanction with Mr. Sayers, and try to come 
to an agreement whereby full control of the town would bein the hands 
of the Oouucil. 

Removal —Messre, A Ransome aud Oo., Limited, engineers and 
ironfounders, Stanley Works. Newark-on-Trent, are removing from 
504, King's-road, Obelsea, S. W., on В turday, the Slat inst., aud will 
open new London offices at 63, Queen Victoria-street, E. O., on Monday, 
Jan. 2, in charge of Mr. F. W. Baker, who has been connected with 
the firm for the rast 25 years. 

Mexico.—The following spplicati;»ns are recordel: By Señor 

Gustavo A. Lilliendabl for the appropriation, for the production of 
power, of 1,500 litres of water p-r second from the River Arteaga, 
municipality of Arteaga, state of Ooahuila; and by Senor Luis 
Urquiza for the appropriation, for the production of power, of 12,000 
litres of water per second from the River Lerms, district of Maravatio, 
state of Michoacan, 
_ Leven.—The post office has been extended by the addition of rooms 
at the rear providing accommodation for telephone instruments, etc. 
Mr. Hunter has in the commodious room set apart for telephone work 
secured a double-switch section, enabling the staff to haveone trunk to 
Dundee, three to Kirkcaldy, an additional one to Glasgow, two to 
Edinburgh, and two to the East Coast, the Edinburgh and Anstruther 
offices to be connected shortly. 

Huddersfield.—The borough engineer in his last report states that 
the number of consumers in December was 2,026, as compared with 
1,999 in November, showing ап inorease of 27. The number of lampe 
connected in December was 159,098, as against 137,643, an increase of 
1,385. Sanction has been received to the borrowing of £4,300 for the 
purpose of the extension to Golosr. A special sub-committee is about 
to report on the development of motive power. 

Chelsea Electricity Supply Co.—The ido i Bill provides for 
the extinction of the 600 £1 founders’ shares in tbe company. Ass 
result of negotiations between the directora and the holders of these 
shares, an arrangement has been come to for their surrender in con- 
sideration of the allotment and issue to the holders of 10 fally-paid 
ordinary shares of £5 each for every founders’ share. In accordance 
with this preamble, the Bill provides that оп the thirtieth day after 
the passing of this Act" the founders’ shares shall be converted and 
the capital of the company reduced by £500. ö 


Longton.—The Corporation Gas and Electricity Committee, finding 
the use of electricity for motive power purposes ually extending 
and coming into favour with manufacturers and tradesmen, have 
decided to make a reduction in the азе charged for current used for 
motive power, hoping thereby to still farther encourage its use. For 
the future, the following is the reduced rate at which current will de 
supplied for electric motors: for 500 units per quarter or less, 24d. per 
unit; above 500 units, and under 1,000 per quarter, 24d. per unit; 
above 1,000 units, and ander 1,500 per quarter, 2d. per unit; above 
1,500 units, and under 2,000 per quarter, 134. per unit. The price 
nea by consumers of electricity for lighting purposes last year averaged 

d. per unit. 

St. Austell.— On the 22nd inst. the town was again lit up with elec- 
tricity. About 12 months ago Messrs. Veale and Co. to supply 
the light, and the undertaking was taken over by the St. Austell and 
District Lighting and Power Company. The company then erected s 
new station, and put in new plant at a cost of 27.000. Two 85· h. p. 
engines and three dynamos have been fixed. There are two sets of 
producers. A new cable has been laid, nearly a mile in extent. The 

nera] lighting is on the direct-parallel system. There is an aocamu- 

tor battery for the supply from midnight and during the small hoars. 
The company has secured about 75 per cent. of the old consumers. 
The charge for current is 5d. per unit. The works are under the 
management of Mr. A. Childs. 


Swansea Telephones.—The Telephones Committee have decided 
to make provision for placing 260 new subscribers on the present 
switchboard. The consulting engineer estimates the cost of cables 
and ducts for the underground extension at £727. Henley's (the 
only tender) price was £884, and Mr. Bennett has been instructed to 
obtain tenders for cables for extensions, the committee deciding to do 
the work themselves, The committee have deoided to retain his services 
in the expenditure of £2,000 to be expended for the extensions, etc. 
The question as to the practicability of placing an instrament in Bt. 
Mary's Church and the various halls to enable subsoribers to enjoy 
organ recitals and concerts without leaving their homes, has been 
referred to Mr. Mackay for a report. 


East Barnet.—At the last meeting of the Kast Barnet Шш! 
Urban District Couneil the chairman reported on hig interview wi 
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Mr. Pelham те the Oouncil's application for extending the time of their 
lighting order. Mr. Pelham told the deputation that the Oouncil had 
no right to hand over the order to a company, and that the Council 
onght to carry out the lighting themselves. He ed to extend for 
another two months the time for carrying out the order, and said 
that if the Council wanted to do the work themselves they could 
apply at the end of two months to the Board, who might grant a 
further extension. The Board were in favour of councils themselves 
doing the work. If an application were made for an extension of time, 
with & view to getting а company to carry out the order, the Board 
would look with disfavour upon it. A long debate ensued. A motion 
that the lighting of the district with electricity be undertaken by the 
Oonncil "fell through, and the following resolution was adopted : 
That the present sub-committee be authorieed to continue negotia- 
tions with the North Metropolitan Oompany.” 


Liege Exhibition, 1905. —With reference to previous notices which 
have appeared in the Board of Trade Journal respecting the Inter- 
national Exhibition to be held at Lidge in 1905, the following infor- 
mation has now been received from the Association of Oham of 
Commerce of the United Kingdom: ''An influential committee has 
taken up the formation of a British section, and has secured an option 
te take the whole available space reserved for this country. The 
British section in the machinery hall is already full, and no farther 
applications from exhibitors of machinery in motion сап be enter- 
tained. In the industrial section a good many exhibitors have taken 
spaces, and it is hoped that exhibitors will come forward in larga 
numbers so as to make the British section compare favourably with 
that of other nations, The fact that the autumnal meeting of the 
Aseociation of Chambers of Commerce will be held at Liége should 

ive an inoreased interest to the exhibition aud add much to ite popu- 

with exhibitors as well as visitors. The Oommissioner-General 
ie Mr. Thomas Ооре, to whom all applications for apsce should be 
addressed at the British Commissioner-General’s Office, 54, Great 
Tower-atreet, London, E. O. 


Special Indian and Colonial Trade Enquiry Offices.—India : 
The India Trade Enquiry Office at 73, Basinghall.st:eet, London, E. O., 
has been established for the purpose of supplying the general public 
with all available information as to the commercial products, manu- 
factures, and trades of British India. The office is under the super- 
intendence of an Indis Office official, who is in daily attendance to 
answer personal or written enquiries. The current publications of the 
Government of India dealing with Indian e statistics, tariff 
charges, railways, economic products, eto., are kept in the office, and 
can be consulted free. The various Indian directories are also filed. 
Oanada: The Canadian Government have secured premises at 73, 
Basinghall-street, London, E.O., where an office has been opened, 
under the designation of High Commissioner for Oanada, City 
Trade Branch,” for the convenience of the commercial community. 
In due course it is intended to equip and maintain а display 
room, illustrating the products, resources, and manufactures of the 
Dominion. In the meantime a ian representative attends 
daily to deal with enquiries and 5 in connection with 
Oanadian import and pere trade, and to supply information about 
Oanadian matters generally. Personal appointments can be arranged 
when desired. Oape of Good Hope: The Government of the wr of 
Good Hope have opened offices st 73, Basinghall-atreet, London, K.O., 
for the purpose of a commercial agency for that colony which will be 
under the direction of the Agent-General for the Oape of Good Hope. 
Mr. Lewis Atkinson, who has been appointed commercial agent, 
attends daily to deal with eg ae on all commercial and trade 
matters connected with Cape Colony. Queensland: For the con- 
venience of the commercial community in the City of London, the 
Agent-General for Queensland has opened a branch office at 75, 
Basinghall-etreet, London, E. O., where a representative attends daily 
to give information to enquirers regarding trade, mining, and all other 
matters in connection with Qu d. A reading-room will also be 
provided, in which maps, directories, statutes, Government reporta, 
r rug publications of the State oan be seen.—Board of Trade 

ournal, 


Tredegar.—The conflicting interests of the Council, who prefer to 
use electric light themselves, but would like others to continue using the 
municipal gas, have led to a ridiculous position at Tredegar. Last week 
an application by the Tredegar Company came before the Special Gas and 
Water Oommittee for permission to carry electric wires across the road- 
way between the Tredegar company's stores and general offices, and 
was deferred, and the olerk was instructed to intimate to the 
company that the work was not to proceed until the necessary per- 
mission was granted. Iu answer, the company wrote a letter, which 

lains the situation succinctly, as follows: '' With reference to 
electric light passing over the highway between the stores and the 
offices of the Tredegar Company, we are very much surprised to note 
that you decline permission for us to carry an electric main between 
our stores and the offices. We cannot understand this, seeing you have 
already given us permission to cross the highway with the main light- 
ing wires between P iig: апа the works, and now refuse us permis- 
sion to light our offices from this main. We must point out that you 
yourselves are using electric light supplied by the company at Bed. 
wellty, and are arranging to do the same at Pochin. It seems to us 
ап extraordinary position that you should refuse us permission to 
light our offices with electric light on the one hand, and on the other 
hand you. ask us to supply the same to meet your convenience at the 
above-mentioned places. We shall be glad, if possible, if you will 
consider this matter before the llth prox., as we are desirous of 
putting this work in hand at once. We may say that the whole of 
the office staff have suffered from the inefficiency of the gas light, and 
it is in order to obtain the best light under the healthiest conditions 
that we wish to instal electrio light, and your opposition of this, seeing 
the way you have already committed yourselves in the matter, certainly 
requires some reasonable explanation. Our only reason for deferring 


the lighting of the offices was in view of the reconstruction of the 
offices, wi ich has since been poktponed, and we wish to procoed with 
the lighting straight away.” A debate ensued, а member remarking 
that they had formed their resolution and he hoped they would stick 
to it, Others said the Council had granted permission to cross the 
road down below and they refused permission to cross the road above, 
because they did not lose anything by the former permission, but if 
they granted permission in this case there would be Bid. ре consumed 
in the company’s offices. Finally, the committee re to pass any 
resolution on the matte”. 


Cape Town:—From the annual report of the city electrical 
engineer, Mr. Walter F. Long, A. M. I. E. E., we aote that considerable 
changes have taken place in connection with the plant at the various 
generating stations belonging to the Corporation during the year 
ended June 30, 1904. Due to the increased size of the generating 
units, the steam plant at Molteno was shut down, and the 150. kw. 
Bumsted and Chandler set, and the Belliss-Mather aud Platt units 
were removed from Dorp-street, and from there temporerily in an old 
shed at Dock-road respectively to the new power-house at Dook-road, 
where one of the new 700-kw. machines was switohed on with supply 
on April 14. This practically completed the movement of placing the 
whole of the generating machinery under one roof, and consequently 
the oost of generation has been reduced, and also there has been a ооп- 
siderable increase in the consumption. Thewhole of the condensing plant, 
with the exception of the Klein" and cooling tower, is now erected, 
four Davey-Paxman boilers are under steam, and it is proposed to shut 
down for a while the Babcock boilers in order to overhaul the 
economisers Mr. Payne, the statioa superintendent, left the 
employ of the Oouncil last month, and it was decided not to 
fill the vacancy. The 1uaning of the plant is now left in 
the hands of the two senior shift engineers, and the conatruc- 
tion work undertaken by Mr. Oooke, formerly in charge of Dorp- 
street and Molteno. Ooneiderable alterations and additions have been 
carried out in connection with the mains for the distribution of electric 
energy, and a large number of arc lamps have been erected. During 
the year & considersble amount of work has been osrried out in 
connection with the electric light installation and the new city hall. 
Messrs. Cunningham and Gearing were the contractors. The electrical 
standard instruments in the test-room are all set up and in constant 
use. New wiring regulations were promulgated in the Government 
Gazette of Sept. 15, 1903. These regulations give the Oouncil power 
to refuse to connect up defective installations, and onder the rigid 
enforoement of the same the class of electrical material and the 
Standard of workmanship has greatly improved. In September an 
alteration was made, inoreasing the hours, by about 40 per oent., 
during which energy 1s obtained at the half rate; this is equivalent to 
reducing the price of current to day consumers. The day con- 
sumption to private consumers hae increased from 358, 809 units 
for the Tour ended June 30, 1905, to 511,4572 units for the 
corresponding year in 1903-04, equivalent to an increase of 44°8 per 
cent. In 1901-02 22 per cent. of units sold to private con- 
sumers were supplied in the daytime, in 190203 334 per cent., 
and iu this year 40:1 per cent., equivalent to 50%6 per cent. of the 
total units sold. There are at present connected 1,507 consumers, with 
86,191 8-c.p. lampe, as against 20 with 2,100 in 1895. In 1896-7 а 
consumer took on an average 550 units per annum ; in 1902 3, 1,004; 
and last year, 973:5, the falling off being due to the large increase in 
connections made to small houses, The motors connected are equivalent 
to 1,727 h.p., as against 1,011 h.p. in tbe preceding year. e draw 
attention to the fact that Mr. Long recommends that & more up-to-date 
reversible booster be obtained, as the accumulator battery in ita pres ant 
condition is quite capable of giving 500 to 550 amperes for а couple 
of hours or so, whereas the present booster will only allow of a 
maximum discharge of 150 amperes. 


Shefüeld.—The Sheffield Daily Telegraph gives the following 
interesting résumé of the OCorporation's electric light undertaking 
during 1904: Auother year of progress has to be recorded for the 
electric light department of the Corporation. It has seen the openin 
of the new power station at Neepsead, a scheme which is evidence o 
the foresight of the committee in acquiring a site and erecting plant 
which, although not yet fally employed, will, with the increasing 
demand for electrici'y for illumination and motors, ually come 
into operation. Under the superintendence of Mr. 8. E. Fedden, the 
general ma and engineer, the power house has been admirably 
equipped, and Sheffield now possesses a source of supply worthy 
of the city. One of the most interesting features in connection 
with the department this year hse been the increasing demand 
for electricity for driving machinery. A few years ago only 
a very small number of motors were used by customers 
of the department. But a remarkable change has occurred, 
and to-day motors may be found driving all kinds of machinery— 
rolling-mille, grinding wheels, pneumatic and power hammers, anneal- 
ing furnaces, steel tape, tempering and grinding machines, wire- 
drawing machines, lathes, saws, buffing lathes, and quite a host of 
other machines. Аз а leading Sheffield engineer recently said, The 

test revolution that steelworks have experienced of recent years 
undoubtedly been the introduction of electric driving, and the 
engineer of ordinary ability hss found in "ү a simple means 
for remedying extravagance in works more readily than by other 


methods.” This departure in the use of electricity instead of 
steam in Sheffield is a sign of the times. It is anticipated that 
a few years will see a remarkable development in the Oorporation 


department owing to this change alone, and with such a prospect 
it is satisfactory to learn that the committee have invested see a 
powerful station. During the past year there have been applications 
for electric motors to the extent of 115 =e Several cutlery firms are 
now having their machinery driven wholly by electricity. There are 
20 elevators for ers and goods being worked by eleotricity, and 
a large number of travelling cranes. are also being worked by electric 
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ower. A boom in trade would probably make а vast difference 
the power supplied, and lead to a much more extensive use of 
motors. A few statistics may be interesting. The customers have 
increased in number during the year from 2.549 to 3,000. The lamp 
connections have reached a total of 275,565. The units sold up 
to last March were 2,980,049; it is estimated that five millions will 
be reached at the end of the current year. After paying all charges, 
the department had a surplus at the end of the financial year of 
£5,431, against £6,554 at the end of the previous year. In this con- 
nection it must be remembered that interest is being paid on a 
large amount of capital which has not yet become revenue earniog. 
Several new features in electrical illuminants must have been observed 
recantly in Sheffield. One of the most striking is the brilliant arc 
lamp, which is growing in favour for lighting shop fronts. The 
brilliancy of the light is undoubted. The lamps have not yet come 
into general use, but there are now about 20 in the city. For interior 
lighting the Nernst lamp is rapidly growing in popularity. This is 
being regarded as а dangerous rival to the incandescent gas lamp. 
Taken as s whole, the past year has been one of undoubted progress in 
the department, The openiog of the power station at Neepsend has 
been an important step, the resources which are contained there for 
providing light and power being sufficient probably to meet the demande 
of the city for many years to come ; and the sooner the value of the 
resources is appreciated, the better it will be for the department as а 
revenue-earning concern. 


“Year Book of New South Wales.”—This handbook, compiled 
by Mr. Coghlan, the editor of The Year Book of Australia, far 
circulation by the Agent-General in London, Westminster-chambers, 
9, Viotoria-street, Westminster, B. W., has been brought fally 
р date. Among other valuable information given is the following : 
The annual value of the goods imported into and exported from New 
South Wales affords the surest test of its material advancement, rising 
from £400,000 in 1825, when the official records begin, to £55,608, 280 
in 1903. The progress of the trade of the State is shown by the 
Pek ee in decennial periods: 1825, £400,000; 1855, 
£1,796,998; 1845, £2,789,840; 1855, 27,552,649 ; 1865, £20, 199,325; 
1875, 227, 532,550; 1885, 240,487,568; 1895, £37,927,200; 1900 
(quinquennio) £55,725,587. The value of imports duri 
1 was . £26,770,169, and of exports £26,738,111, the tota 
trade being at the rate of £37. 128. 2d. per head of population. 
In 1825 the value of the exports from New South Wales was 
£100,000. Ten years later, in 1835, it had risen to £682,193, 
the ег. decennial increases being: 1845, £1,555,986 ; 1855 
£2,884,130; 1865, £9,563,818 ; 1875, £13,797, 3597 ; 1885, 216,760,107 ; 
1895, £21,954,785; 1900 (quinquennium), £28,164,516; 1903, 
226, 788,111. The general character of the articles imported is 
illustrated by the following items included among the imports of 
1905: apparel and attire, £850,940; bicycles, etc., £28,108 ; boots 
and shoes, £263,525; piece goods, £1,943,401 ; canvas, £50,926 ; 
iron, steel, and galvanised iron, £480,051; machinery, £866,358 ; 
arms, ammunition, etc., £430,771; agricultural implements, £205,518 ; 
beer in bulk and bottle, £191,301; cement, £36,835 ; , ete., 
£131,252; earthenware and china, £76,716; fruit, green aad dried, 
£416,904; furniture, £72,589; gloves, £61,190; lead, £147,893; 
paints and colours, £97,289; gold, £3,433,218; ooin, £637,377 ; 
grain and pulse (prepared or manufactured), £2,525,980; grindery 
and leather, £206,075; hats and сарв, £173,727; hay and chaff, 
£557,845 ; musical instruments, £91,549 ; kerosene, castor, and other 
oils, £332,522; live stock, £2,164,483; malt, £95,871; paper, 
books, eto., £511,265; silver and plated ware, £49,989; spirits, 
£353,756 ; medicines, £101,606 ; milk (preserved), £100,426; skins 
and hides, £489,984 ; sugar, £710,708 ; tea, £279,781 ; cocoa and 
chocolate (prepared and raw), £49,581; timber, £530,766; tobacco, 
cigars, and cigarettes, £363,796 ; tramway and railway lant, 
£185,676 ; fancy goods, £101,584; watches and clocks, £62,959; 
wines, „700; wool, £578,555; potatoes, £213,675; tallow, 
£29,975; tin and tinware, £323,870; bags and sacks, £162,028 ; 
fish (fresh, dried, and preserved), £165,594; copra, £156,827 ; 
floorcloth and oilcloth, £63,140. Many of the imported goods, such 
as wool and tallow, were intended for re-export. being sent from 
the other States for convenience in the work of shipment. The 

oss amount of duty collected by the customs wae 1903 was 
22 902.687. Of the exports from New South Wales during 1905, 
27, 559, 759 was represented by exports to Great Britain, S8, 992, 980 
by exports to Australasia, £2,190,347 exports to other British 
possessions, and £7,995,075 exporta to foreign countries, A con- 
siderable portion of the goods exported from New South Wales con- 
siste of articles imported from Europe, America, and elsewhere. The 
value of these in 1903 was £8,072,307, leaving the sum of £18,665,804 
to represent the value of the exported Oolonial produce. Ooal is, like 
wool, a staple article of export, the value of the quantity exported 
during 1903 being £1,704,993 ; gold is exported both in the form of 
coin and of ingots, the value of these in 1905 being £4,913,478. The 
copper exporta were valued at £604,923, and those of silver and silver 
ores at £1,658.471. To these may be added the export of tin, eto., 
valued at £512,933. 


Waipori Falls Electric Power Co. (N.Z.).—The New Zealand 
Mining, Engineering, and Building Journal in a leader on the purchase 
of the above undertaking by the Danedin City Oorporation says: '' As 
the result of the private Dill promoted by the above company, the 
Dunedin City Council has agreed to purchase the whole undertaking 
for £31,000. The result of the evidence adduced before the Parlia- 
mentary Committee that sat on the Bill has amply demonstrated that 
the Dunedin City Council did not sufficiently go into the merits of the 
Waipori scheme as compared with the combined Taieri and Lee Stream 
scheme, What is evident from that evidence? It clearly shows that 
to provide 2,000 e.h.p. from the Waipori will only cost the city, 
even after purchasing out the present company, £80,000, whereas 
the cost to bring in the same power from the Lee Stream would 


be £104,000. Further, the Lee Stream is a doubtful supply, the 
whole evidence being that there was no assured supply in drought 
seasons or in frosty weather even for 2,000 h. p., while the 
evidenoe is that 6,000 h.p. oould be got from the Waipori by 
the same expenditure as was required to supply 2,000 h.p. from the 
Waipori. For the adduction of this evidence we have to thank s 
Parliamentary Committee, as it was quite evident the City Council 
and their Tramways Committee burked all discussion, and were it not 
for the promotion of this Bill, the city would be committed to the fatuous 
and ruinous expenditure of £104,000 on a very third-rate water 
scheme. How, then, are we to account for the conduct of those who 
should be guardians of civic affairs in Dunedin! It was simply due to 
the fact that instead of treating this as a business | peer these 
guardians were more concerned, not with the value of the water rights 
to the city, but with the fact that a syndicate were going to make more 
money out of it. To burke this syndicate in getting a fair price for these 
valuable rights the Oouncil entered upon a game of bluff. Anyone who 
knows the card e of poker knows how such a game ends if the 
bluffer holds an inferior hand and is compelled at last to ‘show it and 
pay up. That is exactly what the city has had to do in this instance. 
Had the city pay cee these rights in the first instance they would have 
saved money, and they would have to-day an hydro-electric power in 
the city at a cost of, say, £7. 10s. per horse-power, instead of £29 per 
horse-power, which it is at present costing them to generate with steam. 
The useless өш upon Lee Stream, which has cost more than 
£10,000, would have been avoided also. But supposing this Bill had not 
been promoted the whole of the city bungle in adoptinga third-rate water 
scheme would have been buried outof sight, and ре for an indefinite 
period. The city is paying to the company £10,000 more than it cost the 
company. It must not be assumed, however, that this £10,000 is all 


lose. For the city has had the advan of the works being so far 


constructed under private agreement, and we know from past municipal 
mansgement that this means probably a saving of per cent. 


Then the company has a first-claas 
taken over by the city. If the Ойу Council had to select such an 
officer, it would probably end in the selection of an incompetent and 
expensive man not acquainted with his business, as such appointments 
generally are. Then the city gets the benefit of the private contracts 
entered into by the company for the supp 'y of the plant. It is 
pou therefore, that the whole £10,000 paid to the company has 

en ssved in ths good arrangements made by the company, and which 
have been taken over by the Oouncil But this splendid water power 
has now been acquired by the city, and we have to congratulate the 
citizens of Dunedin upon thet fact. There is little doubt that this 
is the best asset the City Corporation has now in ite books, and 
one which will in the course of years altogether free the city 
from its indebtedness. This ig apart altogether from the great 
advantages that will be conferred upon Danedin by the supply 
of plentiful and cheap water-generated power. Of all the foremost 
cities in New Zoaland, Dunedin is the one which is at present under 
the greatest disadvantage. Until the advent of large shipe she was 
the foremost commercial centre of New Zealand. But with the advent 
of large ships her position as such а centre is gone. All the other 
harbours in the large centres (if we except Bluff) have better harboura 
then Dunedin. Even the Bluff is better off by reason of the large 
area of level and fertile land in its neighbourhood. It is only the 
freezing industry which has enabled Otago settlers to take full use of 
the large amount of hilly country in Central Otago for sheep growing 
that has kept Dunedin from decadence. But Dunedin has always been 
а manufacturing centre, and it is the building ро position in that 
respect (for which cheap power is necessary) that we must look to 
впррог the city in cass of a set-back should come to our foreign mest 
trade. Fortunately, the City Council has been forced into the position 
of acquiring this cheap power. For that we have to thank, not the 
City Council of Dunedin, but the enterprise and energy of the private 
citizens of Danedin, who have not been sufficiently rewarded for the 
splendid asset which they have compelled the city councillors of 

nedin, much against their will, to acoept. The moral is that city 
councillors should always deal with matters in а fair, honourable, aud 
businesslike way. To play the game of bluff with other peoples 
money is not one that will commend itself to anyone, but, as the 
Council has found out, does it pay in the long run? 


engineer whose contract will be 


PROVISIONAL PATENTS, 1904. 


Deo, 16. 

97494. Device for magnetising iron by means of an alternate 
current and improvements in dynamo - electric 
machines, Miles Walker, 7, Skerton-road, Old Trafford, 
Manchester. 

97434. Improvements in the construction of single and two 
way electric switches. Clement Brown, Folke Olai, 
and Brown and Barlow, Limited, 16, Loveday-street, 
Birmingham. 

27437. Improvements in and relating to arc lamps. Gustavus 
Martio Zingel, William Wolf, and Arthur Reiner, 72, 
Fenchurch-street, London. 

27443. Improvements in electric arc lamps and carbons for 
same. August Ecketein and Arthur Ernest Angold, Peel 
Works, Adelphi, Salford, Manchester. 

97444. Improvements in electric switches. August Eckstein and 
Albert Julius David Krause, Peel Works, Adelphi, Salford, 
Manchester. 

27449. Method and apparatus for electrostatic separatios. 
Wallace Fairweather, 65, Ohancery-lane, London. (Charles 
Henry Huff, United States.) (Complete specification.) 
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27456. Electromagnetic ignition device for explosion engines. Name. Amount Last prios, 
Friedrich Lutz, 65, Chancery-lane, London. | 2 g 
27475, Improvements in electrical switches. William Righter Oallender's Cable, Debentures ................. ere eee 100 . 104-106 
Comings, Wharncliffe, Wimbledon Park, London. pe ME TE eh a et re 8 РЕ ү xà 
27479. Dapreveniente а and burg a 5 aro ne Orom — ынд Üo, —— id 2 uli 
lamps. icholas Pentreath Andrew an homas Maodu cont. Debentures . . . . . . ;; „ en -88 
Mackelcan Johns, ББ, Ohancery-lane, London. Edison and Swan United, i1 Shares, 01 01,128 . 2 = bi ‚ 
27537. in vapour eleotrio apparatus. Howard TER. per cent. Debent aan ИК ОНОР 100 ~ 
Irving Wood, 83, Oannon-street, London. (Date applied — 4 per cent. Deb. Stock, Red 100 .. 78-83 
Electric ted, Nos. 1 to 112,100......... 2 - lk 
for under Patents Але. 1901, Dec. 17, 1905, being — 1 per cent, Cumulative Pre... 2 — 
date of application in United States.) (Complete speci- 4 per cent. Perp. 1st Mort. Deb. ................ 10 — 30.100 
fication. ) Ferranti 1 cent. 186 Mort. Deb. Stock, Kod. 100 .. 80-95 
27538, Improvements in means for transforming electric adel 3 lst 7 (1900) MS por ое gh as баш. Р. 1 n E 5 
current. Charles Proteus Steinmetz, 85, Caunon- street, W. T. H T. Ha ara Telegraph Works, . — 5 5 .. 104-10) 
London. (Date applied for under Patente Act, 1901, жрк рсе —ͤ—ᷣ„-— 5 ӨӨ 100 - 1365), 
соо е of application in United States.) India acidum Gutta NE Чапа Telegraph Worm 10 н 154-164 
Dec. 17. Parker, ik dina C 10 в 10-104 
Р ogra ovion as nan ces as = 
$7683, Improvement relating to clay ware, амыр е VR N per cent. Bond = me =o ~o co es cs 100 „ 105-106 
similar conduits for eleotrical cables. orace Rendal 
Mansfield, Broom Leys, Coalville, near Leicester. Kiectrio Ligning and Supply.— 5 iiz 
27605. Improved electric system of driving vehicles in an Bourn Cum. 501-15,000°...........3. 10 ш 
= А SN со еу Lehwess, 111, Hatton- pd cont, Cum, Beoond Brot Bref., 15,001.22,500 .... 9 m 155 
garden, ndon. (Complete specification.) — r cent. De ure "Вей, .......... `e ~ - 
27627, Improvements in and rolating to portable electric | 2702218 (Kent) Electrio Tight and Stock, Nd L, 1 an be 
N Arthur Bergtheil, 1, Queen Victoria street, Brompton and Kensington, C Ordinary, 5 б AR 101.455 
Lon on. 0600. Preferen doe ax ^ 
——————ÀÁ— — € | UO Herrio вру Gorp., Ordinary ое. 1050007 — m 
train lighting. The Allgemeine Elektricitite-Gesellechaft, | Cambridge Electric Supply Company, Ltd., £10 Ord. . 8 æ 12,1 
85, Cannon-street, London. (Date appl'ed for under Patente Charing Oros an TREYT Kos. 4 per 000 Guar Deb. Stock 8 С mo M 
Act, 1901, Deo. 19, 1905, being date of application in | “© 70, HOA %% масс 5... px 
Germany. ) (Complete specification. ) — 4$ s cent, Oum. NOL, ........................ 6 59/165 13/16 
27637. Improvements in and relating to vapour eleotrio | — 40,00. 80.000. . ng ч «Об беши а D e ios di 
apparatus. John Thomas Heory Dempeter, 85, Osnnon- 55 cent. Debenture Stock, Red. (Prov. Certs.).. 100 .. 101-105 xd 
street, London. (Date applied for under Patents Act, 1901, | Chelsea Electricity Suppl. 8 = 687 
Deo. 19, 1903, being date of application in United States.) | ogy or Leadon, бау . rs rr. .... 10 - ji 
(Complete specification.) , per cent. Cumulative Prell 10 — -14 
| 5 per cent. Debenture Stock .................... o — 125-127 
per cent. 2nd Deb. Stk. Prov. Certas. ll pe = 103-105 
COMPLETE SPECIFICATIONS ACCEPTED. County of Fer dent. Dum, Supply, Ordinary ... ... .. ос "а 
; 44 per cent. Dehentures Prov. Certs. Ali pd. Rd. 100 — 101-105 
To be published Jan. 5, 1905. === 4j per ent, 2nd Debentures Prov. Certz Ра. ВА. 100 — 107100 
1903. Mun егу и сохан on, Ordinary, 1-50,000.. 0 = 66 
30199. Mechaniam for use in conjunction with apparatus for | —— jer cont. First Mort Deh у... 00 С 1974 
utilising electromagnetic or “Hertzian” waves. Electric L Tractn. Oo. of Aust., Ld., ö p. c. Om. Pf., 1-50, 000 5 ~ 14 
Smith. JJ... нато 
21819. Automatically · operated 55 exchanges for а СЕЕ 4 рег cente Tint t Deb. ек, В OS, 1 INE -106 
small number of lines. lard. Havana Electricity, T 94-104 
H Blectric Ligh Limited, Ord. 1-1 000 . 8 . 748 
22003. Conduits for electric cables or conductors. Devonshire. Isle of Wight Blog, Te and Pwr., а , 44 p. БҮ 18 Bed. 10 . 100.102 
riie ectric rower an 
xim gp rene ive! retro intermittent 3 сл Bont. Cum, Pret., I-10, 00 . . . .. . .. . P. 1 2 9061/16 
ters of oil or gas engines and other purpos Kensington & tebridge Elec. Lt., Ltd., Ord.. I- A, ö 6 124-15 
Howorth. (Ryder.) Kensington and tabridge and Notting Hill, 4 pee 
23604. Electric incandescent lamps. Riethof and Basch. zia tat saa DAE Blot. D Lighting and Traction, Pret. 110 pa 197.40 
94103. Mountings and connections for clectrical conduotors, | London ро goer gd ———————— ———Q Ч = 2248 1501 
e peed 5 we IREE арм 9 13 NS per cent. 1st Mortgage хаде Debenture | Stock,! Rod.. Loc 410 — i Ri xd 
Dynamo Manufacturing Company, Limited, Oelschläger and Р Аз per cent. First Morigage Debenture Btook .... 1 — 1ф — 113.11 
Haddock. ——— 4 per cent. Cum. Pref. . im 3 
94149. Elootric interrupters or spark-gap apparatus for high- | Midland Electric Power Dis, Ld., 44 p с. lat Mort. Deb.. 100 — 93.96 
frequency currents. Johnson. Newcastle-u pon Tyne Electri B Supply, Ordinary . : EE. Шш 
24343, Electric signs. Heinemann. Noting ИШ Шейле iig der e ba. 07 1815 
24394. Means for connecting oclectric ocircuits, especially —— 4 per cent . Firs Mort. Debs Nos. 1-500 (Reg.) .. 100 101-103 
applicable for the lamps of motorcars. Oouverchel. | Oxford 3 ie а 14.810. - m. - a 
(Date applied for under International Convention, Deo. 19, | Royal Electrical Company of Montreal ij per cent. First d 
1905.) : “shares Mortgage }ерепбигез.......,................ 100 . 100-102 
24560. Eleotric testing сир. Frankel. (Date applied for under guine y иен касы Supply, ТА; ӨШ, imet 5 Ni 87 
International Oonvention, Deo. 2, 1903.) South Lon Ordinary .............................. — 4449 
94572. Electric igniters for internal-combustion engines. De | South MEO ар Electric Light and Power Co., Ord... 1 . 13/16-16/16 
: : А — 7 per cent. Cum. Pref. .......................... 1 .. 13-1 7/16 
Dion snd Bouton. (Date applied for under International —— — 44 per cent. lst Mort. Deb. .................... 100 .. 107110 
Oonvention, Aug. 16, 1904.) — з and Pali Mal 1904 ааа аваас еЕт ека iu 
24663. Electrical valve-controlling systems. Waterman. dt. James’ cat ӨР сеп}. Pref ы ааа б - "шан 
24715, Incandescent gas and electric globe lamps. Lea and — 1 5 b Db. Lo ouareecesensecactil us шске» =- 10 . 
24722. Electric tramoars and the like and lifeguards or е гое oido native Preference, ci . EE 123-1 
obstruction removers for use therewith, Whittaker. —— 6 per cent, Oum, Pret., Id. ibi. 188.351 6 — 6468 
2477€. Electric signalling devices for elevators or the like, Electric Tramways.— | 
Imray. (Payne.) Angio- entine, 5 per cent. Cum. Pref., 1-960,007 . 5 „ 5 7165 9/16 
ES Hn E 
ec. с. r M 
COMPANIES' STOCK AND SHARE LIST. Barcelona Tramways, Limited, Ord., 120,000 . ---- 10 — 1041 
5 per шсш Cum. Pret. shaves, 1- 10, QUO .......... 30 Ж h 
r cent. De0., Ned., LOW nc cece ccc ccaccncs oe . 
Name. ue Last price —— 47 5 r cent. Diod. Deb Deb. Stock . 100 .. 95-100 
Commercial and Industrial.— Ps g CCC inel ins 
Alliance Elecorioal Co., 5 per cent. Oum. Pref., Мов, 110,000 l- dd Belfast Street Tramways, Ord., 1-26,600 ............-..... 10 . 
Aron Electricity Meter O O „. 15/32-9/16 Blackpool and Fleetwood Ттатгоай .................. — 10 . 134-135 
British Insulated aug Henby Cables. On Oni. 1.100.000 . 5 we 84-52 Brisbane Tramway Invest., Lim., Ord., 1-75,000 ........ Ô œ -24 
6 per oent. Cum. ‚ 1-100,000 .. кеке лета ceeds 5 — 54-53 6 per cent. Cum. Pref., Nos. 1 Lieu evade 8 * 
——— 44 per cent. Mortgage ‘Debentures .............. 100 . 102-105, per oent. Deb. Stk., Red., Prov. сеш all pd. 100 .. 2 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb, = бл British itish Co umma ен Railway Oo, Ord. Def. ........ 100 s ДО 
ritish onse Elec. and Manur., 6 per cent. Pref. Е Non. Оша, 5 per cent, Pref. ...............-.--- 10 105. 
215, gee 5 Bo io з 85.80 — af per cont, ene of £40 each 40 — EE v 
rtgage ure tock ——— оа =  — r 
вех перо al I Engineering, Ordinary, Nos, 1-106,751 .. 2 ~ 8 5 British Hiectrie Traction Ord. itt E 90001 0,009 10 . TA 
рон — 6 par V » : yd - 4 umm Ere cere уе уот резаи 5 100 we 117.115 ue 
Lm cent. 2nd Debenture Stock! pee 100 — 68-72 — 44 pet cent, * Deb, Stock. . . NO i 96-97 
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Amount Amount 
Name. paid. Last price, Name. paid. Last r- 
8 £ О 
Buenos Ayres and Belgrano Tram., ay 100,000 oo a =з 5 bend 33-3 — '6 per cent. Cum. eee PEE e. 2 6 06 „% „%. „ ай 
———''A’’6 рег cend. Ош. Pf., 1-40, 90 0 5 2 54-58 Perth Elec, Tramways (W. A.) ö per cent. 1 Mrb, Deb. Bk. 100 = - 
— T 6 per cent. Om. Pf., ; 1-27,500 ...... өе 99 es an 5 =» 0110 Potteries HBlectric Trac 80,001 А as ee 10 = 
6 per cent. Deb. Stock, Bed. „ 6 6% %%% %% „% 6% % „% 099 ое о-о 100 a 1 108 6 cent, Cum. Pref., 1 000 es een Oe med à mé 10 е ма, 
Prov. Gert., all paid Ld. . 8 nc. 6 252 e% „ % % веоо а . 100 em 103-106 per cent, Debenture Stock eb we ee eb ea ae me den 1 = 1 
Buenos Ayres Electris Trams., Ld. с. Deb. Btk., Red. wo ~ 97-100 South Lancashire Blectric Traction and Power Oompany 
Calcutta res oer Limited. 1 108,26 eee * du £250,000 Or rdinary ооз „% % GO 66 ою ns (D „е (D то ео no 00 1 1 
44 per cent. 1st Deb. Stock, Red. ................ 100 .. 108-110 £101, 18 6 per cent. Preference ........— 1 1 
Blectric Tramways ‚Мов. 1-490,000 ................ ~ lèl ——— £588,093 44 percent. Debenture Вбоок _ 100 p.. 100 pe. 
on of Birmingham Tramways, 5 cent. Cum. Pref. . = -64 
4 per cent. 1st Mortgage Deb. , 1-5,000 (1917).... ' 100 i -102 Electric Railways.— 


Colombo Electric Tramways and d Lighting, Spercent. lst 


Mortgage Debenture Stock „ L 101-104 Central London, Ordinary .. .. e =- ne =e =a =e co ae cc ae =o mo a 100 90:82 

Cork origa o tramvayi and í Lighting Go. | Ordinary .... 10 + ш „ Pref, JJ 189 = 101-105 
— D Poen um. Pref о ae 00 08 ce 08 oe oe ъз 99 оо nmo ns a е ‘pt Gerta.. fully paid). «e 
—CZ 4 ber cent. Debentures . „.....— 100 — 101-102 — — 4 p.o. Deb. took (Prot За к уат fully paid)..100 .. 106-110 

Dablin United Tramways (1896), Ord., Nos. 140, 00 —— 10 . 15-18 City and south London да, Ошо Ordinary .......... 100 — 

— 6 per cent. Pref., Nos. € 8 10 -~ 16-16 ———— 4 per cent, De Stare Bina a. ao os os oo NC 104-1 

Tapes’. ramwa s Ord inary эе ъё 9909060900859» оо оо оо оо о ks - 18-19 LL LET ee $ co AS Os an 99 оо оо оо mo (D KD 1 = 115179 
— 6 per cent. Oum. Pref. s SO MP оо „„ ње all a 14-144 EIE rh $ 90920602009 059 ao an то 1 e е, 
—& per cent, Deb Stock ssa gig р . 100 108-11 Liverpool Over пово. г ont. Ре... a — 04 

f Thanet еб с rramways an 06, ү c. e4*9ce000609900099000000009€ ме ер 

Тое m. Bret, Мов 30,001-60,000 .. , б 34-4 4 per gent. Mortgage Debentures, Rel. i- i. w. 101 
. 4 per cent, Debenture Stock .............. 100 . 90-93 Underground Electric Railways of London, 5 per cent. 

Kidderminster and District Lighting and Traction, Pref. 5 — 884 Profit-Sharing Secured Note 88 

London United Trys.(1901),5 per cent, Oum. Pref. ...... = 10-1 Waterloo and Оу, Ordinary =. = a = . 100 88-90 
—— 4 per cent. 1st Mt. Db. Stock, Red. ............ 700 103 1C 

Madras Elec. Trams (1904), Ld.,5 per cent, Deb. Stk., Red. 100 . 103-105 Telephones.— 

Metropolitan Elec. Trams., Ld., Defd., 1,000,001-1,14,016. 1 .. 97 16 National Telephone, Preferred 100 = 108-109 
— — 5 per cent. Cum. Pref. 500,001- 1,000,000 РАТА 1 15/16-1 Deferred Stock ........... E. = 100 _ 101-102 
—. 44 r cent. Deb. Stock, Bed. .. ............. 100 104-106 6 per cent. Cum. First Pref. * 10 13-14 

Milwaukes lectric Rail and Light, 5 per cent. 50-yr. Cons. 6 per cent, Cum. Second Pre... = 10 12-15 

Mort. ond 8, 1926, 1-5, 500 and 7, 001-8 000............ $1 1,000. 108-115 5 per cent. Nou. Cum. Third Pref. 55 Б T 5 5165 116 

мо Street Rall., Bterling 5 per cent. (Mort.) Deb., —— 54 per cent, Deb. Stock, Вей. eme 100 » 98.99 

1908, 1-600 ee cw воас ã2Vè „„ ээ ө о ээ өэ өе «ео =з во 100 ee - 100-103 — | per cent. Deb. Stock, Red. EUM TUE 100 БЫ 102120 1064 
Sterling 4 рег cent. Deb., 1922, 601-2,000 ........ 100 .. 103-105 4 per cent. Prov. Сегї.......................... 
Now Орда! Traction 6 per cent. Cum. Pref., 110,000 and В ‚ JJ anA Wines А А Tuus 6714 
€9 „ овоо оо %% „ „„ SHAS „„ „ „ „% ое оо w½ „ оо = 4- 1 — 6 per cent. Cum. Pref..... J Без саа ые a ТЕ 14-14 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for | Increase or | но k | Accounts for past year. | 
| week decrease. | R е TEN] Cost 
— — —4—ä—ũ— рег 
Line, | | | х SAP MONS Pn | : : | £ Recetpte per , — 
| urrent | | Tota assengers | Oar miles | Pas- | Car e of | mile, 
Ending 1904. | 1905, Week, | year, 1904. поз, Ending receipts carried, | run. enger mile. track. 
£ £ £ £ £ | da | 4 £ d. 

Aberdeen Corporation Dec. 17 | 1,055 1,076 — 15, + 5,714А 194 | 19% May 31 37,931 9,099,715 794,641 |0'98 |13:02| 1,970 | 67 

Ayr Corporation CÓ 177 172 |+ 5+ 501] 8 8 „ 15 14,160 | 3,201,586 856,049 103 |1011| 1,770 | 504 

Barking Corporation „ 24 62 40 |+ 22 + 92 1383 — — — en | r3 — | = a adis 

Birkennead Corporation ORC ER 1,115 | — 87 | + 638 | 23:55 | 231 | March 31 56,0°3 | 11,327,932 | 1,339,701 |1:158,| 9°98) 2, 6° 

Birmingham Corporation „ 24 332 >= | — — | — ч “Ж ас: | AN EF, Ж ёга Af» 

Birmingham Tramways Co. ,, 24 5,550 | 4,99 + 581 | 6s) 6 — -— = 5 » — * 

Blackburn Corporation „ 16] 765 72³ | + 42 + 3,363 24 | 23 „ 25 43,374 7,742,692 951,484 — |1094 — 4:89 

3ieckpool Corporation........ „ 2 276 280 | — 4| + 5,956 | 17% 174 „ 31211, 168 6,169,121 | 784,443 1:52 108 — — 

Blackpool-Fleetwood Trams. » 24 182 225 — 41 + 341 163 164 Dec. 31 32,021 2, 258,98 600,757 | 3°34 | 18:75 2,001 | 705 
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Burnley Corporation ....... EE. 982 | 1,17 | — 35 — 10.0 10 | = mae А- — — - к: = 

Burton Corporation ERN y 295 291 + 4 — 84 | — March 31j| 11,574 2,556,134 | 282,578 | 108 8:81| 1,570 7:57 

Candiff Corporation ** E. 1,816 1,700 |+ 116 + 1,655 "i $3 * 6 a | ^n X e» $a A 

Carlisle Tramways Company..| ,, 24 174 | 205 — 581 + 185 — — Dec. 319 9,987-| 2,805,277 334,393 — TUM a m 
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Dublin U. T., electric cars. „, | | 43501 [= 9 | Е | 

Dublin 8, District, Electric ..| „ 25) 830 | 89 — 91} 47 | 46 | „ 31 154,633  — 5493066 | -[ 

| | | | 

Duadee City Tramways ...... „ 21 815 850 — 15 — 22 22 May 15 35,874 | 9,084,522 | 752,814 |093 |11:276| 1,650 | — 

Базу Ham Corporation » 24 563 645 |- 8 + 1,129 |1077 | 1075| March 31 34,312 | 12,950,259 807,002 |65 |102 — — 

Glasgow Corporation | » 24 | 14,065 | 15497 | + £69) +20, md 145 | 123 | May 519 656,572 | 177,179,549 |14,008,750 | 0°88 (11°25 | 5,4890 7-08 

Gloucester Corporation ...... „ | 29) — | — 55 pes | Pie — E e — 

Halifax Corporation 14 2,261 | 2,092 | + 169 + 4,070 55 | 301 | Магоһ 31| 68, 283 16,522,054 | 1,387,885 |140 | 11°79! 2,059 8- 

Huddersfield Corporation Nov. 12 | 1,260 | 1,173 | + 7 ^ 35 35 „ 31] 65,545 | 11,899,287 1,632,000 12 8.31 1,875 e 

Hull Corporation, E. 8....... Dec. 24 | 2,291 | 2,318 | — 26 410,57 | 25 | 19 „ 51| 87,707 | 21,065,999 | 2,218,696 |100 | 949] 8,004| 5 

Ilford Corporation ..........| * 17 352 322 |+ 50 — 104 — — MEC — — — — e. = 

Ilkeston Corporation ........ „ 2 87 120 — 35 — | — aot | m: iz ет — t: ё. кл "m 

Kirkcaldy Corporation .... ES 2l 1-3 | — — — | == — — imu] Ft a са — , 

Leeds Corporation „ 2:| 5,235 | 5,625 | — 340| +12 497 89 81} | „  49(280,562 | 60,739,254 | 6,215,799 |110 |1094 | 5,407 a 

| 

Leicester Corporation ........| „ 24 1,781 — — — l. T} 4| — = = НЕЗ = жа ane — 

Liverpool Corporation. —ů— * „ 17 10,141 9.755 + 568 | 414,645 105 103 рее. 319 531,484 113,057,234 11,734,888 |111 10753] 5,160 6 

Liverpool Overhead Жата. | „ 25 1.495 | 1,561 — 66| - 2,315 657| — June 50 79,252 | 10,466,726 |  986,185a | 1°82 |19:50a| 5,110 ao i 

London County Council . „ 10| 11,432 8908 | 42,521 - 46} 40 | ex Wer к | = 5 Es — А 

Lowestoft Corporation .... a od4 131 137 |- 6 — >= ы = (те E is — 6 = — 

Maidstone Corporation «es 92 2 = e bis съ; А Edi ри = <= * 

Manchester Corporation „ 2411005 | 11,005 — 622 1314 = Ж E ai ES, e^ Ре А = 

: Metropolitan Elec. UD np 49] 14 1,061 |+ 748 .-13,1157A| 10 — = = = x es — Е. 1 
| Nelson Corporation . .. „ 2 105 125 — 25| + 1,275 2 — | March 51) 5,200 | 1,420,759 171,132 | 83 647, — 

Newcastle-on-Tyne Corptn. „ 2'| 3670 | 4,032 — 552 — 45 58, „ 251185,027 39,715,120 | 4,059,907 | 11 |1094| 4,111 

Newport (Mon.) Corporation..| ,, 17 511 414 + 97 + 692 15 — — ex | "i | a Sa gc лж 

Portsmouth Corporation..... „ 17| 1,437 | 1,374 | + 65| + 5,792 | 29 29 „ 51 91,448 | 18,204,426 | 1,828,193 | 1°16 | 12:39 — 

Rochdale Corporation ........ = — pz = 44 44 517) 5,416 | 925,281 127,456 | 1°38 1027 — 76h 

Rotherham Corporation ..... „ 22 595 477 | - 8 = m tme „© OL 2),968 4,914,479 | 525,840 |1:02 |9:570| 2,247 | 6:68 

Balford Corporation .......... — -- — — — — — — cu — — — Sad c^ 

Scarborough Tramways Co. — — — — - whe < = — = = ae м = 

Sheffield Corporation ........ ‚ 25 4,465 4. 769 = 4 3.890 511 ps „ 259 216, 309 56,812,049 4,926,085 |0904 10-328 7,510 70 

Southampton Corporation .. md 0 977 |- 69 2,24 | 11 11 „ 31 35, 870 9,084,522 752,814 |0946 11:436| 3,760 | — 

Southend-on-Sea Corporation. f ги vex d T. ad b | 2 p д 

Stockport Corporation ...... » д5 590 123 18| + 7,915 114 - "e 2. | =- — БЕ 

Sunderland Corporation .. 18 1,116 | 1,072 |+ 44 + 1032 | 19 51 | 18-48 „ 31 62,506 | 14,848,958 | 1.455.465 | 1:01 | 10 46| — 6:0€ 

&8windon С Orpor! ation А > — ee — 51 — " — 4 "2 | "у -— " 
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JULY 8, 1904. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Дже shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be sigued by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(JUESTIONS. 


705. In аш the cable losses for a certain high-voltage long- 
distance polyphase transmission scheme with underground cables, 
an addition was made on account of “' dielectric hysteresis ” Oan 
this be found in ergs per cubic centimetre as with magnetic 
hysteresie, and, if so, what are reliable figures for ditferent classes 
of cable? In the vector diagram, should the current taken by 
pue loss be plotted with the watt-current or the capscity-current ? 

EDILLA. 


704. How would you calculate a blow-out magnet for & controller, 
given horse-power and voltage. Give the respective advantages 
and disadvantages of the diflerent designs. —H. E. 


705. What is the most practical method of preventing oil being thrown 
from the connecting rods and discs of horizontal engines running 
at 95 revolutions per minute, and having a 3ft. stroke. The 
engines are fitted with ordinary Hood splashguards, but these 
do not prevent the oil from being thrown out at the sides on to 
the floor and the frames of engine. —BABON. 


ANSWERS. 


Question Мо, 696.—It is stated that boilers fitted with superheaters 
(ава) should not take their feed through an injector. Why ів 
this ! | 

Best Answer to No. 696 (awarded 10s.).—The question is 
stated the wrony way about, there is no objection to feeding 

boilers fitted with superheaters by injectors, but there is a 

very great objection to using superbeated steam to work an 

injector. The proper way to use injectors in such a case 
is (о take steam for the injectors from the boiler side of 
the superheater. The objection to using superheated steam 
to work an ivjector is that so great a quantity of water would 
be necessary to condense the steam that the velocity of the 
steam is too much reduced in driving forward the large 
volume of water, and the steam is unable to force the water 
into the boiler. A consideration of the action of the injector 
will make this clear. The velocity of an issuing jet of 
steam is 16 to 18 times that of an issuing jet of water 
under the same pressure, and if steam while issuing 
from a boiler be condensed to water, but not reduced 
in velocity to that of water issuing under the same 
pressure, it is then able to overcome the pressure of the 
water in its own boiler. This is exactly what takes place 
in the injector. The steam enters the injector, and passing 
down the cone is condensed on coming into contact with 
the feed water (admitted a little below and on the opposite 
side to the steam), without losing its velocity further than 
that due to the friction of the passages. The vacuum 
formed in the injector by the condensation of the steam 
causes more water to rush into the injector, and this 
water is carried by the force of the condensed steam jet 
into the boiler. The velocity of the steam jet is of course 
reduced by imparting a high velocity to the volume 
of water, but provided the water is not too hot, or 
the steam superheated, the volume of water necessary 
to effect condensation is not great enough to reduce 

the velocity of the condensed steam jet to that of a 

jet of water issuing under the same pressure, and con- 

sequently it is able to overpower and drive back the water 


in the boiler, The feed water should not be hotter than 
135deg. F. for low pressures and 105deg F. for the highest 
pressures. Taking the average cold feed water as being about 
50deg., it will thus be apparent that a very small increase 
in temperature seriously affects the working of the injector, 
and, of course, this increase has the same effect whether due 
to hot feed water or to superheated steam, the effect being, 
as mentioned, to so increase the amount of water required 
for condensation as to reduce the velocity of the steam jet 
to such a point that it cannot overpower the water in the 
boiler. Obviously, if the injector has to lift its teed water 
the above troubles are accentuated —W. T. W. 


Answer to No. 696 (awarded 58.).— There is no reason 
why injectors should not be used where superheaters are 
installed, unless it may be due to the following causes: In 
some types of injectors large quantities of air are drawn in, 
due to there being no non-return valve on the overflow. 
This air would mix with the feed water and be delivered to 
the boiler It would then pass with the steam through 
the superheater tubes, which might tend to become over- 
ee que to the poor heat-conducting properties of the 
air.—H. B. 


Question No. 697.— How would you arrange and what materials would 
be most suitable in making-up a set of ambulance requisites for a 
central station ? 

Answer to No. 697 (awarded 10s.).—The most convenient 
arrangement for containing З set of ambulance requisites 
for а central station would be a glass-fronted cupboard, 
about 2ft. high by 2ft. wide, with one 10in. shelf spaced 
about lft. дїп. above the bottom of the cupboard. The 
door of the cupboard should be closed by a simple spring 
eatch, to allow of it being quickly opened, without having 
to obtain a key. It should be fixed to the wall in any 
convenient dry place, where it will always be readily 
accessible, such as just inside an office, the door of which 
is never locked ; and it is a special advantage if it can be 
close to a tap and lavatory basin. 

The first part of the outfit should be contained in some 
form of havresack, so as to be portable complete, and should 
contain the following: 1 pair wooden splints (each made 
of two parts sliding in a metal sleeve, so as to be of adjust- 
able length), 6 triangular bandages (which might be made 
by cutting diagonally three pieces of calico, each about 
40in. square), 6 assorted roller bandages, Alb. boric lint 
and ilb. cotton wool in tin cases, 1 roll adhesive plaster, 
1 piece linen tape, 1 pair scissors, 1 pair forceps, 1 knife, 
202. bottle olive oil, 202. bottle tincture eucalyptus B. P. C., 
202. bottle sal volatile, 202. bottle of ether comp., 
1 graduated glass measure, 1 elastic band tourniquet, 
1 small camel-hair brush, pins, needles, thread. A set con- 
taining most of these articles is supplied in a strong haver- 
sack by St. John’s Ambulance Association, St. Jonn's-gate, 
Clerkenwell, E.C., at the moderate cost of about £1. 12s. 

In addition to this, the cupboard should also contain: 
1 small basin and sponge, 1 drinking glass, 80z sal 
volatile, 4oz. spirit ether comp., 4oz. tincture eucalyptus 
B.P.C., 1 flask olive oil, 1 small flask brandy, 40z. tin 
bicarbonate soda, 4oz. tin powdered boric acid, 1 bottle 
strong smelling salts, 1 cake of carbolic soap. 

The small pocket Aide Memoir” and the handbook 
‘First Aid to the Injured,” both published by the St. 
John’s Association at a total cost of 1s. 3d., should also be 
provided. The cost of the whole set of necessaries should 
not exceed about £2. 5s, excluding the cost of the cup- 
board. A reduction could be made if the liquids mentioned 
twice were included only in the haversack, but it is con- 
venient to have a larger supply than that contained in 
small 20z. bottles, as these particular liquids will be in 
fairly frequent demand for simple cuts, burns, scalds, etc. 


Answer to No. 697 (awarded 10s.).—It is a strange and 
surprising fact that there are at the present day many 
central stations—large stations—that cannot boast of even 
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a bottle of carron oil within their walls. In all well- 
pi vey manufacturing works, whether mechanical or 
electrical, special attention is always given to ambulance 
requirements. The same cannot, unfortunately, be said of 
the majority of central electricity stations. Quite recently 
the writer had brought to his notice a case of a labourer 
who had fallen from a scaffolding where some iron netting 
guards were being erected, and who was injured about the 
head and arms in a shocking manner. No ambulance 
dressings being available, the poor fellow remained in great 
pain until the arrival of the horse ambulance from the town 
fire station, the ambulance, fortunately, being in at the 
time. In the meantime, the only thing done to the poor 
fellow was the profuse ‘application of engine cloths and 
waste, these, by the way, being none too sweet or clean. 
The unfortunate man’s injuries were so serious as to neces- 
sitate his detention at the local hospital, where he remained 
for several weeke, and he will carry with him always ample 
evidence of the severity of his injuries, It is rather curious 
to note, by the way, that this man served through the Boer 
Campaign without receiving any injury. Another case 
which the writer witnessed was that of a stoker who had 
the misfortune to fall into a hot-feed tank, and was scalded 
very badly about the lower parts of his body. One member 
of the staff had the presence of mind to run to a house 
near by and obtain some flour and linseed oil, and the 
timely application of these was, no doubt, the means of 
saving the man much suffering. This case was rather 
unfortunate, as, owing to his being a new hand, the stoker 
had not ‘had time to become a member of the work’s 
sickness and accident club, and during the two months he 
was away he received no pay. 

For a large station having 40 or 50 men in or about the 
works during the daytime, a complete litter and several 
ordinary stretchers are indispensable, as the charity and 
municipal ambulance stations should not be depended upon. 
This is more particularly so in the case of a large manu- 
facturing town, where accidents requiring ambulance 
removal are of daily occurrence. , The litter should be kept 
as near as possible to the road or street which offers the 
best and most convenient way to the nearest hospital. The 
stretchers could be kept in cupboards say, one or two con- 
venient to the offices, and one in the engine-room. A case, 
containing an ample stock of dressings, etc., should be kept 
in the engine-room, preferably near to the main switch- 
board, and а good supply for reatocking should be kept in 
the works’ stores. It is not necessary to keep these neces- 
saries under lock and key, as keys, not infrequently, have a 
nasty knack of being absent when most wanted. For 
moderate and small size stations perhaps a litter might be 
dispensed with, although advisable. A couple of stretchers 
and a case of dressings, arranged as in the above-mentioned 
case, would do. | 

In all stations, framed instruction sheets on “first aid ” 
should be hung in prominent positions. The staff should 
be trained in the rendering of first aid," and kept up to 
concert pitch by classes and demonstrations, from time to 
time, by a competent medico. The writer remembers a 
sad case of a labourer who was at work standing on a 
ladder only some few feet above the switchboard floor, 
falling, due to the ladder breaking, and injuring his head 
and back so severely as to render him quite unfit for any 
laborious work again. In this instance, the Corporation to 
whom the works belong were generous enough to give the 
unfortunate man an easy berth for the rest of his life. The 
nearest hospital was two miles away, no ambulance neces- 
saries being kept at the station. Not very long ago the 
writer received a severe burn on the hand, together with a 
temporary partial blindness of the eyes, caused by the 
fusion of some switchgear connected to a faulty dynamo. 
In his case, also, there were no dressings at hand, and he 


had to run out (perspiring from a hot engine-room into the 


cold night air) to a chemist's shop some distance away, 
where the injuries were dressed. For a few nights follow- 
ing the eyes were so painful as to render sleep practically 
im possible. 

The list given below is issued by the St. John Ambulance 
Association, St. John’s-gate, Clerkenwell, London, E.C., 
from whom all articles mentioned therein may be obtained. 

Litter complete, with ordinary stretcher and iron tyres 


to wheels, £11. 28. 6d. and £12. 17s. 6d.; or with india- 
rubber tyres to wheels, £14. 7s. 6d. and £16. 28. 64. 

Ordinary stretcher for general use, £1. 17a. 6d. 

Telescopic-handled stretcher for working in confined 
places, £2. 5s. 

Large hamper for ambulance station and railway 
purposes containing: 1 set of cane splints, 1 elastic band 
tourniquet, 310. carbolic cotton wool (in tin case), Alb. 
boric lint, 1 roll adhesive plaster, 20 roller bandages 
(assorted), 1 dozen triangular bandages, 3 pieces tape, 4oz. 
sal volatile, 4oz. bicarbonate of soda, 4oz. olive oil, 4oz. 
spirit ether comp, 1lb. tin powdered boric acid, 402 tincture 
eucalyptus B. P. C., 1 pair Pean's forceps, 1 pair scissors, 
1 knife, 12 surgeon's needles, 1 packet each safety and 
plain pins, 40z. carbolised Chinese twist, 3oz, silkworm gut, 
1 reel each black and white sewing thread, 1 kidney-shaped 
basin, 1 stopper loosener, 1 graduated measure, 1 cake 
20 per cent. carbolic soap, 1 nail brush, 3 empty 802. 
bottles. Price complete, £4. 

Small ambulance hamper, with waterproof cover and 
strap, for use in factories, collieries, stations, and large 
works, containing 1 set splints, 1 elastic tourniquet, 
3 tampons (for washing wounds), 2 packets lint, 4 roller 
bandages (wide and narrow), 4 triangular bandages, cotton 
and boric wool (in tin cases), spool of adhesive plaster, 
knife, scissors, thread, tape, needles, and pins. Weight 
complete, 64lb. Price, £1. 11s. 6d. 

First aid box for litter or ambulance station—cau be 
placed on litter or hung up on а wall; a leather handle is 
also fitted for carrying purposes—containing 1 set wooden 
splints, 1 elastic band tourniquet, carbolic wool, boric lint 
(in tin cases), 1 roll adhesive plaster, 12 roller bandages 
(assorted), 6 triangular bandages, 3 pieces tape, 1 pair 
scissors, 1 knife, 1 kidney-shaped basin, 1 graduated 
measure, 202 olive oil, 202 tincture eucalyptus, B P. C., 
2oz. sol volatile, 20z spirits ether comp., 8oz. carron oil, 
pins (safety and plain), needles and thread. Price complete, 
£2. 108, 

The following list of books, etc., is recommended to those 
who take an interest in Red Cross work: First Aid to 
the Injured,” by J. Cantlie, M.B., F. R. C. S., 1s. “First 
Aid to the Injured” (six ambulance lectures), by Prof. F. 
Esmarch, 2s. Dr. G. H. Darwin's First Aids, being a 
card to hang up, giving treatment of various accidents, 2d. 
* Emergency Book,” for instantaneous reference, giving 
concise instructions, to hang on wall, 2s. 6d.—S. L. 

Answer to No. 697 (awarded 10s.).—A very important 
function of the ambulance outfit is its relative position to 
the boiler and engine house of the central station. It is 
desirable to have it on the ground floor, and yet in as 
central a position as possible. In, I think, the majority of 
stations the boiler-house is on a lower level than the engine- 
room. If the difference of, level is not very great I recom- 
mend that our ambulance outfit be placed in the engine- 
room. А cupboard should be purchased which will lock, 
and yet easily and quickly open when required. It should 
contain three shelves or divisions—one for medicines, one 
for instruments, cotton wool, towels, etc., and one for а 
large washing basin, soap, and nailbrush. This cupboard 
should be placed at a convenient height on the wall, and, if 
possible, near some warm-water service. 

The necessary, or, at any rate, desirable materials to 
stock I will give you in list form: 1 magnetised needle, 
1 set cane splints, 1 elastic band torniquet, 4lb. -carbolic 
cotton wool, Ilb. boric lint, 1 roll adhesive plaister, 20 rolls 
bandages (assorted), 1 dozen triangular bandages, 3 rolle of 
tape, 1 bottle brandy, 1 bottle whiskey, 4oz. sal volatile, 
8oz. glycerine and absolute phenol (50 per cent.), 4oz. 
bicarbonate of soda, 1 bottle Carron oil (equal parts of 
limewater and salad oil) llb. tin powdered boric acid, 
4oz. tincture of eucalyptus, 1 pair Péone forceps, 1 pair 
medical scissors, 1 knife, 1 packet each safety and plain 
pins, 1 bottle Friar’s Balsam, 1 bottle witch hazel, 1 sponge, 
1 reel black and white cotton, 1 large enamelled basin, 
1 stopper loosener, 2 soft towels, 2 cakes 20 per cent. carbolic 
soap, 1 nail brush, 1 stretcher. 

Roughly I estimate the whole of this to cost £5; exclu- 
sive of the cabinet and stretcher. A stretcher, which 
perhaps is not absolutely neceseary, but very desirable, 
would cost, say, £1. 10s. Far more important than all 


— 


-cates to the efficient members of the class. 


\ 


* 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, JULY 8, 1904. 83 


“this is some knowledge of first aid to the injured,” as of 
-eourse all the above materials are valueless unless some 
members of the staff are aware of which to apply immedi- 
ately an accident has occurred. The uses for a ЕА number 
of items in the above list are obvious, во I propose to 
explain only the methods for treating the most likely and 


common accidents. 


Burns.—First wash, and apply carron oil, then cover up 
the wound with tape over cotton wool. For the washing 
use Friar’s Balsam and warm water. 

Cuts.— An ordinary cut must simply be washed with a 
very weak solution of Friar's Balsam, and then bound up 
either with plaister alone, or cotton wool, and plaister and 
tape, according to the severity. More important is the case 
where an artery or vein is cut. Here it is absolutely 
necessary to stop the circulation immediately, else the 
patient will probably bleed to death. The circulation can 
be stopped by tying a bandage tightly round the limb; 
in the case of an artery, nearer the heart than the wound ; 
in the case of a vein the reverse. It is very easy to see 
whether it is a vein or artery that is cut, as in the former 
the blood comes out slowly, and is dark in colour, whereas 
in the latter it spurts out, as it were, under great pressure, 
and is bright red in colour. If the cut is in the body 
where the circulation cannot be stopped by a bandage, your 
‘thumb must be applied, and held in position until medical 
aid is procured. Е 

A Broken Limb.—Whether the fracture is compound ог 
simple, the limb must be set in splints and temporarily 
bound up until a doctor can be brought; in the meantime 
the patient must be given a stimulant (brandy) and made as 
comfortable as possible. 

Concussion —Concussion of the brain is а common result 
of even small knocks, and the patient is usually very sick. 
This, again, is a case only for the doctor, but it is well to 
remember, above all, do not apply any stimulant. 

Apoplectic Fits. — These fits often accompany concussion 
-of the brain, but are sometimes brought about by excessive 
heat. Apply no stimulant, and allow the fit to take its 
‘course, taking care the patient does not hurt himself or 
bite his tongue. 

Eye Troubles.—The magnetised needle mentioned above 
is to be used for extracting iron or steel splinters out of the 
-eye. The needle only having to be placed over the splinter 
to attract it, and unless very deeply embedded, will extract 
it with very little pain. 

Blood Poisoning.— This is caused generally by negligence 
in cleaning wounds before dressing them. If the wound is 
well cleaned and washed in warm water there is little 
chance of blood poisoning setting in. Егіаг'в m I con- 
sider a much preferable disinfectant to Iodoform, the 
latter having a very sickly and objectionable odour, and 
also making it impossible in many cases, on redressing the 
ae to determine whether any festering has taken 
place. 
Faint.— Whilst dressing wounds the patient very often 
goes faint. To prevent this, double up the patient; put 
‘his head between his knees for, say, one minute. A very 
great mistake made by many people is to sit their patient 
‘upright when in a faint, this being the worst treatment 
possible. A faint is due to the absence of blood in the 
head, and is, therefore, only cured by accelerating the flow 
of blood into that member of the body. 

In conclusion, I should like to impress upon everyone 


the necessity for studying to some extent first aid, and to 


point out the number of lives lost, not only in central 
stations, but every where (even in the streets), solely through 
the deplorable ignorance of those about in even the very 
1 principles of first aid to the injured.— 


Answer to No. 697 (awarded Ts. 6d.). — The best way 
to arrange this desirable idea is to communicate with the 
St. John’s Ambulance Association, St. John’s Gate, 


‘Clerkenwell, London, E. C., and to get a properly qualified 


man to attend and give the usual course of lectures. He 
would give about six lectures or lessons with practical 
illustrations, and at the end of about six or eight weeks a 
properly appointed examiner would attend and give certifi- 
By this the 
men gain by the experience of others, and are brought up 


to date and in line with the best practice in “ first aid.” 
The instruction is good and definite and all can qualify 
easily if they give proper attention. My men have lately 
done this. The total cost to each man was about 4s. 6d. 
If the men on the station are not sufficiently numerous they 
can arrange with some neighbours to join the class, as there 
are many about who are eager to join as soon as they hear 
of the opportunity. This is by far the best mode of pro- 
ceeding because it gives definite practical instruction and 
points out what must be avoided. The above-named cost 
includes 1s. for a most excellent little book, published by 
the St. John’s Ambulance Association under the title of 
First Aid to the Injured," which should certainly be 
obtained in any case, whether the lectures are to be had 
or not, as it gives most valuable information in simple 
language. The latest edition is the best. In arrang- 
ing а scheme of this sort it is very important to 
realise that the best of good intentions may fail in their 
object, simply through the want of proper instruction or 
through the want of knowing what to avoid. First Aid” 
may be summarised as taking proper care of the patient 
while the doctor is being fetched. Unfortunately there is 
a tendency to avoid sending for a doctor, and there is a 
real danger in апу officious, uninstructed person assuming 
the doctor's duties. 

The materials most suitable to keep handy would be а 
roll of surgical lint, with a medium-sized pair of scissors 
to cut it, a few rolls. of bandage, some non-poisonous . 
disinfectant—e.g., Rowan’s or Jeyes'—an earthenware basin, 
and some warm water to wash dirt from a wound, about 
а pint of carron oil for burns, a reel or во of white cotton, 
and a suitable needle to fasten a bandage; and if serious 
accidents are feared, a etretcher and splints should be kept 
as illustrated in the little book on First Aid.” A blanket 
or rug to lav the patient on and keep him warm would 
also be advisable, and in the case of high-tension currents, 
insulating gloves and mats should be kept in definite easily 
accessible places, so that anybody may safely extricate the 
patient from his dangerous position. All the above must 
be kept scrupulously clean, and the book on “ First Aid” 
gives very valuable instructions as to using them. A board 
of instructions should be hung on the wall, giving the 
address of the nearest doctor, and any other local instruc- 
tions which may be necessary, such as where to stop steam 
or hot water, to shut off a dangerous current, etc. All the 
above should be put under the care of the most trust- · 
worthy man who has passed his examination in “ first aid,’ 
and is willing and anxious to undertake the responsibility 
which should be treated as an honour. This man should 
be able to take the lead, give directions, and prevent con- 
fusion. The most important thing to provide for is the 
necessary knowledge, for without it artificial respiration 
cannot be applied, serious bleeding cannot be stopped, and 
a patient with broken limbs cannot be moved safely. 

To the above I would add that many accidents may be 
prevented by judicious forethought before starting any 
serious work, and by careful inspection while it is in pro- 
yress—e.g., provide that heavy weights cannot fall far 
unexpectedly, that ladders cannot slip, that chains are 
strong enough and have no faulty links, that earth is well 
timbered and cannot fall upon diggers, that hand-rails are 
provided on stairs and scaffolding, that no holes are left in 
the ground unprotected, that steam pipes and wires are 
joined N the sources of supply last instead of first, etc.— 
F. G. A. 

Answer to No. 697 (awarded 58.).— The following is a list 
of articles used at a large generating station in this city, 
which have in the past been very useful in cases of 
emergency—viz.: 1 1602 bottle carron oil,1 1202. bottle 
carbolic acid, 1 402. bottle Friar's balsam, 1 402. bottle 
tincture of steel, 1 4oz. bottle sal volatile, 1 4oz. jar boracic 
acid powder, 1lb. absorbent lint, llb. cotton wool, roller 
bandages iin. to 2in. wide, 1 “ Esmarch’s” triangular 
bandages, 1 roll Johnson's " adhesive plaster, 1 graduated 
glass, 1 pair scissors, Í torniquet, 1 1s. edition of First 

Aid to Injured," published by the St. John’s Ambulance 

Association, London. All the above are contained in a 
box 18in. by 18in. by 10in. on the front of which is a 
label describing the various contents and their particular 
uses.—J. MUNGOVEN. 
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Question No. 698, — A certain mill is equipped with а 60-h.p. waterwheel | 


of the undershot type. The mill is subjected to periodical 
shortages of water. It is proposed to provide a 50-h.p. induction 
motor of the single-phase type, the motor and waterwheel to be run 
in parallel on the shafting, it being assumed that the motor will 
automatically take up any excess of load as the waterwheel slows 
due to lack of water. During the winter months the shafting is 
occasionally but lightly loaded, and there being an excess of water 
at this period, is it possible for the waterwheel to drive the rotor 
of the motor above synchronous speed, and thus cause it to act as 
an ''asynchronous generator,” and return current to the line, 
causing variations in line pressure, etc.? If so, please describe 
methods of prevention. - 

Answer to No. 698 (awarded 10s.).—It is, of course, 
possible that the waterwheel would rise above synchronous 
speed, and in that case the induction motor would become 
а generator, and supply a certain amount of current to the 
line. The effect of this increaged speed will, however, 
make no difference to the frequency, as the frequency 
depends entirely on the exciting current, which is obviously 
taken from the generators that have previously supplied 
current to the motor. In such a machine the offect of 
increasing the speed above synchronism is to make the 
rotor conductors cut the alternating field and set up a 
current in the rotor opposite in direction to when 
running as a motor. This current in the rotor will 
induce a current in the stator, which will also be 
Opposite in direction, and thus the machine becomes 
a generator whose frequency is independent of its 
speed. It is not at all probable that such a con- 
trivance would make much difference to the line voltage, 
especially if the plant supplying the power is greatly in 
excess of the power required for this particular motor. 
Further, such machines cannot deliver current to the 
circuit by increasing the speed above a certain point, 
unless the resistance of the circuit falls, for since the 
pressure at the stator terminals cannot rise above that of 
the line if the resistance of the external circuit be kept 
constant and the speed raised, the stator simply draws a 
greater wattless current.—E. AUSTIN. 


NOTICES OF BOOKS. 


Dynamo, Motor, and Switchboard Circuits, by W. R. BOWKER, 
published by Lockwood and Son ; and Practical Construction 
of Electric Tramways, by W. R. Bowker. Price, бз. 
E. and F. ЇЧ. Spon. 

We may, perhaps, be allowed to call attention to these 

books because they are, in every sense of the word, 
elementary, and the author touches upon subjects which 
the ordinary text-book treats far more curtly. We think, 
however, that the time has long since passed when it is 
necessary to give a chapter in a book on tramways, merely 
describing the materials and equipment of various under- 
takings. The student is а student from many points of 
view. Many study a subject merely to pass an examina- 
tion, and though that class must buy books, it does 
very little good otherwise. Another class, by far the 
more important, is trying to get information in order to 
utilise that information, the aim being to know what is 
best under certain conditions Hence, it would be far 
better to describe carefully the conditions which determine 
certain materials and equipment rather than to give that 
information without clearly describing why it was adopted. 
In both books the information given is fairly accurate, and 
most of it such as will prove useful. A very valuable 
feature is the number of illustrations, for in most cases the 
illustrations show clearly what no amount of words can 
explain so well. The definitions also are well put, and on 
the whole the books can be commended. 


Transactions of the Junior Institution of Engineers, Vol. XIII. 
1902.3. Edited by WALTER T. DunN. 10a, 6d. 


There are many methods of obtaining the latest informa- 
tion on practical subjects, but perhaps the most important 
of all is the attending the meetings of associations which 


Printed and Published for the Proprietors by Mrssrs. Ввоз 


deal with the specific subject under consideration. - O 

to the great extension of knowledge during the past 
century, men have to specialise, but before they сап do 
thie it is necessary to generalise. Lord Brougham’s dictum 
stands as good now as when it was uttered, and the most 
promising professional man is he who knows a little of 
everything and everything of one thing. We have watched 
with a considerable amount of interest the work and the 
growth of the Junior Engineers, and consider that they 
have advanced very rapidly year by year in perfection. 
The papers read at the meetings are mostly of an exceed- 
ingly interesting character, and as a rule are treated in an 
able way. 

We have tried for many years past to impress upon 
the older and more experienced members of the profession 
that, so to speak, there are two ends to a professional career, 
the entry and the exit. Those who are entering the profes- 
sion have all to learn; many of those who are leaving think 
there is nothing left for them to learn. The latter is a grave 
mistake, for he who ceases to learn ceases to be any good 
in this world Considering then that those who are 
entering the profession have all to learn, while others 
have something to learn, it is not uninteresting or unuseful, 
but the contrary, to find subjects treated in a more or lees 
elementary manner. Hence the great value of these junior 
institutions. Many of the papers are certainly of а 
students’ type, while others as certainly appeal to the 
more experienced. The present volume of Transactions 
contains a number of papers which ought to appeal very 
strongly to all junior members of the engineering pro- 
fession, and the papers are very diverse, as will be seen 
from the titles. Thus, we have “Marine Boilers,” by 
Mr. Roundthwaite ; a subject of exceptional interest in 
these days, when we are in a kind of transition state, 
hardly knowing what kind of boilers to put in either in 
the Navy or in the more peaceful ships. We want the 
best, but they must be the best under all conditions, not 
under particular conditions. Besides the paper by Mr. 
Roundthwaite, Mr. Yarrow deals with certain trials in 
certain water-tube boilers, while Mr. Paterson deals with 
greasy condensing water as boiler feed. 

Then, almost as important is the question of fuel, and 
Mr. Wernham discusses the ‘Calorimetry of Gaseous 
Fuels.” Electrical engineering has its place in a paper 
by Mr. George on “Electric Motors for Factory Work,” 
and a paper of another character which appeals strongly 
to an enormous number of students is that on the “ Effect 
of Design on Methods of Construction from a Contractor's 
Point of View,” by Mr. Newman. 

There is a mass of other information in the volume, but 
we have said enough to show that certainly this volume is 
at least the equal, and, we believe, the superior of any other 
preceding it. | 


Law of tho Telegraph, Telephone, and Submarine Cable. 
E. G. M. CARMICHAEL. Knight and Oo. 

The law relating to telegraphy is practically modern, as 
will be seen from the following. The year 1836 saw the 
grant of letters patent to Messrs. Cook and Wheatstone 
for a certain invention described as “improvements in 
giving signale and sounding alarums in distant places by 
means of electric currents transmitted through metallic 
currents.” Subsidiary patents were from time to time 
granted to inventors throughout the United Kingdom up 
to 1845. So far as regards telegraphy and telephony, it 
has been legally held that the latter is a branch of the 
former. Unfortunately, we have in this kingdom con- 
flicting interests, and the law relating to the subject 
must necessarily be closely considered during any attempt 
to get rid of the opposition parties. The question of 
the submarine cable may also become a delicate one in 
the face of aerial telegraphy. The latter, being a new- 
comer, finds legislative enactment, some of which may 
have to be changed before it can gain a free hand. 
This book will assist those who desire to learn the law 
on the subject. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answerg 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one eide only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


706. In testing a six-pole, 200-kw., 500-volt machine for a faulty (?) 
armature coil, the following methods were adopted: The brush 
leads were connected together, with an ammeter in circuit, 
and the field was separately excited off the bus bars, in series 
with incandescent lamps, with a current of ‘6 ampere. The 
machine was run at about half speed (200 to 250 revolutions per 
minute), and a current of 400 to 600 amperes was maintained. 
When the machine slowed up with any drop in steam pressure 
the amperage rose. The lampe in series with the field continually 
waxed and waned whilst the machine was running, and in switch- 
ing off these lamps at the end of the run, the last one switched 
off, thereby breaking the field circuit, became intensely luminous 
at the instant of switching off. Explain these phenomena.—A. | 


707. Describe the process of determining the permeability of a speci- 
men of iron in the shape of an anchor ring for a given magnetising 
force, — VINCENT. 

. ANSWERS. 
[The following answer was inadvertently omitted from 

our last issue. —Ep. E. E 


Answer to No. 698 (awarded 19s.).—A, method as shown 
in the accompanying sketch will be found to give satis- 
factory results. One of the maias to induction motor 
passes round a laminated core, the core being fastened to a 
lever which works rounds the fulcrum, F. One end of this 
lever carries an adjustable weight, W, the other a U-piece 
of copper to make and break connection with the two 
mercury-cups. Below the lever is another solenoid, the 
core of which acts on a piece of iron fixed to underside of 
lever. This lower solenoid is energised from a small direct- 
current dynamo, which is driven from the axis of the water- 
wheel. The arrangement is therefore differential. 


^ SUPPLY. 


Suppose the waterwheel and motor are running 
together, and that, owing to extra flow of water or 
reduction in load, there is an increase in the number 
of revolutions of the combination per minute. It is 
a property of the induction motor that as the speed of 
the rotor increases the current falls off, owing to the reduc- 
tion in “slip.” . Consequently, as the speed of the combina- 
tion increases the current drawn from supply mains decreases. 
The solenoid in the alternating-current circuit may then be 
adjusted by means of the weight, W, to cut the motor out 
of circuit at any desired speed. Unless sufficient current 
is passing, the pull of solenoid will not be enough to keep 
the copper U-piece in the mercury-cups. The water wheel 


may now be considered to be taking all the load with the 
motor cut out of circuit. Should occasion arise for help 
from the motor, the lower solenoid becomes weaker, and 
allows the lever to fall over and close the motor circuit. 
The fall in speed of water wheel causes a proportionate 
drop in volte of the direct-current dynamo, and, therefore, 
a weaker current round the lower solenoid. If thought 
desirable, both cores could be attached to the lever, but it. 


is generally advisable to make moving parts of such appa- 


ratus as light as possible. With this arrangement there 
need be no fear as to the motor acting as a generator.— 
M. M 

Question Мо. 699.—Show how to determine the percentage of oil in 


exhaust steam, samples of steam being taken from the inlet and 
outlet branches of an exhaust steam oil separator. 


Best Answer to No. 699 (awarded 10s.).—To determine 
with any degree of accuracy the percentage of oil in the 
exhaust steam, it is first necessary to condense the steam. 
Certain precautions must, therefore, be taken to ensure 
that in the condensation the whole of the oil contained in 
the steam is left, so to speak, in the water, and that a fair 
sample of the steam is obtained. In the subjoined sketch 
(Fig. 1) S represents a steam separator with inlet on top 
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апа outlet at the side. In the horizontal limb (preferably) 
at the points a in the inlet and b in the outlet a gin. hole 
may be tapped, and a copper or iron tube screwed in во 
that the tube may be moved vertically across the section of 
the pipe. The sketch shows the arrangement for the inlet 
pipe, and it will be seen that the gin. pipe is connected, 
through a stopcock, to a condenser—one of glass is quite 
good enough—consisting of two concentric glass tubes, 
through the outer of which water may be circulated. The 
inner tube is connected to the gin. pipe, and is carried down 
into a glass flask. If the engines cannot be ran on the 
atmosphere, through the separator, the inner tube should 
run close to the bottom of the flask, which should be 
corked and a small tube connected to some convenient 
part of the system under vacuum—maybe to the air- pump 
inlet. To ensure a fair sample, steam must be allowed 
to flow through the tubes for some time; the method 
of doing this is shown, for by shutting the cock F 
and opening P and R steam flows direct down the šin. 
pipe through the inner tube of the condenser and along 
the branch through P to the air-pump or atmosphere. 
The circulating water should then be run through the 
outer tube—the town supply connected to the bottom 
inlet, T, will serve well—the cock, P, shut and F opened. 
The condensed steam collects in the flask, and by screwing 
the zin. tube up and down a very fair sample of steam is 
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obtained. About half a pint of water should be collected. 
To estimate the oil, pour about 100 cubic centimetres 
(176 pint) of the condensed water into a shaking flask 
(Fig. 2) of about quarter-pint eapaeity, and pour in about 
five cubic centimetres of ether. Shake up well, and sllow 
to stand for а minute. Pour in another five cubic centi- 
metres of ether, and repeat the operation. The ether 
dissolves the oil and separates off from the water. Probably 
about 25 cubic centimetres of ether will suffice to dissolve 
out all tbe oil quickly, and after settling, the water should 
be tapped off into another shaking flask, 10 cubic centi- 
metres more of ether added to it, and separated as before. 


Fic. 2. 


The two ethereal solutions should be mixed into а weighed 
flask and the ether distilled off, either through а Liebig 
condenser, or, if the accuracy of the result is not required 
to be absolute, over a water-bath. The residue must be 
carefully dried and weighed, the difference between the 
weights of the flask giving the weight of oil in 100 grm. 
of water, and thus the percentage sought. А sample must 
also be taken from ö, and thus the required percentages of 
oil in inlet and outlet found.—S. E. T. 


Answer to No. 699 (awarded 7s. 6d.).—This is not a 
very simple matter. Different classes of grease and oil are 
used for lubricating pistons, and these different classes 
behave differently—e.g., vegetable or animal grease would 
be decomposed by the hot steam, and so (I have found) are 
also some of the so-called mineral oils with steam of 501b. 
pressure, although, of course, pure mineral oils would not 
be. Some time ago I put an iron plate about 3ft. square in 
front of the exhaust pipe of a steam-engine, so that the 
steam, etc. had to go through about 3ft. to 4ft. of air 
before impinging upon the surface of the iron plate. The 
result was instructive, for the plate became covered with a 
thick coating of grease from the cylinders even when fair 
quality black cylinder oil (mineral) was used exclusively in 
the engines, and although all the oil was liquid enough to 
pass when cold through sight-feed lubricators drop by drop. 
The grease was very adhesive and remained sticking to the 
plate for weeks. This simple experiment makes me think 
that merely taking a sample of steam from the side of the 
exhaust pipe would either give no result at all or else be 
misleading. I would, therefore, advise that the best way 
to ascertain the percentage of grease in the exhaust steam 
would be to run the machinery as usual but to note the 
amount of steam condensed, and then to draw off the 
oil from the separator, when the ratio of one to the 
other would give the percentage of oil or grease in the 
exhaust steam either by weight or measure as desired. 
Another method would be to note the amount of oil put 
into the cylinders, and to note the amount of exhaust 
steam condensed, when the ratio of the weight of oil used 
and weight of water condensed would give the percentage 
of oil in the exhaust steam almost exactly, because it is 
obvious that as no grease accumulates in the cylinders and 
none drops from the piston rod and gland, it must all pass 
out except the very small amount which is usually found 
inside the cylinders and steam-chest, but which amounts to 
practically nothing. In this last method no allowance 
would have to be made for decomposition of the vegetable 
or animal fat which might be present. 

If it is really necessary to ascertain the percentage of 
grease in the exhaust steam—.c., incorporated with the 
steam—then a specially constructed exhaust box must be 
provided so that the steam blows straight against a baffle 
plate, which stands up from the bottom of the box, and 
allows any lumps of grease passing out with the steam to 
trickle down its surface and lie quietly and safely at the 
bottom of the box out of the way of the steam. This 
baffle plate should be corrugated vertically, so that grease 
when once on it cannot be blown off again by the 
passing steam. The exit of the steam would be past the 
two sides and over the top of this corrugated baffle plate, 
and so out at a hole in the middle of the opposite 


side of the box into a pipe, which should be surrounded 
with cold water like a Liebig’s condenser, and long enough 
to condense all the steam to water, which must be caught 
in a tank and allowed- time to settle, when the grease 
actually incorporated with the steam would be found 
floating on the surface of the water, and could be collected 
and measured or weighed. The oil collected by the corru- 
gated baffle plate would be allowed to run out by the 
opening of a tap placed at the bottom of the oil-well, and 
would show the quantity and quality of the grease blown 
out in drops or lumps, and. would probably be considered 
grease used in excess of actual requirements, if not entirely, 
at least in Jarge proportion; but this would have to be 
considered with reference to local circumstances, such as 
steam pressure and the quality of oil used. Some oil 
merchants say that the oil 1s “ atomised " and passes along 
the pipes—:.e., incorporated with the steam—but I am not 
disposed to believe this statement, at all events, in the case 
of vegetable, animal, and the heavy mineral oils used in 
steam-cylinders. I would rather say that the heat renders 
the heavy mineral oil very liquid and mobile, and conse- 
quently greatly facilitates its already great capillary or 
creeping action. The vegetable and animal oils would be 
decomposed into glycerine and a fatty acid by the action 

of much heated steam.—F. G. A. 

Question Мо. 700.— In an engine which is governed by a throttle valve, 
does the loss of pressure in the valve represent a corresponding 
loss of efficiency in the engine? In other words, would the heat 
generated by the fluid friction in the valve (which heat would 
presumably be carried forward by the steam) be to any extent 
converted into useful work in the engine ! 

Answer to No. 700 (awarded 10s.).—This question appears 
to be one which must be approached cautiously, or it 
might easily be misunderstood. In fact, several construc- 
tions could be put on the wording of the question. When 
I read the first part of the question, I immediately had in 
my mind’s eye a comparison between an engine fitted with a 
throttle governorand the sameengine fitted with anautomatic 
cut-off governor. Looking at it from this point of view, I 
should have no hesitation in saying that, theoretically, the 
engine when fitted with an automatic cut-off governor 
should be more economical than when fitted with a throttle- 
valve governor; but when I finished reading the question 
it seemed to bring other conditions into consideration—in 
fact, conditions seldom met in practice. 

Let us take au engine in our mind's eye, and follow the 
sceam through the various stages. First, when fitted with 
an automatic cut-off governor, the steam would be admitted 
to the valve chest at boiler pressure (neglecting losses in 
connections) and, providing it does not pass through a 
superheater, would be ordinary saturated steam. This 
steam is carried at initial pressure until the point of cut-off, 
when it is expanded to the extent desirable. This would, 
of course, be our ideal of practical efficiency. But let us 
now follow the steam when the engine is fitted with a 
throttle governor. The condition of the steam at full load 
would be similar to that in the first case, but at light loads 
the throttle valve would be partly closed, во that the steam 
would be wire-drawn and supplied to the slide valve at a 
reduced pressure. Now consider the state of the steam 
under these varying conditions. Two cases must ba taken 
for this purpose—first, when the engine is working on light 
loads for very long periods ; second, when the intervals on 
light loads occur frequently and are of short duration. 
Taking the latter case, the conditions would be as follows : 
Steam would be supplied at the slide valve alternately with 
high and low pressures and temperatures, consequently the 
average temperature of the valve casing would be some- 
thing between the highest and lowest temperatures of the 
steam admitted. The effect of this would be that when on 
full load condensation would take place between the 
throttle and slide valves, and when on light loads super- 
heating would take place. If fullload working is of 
shorter duration than light-load, there would be more con- 
densation than superheating taking place; on the other 
hand, if light-load working be of shorter duration than full- 
load working, more superheating will take place, во that we 
see on light loads we should have, instead of “fluid friction," 
what we might term superheat friction." 

Taking the other case, with very long periods on light 
load, there would be considerable condensation taking place 
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due to the change in pressure, and, consequently, tempera- 
ture, and here we should get fluid friction,” and the 
question now is, Would the heat generated by the fluid 
friction in the valve (which heat would presumably be 
carried forward by the steam) be to any extent converted 
into useful work ia the engine?" My answer to this 
question is, No." . 

If I admit that fluid due to condensation by reason of 
the use of the throttle valve caused additional friction, and 
put more work on the valve rods, additional work must be 
done by the piston to overcome this friction, and the heat 
generated by reason of friction cannot be again converted 
into work without loss, therefore it is not possible for 
useful work to be got out of any engine by reason of the 
heat generated by friction of any kind. Personally, I am 
of opinion that moisture in the steam reduces friction. I 
have run triple-expansion engines of 6,000 h. p., month in 
and month out, without putting & drop of oil in the 
eylinders, except that which crept in when swabing the 
rode, бераз entirely on the saturated steam for lubrica- 
tion.—A. C. 


Answer to No. 700 (awarded 108.).— When steam ів 
‘wire-drawn in passing through a throttle valve, the steam 
expands without doing useful work ; its expansive energy 
is then mostly employed in increasing the velocity of the 
steam particles. The kinetic energy so produced will 
ultimately be transformed to heat by fluid friction in the 
steam. This heat will, if the steam originally contained 
moisture, evaporate some, or all, of it, and perhaps super- 
heat the steam. The useful work obtainable from the 
steam is less after this unbalanced expansion than before, 
but the resulting loss is less than the direct loss due to 
fall in pressure. Thus if steam, in passing through the 
valve, has its pressure reduced by d P, and the mean 
specific volume be V, loss in thermal units per pound of 


steam will be ар у. Е 
5:356 


or example: If dry steam fall in 


pressure from 10010. to 90lb. per square inch, taking the 
mean specific volume as 4°39 cubic feet, the loss 
. 10x 4:59 
585556 
The loss due to wire-drawing—the engine in which the 
steam does work being otherwise perfect—will be given by 


the formula 
1 1 
0 T, T, 1 


where TI, Т, T, are the absolute temperatures of the 
steam at 100lb., 90lb., and exhaust respectively, and LI 
the latent heat of the steam at temperature T,. The loss 
in this case, therefore, 


= 8.1 thermal units. 


= 563 (= - =.) 883-6 = 6:4 thermal units, 
92° (781 789 


To being taken as 563, or 102deg. F. The difference 
between the two results, of 17 units, is due to the drying 
or superheating effect of wire-drawing. 

The formule from which the foregoing results are 
deduced are based on certain assumptions not realised in 
practice. The steam does work in an engine supposed to 
be perfect, except for the wire-drawing of the steam from 
100lb. to 90lb., all the heat generated by friction against 
the valve being supposed to pass into the steam. If the 
valve be raised to a higher temperature than the metal form- 
ing the casing, heat will be conducted from the valve to the 
latter. The temperature to which the valve is raised depends 
upon the relative rates at which heat is generated in, and 
given up by, the valve, the last depending upon the state 
of the steam as regards dryness and temperature, and also 
the flow of steam over the heated surface. It is not 
improbable, therefore, in praetice that some of the heat 
generated in the valve is lost, and the remainder given up 
to the steam. 

In reference to the value of the heat passed to the steam 
from the valve, as regards its bearing on engine efficiency, 
the maximum work obtainable from it will depend upon 
the temperature of the steam that receives it. Although a 
quantity of heat has a mechanical equivalent, its mechanical 
value depends upon the temperatures between which it may 
be utilised. Suppose that each pound of the steam, absolute 


temperature T,, supplied to an engine (in which the only 
imperfection is wire-drawing) loses a quantity of heat, K, 
in friction against the valve, and tha: this quantity is passed 
to the steam back from the valve at temperature Te, corre- 
sponding to the reduced pressure. Then, if T, be the 
exhaust temperature, the greatest amount of work obtain- 
able from K at the initial pressure will be 
K I- To thermal units; 
1 
and at the reduced pressure 
K T2, Jo thermal units. 


2 
In the case above the first will be 


789 — 563 26 K, 
789 


K 781 — 565 


М 


and the last 75 279 K. | 

Thus the loss is 007 K thermal units, whereas if the 
heat, K, were not returned to the steam, the loss per pound 
of steam would be 279 K for an engine working between 
the absolute temperatures 789deg. and 563deg.—H. J. W. 


Answer to No. 700 (awarded 10s.).—This question may 
be best answered by dealing with a particular case and esti- 
mating the comparative economy. Before doing во it will 
be as well to recall Prof Peabody’s throttling calorimeter, 
which within its limits is known to give accurate results. 
As the name implies, the steam to be tested for dryness is 
throttled at its inlet to the calorimeter and the pressure 
reduced to nearly atmospheric pressure. The heat units 
represented by the difference in the total heat of the steam 
at the higher and lower pressure, are then available at the 
calorimeter to first re-evaporate any moisture in the steam 
and then to superheat it, or, if, as is very unlikely, the 
steam is dry, the heat units would be expended in super- 
heating alone. Now, the use of this calorimeter is one 
instance of throttling through an exceptional range, and, if, 
as the question suggests, fluid friction resulted in the pro- 
duction of heat at the throttle valves, its effect would be 
noticeable. It has, however, been found actually that the 
superheating effect is only that to be expected from the 
heat units liberated by the fallin pressure and no more, 
and, as a result, the use of this calorimeter is limited to 
cases in which the steam is dry enough to allow some 
superheating to be observed. Steam containing more 
than 3 per cent. of water does not liberate sufficient 
heat to do more than re-evaporate moisture, unless 
the degree of throttling or the fall of pressure is 
such as to be beyond practical working conditions. 
As an actual example of the loss due to throttling the 
following case may be stated. Steam pressure at the 
engine, 145lb, supplied in the first instance to the 
engine steam-chest at this pressure, and in the second 
instance at 125lb. gauge pressure, or throttle reduced 2011. 
The engines tested under these conditions at full load showed 
steam consumptions of 22lb. and 25lb. per indicated horse- 
power hour respectively, or a difference of 12 per cent. 
The engines were of precisely the same design, the differ- 
ence between them consisting alone in the use of suitable 
cylinders and points of cut-off at the valves to allow the 
same powers to be developed at the different pressures 
stated. As there are essential differences іо any particular 
type of engine, the 12 per cent. economy may be taken as 
representing the practical gain, which might be a little more 
or less in other engines of different size and construction. 
As it is comparative economy that is being considered, it 
is, of course, necessary that results from the same design 
and size of engine should be given. Considered from the 
standpoint of absolute thermal efficiency the gain would be 
74 per cent., but there are so many conflicting conditions 
that modify the theoretical conceptions that space will 
not permit of its being entered into here. The “drying 
action " at the throttle valve is inseparable from throttling, 
but its probable effect may be calculated in the following 
way. Taking the total heats of the steam at the same 
pressures as already considered, the difference is 1,192:8 
—1,1895— 5:5 heat units. The specific heat of steam at 
constant pressure is, according to Regnault, 0:4805, and 
the same authority gives the same figure for superheated 


steam. Hence the 3:3 heat units would be capable of 
superheating dry steam 3:3- 0:4805 = 6 86deg. F. This 
degree of superheat would not result in more than 1} per 
cent. gain in economy—that is, the gain in economy by 
using steam at 145lb. pressure, throttled to 125, would not 
be more than 1} per cent.—assuming that the steam is 
dry saturated steam before throttling, and as compared 
with the same quality of steam used without throttling, 
and supplied at 125lb. pressuro.—E. G. B. 


Answer to No. 700 (awarded 10s.).—In the various experi- 
ments which have been conducted from time to time, the 
method of governing an engine by а throttle valve does 
not seem the most efficient. In considering this question, 
it is necessarv to look up the law of expansion of gases, 
which is: That if a gas expands without doing external 
work, there is no loss of molecular efficiency.” Now, seeing 
that the throttle valve has the effect of reducing the 
pressure of the steam, there must necesaarily be (under 
ordinary conditions) a corresponding increase in volume 
and a reduction in temperature. Now, assuming that the 
molecular action on the valve face has the effect of slightly 
increasing the temperature of the steam, it is quite clear 
that this is attained at the expense of the kinetic energy 
or velocity of the steam, so that it is reasonable to assume 
that there would be no loss of efficiency due to the change 
of form of effects. We-can see, then, that the effect of 
reducing the pressure of the steam means a corresponding 
increase in volume but with a reduction in temperature, 
and simply means that the engine would require a larger 
volume of steam than it would require if the pressure was 
higher. 
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Fic. 1l .—Auto' Expansion Valve. 


In Figs. 1 and 2 are shown indicator diagrams, taken off 
similar engines and working under similar loads. Fig. 1 
shows the effects which are produced when the engine is 
controlled by an automatic expansion valve, which varies 
the amount of cut-off. The boiler pressure is maintained 
in the cylinder, and the expansion is varied according to 
the load. Fig. 2 shows the effects which are produced 
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Fig. 2.—Auto’ Throttle Valve (Fixed Cut-off), 


when the engine is governed by a throttle valve. The 
expansion is fixed, but the throttle valve varies the pres- 
sure of the steam according to the load applied. The 
same mean effective pressure is obtained in both cases, and 
are simply different methods of obtaining the same end. 
In Fig. 1 there is я higher pressure of steam with a small 
volume. In Fig. 2 there is a lower presaure of steam, but 
with a large volume. Thus, there is no reason to assume 


that because the steam has suffered a drop in pressure that 


there is а corresponding loss in efficiency—what it loses in 
pressure it gains in volume. The pressure, volume, and 
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temperature of steam is determined by a certain law, and 
should any one of these be affected iu must of necessity 
affect each of the others. 

If it is reasonable to assume that heat is generated by 
fluid friction in the valve, it is clear that this must have 
the effect of increasing either the pressure of the steam, if 
the volume is kept constant, or increasiog the volume if 
the pressure is kept constant, but this effeot could not be 
distinguished from the ordinary effects which accompany 
steam. | 

To sum up, there does not appear to be any reason why 
there should be a decrease in the efficiency of the steam 
because of the throttling effect. In other words, the gas 
being self-contained, an alteration in the form of effects 


does not make any difference in the intrinsic value. It 


might be well to quote the well-known “law of Charles” 
for steam, which is: Under constant pressure equal 
volume of different gases expand equally for the same 
increment of temperature, and the volume changes pro- 
portionally to the absolute temperature."—JAMES W 
TUNSTALL. | 


Answer to No. 700 (awarded 78. 6d.).—In an engine 
governed by a throttle valve, the loss of pressure in the 
valve does not represent a corresponding loss of efficiency 
in the engine. When the efficiency of an engine is spoken 
of, the mechanical efficiency is usually meant—: e., the 
ratio of brake horse-power to indicated horse-power. That 
this ratio does not decrease at the same rate as the steam 
pressure is made clear in taking a practical case. Suppose 
the efficiency of a 100-b.h.p. engine at full load with 15010, 
steam pressure is 90 per cent., and at half load 80 per cent., 
and that there is no throttling at full load and 90lb. initial 
pressure at half load. Now the steam pressure has dropped 
60 per cent, and if there was a corresponding drop in the 
mechanical efficiency this would be only 54 per cent, 
whereas it is really 80 per cent. The mechanical efficiency 
of an engine, of course, falls with the load, until at no load 
it becomes zero; but it does not correspond in any way 
with the loss of pressure iu the valve, as will be seen by 
Curve I. If it did, the curves would be parallel with each 
other. 


PRESSURE IN STEAM CHEST 


BRAKE HORSE POWER 
Curve I. 


As regards the heat generated by the fluid friction in 
the valve, this is of some account in raising the thermal 
efficiency of an engine and in counteracting the causes 
tending to lower it at light load—for instance, the greater 
initial condensation due to the lower temperature of the 
throttled steam. That it has some effect is proved by the 
Willans straight-line law, which is that in an engine 
governed by a throttle valve with fixed cut-off tho curve of 
steam consumption per hour and indicated horse-power, 
when plotted on squared paper, lie in a straight line. A 
throttle valve has the effect of drying and, under favourable 
conditions, slightly superheatiog the steam.—A. В. S. 


[Other replies to Question No. 700 will be given in our 
next іввце. —Ер. E. E 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
ive shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

(JUESTIONS. 

708. On a four-pole, 200-ampere, 500-volt B.T.H. three-phase rotary 
converter, the attendant when running the machine up as a direct- 
current motor left the shunt field switch open, and machine ran 
up as a series motor, but in the opposite direction to that in which 
it runs as a shunt machine. Are the shunt and series windings 
connected up properly? If not, what is the best method to find 
out which way the coils are wound without uncovering the wind- 
ings, and how should they be connected up? P.S.—The shunt 
coils are joined up two in series. —HERIONS. 


709. The proprietors of a boarding-house have a small hand-worked 
lift for elevating and bringing down dinners, ete. It is desired to 
work the lift electrically. What would be the best method of 
doing so, so as to obtain the following conditions: The switching 
gear must be of the simplest, and be easily understood by the 
servants, and, of course, be fool-proof. It must be actuated from 
either top or bottom. The lift is balanced, and it is required to 
take up at full load about Icwt. of utensils, ete.; silent working 
is specially desired. Capital cost to be kept as low as possible. 
Skilled labour is available to do the whole of the erecting and 
wiring, but not to supervise after the job has been set to work. 
A supply of energy at volts is available, and there is an electric 
bell service from top to bottom of lift. —W. T. W. 


710. Controller required for & three-phase motor, 6 h.p., 100 volts ; 
ratio of turns, 2:3; periodicity, 60. Work out diagram of con- 
nections and main dimensions of controller, supposing it were for 
lifting purposes on a crane. —H. E. 

ANSWERS. 


Question No. 700.—In an engine which is governed by a, throttle valve, 
does the loss of pressure in the valve represent a corresponding 
loss of efficiency in the engine? In other words, would the heat 
generated by the fluid friction in the valve (which heat would 
presumably be carried forward by the steam) be to any extent 
converted into useful work in the engine? 


Answer to No. 700 (awarded 7s. 6d.). — To govern an 
engine by means of a throttle valve is inefficient by reason 
of reducing the pressure. High-pressure steam, as is well 
known, contains very little more heat than steam at low 
pressures ; but its expansive properties being far superior, 
it is obviously economical to work at high pressure at all 
loads, and regulate by altering the cut-off. Taking steam 
at 200lb. per square inch absolute and applying Regnault's 
formula to find the total heat, we have 1,082+°3 /, where 
і is the temperature of the steam; 1,082 + 5 x 381:8 
= 1,196:5 British thermal units. Now, suppose this steam 
to be throttled, so that its pressure falls to 100lb. per 
square inch. Applying the above formula, we have 1,082 
＋ 3 х 327'7 = 1,180 British thermal units. Thus it will be 
seen that although the pressure has been reduced to one- 
half, the loss in British thermal units is only about 14 per 
cent. of the original number. If, however, we come to 
compare the work done by a given weight of steam at these 
pressures, it will be found that by taking advantage of the 
expansive properties of the high-pressure steam we can 
obtain a considerable increase in efficiency. This may 
be proved by drawing a theoretical diagram for each 
of the pressures, with cut-off taking place at that part 
of the stroke that will allow the steam to expand 
down to the back pressure. This point can be found by 

Initial pressure 
Total back pressure 

Another easier method, although perhaps not quite so 
convincing, is to find the mean theoretical effective pressure 
by the formula 


M.E.P. = ae — back pressure, 


= 


where Р = initial pressure, 
R=range of expansion. 
Taking the first case, with steam at 200lb. per square 
inch absolute, and a back pressure of 17]Ь., and for con- 
venience we will assume that it is expanded down to 20lb. 


per square inch, so that the number of expansions is 10. 
Applying the above formula, ` | 


МЕР.= nee — 17 = 40lb. 


Again applying the formula to the low-pressure steam, in. 
this case the number of expansions will be 2 = 5. 


M.E.P. = 100 X E +16 17 Zölb. 


From this calculation it will be seen that although only 
half the volume is used per stroke in the case of the high- 
pressure steam, yet tbe mean effective pressure is 14lb. per 
square inch more. But to compare the efficiency it is 
necessary to know the weight of steam used per stroke. 
Now, the weight of steam varies approximately as the 
pressure—that is to say, that a cubic foot of steam at. 
200lb. per square inch will have, roughly, twice the 
weight of а cubic foot at 100lb. Therefore, since 
there is twice the volume used when working with 
the low pressure, the weight used рег stroke may 
be taken as the same, and the increase in efficiency 
will be due to the increase in the mean effective pressure,. 
which is 14 per cent. greater than the original pressure. 
Hence the loss in a steam-engine due to governing 
with a throttle valve is brought about by not taking 
advantage of the expansive properties of the high-pressure 
steam, and the heat lost by the reduction of pressure is 
really a minor quantity, and cannot be called upon to com- 
pensate to any great extent for the loss. Turning now to 
the question which asks would the heat generated by the 
fluid friction be to any extent converted into useful work 
in the engine, the answer is obviously only to a very small 
extent, for it is well known that if steam passes through a 
throttle valve it becomes heated and consequently drier, 
and if the steam contains little moisture it becomes super- 
heated. Hence cylinder condensation will be reduced and. 
efficiency increased, but, as already explained, only slightly. 
E. AUSTIN. 


Answer to No. 700 (awarded 7s. 6d.).—Bearing in mind 
the fact that no heat is lost in passing steam through a 
valve, then the total heat on one side of the valve is equal 
to the total heat on the other side, and the heat generated 
by the fluid friction will go towards converting some of the 
saturated steam into dry steam, or, expressed in another 
way, in improving the dryness of the steam, and is given 
by the following equation : 

S, +2, LI 2 S, T La, 
where 5 sensible heat, L= latent heat, and = the dryness. 
fraction of the steam. | 

Taking the corresponding temperatures of the two pres- 
sures—i.¢., before and after throttling—as Т, and T, then 

S, +2, L, 2 (T, - 22) +2, (966:6 – :7(T, - 212) } 
and S. ＋ 4 La- (T2 - 32) + 4 (966:6 – 7(T, — 212) J. 

For example, take steam at 160lb. per square inch abso- 
lute pressure, and dryness fraction ‘9, reduced to 100lb. per 
square inch. Their respective temperatures are 363-3deg. F. 
and 327:6deg. F. Then 
(363:3 — 52) + 9 (966:6 – 7 (363 5 — 212) | 

—(327 6 — 32) - z (327-6 — 7 (527:6 — 212) J. 
SQ T= 915, 
being an increase in dryness of 1:5 per cent. | 

By increasing the dryness fraction, a greater proportion 
of the steam is in the form of dry steam and less in the 
form of moisture, and so there is more dry steam per pound 
of feed after reduction of pressure than before, and there- 
fore the drop in efficiency in the engine is more gradual 
than the drop in pressure. 

If the steam is dry to commence with, then the effect of 
reducing its preasure will be to add heat to it, which will 
increase its temperature above the normal at that pressure, 
and this will lessen the amount of cylinder condensation 
there would be with the throttle valve open.—E. L. 


Answer to No. 700 (awarded 5s.).— There are two 
general methods of governing steam engines: by varying 
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the ratio of expansion with alteration in the point of cut- 
off, and by throttling with a constant ratio of expansion. 
The engine described in the query, being governed by a 
throttle valve, has, therefore, the ratio of expansion in the 
cylinder constant. The steam supplied to the cylinder at 
each stroke will be of inpro mately the same volume, but 
when throttling takes place will be at a lower. pressure. 
Now, there is no advantage in using a high pressure unless 
а corresponding higher ratio of expansion is employed. 
With the engine under consideration the ratio of expansion 
is constant; therefore there will practically be no difference 
in the efficiency of the engine. Without throttling, steam 
enters the cylinder at a higher pressure and temperature, 
but the exhaust will have a proportionately higher pressure. 
With throttling, although the entering steam is at a lower 
pressure as the ratio of expansion is conetant, there will 
also be a corresponding lower pressure at the exhaust. 
The whole question of throttling versus expansion is one of 
great interest to the engineer. Expansion may easily be 
carried to excess; with throttling there is the very great 
advantage of re-evaporation onthelow-pressuresideof throttle 
valve. This re-evaporationdriesthesteam. Any heating of the 
valve and piping would assist in this re-evaporation on low- 
pressure side. The losses due to radiation and conduction 
by the pipes would, of course, depend on the insulating 
material with which they were covered.—M. M. 


Answer to No. 700 (awarded 5s.).—In governing an engine 
by a throttle valve the loss of pressure in the valve does 
not represent а corresponding loss of efficiency in the 
engine. Steam when expanded without doing work has 
its temperature raised, assuming that heat is neither 
received from nor given to external surroundings. Thus 
dry steam passing from the steam-pipe to the steam-chest 
through the throttle valve is superheated ; if the steam be 
wet, it is to some extent dried. This is due to the fact 
that the total heat of steam decreases as the pressure 
decreases, and the pressure in the above case is less on 
the steam-chest side. The constricted openings of the 
throttle valve causes the formation of eddies, and the 
energy expended is converted into heat on the steam- 
chest side. Allowing for the minute loss of heat 
through conduction to and through valve walls, etc., 
the energy is nearly all used again, as it were, in 
a useful form. For although the pressure is lowered, 
the temperature of the steam is increased, or the steam is 
dried, and, consequently, the efficiency of the engine is 
little, if any, deteriorated. It is a matter of contention, 
for it is ofttimes stated that throttle governing is as 
efficient as expansive; in certain cases and at certain loads 
this ів во. A simple relation holds by which the dryness 
fraction (determining the degree of saturation of the steam) 
of the steam on each side of the valve: If f, and f, represent 
the dryness fractions, L, and L, the latent heats of steam at 
the respective pressures, and Л, and „% the heat of the liquid 
at these pressures, then ` 
AL +h =f, L +h, 
and thus it can be seen that /, is greater than /,.—S. E. T. 
Question No. '101. — A few weeks ago I was staying with a friend, when I 
dropped across something new (to me). He said he had an appoint- 
ment with a friend, and would I care to accompany him. I consented. 
}t turned out they were experimenting with wireless telephony, 
one of them worked an ordinary spark coil, giving about an eighth 
spark. The rest at that end I was not privileged to see, but we 
got on our cycles and rode to the local club, taking an ordinary 
receiver of a telephone with us. We connected one wire to the 
water tap and the other to the gas bracket, and could hear every 
word that was said at ''the other end," about two miles away. 
Has anyone else seen or heard of anything similar! if so, perhaps 
the transmitting apparatus would be interesting. 


Best Answer to No. 701 (awarded 10s.).—Personally I 
have not heard of anything similar, but having experi- 
mented with wireless telegraphy, I will give two diagrams, 
with a possible explanation of them. The first diagram 
(Fig. 1) is a probable solution to the wireless telephony 
(so-called) which took place between two parties over a 
distance of two miles. I doubt if the receiving instrument 
was во simple as stated, and, as regarding the transmitter, 
we are not told whetber the lin. spark actually sparked 
when the messages were being sent. Т is the telephone 
with microphonic carbon contacts to enable a strong pulsating 
current to be used to work the coil ; C is the induction coil 
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without the contact breaker being used; Ci is the induction 
coil at receiving end; B, the battery; TI, the receiving tele- 
phone. The diagram does not look very wireless ; and whas 
would be done if there were no gas or water mains? 


TRANSMITTER 


RECEIVER 
Fie. 1. 


Fig. 2 gives the diagram minus the convenient pipes. 
The secbndary wires are taken insulated to two respective 
points a certain distance apart and earthed. This arrange- 
ment works probably owing to some of the stray current 
from A, in finding its way through the earth back to В, 
passes through CD. It may also work through a small 
amount of self-induction between А B and CD. As I have 
not tried this experiment, I could not say how far this 
would work with only an zin. sparking coil. 


Елятн /| Б EARTH АС 
р 
EARTHY А EARTH 


TRANSMIFTER RECEIVER 


Fic. 2. 


In both Figs. 1 and 2 I have not shown a spark-gap, as 
I doubt if there would be a sufficient variation of current 
in the primary to produce a susceptible spark in the 
secondary. According to Kelvin’s sparking distance in 
air, tin. would represent 13,000 volts. А spark-gap would 
greatly improve matters, owing to the voltage being able 
to rise till it jumps the gap. Now, this gap might interfere 
with the articulation of the telephone (1) owing to the 
higher notes giving a great rate of variation of current, and 
a consequent long spark in the secondary, whilst the lower 
notes (2) would give a shorter spark. From the above 
reasoning, the gap would have to be adjusted to the 
smallest jumping spark, or the low notes would be lost. 


С 
PS R 
Boc : К» 
10" 
TRANSMITTER RECEIVER 


Fie. 3. 


Fig. 3 represents a diagram of Marconi’s arrangement 
for wireless telegraphy for a coil only giving Fin. spark. 
Transmitter: C is a coil with contact breaker; B, the 
battery; K, the key; S and Si, the sparking balls; R and 
Ri, the radiators or oscillators (each 2ft. long and supported 
on insulators). Receiver: R, and R,, the oscillators (same 
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as R and Ri); C, coherer, consisting of brass or iron filings 
'between metal plugs in a glass tube; G, а galvanometer or 
‘electric bell, the hammer to be arranged to tap the coherer. 
In practice it is better to arrange a relay in the receiver, 
only one cell being used to work the coherer, as only a 
small E. M. F. is needed. The spark balla can be made to 
give а more sudden spark by placing them in oil or thick 
grease. With this arrangement and with the very crudest 
adjustment one can telegraph 100ft. 

Now to refer back to Fig. 1. The oscillations in the 
pipes no doubt short-circuit through the soil, but owing to 
the high frequency and voltage the oscillations set up in 
the pipes can be detected by thetelephone. If these vibra- 
tions are hardly audible, microphonic contacts on the 
diaphragm of the telephone, closing a circuit containing 


‘another telephone and a battery, would make it more 


audible. Now, Mr. Marconi does not depend for his tele- 
graphy on currents or oscillations through stray gas-pipes, 
etc., but purely from the radiation of energy which takes 
place in the oscillators.—J. ARNOLD. 


Answer to No. 701 (awarded 5s.).—The following may be 
of interest to ''Brackley-Liamena." I take it verbatim 
from the current number of Knowledge: “In a recent issue 
of La Energia Eléctrica, Madrid, May 25, 1904, Mr. G. J. 
de Guillén Garcia records some interesting experiments 
made by him in conjunction with his son. In connection 
with some wireless telegraph researches the son of the 
author happened to note that in the telephone of the 
Tommasi coherer located at the receiving station there was 
a ‘sound difference’ which varied in accordance with the 
air-gap in the interrupter of the Ruhmkorff apparatus. 
This suggested that a similar apparatus would be capable 
of transmitting the human voice without the agency of a 
wire. The experiments had to be put off for some time 
because of the lack of a suitable outfit, but the author was 
eventually enabled to carry out his idea. The experimental 
arrangement is a rather simple one. At the transmitting 
station there is a Ruhmkorff apparatus, 3cm. in spark 
length, as well as the necessary oscillator, a small antennc, 
and an earthed conductor.  Detween the transformer— 
2.е., the Ruhmkorff coil—and a small battery of Grenet 
cells there is à special microphone acting both as manipu- 
lator and as interrupter. The automatic interrupter of the 
induction coil is stopped, while the condenser is used for 
enforcing the oscillator spark. At the receiving station 
there is a Tommasi coherer connected to the receiving 
antenne and the earthed conductor. In a telephone 
receiver the noise produced by the Hertzian waves on 
traversing the coherer is noted. On approaching the 
mouth of the microphone and singing or speaking, every 
sound vibration will be attended by an interruption in the 
passage of the electric current through the primary circuit 
of the transformer, the number of sparks in the oscillator 


thus being varied. The underlying principle, therefore, 


shows some analogy with the mechanism in an ordinary 
telephone. Any results so far obtained in the reproduc- 
tion of singing are said to be quite satisfactory, whereas 
the rendering of language leaves much to be desired. The 
feeble point seems to be the difficulty of designing a micro- 
‘phone of sufficient intensity. Mr. Garcia, it is true, has 
remedied the imperfections of his apparatus to a certain 
extent by using a condenser and augmenting the potential 
difference. This, however, could not be driven too far, lest 
electric arcs be formed.”—P. Q. | 


Question No. 10@.—Оп a 500-kw. Parsons turbo-generator the two 
brashes on both poles nearest armature wear down to a knife 
edge on a 10-hour run; the others doing 40 hours, have changed 
brushes, and found all contacts to be good. I should be glad if 
any of your readers can explain this, also give remedy tor the 
same, 

Best Answer to No. 702 (awarded 105.) — The most 
probable cause is that the armature is out of balance. 
With such high speeds as are usual with this class of 
machine any slight want of balance becomes а really serious 
matter. This will be at once apparent from an examina- 
tion of the formula for centrifugal force, M v?/r. For twice 
the speed, therefore, the pull due to want of mechanical 
balance is increased four times. The stress due vo this pull 
has to be borne by that portion of the shaft between the 
bearings. With & speed of several thousand revolutions 


‘ing the thickness of the remaining ones somewhat. 


diametrically opposite. 


11 


* 
per minute an amount of out of balance hardly notice- 
able with ordinary speeds becomes a source of trouble, 
if not danger. It would be well to first examine 
the bearings. These must be a gocd fit, but not too 
tight. If the bearings are too loose, there will be 
vibration ; if too tight, they will run hot. Should the 
armature be out of balance, it may be loaded; this is a 
troublesome operation, and requires a large amount of skill. 

Another cause may be that oil creeps over from the 
bearing on to face of commutator, causing an increase in 
the resistance between the outer brushes and the face of 
the commutator. Thus the greater part of the current 
passing by the inner brushes, these are worn away more 
quickly. This might be remedied by having a dished 
washer between commutator nuts to throw oil clear of the 
commutator. To give a larger brush contact area, com- 
mutators on these high-speed dynamos are sometimes 
grooved, so that with a given length of commutator there 
is a maximum of collecting area for the brushes. For 
mechanical reasons, with these dynamos the sizes of com- 
mutator are kept down to as low a figure as possible; 
therefore this device of grooving makes up, in a degree, for 
a small commutator. 

Generally, each brush should have a connection to main 
conductor, not depend on frictional contact between holder 
and brush spindle. Also, to secure good running with 
these machines, the commutators must be kept in first- 
class condition ; any inequality sets up chattering and inter- 
mittent contact at the brushes, by which an undesirable 
state of affairs is quickly aggravated. —M. M. 


Answer to No. 702 (awarded 7s. 6d.).— The probable 
cause of this trouble is the raising or partial raising of 
the brushes in question off the commutator by mechanical 
vibration, and the consequent sparking. The least want of 
balance in the armature core or winding would, at the high 
speeds employed, cause an appreciable whip in the spindle, 
The amount of this whip would be a maximum midway 
between the dynamo bearings, so that, naturally, the end 
of the commutator nearest the armature would be most 
subject to the vibration, and the brushes nearest that end 
would be more vibrated than the others, and would, there- 
fore, spark more and wear away more quickly. This would 
more particularly occur with carbon brushes, but even with 
wire ones might easily account for the difference between 
40 hours and 10 hours in the lasting power. 

The question of cure is a difficult one, as the reduction. 


of the vibration might involve the rebuilding of the core or 


the replacing of the present spindle by a stiffer one, and in 
any case is a matter for the makers to deal with. It may 
be found possible to work satisfactorily with the brushes 
nearest the armature removed altogether, perhaps increas- . 
In 
any case this should be tried, and, as an alternative, 
the pressure on the unsatisfactory brushes might be 
increased.—Q. 


Answer to No. 702 (awarded 58.).— With regard to this 
question, I have reason to believe that the cause of tbe 
two brushes wearing away во much quicker than the 
others is due to sparking, caused by them not being kept 
It is usual to feed turbo brushes 
forward whilst running to allow for the shortening of brush 
due to the wearing away. It is а good plan to have а 
gauge to set length of brushes in holder exactly showin 
length to put through, this being done while running. 1 
had a similar trouble with a 500-kw. machine, and found it 
to be of great advantage to only strip about lin. of the 
gauze cover off the brushes that wore away the quickest, 
as this kept the brush more solid, and it is less liable to 
вргау, as is the case when stripped the usual distance (1in.). 
Keep the V in commutator very clean and smooth. This 
will improve commutation very much.—S. Н. ІЕЕ, 


Answer to No. 702 (awarded 58.).— There appear to be 
only three possible reasons for the rapid wear of these 
brushes. In the first case, it might be due to variation in 
the brush material. As, however, the question states that 
the brushes have been changed, this is evidently not the 
cause, Secondly,it might be due to excessive sparking, but as 
no apar ang is mentioned, we may also reject this. Thirdly, 
it may be due to excessive pressure of brushes on commu- 
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tator. If this pressure were due to ordinary causes, we 
may take it for granted that the questioner would have 
noticed and removed same. The following explanation 
seems feasible. If the ratural period of vibration of the 
brushes happens to coincide. with that of the turbine, they 
would tend to press heavily on the commutator at recurrent 
intervale, and so wear away rapidly. To determine this, 
increase or decrease the counterweights oh the brush- 
holders, which will bave the effect of changing their period 
of vibration, and so stopping the excessive wear.—H. B. 
Question No. 105. —In calculating the cable losses for a certain high- 
voltage long-distance polyphase transmission scheme with under- 
ground cables, an addition was made on account of dielectric 
ysteresis." Oan this be found in ergs per cubic centimetre as 
with magnetic hysteresis, and, if so, what sre reliable figures for 
different classes of cable? In the vector diagram, should the 
current taken by this loss be plotted with the watt-current or the 
capacity-current ? 

Best Answer to No. 703 (awarded 10s.).—It is unusual, 
when estimating the losses in high-tension transmission 
mains, to make any allowance on account of dielectric 
hysteresis, for the loss is, as a rule, so small as to be 
difficult to ascertain, and is therefore negligible. In an 
electromagnetic alternating field, energy is consumed in 
hysteresis due to the molecular friction—that is, instead of 
the exciting current lagging 90deg. behind the impressed 
volts, it lags by an angle somewhat less than 90deg. Thus 
the exciting current consists of an energy component—the 
hysteresis energy current and a wattless component called 
the magnetising current. Similarly, energy is also con- 
sumed in an alternating electrostatic field. The loss is in 
the dielectric, and is what is referred to in the question; 
but, unlike the magnetic hysteresis, the laws and magni- 
tude of the electrostatic hysteresis are bat little understood. 
Experiments tend to show that there are two different 
components of loss—the one proportional to the frequency, 
and which, like magnetic hysteresis, is a fixed loss per 
cycle, independent of the frequency ; and one proportional 
to the square of the frequency, like the eddy currents in 
iron, and therefore a loes per cycle which varies with the 
frequency. ‘The loss in watts per cycle in each case can 
be found per cubic centimetre of volume. The former 
component is, as stated, independent of the frequency, 
but is proportional to the 1:60 power of the field 
strength—it follows the same law as magnetic hysteresis— 
that is, watts consamed W =n 6'° Неге 7 is a constant 
peculiar to the dielectric, aud 8 is the field strength. This 
is the true hysteresis. The other component varies as the 
square of the electrostatic field strength, and therefore as 
the square of the E.M.F. The loss per cycle per cubic 
centimetre is represented by W=K N 62. Here K is 
another constant, and N is the frequency of supply. 

It may be stated at once that for paraffined paper and 
all dielectrics used in modern practice, the latter component 
of loss, small even as it is, obscures the former or true 
hysteresis loss. It should be noted that, taking account 
only of the latter loss, since it is that lost in the condenser 
resistance and is constant, and since the capacity or con- 
denser reactance is also a constant for all pressures within 
the limits of practical work, it follows that the angle of 
dielectric hysteresis lag is a constant. To find this angle. 
The capacity current is known, and also the power con- 
sumed in the dielectric. The power consumed = I, sin « E, 
where « is the angle the value of which is required. In 
the veccor diagram, then, instead of setting off the capacity 
current 90deg. in advance of the impressed volts, draw 
it (90 — а) degrees in advance, thus introducing the energy 
component. Here a different state of things obtain than 
for the electromagnetic field, for there the permeability of 
the iron or the magnetic inductance varies, and so the 
magnetic hysteresis angle of advance is not a constant. 
From the foregoing it will be seen that while capacity con- 
sumes current in quadrature with the E.M.F., which 
current is, therefore, wattless, dielectric hysteresis con- 
sumes current in phase with the E.M.F., and is a power 
current. Dielectric hysteresis, therefore, appears in the 
circuit as the energy component of the capacity current. 

The writer regrets that he has no reliable values at hand 


Tise in temperature correspondin 


for the constants appearing in the equations given, never 
having met with апу in his everyday work. Concentric 
cables working under extra high potentials are the only 
ones likely to be a source of considerable loss, for here the. 
electrostatic gradient is somewhat large; three-core cables, 
however, are almost invariably the ones employed in power 
schemes.—T. H. H 

Answer to No. 703 (awarded 7s. 6d.).—It has been 
observed that high-tension alternatiog cables become 
appreciably warm on light loads, much in excess of the 
to the C? R loss, the 
extra rise in temperature being due to the loss of ener 
caused by the insulating material being subjected to rapidly 
repeated and violent electric strains. This loss by dielec- 
tric hysteresis” closely resembles magnetic hysteresis, but, 
unlike it, shows no saturation effect, it varying in propor- 
tion to some power of the voltage, usually 2 for cable 
dielectrics. By increasing the thickness of the insulation 
i. e., reducing the strain—or by using a dielectric of low 
specific capacity and working at a low frequency, this loss. 
may be lessened ; it also varies greatly in different speci- 
mens of the same dielectric, depending on the amount of 
air and moisture present. 

I kuow of no figures giving the loss in ergs per cubic 
centimetre of any class of dielectric, but if the capacity per 
mile and the power factor for any class of cable is known, 
the hysteresis loss can be approximately determined as 
follows : 

If V = voltage; í 
n = frequency ; 

K = capacity per mile in microfarads ; 
A =capacity current ; 
A= 2rnKV 
10° 
| А x V= apparent watts, 
„. Ax V x power factor true watts. 

Then, assuming that the C? R loss and the leakage loss 

are negligible, these true watts will be the loss due to 


then 


dielectric hysteresis per mile. 


A convenient method of determining the power factor of 
any cable is described by Mr. Mather in the discussion on 
Mr. Mordey’s paper, Capacity in Alternate-Current Work- 
ing,” read before the Institution of Electrical Engineers. 
He uses an ironless choker of inductance suitable for 
bringing the current as nearly as possible in phase with the 
voltage, and measures the power used in the choker and 
cable by a wattmeter. The loss in the choker, which is 


wound with fine wire, is practically equal to C R, the differ- 
ence between this and the wattmeter reading giving the 
power lost in the cable. 
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CABLE 
320 WATTS 


POWER 
FACTOR ‘O25 


FIG. 1. 


Fig. 1 gives a diagram of the arrangement, which speaks 
for itself. , 

The apparent watts = 5:9 x 2,150. 

True watts taken by cable = 320. 

520 

5-9 x 2,150 

In the above test it is essential that the wave-form of 
the alternator should be а sine curve as near as possible оп 
account of the capacity current varying greatly with the 
shape of the impressed voltage curve, currents greatly in 
excess of the theoretical value being obtainable with dis- 
torted curves. Below is given a table showing power factor 
of various classes of cables: 


Power factor — = 025. 


Material Voltage. Frequency. Power factor. 
Oiled paper uc 2c 100 ~ ‘O24 
Jute 21000000 TED: ces 027 
Indiarubber 2,00⸗ e 028 

—C. L. S. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


QUESTIONS. 


711. Give a clear description and example of а method of ascertaining 
core loss on а direct-current machine by observing the time taken 
to shut down from its normal speed with field on ; secondly, with 
field off. Given the weights off the moving parts. —E. S. О, 

712. Explain the necessity of reactance on the alternate-current side 
of а rotary converter. —E. 8. C. 

713. Describe what you consider the best method of truing up large 
commutators, say from 5ft. diameter upwards. —H. B. 


ANSWERS. 

Question No. 704.—How would you calculate a blow-out magnet for 
а controller, given horse-power and voltage. Give the respective 
advanteges and disadvantages of the different designs. 

Best Answer to No. 704 (awarded 10s.).—In the designing 
of blow-out magnets for controllers a large amount of 
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experimenting is necessary to first find the most suitable 
arrangement of the blow-out plates, etc., on which are 
based the future calculations, the chief point being to get 
as strong a magnetic field as possible for the circuit to be 
broken in. The blow-outs used for intermittent working, 
such as cranes, etc., are so arranged that the amount of 
watts lost in the coil is higher than if the blow-out was 
used in a controller made for continuous working. It is 
generally taken not more than 14 watts per square inch 
for intermittent working and 75 watt per square inch for 
continuous working. 

It has been found that the following arrangement was 
suitable for use in connection with a 30 e. h. p. 500-volt 
crane controller, as shown in Fig. 1. The blow-out plates 
are constructed of wrought-iron drop forgings, marked A, 


1904. - 


mounted on a wrought-iron centre spindle, B, separated by 
wrought-iron distance pieces, С. The distance pieces and 
blow-out plates, also the outside of the winding on the 
blow-outs, are insulated by means of specially moulded 
fireproof insulating material, as shown. The distance 
between each pair of blow-out plates is wound with a suit- 
able size of tape or wire, tape being only used for very 
large current. 

The full-load current of a 30-e.h.p. 500-volt motor being 
45 amperes, the winding in this case consisted of four layers 
of No. 9 S.W.G. S.C.C. wire, each layer having eight turns, 
making 32 turns for each blow-out. Mean length of each 
turn equals 1fin. x 3:1416 =5:105in. ; total length of wire 

т coil = 32 x 5:105 =13ft.; resistance per yard of No. 9 

W. G. from Glovers list is 001476 ohm; resistance of 


winding on each blow = —— ; 


001476 x 15 x 45 x 45 


watts loss per 


coil = C? x R = 5 = 12:95; area of 
surface equals outside circumference x length = 28 x 5:1416 
х 1:125 = 9:5 square inches; maximum amount of watts. 
loss allowable per coil = 9:5 x 1:5 2 15:95 ; and the amount 
of watts we are losing is 12:05, во that we are on the 
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safe side. Fig. 2 shows a similar type of blow out made 
by Messrs. Royce, Limited, Manchester. The figure in 
this case shows the blow-out coils before the outer layer 
of insulation has been put on. 

There is only one true blow-out on the market, and 
that is the type described above. The types consisting of 
one coil fixed at the bottom of the controller, using the 
a as part of the magnetic system, are not very efficient.— 


Question Мо. 705.— What is the most practical method of preventing 
oil being thrown from the connecting rods and discs of horizontal 
engines running at 95 revolutions per minute, and having а 
óft. stroke. The engines are fitted with ordinary ''Hood " 
splashguards, but these do not prevent the oil from being thrown 
out at the sides on to the floor and the frames of engine. 

Answer to No. 705 (awarded 7s. 6d.).—W here oil is used 
for the lubrication of crankpins and cross-head pins and 
slides, there is only one way of effectually preventing 
drippings from being thrown, and that is to case in the 


motion work of engine completely. This practice has been 
adopted by several of the leading American engine builders, . 
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and while, no doubt, being a very efficient method, it 


үе obvious disadvantages. Suitable hand and sight 


oles are provided, and the whole casing (usually made of 
planished sheet steel) being fitted together in sections can 
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‘STUFFING BOX 
DELIVERY PIPE 
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be taken down to allow of inspection and repair to engine. 
An excellent method where cleanliness is a desideratum is 
to use a solid lubricant for crankpins and cross-head motions. 
The lubrieant is delivered under pressure by means of a 
special lubricator. This system is much favoured by many 


engineers in Lancashire and Yorkshire, and is extensively 
used on large slow-speed engines in the cotton and woollen 
mills of these counties. 

There are many makes of this type of lubricator on the 
market, one of best being the Berwal," this particular 
make possessing the advantage of being of rather simple 


construction. A sketch of this is given, which may, 
perhaps, prove selfexplanatory. Figs. 1, 2, 5, and 4 show 
the various methods of drilling crankpins and attachin 


flanges thereto. A large — mill engine lubri- 
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cated throughout with this system of automatic lubrication 
ran for 2j years continuously (no stoppage for meal hours), 
the lubrication giving entire satisfaction.—S. L. 


Answer to No. 705 (awarded 7s. 6d.).—The question of 
oil throwing from the moving parts of horizontal engines 
is an important one, though often neglected. Ample pro- 
vision is usually made for conveying oil to the bearings, but 
often no provision is made to prevent it throwing out any- 
where and everywhere. 

A very simple and effective method of preventing oil 
splashing from the discs is to have a pad of leather rubbin 
against the outer edge of the disc, the leather being secu 
to a piece of fiat iron bent to a right angle and screwed to 
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the bed. For the connecting-rod large end, which is the 
greatest trouble, a circular blue steel guard built on an 
angle-iron frame is the most effective. The guard should 
be as close to the brass as it is possible to get it, and should 
be as deep as the inner surface of the crank-pin. If pro- 
vision is made in the design, a cast-iron guard can be fitted 
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much the same shape as the steel one. This type of guard 
also catches the oil from the main bearings. Oil is some- 


‘times splashed up by the cross-head at the end of the 


‘stroke, and a good way to stop this is to fasten a cone- 
:shaped casting or thin steel plate up to the guide end as in 
‘sketch. This also allows a well of oil to form and lubricate 
the guides. Of recent years the Allis type of bed has 
come into prominence, and as this has the bottom cast in it 


is easy to make an effective guard, as shown in the illus- 
tration.— A. B. S. 


Answer to No. 705 (awarded 78. 6d.).—The question of 
preventing the oil which is thrown off from the discs and 
rods splashing the floor of engine-room and the engine 
frames is one upon which a considerable amount of thought 
and ingenuity has been expended, and in some cases the 
connecting-rod ends themselves have been fitted with oil 
guards or “catchers” of varying designs and sizes, with, 


A, Angle Iron Knee, with leather scraper attached; B, Thin Sheet-Steel 


Screen (shaded), with beaded top; C, Clamps to secure Screen to Oll 
Standard; D, Hood or Splash Guard; E, Disc. 
however, a very small measure of success. The throwing 
off of the oil from the discs may be almost entirely 
revented by fitting oil scrapes, consisting of pieces of 
eather wide enough to go across the face of the discs 
fastened on to angle iron Косев, the leather bearing upon 
the periphery of the disc on the side nearest the cylinder, 
and the knees bolted to the frame of the engine inside the 
crankpit (see sketch). 
The cause of the splashing seems to be that as the rod- 
ends describe their circle, the oil which is fed into them, 
and which works out through the sides, is thrown off at a 
tangent, some of the drops naturally going upwards, and 
these, falling again, strike the rapidly-moving rods, and are 
thrown off again at an angle, and во clear of the hoods, which 
can only stop that oil which is thrown off within their 
limit. The only practical way of catching this seems to 
be by fitting a kind of “screen” or “splash plate” right 
across the crankpit on about a level with the centre of the 
disc, after style of sketch, and if this be painted in harmony 
with therest of theengine and fitted with a neat brass beading, 
it is an ornament rather than an eyesore, does not prevent 
free access of air to the moving parts, and is an additional 
safeguard against accident.—MAFUTA. 


Answer to No. 705 (awarded 5s.).—The best way to 
-deal with the trouble of oil throwing from the big end and 


crank disc is to fit a sheet steel cover to the open side of the 
ordinary splashguard. The ordinary guard will deal with 
all oil thrown off in a longitudinal direction, and the cover, 
if properly fitted, will prevent any oil being thrown out 
sideways. The cover should make a tight joint with the 
existing guard, and should be so fitted as to' be easily 
removed and put up again when it is necessary to make 
any adjustments to the big end. A good-sized hinged door 
must be made and fitted in the cover, and should be placed 
in the path of the crankpin, and where it will be most 
convenient for feeling the crankpin brasses whilst running, 
or for nipping up the brasses when the engine is at rest. 
The post carrying the crankpin lubricator should, of 
course, be kept outside the casing to allow the lubricator 
to be filled and adjusted with as little trouble as possible. 
This method will form a closed crank chamber, and 
although the big end may run a little warmer, there is no 
danger of hot ends, provided the connecting rod is properly 
made and adjusted ; whilst the advantages of saving the 
amount of oil which has previously been wasted, and the 
keeping of the crankpit free from the dust and dirt which 
are always attracted to an open crankpit, are well worth 
having, to say nothing of the saving in labour due to a 
cleaner engine-room floor and frames. A sketch has not 
been given, as the arrangement of the ordinary splash- 
guards on the particular engines will suggest the best shape 
and extent of the cover.—W. Т. W. 


Answer to No. 705 (awarded 5s.).—Although it is 
practically impossible to completely prevent this trouble, 
it can, with a little care, 
be reduced to a minimum. 
When oil for lubrieation 
is supplied under pres- 
sure, stuffing boxes are 
often provided; these 
with ordinary attention 
give good results. Some 
Агы ш mati the 
su of oil so that ve 
little Та left to be thrown 
off. This, however, ap- 
pears to be a dangerous 
policy. It is better to 
use oil freely, and after 
filtering use again on 
bearings that are not 
likely to be troublesome. 
Unless hcods and shields 
are of an unwieldly size, 
they do not prevent oil 
flying off into undesirable 
places. One of the best, 
and at the same time one 
of the simplest, methods 
is to have а ring of а 
number of strands of 
“ Berlin”, wool round the outside of each; bearing. This 
ring is made up in a similar manner to a grummet.“ The 
accompanying sketch will make matters clear. In the 
section of connecting-rod strap and brasses, the sections of 
the wool rings are shown as black dots. Rings are also 
shown in position round the main bearings. This is a 
very cheap remedy, is easily applied and renewed, and is 
not much of an eye-sore. A groove is shown on boss of 


—— 
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flywheel ; this is a well-known method often used on quick- - 


running machinery. In any case a great deal can be done 
by wiping down after each run; oil will “creep,” and will 
о га more quickly over а wet than over a dry surface.— 


Question No, 706.— In testing а six-pole, 200-kw., 500-volt machine for 


а faulty (?) armature coil, the following methods were adopted : 
The brush leads were connected together, with an ammeter in 
circuit, and the field was separately excited off the bus bars, in 
series with incandescent lampe, with a current оѓ 6 ampere The 
machine was run at about half speed (200 to 230 revolutions per 
minute), and a current of 400 to 600 amperes was maintained. 
When the machine slowed up with any drop in steam pressure 
the amperage rose. The lampe in series with the field continually 
waxed and waned whilst the machine was running, and in switch. 
ing off these lampe at the end of the run, the last one switched 
off, thereby breakin g the field circuit, became intensely luminous 
at the instant of switohing off, Explain these phenomena, 
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Best Answer to No. 706 (awarded 10s.). — These 
phenomena seem very curious at first sight, particularly 
that the amperage should rise, when the speed decreases, 
as one of the first rules we learn is that the Е М.Е. gene- 
rated in a dynamo armature is directly proportional to the 
speed when the machine is separately excited. However, 
in thinking over the problem, we must continually bear in 
mind that the conditions are not the normal running con- 
ditions of the machine; but that, though we are taking 
more than full-load current from the machine, and, there- 
fore, have a very strong armature reaction and demagnetisa- 
tion, we have only an exceedingly weak field, the exciting 
current being probably not more than one-tenth of the 
normal. The machine is also а “ multipolar,” there being 
probably three armature circuits in parallel, and as the 
machine is only 200 kw., no equalising rings connecting 
these circuits. Also, the engine is doing very little work, 
but the rotating armature and the flywheel combined store 
a good deal of energy, and it is under these conditions 
that hunting or oscillations in the speed of an engine 
are most easily set up and maintained. Probably other 
nmn are running off the same steam-mains, and these 
will set up periodic oscillations in tha steam pressure, which 
oscillations will, therefore, be transmitted to the engine 
under consideration ; and even if this were not the case, 
we can easily conceive the engine speed to be periodically 
varying from a maximum to a minimum and vice verså, the 
period of these oscillations being a few seconds probably. 


‚А 
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Now, let us consider the electrical side of the case. The 
field magnets of a dynamo are never all of exactly the same 
quality of iron, and probably if we had a B Н curve for 
two of the field magnets we should find them something 
like А and B in Fig. 1. If, then, the magnets are excited 
fully, as, say, at the point X, the percentage difference in 
the inductions of the two fields is small; but if they are 
only partially excited, the induction in A may be О P and 
in B it is O K, the difference in induction P K being quite 
a large percentage of the total We see, therefore, that 
with fields weakly excited the poles vary in strength much 
more than if the fields are all “stiff” The three armature 
circuits which are in parallel will then have varying E.M.F.’s 
developed in them, and we shall, therefore, have cross- 
currents round the armature, which do not pass 
through the ammeter, but simply round the brush 
connecting rings, and these will have a consider- 
able action on the weakly magnetised poles of the 
generator, alternately demagnetising and magnetising, 
and thus causiog the flux in them to alter, and causing first 
back, then forward, E.M.F.’s in the field coils themselves, 
therefore variations in current in the field coils, and waxing 
and waning of the lamps in series with them. These cross- 
currents in the armature coils have been noticed particularly 
in large tramway generators when sudden changes of load 
occur, the currents being found to grow to a maximum, 
then die away again, grow again, and so surge from a 


maximum to a minimum, giving rise to sparking at the 
brushes every few seconds, the action being known as. 
“ bucking.” 

It is probable that when the machine is running at half 
speed these electrical surgings are of the same periodic 
time, or some multiple of the mechanical oscillations of 
speed, and they therefore assist each other, and we have 
large cross-currents; whilst when the speed falle, due to: 
falling ín steam pressure, the oscillations are no longer 
of the same period, and therefore check one another, 
and we have less cross-currents. There will then be less. 
C? R loss in the armature and potential drop due to these 
currents, and, therefore, though the speed be a little less, 
the current in the ammeter circuit will rise. The reason 
the lamp grew intensely luminous at switching off is 


CURRENT 


TIME 
Fic. 2. 


because the current has a large inductance, or magnetic 
inertia, which resists sudden changes of current, and, there-. 
fore, tends to keep the current through the lamp and field 
constant when switching off. If we had only oae lamp in 
series with the field, then on switching off we should have 
alarge spark at the break, but the lamp would not glow 
more brightly, since it cannot do tbis without an increase 
of current, and the inertia of the magnetism tends to 

prevent an increase of 
current just as it tends to 
prevent a decrease. The 
reason is that we have, 
probably, three lampe in 
parallel, and then are 
switched off one after 
another quickly, not. 
allowing the current time 
to decrease. Fig. 2 
shows how the current 
would fall off as the 
lamps are switched off. 
At A one of the lamps 
is switched off, and the 
current then falls to the 
value at C, corresponding 
to the steady current for 
two lamps, but it does 
; not do this instantly, 
but at a point, say B, we have a larger current through 
the two lamps than the normal current at C, and, there- 
fore, the lamps are glowing more brightly than the normal. 
The same happens in a greater degree when the last lamp 
but one is switched off, then nearly twice the previous 
current passes through the last lamp for an instant. 

Fig. 3 shows how the same results are intensified if the 
switches are pulled out more quickly, one after another. 
At D we switch off one lamp, and before the current has 
reached a steady state we switch off another at E: then, on 
switching off the last lamp at F, the current through it 
A oe the normal current for the lamp is H G.— 


[Other replies to Question No. 706 will be given in our 
next issue.—Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at It. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fe shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is congidered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be sigued by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


. QUESTIONS. 


714, Give, with sketch, what you consider the best method for testing 
car axles; also the remedy for crystallisation, which has been 
found to take place just at the boss of wheel. All axles have 
rim found broken at the same point, just inside the hub.— 

IERONS, 


715. Explain the principle шдеп and give sketch showing the 
connections of starters for single and two phase alternate-current 
motors from 4 h. p. to 30 p I do not refer to liquid starters, 
but to those made by the E. C. C., which have à two-way marked 
start and load, and appear to be some sort of transformer 
device, —DrRECT CURRENT. 


716. In inspecting Lancashire boilers, what are the chief places to 
watch for defects * —H. B. 


ANSWERS. 


* Question No. 706.— In testing а six-pole, 200-kw., 500-volt machine for 
a faulty (?) armature coi], the following methods were adopted : 
The brush leads were connected together, with an ammeter in 
circuit, and the field was separately excited off the 'bus bars, in 
series with incandescent lampe, with a current of ‘6 ampere The 
machine was run at about half speed (200 to 230 revolutions per 
minute), and a current of 400 to 600 amperes was maintained. 
When the machine tlowed up with any drop in steam pressure 
the amperage rose. Тһе lamps in series with the field continually 
waxed and waned whilst the machine was running, and in switch- 
ing off these lamps at the end of the run, the last one switched 
off, thereby breaking the field circuit, became inteneely luminous 
at the instant of switching off. Explain these phenomena. 


Answer to No. 706 (awarded 7s. 6d.).—To answer this 
question we will assume that the fault consists of one or 


5 = 


FLux DENSITY 


MAGNETIZING FORCE 
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more sho:t-circuited coils, and we will see how this would 
account for the effects noted. The current taken by the 
shunt winding of a machine of this size would be about 
six amperes, this corresponding to 14 per cent. of the full- 
load output, and as it is stated that by means uf lamps 
conneeted in series with the shunt winding the current is 
reduced to ‘6 ampere, the field magnetism will be very 


weak, a small change in the magnetising force therefore 
causing а considerable change in the flux density (see 
Fig. 1). As the short-circuited coil revolves, passing poles. 
of opposite polarity, an alternating E.M F. will be induced 
in it, causing. a current to circulate, which, if the coil is. 
“dead shorted,” will lag by nearly 90deg. This will be 


seen to be the case, since tan а 


where а = апре of lag ; 

p=2 т times the frequency; 

L = coefficient of self. induction of the coil; 

R= resistance of coil and fault, which in the above 

case is very small. 
Consider the coil in the position shown (Fig. 2). The 

EM.F. induced in it will be at its maximum, but the 
current, owing to it lagging, will have just passed through 


its zero value, and will be flowing in such a direction round 


the coil as to, demagnetise the magnet pole which it is 


approaching. As tbe coil moves forward the current in 
it increases, and will pass through its maximum when 
the centres of the coil and pole nearly coincide (depending 
on the angle of lag), in which position it has the greatest 
demagnetising effect. During this movement of the coil 
the flux through the magnet core will be increasing, 
inducing an E.M F. in the field coil which tends to oppose 
this change. "This E.M.F. will, therefore, act in the same 
direction as the "bus-bar voltage, thus causing more current 
to flow through the coils and lamps. Consequently the 
lamps increase in brightness. Again, as the coil moves 
from this latter position (shown dotted in diagram) its 
demagnetising action on the magnet core will decrease, 
thus allowing the magnetism in the pole to attain its 
original value, which change in flux will induce an E.M.F. 
in the field coils opposing the bus-bar voltage. The 
eurrent through the field coils and lamps will, therefore, be 
decreased, causing the lamps to become dim. Ав this 
effect occurs every times the coil passes a pole, the lamps 
will wax and wane, as stated in the question. 


Ето. д. 


It is seen from the above that the current through the 
field coils, and consequently the magnetism in the poles, is 
puleating between certain maximum and minimum values, 
causing two E.M F.’s to be induced in the armature con- 
duetors—viz., a pulsating one in phase with the field, due 
to the armature's rotation ; and an alternating one at right 
angles to the field, du» to the armature acting as a secondary 
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of a transformer, This latter E.M.F. we may neglect, since 
the current it produces is small, depending on the lead of 
the brushes, and would be nothing if the brushes were in 
their neutral position. 

The pulsating E.M.F. due to rotation may be resolved 
into two components, a steady E M.F. (С) and an alternat- 
ing E M.F. (E), as shown in sketch (Fig. 5) This alternat- 
ing E. M. F. generates a current which will lag considerably 
(as explained above), consequently demagnetising the fields. 
When the speed of the machine falls, the current through 
the short-circuited coil will remain practically unaltered, 
but the rate of demagnetising the fields will be decreased. 
‘The E.M.F. induced in the field coils will therefore be less, 
causing the current, and therefore the magnetism, to 
pulsate between smaller values. The combined effect of 
this and the speed falling is that the alternating 
‘component of the above E M.F., and consequently the 
current, is reduced, also the angle of lag, thus 
reducing the demagnetising action on the fields. Should 
the voltage induced by the increased strength of 
fields be greater than that corresponding to the drop in 
‘speed, the current through the armature will increase, 
which seems to be the case for the machine in question. 
‘The increase in brightness of the last lamp on breaking the 
‘shunt field is caused by the collapsing field inducing a large 
E.M F. in the field coils, and sending a current through the 
lamp, and a non-induc:ive resistance, which is evidently 
connected in circuit across the field coils at the moment of 
‘disconnecting them from the bus bars.—C. L. S. 


Answer to No. 706 (awarded 58.).— The following will 
perhaps be one explanation of the phenomena described by 
* A," in Question 706. The engine being run at approxi- 
mately half speed, the governors would not regulate the 
steam supply so satisfactorily as under the normal speed for 
which théy were sct, consequently the speed of the engine 
wil vary. If the speed rises, a greater Е М.Е. will he 
maintained at the brush terminals of armature, and as the 
brushes are simply connected through an ammeter (the 


resistance, leaving out heating effect, unaltering), a greater 


current will flow aud the engine will slow down. The 
eurrent, as stated in the question, rises from 400 to 600 
amperes, The dynamo being but a 200-kw. machine, 
allows a normal capacity of 400 amperes, hence it is seen 
that at times the current is too much in excess, and con- 
sequently brings about armature reactions, which tend to 
distort and weaken the field magnets. This fluctuation in 
the field causes a variation in the lines of force, which are 
produced by the exciting current This variation is felt 
directly by the coils surrounding the magnet cores, and as 
the lamps are in series with tbe field coils, they also vary 
accordingly. When tbe field magnets become weaker owing 
to armature reaction, the armature generates less E. M. F. for 
а given speed, consequently the current is again diminished, 
and less is the torque demanded of the engine; hence 
- the engine again rises іп speed, and the above cycle is 
once more gone through. The rises in amperes cannot be 
due to the slowing of the engine, as stated by “А.” for this 
would be produeing greater vorque corresponding to a fall 
of steam pressure, which is not so. The most probable 
reason 18 that the greater current generated demands a 
greater supply of steam, hence the pressure falls. 
Concerning the switching out of the lamps. (‘ A.” does not 


say whether they are in parallel or in series with one another | : 


before being counected in series wich the field.) In any 
case when the exciting circuit is broken, either through 
the switching out of one lamp when in series or the last 
when in parallel, an induced current is set up, caused by 
the collapsing of the field lines across the coils. This 
induced current flows in the same direction as the original 
‘current, and the increased voltage causes the increased 
luminosity of the said lamp. In switching out field coils, 
it 18 usual to bave specially provided switching gear, which 
«annot be entered into here. А little more detail попсегп- 
ing the armature, number of brushes, winding, ete., might 
have been helpful.— WILLIAM BEARD. 

Question Nv. 707.— Describe the process of determining the perme- 


ability of a specimen of iron in the shape of an anchor ring for a 
given n agnetising force. 


Best Answer to No. 707 (awarded 10s.).—I have recently 
carried out a large number of permeability tests by the 


22 = — — — 


ring method, and I will therefore describe exactly the appa- 


ratus I used, and the method of carrying out the test. 
Where a number of samples are to be tested, it is advisable 
to have the rings of uniform size in every particular, and 
this can be obtained with certainty if the rings are of rect- 
angular cross-section. In order to reduce the calculations 
to a minimum, every ring was wound alike, and the number 
of turns on the primary calculated so as to give the value 
of H asa simple multiple of the value of the current in 
amperes. The ballistic galvanometer was calibrated so 
that the value of the swing, 0, multiplied by a constant, K,, 


SECONDARY 
Fic. 1. 


was equal to the change of B in the iron ring. The 
rings were first carefully measured by means of vernier 
gauges. They were then wrapped with a layer of thin 
tape. (The tape should not be wider than jin. ог 
it cannot be laid tightly on the iron.) They were then 
wound with a primary and secondary winding, as in Fig. 1. 
The primary was divided in three sections, and the 
ARM Has into three sections, and wound so that they did 
not overlap, as shown in the figure, and then the respective 
sections connected in series The wire on the primary 
was 16 S W.G. copper, double cotton covered, aud on the 
secondary 36 S. W. G. copper, double cotton covered. By 
thus dividing the. windings, the secondary coil can be 
wound directly next to the iron, and at the same time 
wound after the primary, thus eliminating the danger of 
damage to the secondary by winding the primary on top 
of it. Moreover, the labour of winding is considerably 
lessened. The number of turne, etc, will be considered 
later. ' | 


S.K 
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The apparatus employed is illustrated diagrammatically 
in Fig. 2, and is as follows: I R, iron ring under test; 
B G, ballistic mirror galvanometer of the moving-coil type ; 
r, box of resistance coils in the galvanometer circuit; S F, 
standard solenoid for calibrating B С (a Hibbert’s standard 
magnetic field may be used instead of S F if desired); R, 
rheostat in the primary circuit, and is made so tbat the 
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current may be altered quickly and definitely; B, four or five 
secondary batteries, capable of maintaining a steady current 
of about 30 amperes; R S, reversing switch ; A, ammeter 
of the moving-coil type, scale divided into not less than 
150 divisions ; T W S, two-way switch ; S K, spring key 
lor short-circuiting the coil of the galvanomoter to bring it 
quickly to rest. | 

In order to be certain that the windings on the rings 
have not been short-circuited or damaged by the edges of 
the iron, it is a good plan to determine either by trial or 
calculation the length of wire necessary for each section, 
and then determine its resistance, first before it is wound 
and then after winding. It is also necessary to be certain 
that the sections of the primary form a continuous solenoid 
and also those of the secondary. 

Method of Testing.—The apparatus was connected up as in 
Fig. 2, with all switches open, and TWS arranged on 
contact 2. The resistance, 7, was increased until the damp- 
ing effect on the galvanometer coil was of a negligible 
amount—that is to say, во that the galvanometer was acting 
truly as а ballistic one. Then trials were made. The spot 
of light was brought to rest at 0 on the scale, by means of 
S К. Then switch a was closed, and the deflection of 
spot noted. The spot was again brought to rest, and 
switch b closed, and so on, increasing r if necessary, 
so that in no case the spot of light was deflected off 
the scale. All switches were now opened and the ring 
demagnetised. This was done by connecting the primary 
winding to а motor-driven alternator, whose field was 
excited so that the armature gave about eight or ten volts. 
The machine was run up to speed and then the motor 
switched off, thus allowing the machine to come slowly to 
rest. Another method of demagnetising is to use the 
reversing switch, R S, and then, commencing with a current 
sufficient to overcome the residual magnetism, to gradually 
diminish the current through the circuit to a very small 
value, say 0:01 ampere. The ring was then replaced as іп 
the sketch, T W S was put on contact 1, and current 
switched on to the primary of the standard solenoid, the 
magoitude of the first swing of the spot of light and the 
current in amperes being noted. 

This procedure was repeated with several values of the 
current and a mean of the resulta obtained (see table). 
N.B.—The spot of light was brought to rest after each 
swing. All switches were now opened and T WS moved 
to contact 2. (Care is now necessary, аз an error in one 
reading will necessitate demagaetising the ring and com- 
mencing again.) Switch а was then closed and 6 and A 
noted. Switches b, с, d, etc, are then successively closed, 
each time noting Ө and the corresponding current, and the 
observations tabulated as below. After reaching the 
‘maximum current the switches were opened, and a check 


test made by demagnetising the ring and repeating the. 


‘test with the current reversed, so as to magnetise the ring 
in the reverse direction. 

Calculations, etc : Particulars of Standard Solenoid. Number 
-of turns on primary, 464 ; ditto secondary, 100; length of 
primary, 150cm.; mean area of secondary, 186:5 square 
centimetres. Secoudary wound under primary and about the 
middle, on a wood cylinder. 

Particulars of Iron Ring and Winding.—Material, cast 
iron; external diameter, 5in.=127cm.; mean diameter, 
Aßin. = 11:62 em; mean circumference = length of magnetic 
path = 56:9 cm. ; width of iron = Zin. = area of cross-section 
= з; square inch = 1:81 square centimetres; number of 
turns primary, 147; ditto secondary, 100. Since the 
core of the standard solenoid is practically air, and there- 
fore of unit permeability, the relation between N, the total 
flux embraced by the secondary, and A, the current in 
amperes flowing through the primary, can be determined 
and expressed as К. A. 


'4 T x turns primary x area. secondary 
— length. primary 
s Ka 47% 464 x 186˙5 

i 150 

.. N = 725 x amperes, 


‘where K — 


‘4r x primary turns 


-Now, also, for each ring ILU раш 


is & constant, 
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and therefor H for the ring may be expressed as KI A, and 


by calculation the number of turns required to make К, = 5 
were determined; hence H for ring = 5 x amperes. 

In calibrating the galvanometer, 0 (the magnitude of the 
first deflection), is proportional to the number of lines cut 


КА 


by the secondary coils. Hence —- = the number of lines | 


cut to produce one division deflection, and since the number 
of turns (secondary) on the solenoid and ring is the same, 
K A be 


—— 


.0 
divided by a, the area of cross-section of the iron, then 


they do not come in the calculation. If now 


КА c change of B in the iron represented by one division 


deflection. If, however, the number of secondary turns on 
the ring be not the same as that on the solenoid, then 
change of B in the iron represented by one division 


KA © number of turns on standard 


Ва number of turns on ring 


This may be called K,, and is the constant of the galvano- 
meter; and thus when measurements are taken on the 
ring, K, x 0 =the change of B in the ring. 

From the accompanying tables of observations a B-H 
curve can be plotted, and the permeability of the iron for 
any value of H interpolated. | 


Calibration of Galvanometer. 


Amperee @ Kg. 
S AA Hb. Los ass . 943 
I Ul" veces n 9°33 
TO oiaue c еаресе ~ 94 
Mean Kg = 9°39. 
Observations on Ring. 

Amperes H @ Total 0 B- A 
0:68 ...... 54 „ 30:5 50:5 . 280 . 824 
1:54 ...... 67 . 61 91°5 841 ... 195% 
20 10:0 .. 111 202 1.857 185 7 
204 13:0 ... 106 308 2,855 218 
825 16:5 . 92 400 3.680 296 
OT xus 185 . 51 451 4,150 . 224 
4.16 .. 208 47 498 4, 580 220 
8'14_...... 407 . 250 748 6. 880 169 

1166 ĩ„C⁸94ẜ⅔ 58:0 ... 110 .. 858 ... 7.900 156 

14:56 ...... 748 . 70 .. 928 — 8.550 .. 114 

181 -4. 905 .. 50 *. 978 .. 9.000 99:5 

20°74 ...... 1037 ... 36 ... 1,014 . . 9,930 .. 90 

In order to convert the values of Н and В to inch measure, 
it is only necessary to multiply them by 2:542 Obviously, 


then, if a number of rings are to be tested, and they are of 
nniform size, etc., it is only necessary to work out the con- 
stants for one ring, and the calculations for the whole of 
tbe rings become of tbe most elementary character. 


Thus H=K, A=5 А in this case. 
B-K, 0-935960 37 77 —M. S. T. 


Answer to No. 707 (awarded 7s. d). — General. —It is a 
well-known fact that a magnetic field exists in the neigh- 
bourhood of a conductor carrying an electric current. The 
direction in which this field acts can be readily determined. 
It is also a matter of common knowledge that some 
substances offer greater facilities than others for the 
propagation of these lines of force. The relative power 
for conducting these lines is termed the permeability. In 


order to be able to definitely compare this property in 


various substances, some standard must be adopted ; for 
this purpose the permeability of a vacuum is taken as 
unity, but that of air is almost exactly the same, and is a 
more convenient standard. Hence the permeability of any 
substance might be estimated by dividing the number of 
lines of force which pass through by the number which 
pass through the same space when the substance is removed, 
the magnetising force being the same in both cases. There 
4s, unfortunately, no method available for determining the 
actual number of lines of force pervading any particular 
space or substance. The nearest approach we can get to 
this is to measure the strengths of the resulting electro- 
magnetic fields, which, as might be supposed, are propor- 
tional to the number of lines. These field strengths are 
easily compared by comparing the magnitude of the various 
phenomena which can be made to take place in them. 
Fig. 1 shows a simple arrangement of apparatus for 
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performing these operations with an anchor or continuous 
iron ring. 

Description of Apparatus.—The magnetising coil, B, is 
wound uniformly over the whole ring, I R, and is con- 
nected in series with a battery, M,, an adjustable resistance, 
Ra, for varying the currente strength, an ammeter, A,, for 
measuring the current, and a reversing switch, R S. The 
other circuit consiste of a small coil, c, in series with the 
test coil, c,, of a wooden cored coil (for calibration), and a 
ballistic galvanometer, B G. This small coil, с, should, if 

ossible, be wound next the ring, so as only to embrace 
fines actually passing through the iron. A ballistic galvano- 
meter consists essentially of a galvanometer having a some- 
what massive ncedle. The reason for using a galvanometer 
of this type is that, the inertia of the moving parts being 


yt 


IB, Ring uuder test; BG, Ballistic Galvanometer; A A, Ammeters; 
М M, Batteries; RS, Reversing Switches; Ri Rz, Adjustable 
Resistances ; C C1, Test Coils; B B, Magnetising Coils. 


great, the whole of the transient current will have passed 
through the galvanometer before it has moved appreciably 
from its mid position. Thus the needle receives the whole 
of the impulse while in the most sensitive position, and 
therefore tha deflection will be proportional to the total 
quantity of electricity passed independent of any variation 
in the time element. 

Explanation : Definitions.—The number of lines passing 
through a square centimetre is called the magnetic induc- 
tion, and is denoted by the symbol B. The intensity of 
the magnetising foree, denoted by H, is in air equal to 
magnetic induction B, as the permeability of air is unity. 
The permeability of a substance, usually denoted by p, 

B 


H 
To Find the Intensity of the Magnetising Force (H).—The 


tional to the рои of the number of convolutions, М, 


in the solenoid and the currents strength, c—that is, the 
M. M. F. =k N С and the intensity of the magnetising force 
= n c, wheren=number of convolutions per unit length. 


The factor k actually equals 105 the 47 being due to the 


definition of unit current and the 1/10 to the fact.that the 
Gane 
) 10 

To Measure the Magnetic Induction (B).—To compare the 
strengths of different fields, use is made of the fact that 
when a conductor cuts lines of force an E M.F. is induced 
in it, and if it forms part of a complete electrical circuit, a 
current will flow. For instance, supposed we placed in a 
certain magnetic field a small coil just one square centimetre 
in area and at right angles to the lines of force, this coil 
will embrace a number of lines equal to В If we suddenly . 
remove the coil from this field, the resulting current will be 
proportional to this number. By placing the same. coil in 
another field and removing it just as quickly, a second 
current will be obtained proportional to tbe second field. 
Of course, the resistance of the circuit and the other con- 
ditions must be maintained the same in both cases. Hence, 
knowing the strength of one field, we can calculate the 
value of the other. But instead of using a coil one square 
centimetre, we may use a larger one and obtain B by 
dividing the total flux by the effective area of the coil; 
also instead of removing the coil from the field, we may 
turn it through a right angle: it will then be parallel to 
the lines of force and enclose none, or we may turn it 
through 180deg. and cut the lines twice. Or, better still, 
instead of moving the coil, we may take away the lines ia 
force or reverse them ; the latter is the method adopted of 
this experiment. 

Calibration of Galvanometer.—The calibration is accom- 
plished by means of the wooden cored coil shown as w. 
The coil merely consists of two windings, one connected 
tbrough an ammeter, А, and variable resistance, R, to a 
battery, M (magnetising coil), and the other a test coil con- 
nected to the galvanometer, both wound оп a wooden core. 
The object of using a wooden (non-magnetic) core is that 
its permeability being unity the magnetic induction equals 
the maguetising force, and as we have seen that the intensity 


4 r А 
= , hence, if wa observe 


C.G.S. unit of current = 10 amperes, therefore H = 


of the magnetising force = 


the number of convolutions per unit length of magnetic 
path, n, and the current, С, we can calculate the induction, В. 
By varying the resistance, R,, we shall obtain different 
values of c, and hence of B ; and by observing the throw of 
the galvanometer occasioned by throwing over the reversing 
switch, RS, in each case, it will be possible to obtain a curve 
co-ordinating B with galvanometer deflection. With а 
Kelvin galvanometer (the time of oscillation being made 
great, by causing the needle to move in a very weak field, 
by opposiug the permanent magnets to the earth’s field), 
calibrated by the writer for this purpose, the curve obtained 
was practically a straight line. 

Instructions.—We are now ready to proceed to the actual 
test of the ring. Adjust R, to give the current required 
for the given magnetising force. Note the value of the 
current as given by ammeter, A, throw over the reversing 
switch and note the throw of the galvanometer. It should 
be noted here, as well as above, that tho lines of force have 
been made to vanish and to reappear in the opposite direc- 
tion, hence the throw will be proportional to 2 B. Then 


дт тїс 


calculating Н from the formula Н = ‚ and observing 


B from the calibration curve found above, we can easily 
This should be repeated 


two or three times, and if any variation occurs, а mean 
should be taken —H. E. Н. 


[Other replies to Question No. 707 will be given in our 


find from the equation u = ü | 


magneto-motive force for any magnetic circuit is propor- next issue. —Ep. E. E 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


ANSWERS. 

Question No. 707.—Describe the process of determining the perme- 
ability of а specimen of iron in the shape of an anchor ring for a 
given magnetising force. 

Answer to No. 707 (awarded 78. 6d.).—The permeability 
of а substance is the ratio of the magnetic induction in the 


Now the 


value of H produced in a given coil can be calculated when 
we know the current flowing in the coil and the number of 
turns per unit length of the coil. We have, therefore, to 
determine experimentally the value of B for various applied 
values of H, or obtsin a B-H curve for the iron, and we 
can then readily calculate the permeability. 

The first thing to be done, then, is to carefully measure 
the size of the anchor ring with a pair of callipers, measuring 
(in Fig 1) the dimensions d, D, aud w in centimetres. 
Then the mean length of the magnetic circuit is 


T (P+*) centimetres, 


subatance to the magnetising force, or poe. 


and the cross-sectional area is equal to 


2 
ee square centimetres. 
We have now to wind a magnetising coil round the ring. 


Probably a double layer of No. 20 S.W.G. will be sufficient, 


and this should be wound evenly round the whole ring, and 
the total number of turns counted. Let it be turns. 
Then the number of turns per centimetre will be 


* 7" 


mean length ot path - (? T ) 
2 


Call this S. Then, if we pass a current of C amperes 
through the coil, the magnetising force in the ring is 


47TSC-H. 
10 


We now require to be able to measure the values of B 
produced when various values of H are applied. To do 
this, we require a ballistic galvanometer—that is, a galvano- 
meter whose suspension has a large moment of inertia, but 
very small damping action. This galvanometer has to be 
standardised, either by rotating a large coil of many turns 
through 180deg., cutting the earth's horizontal field, the 

lvanometer being in series with the coil, the rotation 
being performed very quickly, and the maximum deflection 
of the galvanometer noted. Ог a better, and more usual, 
method is to use а standard solenoid having an exploring 
coil at its centre in series with the galvanometer, and to 
note the deflection produced on the galvanometer, when a 
current of one ampere is suddenly reversed in direction 
through the solenoid. In order to avoid having to apply 
connections for the ends of the solenoid, it should be at 
least 12 diameters long. (The error introduced by the 
ends will then be only about 1 part in 300, and may, there- 
fore, usually be reglected.) 

A good form is to wind a uniform layer of about No. 20 
S. W. G. copper on a split brass tube, say, 24in. diameter. 
The exploring coil is then wound of fine wire—say No. 36 
silk-covered copper—on a light split brass bobbin which 
will just slide in the brass tube of the solenoid. We may 


have about 200 turns on this bobbin, and the leads leading 
away from it should be twisted together. Fig. 2 shows 
part of a section through the centre of the solenoid, show- 
ing the bobbin and fine-wire coil in the centre. The number 
of turns on this bobbin should be noted, and also the mean 
diameter, a, of the turns. Then we know that the flux 


e. 9.900 


9059,96 0590«€09,0900000000000009 
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passing through the exploring coil for current, C, in solenoid 
is equal to 


AT 50,47 Н xarea. 
10 4 
Therefore, if current is suddenly reversed in direction, 
the flux cut will be 
20х47 SCx та 
. 10 4 
Thus, knowing S and a, we may standardise our galvano- 
meter by having it in series with our exploring coil, and 
noting the deflection when a current, C, is reversed in the 
solenoid. | 
We now need an exploring coil on our ring specimen. 
The number of turns necessary will depend on the size of 
the ring and the sensitivity of our galvanometer ; perha 
10 turns will suffice. The connections have now to be 
made as in Fig. 3. The galvanometer should be connected 
up in series with the two exploring coils, and a resistance if 
necessary, and this circuit should not be altered at all 
during the experiment, as we wish to keep the “damping” 
of the galvanometer constant. 


[| 


Ете. $. —B, Battery of Accumulators ; A, Ammeter ; R, Adjustable Resistance ; 
RK, Mercury Cup Reversing Key; P, Two-way Plog Key ; 8, Solenoid ; 
I, Iron Specimen ; G, Galvanometer ; É E', Exploring Coils. ' 


To conduct the experiment, start with plug, Р, in 2. 
Adjust current to a convenient value and reverse, noting 
throw of galvanometer. Repeat once or twice, and take а 
mean of the results. Now put plug in 1, and adjust 
current to such а value that H in the ring is the maximum 
we require. We may find this by comparing with other 
B-H curves of iron similar to ours. Reverse current 
several times, then take a та of throw of galvanometer 
on reversing. Repeat this with a lower current, and so 
on, taking about a dozen points on the curve, and reversing - 
current once or twice each time before taking the reading. 

We have seen how to calculate the value of the flux N', 
which on being reversed in the solenoid gives a deflection d' ; 
therefore, if we obtain a deflection, d, for reversing a 
flux, N, in the iron specimen, we know that 


a 45 à PARI 


22 
d 200 
NEN- x 4 E 
** 10 


if, as we assumed, E has 200 turns and Е has 10 turns. 
"Therefore B, which equals T can be calculated for any 


, 4 
reversal of current, С, or for any value of Н, sinc® 
. SC, and we may therefore plot a B-H curve. 


From this, knowing »= H , we may caleulate the per- 
meability and plot a permeability curve. 


PERMEABILITY. AL. 


5 0 
MAGNETISING FORCE H. 
Fic. 4. 


Fig. 4 shows curves of permeability and induction for a 
| 


soft-iron ring.—W. S. Р. 


Answer to No. 707 (awarded 78. 6d.).—The permeability 
of a sample of iron or steel in the form of a ring is measured 
in the following manner: A solenoid, S (Fig. 1), of known 
mean cross-section and length, and uniformly wound with 


а known number of turns, is excited by а current from а 
battery, B, or other source. This current can be accurately 
measured by an ammeter, А, in the exciting circuit. 
Midway along this solenoid is wound an exploring coil 
whose turns are in series with a ballistic galvanometer, G ; 
sis the galvanometer shunt. If the solenoid be excited 
and tbe exciting current suddenly reversed by means of 
the switch, &, the current induced in the exploring coil 
causes the galvanometer to give a deflection. Now, the 
deflection of the galvanometer will be proportional to the 
current induced in the exploring coil. bis current is 
proportional to the. E.M F. induced, which in turn ia pro- 


P 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, AUGUST 12, 1904. 


portional to the number of lines of force linked with the 
exploring coil Thus the galvanometer deflection is a 
measure of the number of lines of force linked with the 
exploring coil. 
Let H = magneto-motive force required to produce a flux 
of one line per square centimetre in air ; 
N=number of turns in the exciting coil ; 
c — current in the exciting coil ; 
L= length of solenoid ; | 
a=mean cross-section of exciting coil in square 
centimetres. 


Then H = A Ne 


at the middle section of the solenoid, and 


2 1045 4 = total lines at middle section of the solenoid. 


Now, if the number of turns in the exploring coil be 
^ turns, then the lines of force linked with the galvano- 
meter circuit will be 


a N can 6G S. lines, 
10L 


The effect upon the galvanometer of reversing 


= C.G.S. lines per square centimetre 


4т Ne an 
10 L 
2 (a Ne a n) lines 
L 10 
Let the deflection corresponding to this flux = 0 degrees. 
Let R- ohms resistance in the entire secondary circuit; 
К = number of lines per degree deflection of the galvano- 
meter, with т ohms resistance in the secondary circuit, Then 
2 (4 т № сал) 
10 L 


К = 
0х Ё 
1 


lines is equivalent to creating 


Let this = Y lines. 


The galvanometer having been thus calibrated, we are 
in a position to measure the permeability of the ring 
sample under investigation. The ring is wound all over 
with an exciting coil of a known number of turns, N’, its 
cross-section, a’, and mean circumference, L', having been 
previously ascertained. An exploring coil, Q (see Fig. 2), 


E Р. 


Fic. 2. 


of known number of turns, л’, is then wound оп it. The 
exciting current, с', is measured by an ammeter, А. 


: ат N' е 
Again, MSS 
Let the total resistance of the secondary circuit = R. 
Now let the current in the exciting coil be reversed and 
the deflection of the galvanometer noted. Let this deflec- 
tion be 6’ degrees. Now if the total resistance of the 
secondary circuit had been т ohms, and if there had been 
only one turn in the exploring coil, and if the flux had been 
simply created instead of reversed, we should have a deflec- 


tion = х 2, Let this equal D degrees. Consequently, 


2xrxm 
since Y lines correspond to 1deg. deflection of the galvano- 
meter, the flux reversed in the sample was D x Y C. G. &. 
lines. Since the cross-section of the ring is а square centi- 
metre, the density per square centimetre is 
: B D x Y ' i 
= 74. . 2 Du 
а AE. 


4 
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Let the permeability be represented by the Greek letter 
h. Then | | 


DxY 
,B, «œ ,DxYx10L 
к=н ar NO Ar NS 
10 L 


For practical purposes the density is generally expressed 

in lines per square inch. Lines per square inch =6°45 

х lines per square centimetre. Ampere - turns per centi- 

‘metre of length nd Ampere-turns per inch of length 
T 


=2'02 Н. 
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The foregoing method, although giving results: of great 
accuracy, is a very lengthy and tedious process, owing to 
the necessity for windiog the exciting and exploring coils: 
afresh on each sample to be tested. А | 

‘Permeability tests can be carried out much more expe- 
ditiously and with quite auffictent accuracy for all practical 


p by means of the instrument designed by Mr. 
Frank 


Holden. The general idea of thia instrument is 
pave, este ee asse шоо ы 


shown by Fig. 3. On a circular wrought-iron block, 9, is 
mounted a magnet, f, constantly excited from any con- 
venient source of current. Through the block, g, at right 
angles to its axis, passes a hole. In this hole a coil, d, is 
laced which surrounds the sample, v. Magnetic contact 
betwee the block and the sample is only e at the ends 
by means of iron plugs, which accurately: fit the block. 
The sample is accurately turned to fit the holes in the 
plugs, e e. Suspended at bis a coil, a, consisting of one 
turn of copper wire. This coil surrounds the sample, c, 
and is free to move in the field set up by the constant 
magnet, f. 

A sample is tested in the following manner. First the 
instrument is calibrated by inserting a Standard bar whose 
permeability is known with precision ; the pointer attached 
to the coil, a, is set to zero. The current in coil d is 
reversed, and the reversal of the flux through the bar, с, 
being interlinked with the coil, а, iuduces a current in it, 
and as the coil is at tbis moment lying obliquely across the 
field of f, it will deflect through a certain angle. This 
angle of deflection is directly proportional to the flux 
reversed. Let this deflection = 0 degrees. The sample to be 
tested is now placed in the instrument, and a second deflec- 
tion is obtained by reversing the current in d. Let this 
second deflection . Then, if deflection 0 be known to 
correspond to flux М, then flux in sample under investiga- 
tion is 


<» 


0 | 
If sectional area of sample is A square centimetres, then. 
N 
PA. 
The instrument is usually so arranged that Н is a known, 
multiple of the amperes in the coil, d. Let this constant 


= К. Let current in d = C. Then 
H=CK, 
a, Өх N 


In the above manner samples of iron or steel can be 
tested for permeability with а minimum of preparation of 
the sample, and with a high degree of accuracy and celerity. 
One excellent feature of Mr. Holden's instrument is that it 
is entirely unaffected by any external stray field.—T. E. G. 


Question No. 708.— On a four- pole, 200-ampere, 500-volt B. T. H. 
three-phase rotary converter, the attendant when running the 
machine up as a direot- current motor left the shunt field switch 
open, and machine ran up as a series motor, but in the opposite 

direction to that in which it runs as a shunt machine. Are the 
shunt and series windings connected up properly? If not, what 
is the best method to find out which way the coils are wound 
without uncovering the windings, and how should they be con- 
nected up? P.S.—The shunt coils are joined up two in series, 


Best Answer to No. 708 (awarded 10s.).—The shunt and 
series windings on the machine in question are connected 
up quite correctly, and the attendant was lucky not to 
have had a nasty accident due to the series winding being 
also cut out. It is evident from the data given that the 
machine is intended to run as a shunt motor and as a com- 
pound-wound generator. The explanation which Herions“ 
seeks is best found by considering the machine in its 
different aspects—as a shunt generator or motor, and as a 
series generator or motor. In dealing with motors, there 
are one or two points whicb, if borne in mind, will give а 
simple solution to apparently intricate problems. When a 
conductor carrying a current is placed in a magnetic field 
and is free to move in that field, it will be impelled in such 
& direction that the E.M.F. induced in it by this motion 
will oppose the flow of the original current in the conductor. 

ow consider the machine in question as a shunt generator. 
Referring to Fig. 1, it will be seen that when running ава 
shunt generator the machine sends a current from B4 

positive brush) to terminal, T+, round the outside circuit, 
nd back through terminal, T —, to machine by the negative 
rush, B—. Part of the current also goes from terminal, 
T+, through shunt resistance, S R, and field switch, F S, | 
through the shunt field winding, Sh. F, to D, and back to 
machine at B —, the field thus shunting some of the arma- 
ture current. Now, without altering any connections, con- 
sider the machine as a shunt motor. Current now enters at 


24 


T+, and flows through B+, through armature, A, and 
back to the mains vid В – and T—. Part of the current 
also flows from T+, as before, through SR and F S, 
through shunt field, Sh. F, to D, and back to mains, vid 
T- (i.e, the current in the field flows in the same 
direction). Now the machine is running as motor, as it 
did when the machine was running as a generator, the 
difference being that the field now shunts some of the line 
eurrent. Obviously, if the law stated above is to be obeyed, 
the machine must run in the same direction as a motor as 
it did as а generator, in order that the E.M.F. induced in 
the armature conductors by their motion shall oppose the 
flow of the current originally existing in the conductors 
and entering at T+. Now consider the machine as a series 
generator. Referring to Diagram 2, when running as a 
generator current is sent from B+ up through series field, 
Sr. F, to T+, round outside circuit, and back to the 
machine, vid T— and B-. 
nections consider the machine to be running as a motor. 
Current now enters at T+ and flows down through series 
field, Sr. F, into armature, A, viá brush, B+, and back to 


T- 


T* 


Ttf. SR 


Fic. 1 


mains by B— and T-. It wil be observed that the 
current through the field is in the reverse direction to 
when the machine was running as a generator ; therefore, iu 
order that the armature conductors may have an E M.F. 
induced in them by their motion, which will oppose the 
flow of the current entering at T+ and taking the course 
described, the machine must revolve in the opposite direc- 
tion when running as a motor to what it does when running 
as a generator. This will explain why a shunt machine 
must (with the connections unaltered) run in the same 
direction as а generator, or as а motor, and why under 
similar conditions а series machine will run in the reverse 
way as а motor to what it does as а generator. The crux 
of the matter is that, when running as а motor, either type 
of machine must also generate an E.M.F. which opposes 
the flow of the entering current. In order to test the 
direction in which coils are wound, test the coils by means 
of a couple of dry cells and à galvanometer, put the cells 
across D and F S, and then pat the galvo. leads across the 
same points and note the direction of the deflection. Now 
place the cell lead which is on D, 1, on D in Diagram 2, 
and the other lead from the cells at the top terminal of the 
series winding. Then treat the galvo. leads in the same 
way, and if the deflection is the same, then both coils are 
wound in the same direction. —W. T. W. 


Answer to No. 708 (awarded 7s. 6d.).—The accompanying 
sketch shows the usual method of connecting up a machine 
such as the one in question. When running asa compound 
generator (all switches closed except B), the currents in the 
field windings would flow in the direction of the arrows, 
and the magnetic fields produced would be as indicated by 
the letters. Now consider the machine without the shunt 
windings (switches D and E open) being run up to speed 
as а series motor. The polarity of the brushes is the same 
as before, but the current in the field windings (series) 
being in the opposite direction, produces a reversed field, 
and consequently the machine rune in the opposite direc- 
tion. The best method of verifying the field connections 
is by means of an exploring coil, consisting of two or three 
turns of wire wrapped round the pole-piece and connected 
in circuit with a galvanometer. On making the shunt 


Fic. 2. 


Now without altering any con- : 
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circuit a current will be induced іп the exploring coil, 
causing а kick on the galvanometer. This kick will be to 
the right, say for one pole, and to the left for the next, 
and so on, taking the poles in order right round the 
machine. The series turns may be tested similarly. 
Connect them across the 'bus bars through a rheostat and a 
switch, and arrange to pass a fairly large current. ¢ Pro- 
ceeding exactly as with the shunt windings, the kicks 
should, if the connections are correct, be in the same 
direction for each pole as those given by the shunt wind- 


BUS “BAR | ЫЗ 


ings. It will probably be found necessary to increase the 
ш оп the exploring coil when testing the series coils.— 
Р. 


Answer to No. 708 (awarded 58,.).—Apparently the 
series winding is properly connected. When the machine: 
is working on load, the function of the series coil is to 
increase the magnetisation as the load increases—that is, 
it is wound to give a field similar to the field due to the 
shunt winding. If the rotary be started as a direct-current 
motor, the current flowing through the armature and series 
coil will be in the opposite direction to the normal, there- 
fore it will oppose the field due to the shunt winding. As 
the starting current is usually small, the magnetisation due 
to the series coil will be small, and have very little neutralis- 
ing effect on the main field. If, however, the shunt field 
switch be left open when starting, the magnetisation. passing 
through the armature will be that due to the series coi 
which, being in the opposite direction to the normal, will 
establish a field passing through the armature in the wrong 
direction, consequently the machine runs in the wron 
direction, taking a very heavy starting current. It is 
practice with compound rotaries arranged for starting as. 
direct-current motors to provide a means of cutting out 
the series coil, thus getting a stronger field; consequent] 
less starting current is required. To ascertain in whi 
direction the field coils are wound, it is only necessary to 
note the polarity of the particular pole-piece on which any 
coil is placed, then, looking at the pole-face, the current 
will flow clockwise if it be a north pole, counter-clockwise 
if it be a south pole.—H. W. 


N.B.—Will F. Kennington, of Leeds, kindly send his full 
name and address.—{Ep, E. E.] 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. Е 

QUESTIONS. 


717. A high-speed lighting set of 200 h.p. when working at full load 
requires 160lb. steam in steam-chest, but at three-quarter load 
only 120lb. is registered on the pressure gauge conneoted to it. 
The engine is controlled by throttle valve, and runs condensing. 
Which should be the most economical boiler preesure to use (as 
regards coal consumption) for continuous runs at three-quarter 
load—165lb. or 130lb., and why? Does superheating by 100deg. 
affect the case? — H. G. V. 


718. How would you calculate the magnet and winding of a maximum 
and minimum release and magnetic brake (a) for direct current, 
(5) for alternating current.—J. B. 


719. In an alternating.current plant with rotaries a bad phase was 
made when synchronising another alternator with one previously 
running, and which caused all the rotaries to loose their fields. 
The ваше thing has happened when а bad phase has been made 
in synchronising а rotary. Could anyone explain in full detail 
сау what happens to the rotary as to how it looses its field ?— 


ANSWERS. 


Question No. 109.—The proprietors of a boarding-house have a small 
hand-worked lift for elevating and bringing down dinners, etc. 
It is desired to work the lift electrically. hat would be the 
best method of doing во, so as to obtain the following con- 
ditions: The switching gear must be of the simplest, and be 
easily understood by the servants, and, of course, be fool-proof. 
It must be actuated from either top or bottom. The lift is 
balanced, and it is required to take up at full load about lcwt. of 
utensils, etc.; silent working is specially desired. Capital coat 
to be kept as low as possible. Skilled labour js available to do 
the whole of the erecting and wiring, but not to supervise after 
the job has been set to work. A supply of energy at 230 volts is 
"үе and there is an electric bell service from top to bottom 
of lift. 


Answer to No. 709 (awarded 10s.).—Dinner lifts worked 
by electricity, though not common, are in use in a good 
many places in the country, chiefly, of course, in large 
buildings and such places where there are a lot of things to 
bring up for the table. I bardly see the electric bell service 
which is at present from top to boctom of the lift will be 
of any use to us, as the insulation on the wires and the 
method they have probably been run would most certainly 
not be good enough to stand a pressure of 250 volts. The 
methods I ‘shall indicate will be quite feasible, but any 
calculations made can only indicate the methods to be 
followed, and W. T. W.“ must adopt this method to this 

icular case himself, as he has given no particulars about 
the lift itself. He says it is to be capable of lifting Icwt., 
and it is balanced. Now, the lift itself, to hold lewt of 
goods, must be a fair size, and must be built substantially ; 
and so let us assume the box itself, into which the articles 
are put, together with the metal rings to which the 
suspension ropes are attached, weighs cwt. Now, ав to 
the counterweight, it is not said what weight this is. Is 
this 4cwt. as woll? in which case the lift itself is exactly 
balanced, and our motor will have to be capable of raising 
lewt.; or is the weight of the counterweight greater? in 
which case we should never have such a heavy load to 
elevate. The most economical size of counterweight would 
be to make this lcwt. in weight, for then the maximum 
effective load to be raised cannot be more than. }ewt. 
This may very easily be seen from the following: It is 
evident that the greatest load must be when lewt. of 
utensils is being raised, and also when the lift is being 
dragged down against the action of the counterweight, for in 
the first case we have the total weight of utensils and lift cage 
is lowt. + zewt. = ljcwt. Against this has to be put the 
weight of the counterweight, which is 1ewt., and hence the 
total effective weight to be raised is 14 — 1 = łowt. 
Similarly, when the lift is being drawn down against the 
counterweight empty, the weight of the cage alone is 
owt., and the counterweight is lcwt. Hence total 


Electrical Engineer,“ 


19, 1904. 


effective weight to be raised is 1- tewt.=fowt. From 


this I think '* W. T. W." will see that the most economical 
weight for the counterweight to be will be Icwt, as if any 
other value be taken and similar calculations be made, it 
will be found that either in one or the other of these cases 
the total effective load to be raised will be greater than 
cwt., and the rule for the best weight for the counter- 
weight will be readily seen to be equal to the weight of the 
lift cage plus half the weight of the maximum load. Let 
us now assume the total lift required is 10ft., and the time 
to be taken for the complete lift from rest at the bottom 
to a position of rest at the top is eight seconds, and that it 
takes the motor three seconds to get up to top speed, three 
seconds to slow down from this to position of rest, which 
leaves two seconds for the motor to be running at full, 
speed. Now let us further assume that during the three 
seconds it takes to get to full speed the speed is one-third 
full speed at the end of one second and two-thirds full 
speed at the end of the second second, and that this rate of 
acceleration is the same when stopping, though, of course, 
this time it is in the negative direction. 
Let 2 = full speed in feet per second of lift. 


Speed at end of one second = = 


j i two seconda = * 
j = three „ =z. 
Distance travelled in 1st second 
5x2 6 
zo x x 
» 9 2nd » == 3 + 6 = 2 
2r X 52 
» » órd T == ES + 6 = 6 
33 99 4th 3) = 
99 99 5th 97 = T 
5 Р 
э » 6th » так —5 е 
„ | Being ваше аз 
T " 7th „ =-— those during 
2 acceleration. 
x 
„ „ 8th - == B 


Now the sum of these must be equal to 10ft., the total 


length of lift. So 
2 р 5 f 2 5 T 7 10%, 
6 2 6 6 2 6 


Hence >= 2:4ft. per second, which is greatest speed of lift. 

Total effective load = 4cwt. = 56lb., with lcwt. in lift. 

Power to raise load of 1lcwt. in lift at top speed 
= 56 x 2:4 = 1542 foot-pounds per second = 1 h. p. 

This 1 h.p. is entirely neglecting friction and the inertia 
of the whole system, and is only the power required to 
keep the system in motion after it has been accelerated up 
to full speed, and does not take into account the power 
required to accelerate the Joad from rest up to full speed 
in three seconds. This power required will be much greater, 
and I should advise using either a j-h.p. motor, or, better 
still, а 1-h.p. motor, the difference in prime cost being enly 
a matter of about £5, and the larger power motor will work 
far better and will run up to speed quicker. If the balance 
weight on the lift is only equal to the weight of the cage, 
it will be absolutely essential to use the 1-h.p. motor. 

A small motor of this size will run at а speed of about 
1,500 revolutions per minute, and so, of course, this must 
be geared down. "This may best be accomplished by means 
of а pinion and spur wheel, the latter being on the same 
shaft as the winding drum. A suitable sized pinion wheel 
on the motor spindle -will be about 2in. diameter, and a. 
suitable sized winding drum will have a diameter of about 
6in. It will be necessary to have the drum grooved, so 
that the rope will wind up on to it easily. A suitable 
depth would be to make the grooves about as deep as half 
or three-quarters the diameter of the ropes. The above. 
6in. diameter of drum means the diameter of the drum and 
half the thickness of the rope each side, being the diameter 
of one turn of the rope round the winding drum. 
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Now, 6 т length of one turn. of rope in inches and 
10 x 12 _ 6.56. number of turns of drum to wind lift from 
7 


‘bottom to top. 

There will be three ropes to wind on to this drum, two 
being for the lift and one for the counterweight, each of 
which must have a groove cut for it. 

Now, going back to the former assumptions, that the speed 


ae, and х iu both 


of the lift, and hence the motor, is z : 


the first and last three seconds of the run, and knowing 


the full speed of the motor is 0 = 22 revolutions per 


second. 

Now, total revolutions in 186 second = 5:66 and also in 6th 
” » 2nd „, =11 „ „ 7th 
57 ; » órd » = 18 55 » 9 8th 
” » ath „ =22 ” 75 5th 


Now, summing up the total number of revolutions of the 
motor armature for the eight seconds’ lift, we get 110. 

Now, as there is a 2in. pinion wheel on the end of the 
spindle running 110 revolutions, driving on to a spur wheel 
running 6 56, the diameter of this spur wheel must be equal 
to 54'6in. This is certainly very large, and the only way 
to reduce it, except by another reduction, which would 
increase the cost and lessen the efficiency, would be to 
reduce the winding drum diameter to 4in. instead of 6in. 

Length of one turn now=12 6. 

Total number of turns for hoist = 9 53. 


110x2 


Then diameter of spur wheel = == 23in. 


This is a far more practical size, though 4in. diameter 
for the turns of the rope is certainly very small, and 
undoubtedly а double reduction would be best. 

Now, the method of procedure will be the following: The 
motor will be placed either at the top or the bottom of the 
lift well, and will drive by means of the pinion and spur 
wheel on to а countershaft extending centrally across the 
well, and holding the winding drum. Lifting ropes will be 
attached at either end to this drum in the aforementioned 
grooves, which ropes extend up the sides of the well, over 
pulleys at the top, down again, fastening into two eye hooks 
fastened central оп the top of the lift itself. Another 
rope will be fastened round another groove placed centrally 
in the winding drum, go round a pulley at the side of the 
bottom of the well, up the side to the top, over two other 
pulleys, across, and down again, the other side fastening 
on te the counterweight. Of course, it must be arranged 
that when the lift is at the bottom the counter- 
weight is at top, and sufficient rope must be wound on 
the drum at the bottom of the well so that when the 
lift is at the top the rope may have unwound and let the 
counterweight down to the bottom. Some strong spring 
buffers should be attached to the sides of the well, both at 
the bottom and at the top, a little beyond the usual travel 
of the lift, so that if the lift runs too far it may not have a 
violent shock in stopping. It is necessary to have a brake 
so that the lift may stop in any position when required, 
and not be pulled up by the counterweight when empty, 
nor down by the load in the cage when full. This should 
be quite automatic in action, going on when the motor 
stops and coming off the moment it starts. This can best 
be accomplished electrically, using a solenoid, which by 
drawing in its core releases the brake. Fig. 1 shows such 
a solenoid and brake; its action may be easily seen. The 
plunger is attached to the junction of two links, which 
normally incline downwards to this junction. On their 
other extremities are pivoted two pieces of metal to which 
the brake blocks are attached, and the other ends of these 
metal arms are bent inwards and pivoted together. The 
plunger is coned at its top end and fits into another piece 
of soft iron, which is permanently fastened inside the sole- 
noid. The object of coning this plunger is double : firstly, 
by so doing we increase the area of the air-gap and во 
decrease the reluctance and get more lines through the 
core; secondly, by doing во we get the effect of having a 
long pull with only a slightly varying length of air-gap, 
which would not be the case if the two surfaces were to be 
flat. When current passes round the solenoid coil the 


plunger is pulled up, which brings the two links horizontal, 
and so pushes their other extremities outwards and takes 
the brake pieces off the drum. This brake drum is keyed 
on the same shaft as the winding drum. The solenoid is 
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connected across the mains as a shunt to the motor, so that 
when the motor is switched on the solenoid is energised, 
and takes the brake off the winding drum, so releasing 
everything and allowing the motor to do its winding freely. 
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Another necessity is to have some means by which a person 
operating the lift from where they are to the other stage 
may know when the cage is there, and so may be enabled 
to switch off and put the brake on at the correct moment. 
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"This might, of course, be done electrically by having а 
system of brushes on the lift cage itself, and strip brass 
contacts on the side of the well running the greater part 
of the whole distance of travel, but stopping abruptly at 
the place where current should be switched off. If the 
main motor current passed through these contacts and 
brushes, it would automatically be broken at the correct 
time to stop the lift at the proper position, but I think this 
electrical method is hardly advisable, owing to the extra 
cost 16 would entail, the extra likelihood of something 
going wrong, and also, probably, the fire insurance 
people would object to these live unprotected contacts 
being broken thus. A better method would be to 
mark the positiong of the counterweight on the side 
of the lift wells at which points it is necessary to 
switch off, and then when running the lift to watch till 
the counterweight reached this spot, and then immediately 
open the circuit. Fig. 2 gives an idea of the general 
arrangement of the dinner lift, which is fairly self-evident 
from the aforegoing description of the parts, as I have 
given two elevation views with the front sides removed in 
doth cases, and in one case the motor not shown in ite end 


— 
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view. Fig. 3 gives a diagram of all the necessary connec- 
tions, where A is a small starting switch suitable for this 
size of motor, and having a resistance of about 40 ohms 
when all the contacts are in circuit. Considering the short 
time the motor is to run, it will be necessary to switch on 
quickly over all the contacts, only occupying about one 
second for the whole operation. В is an ordinary double- 
pole reversing switch, C is the shunt winding of the motor, 
and D the armature. Of course, a pair of double-pole 
switches and fuses might be put in across the mains if 
required. On careful examination of these connections, it 
will be seen that to work the lift motor it is necessary to 
‘first close the reversing switch in either the up or the down 
positions as required, and so making the shunt circuit, and 
then on operating the starter, A, the motor will run, as this 
finally closes both the armature and the field, and finally 
rapidly switching off at A, so de-energising the brake 
solenoid and putting the brake on, and then opening the 
reversing switch. The current enters the starter arm 
at the point where it is pivoted, the armature current 
passes through the resistance contacts, and the shunt 
passes through the back ring, it being arranged that the 
shunt is not made at this point till just before the lever 
touches the first contact; this is to prevent the shunt 
being always on, and it also has it fully magnetised so as 
to keep up a good torque, and hasn’t been arranged to put 
the armature resistances in the shunt circuit when full on, 
as is often the case. To reverse a shunt motor, it is only 


necessary to reverse the direction of the current through 
the field winding. This is accomplished by throwing over 
the reversing switch to the other side. The brake solenoid 
shown diagrammatically at E is also connected across this 
back ring and the negative wire, so that it is energised and 
takes off the brake the moment the motor circuit is closed. 
It is absolutely necessary to open the reversing shunt 
switch after switching off the motor, as otherwise if it be 
left in, say, in the up position, the lift will be at the top, 
and now if someone comes to the bottom and wants it 
down there they will put their reversing switch in the 
down position, which will result in a short-circuit and blown 
fuse, which may readily be traced out. If, however, two 
persons switch on at the same time, both trying to send 
the lift in the same direction, it will go, and nothing serious 
will happen. It is very important to impress on the 
servants the necessity of always leaving this reversing 
switch out. Of course, it might be argued that it 
would have been better to have used a series motor 
so as to have taken advantage of the greater starting 
torque, but I hardly think this to be advisable, as if 
the lift starts too suddenly things are very likely to get 
spilt ; hence the use of a shunt motor, which starts steadier 
and is steadier running. 

Another cheaper method of operating this lift, which, 
however, I think hardly as good as the one I have 
described, would be to have the shunt motor running in one. 
direction all the time the lift were likely to be required. 
Have a very long pulley on the motor driving on to a 
countershaft with the winding drum on by means of three 
pulleye, one fast on the shaft with а loose pulley each side, 
each with а belt on going round the motor pulley, one belt. 
being crossed. Now, striking gear might be operated by 
ropes running up the side of the lift well, which would pull 
either the straight or the crossed belt off its loose pulley 
on to the fast one on the countershaft, and so turning the 
winding drum. Another kind of brake would have to be’ 
devised if this were to be the system used for operating 
the lift. A simple starting switch is all that is required to 
run the motor up to speed. I should, however, strongly 
advise the use of the former method described, and if the 
pinion wheel be of rawhide, I don't think it should make 
much noise. Such an electrically-operated lift would require 
practically no attention except just for lubrication occa- 
sionally.—E. R. ALEXANDER. 

Answer to No. 709 (awarded 5s.).—The hoisting gear 
which would probably best meet the specified conditions— 
viz., cheap, silent, and fool-proof—is shown diagrammatically 
in Fig. 1. А compound-wound direct-current motor, a, 
designed to give 4 h. p. at 400 revolutions per minute is 
direct connected by means of а coupling, б, to a small 
hauling drum, с, lin. diameter, running in two plummer 
blocks, dd. On the same shaft is a brake wheel, e. The 
hoisting rope is given about half a dozen turns round the 
drum, c, which should give sufficient grip to raise a load of 
lewt. The drum should be merely rough turned, and not 
polished at all. On the other end of the rope is hung, the 
balance weight, f. Thus the rope is always kept tightly 
coiled round the hauling drum. A quick-break, double- 
throw, double-pole switch, g, provided preferably with 
carbon break, is fixed in a suitable and accessible position 
on the side of the lift well. This switch must be designed 
so as to have a well defined “off” position. Stretched 
down the lift well is a cord, Л, kept taut by tension 
springs, kk, at top and bottom anchorings. On this rope 
are two knurls, I II. Fixed between two brackets on the 
side of the cage is a round iron pin about 15in.long. Free 
to slide up and down this pin is а wooden block, т, 
normally held in approximately a central position by the 
spiral compression springs, л n. In the block is a hole, 
through which the rope, Л, passes freely. This rope is 
rigidly connected to the handle of the switch, 9, in such а 
manner that in its normal position (as determined by the 
springs, k k) the switch is in the “off” position. On the 
drum shaft and beyond the brake wheel is a small centri- 
fugal governor, o, so adjusted that at about 100 revolutions 
per minute it will cause the forked arm, p, to dip into the 
mercury-cups, / /, thus short-circuiting a starting resistance, 
which is placed between the two. cups and is in series with 
the motor armature winding. 
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Fig. 2 shows the arrangement of the hand-brake. Round 
the brake wheel passes a steel band, preferably lined with 
segmental blocks of hardwood. The ends of this band are 
attached to the lever, 7, which is pivoted at s, and at the 
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other end carries a weight, /. Immediately over this weight 
is fixed а pot magnet, u, which, when fully excited, has 
sufficient lifting power to raise the weight, і, and so release 
the brake. The windings of this magnet are arranged in 
two parts, which are so proportioned that when the current 
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in the motor armature is reversed the current in 25 per 
cent. of the exciting coils is reversed, thus reducing the 
total excitation and the lifting power of the magnet to 
approximately one-half of its full strength, which leaves 
the brake half on when tbe cage is being lowered, which 
will prevent it coming down at а dangerous speed. 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, AUGUST 19, 1904. 


Fig. 5 is а fairly self-explanatory diagram of the elec- 
trical connections. М is the motor armature, S the series 
field, s the shunt field, which need not be more than 
30 per cent. of the total ampere-turns, and is only 
intended to prevent the motor running away on light 
loads. CC are the two parts of the brake magnet 
exciting coil, which are always in series with the 
motor armature winding; 9 is the D. T. D.P. switch, 
R is the starting resistance, and 9 9 аге the mercury - cups 
through which the starting resistance is short-circuited by 
the action of the centrifugal governor above described ; 
Q is a Thomson magnetic blow-out circuit breaker, provided 
to take care of overload. The switch, g, is so coupled up 
that pulling down the cord, ^ (Fig. 1), starts the motor in the 
direction for hauling up the саре, while pulling the cord 
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upwards causes the cage to descend. This arrangement 
prevents risk of injury to the operator should he continue 
to grip the cord until the cage comes right down or up, as 
the case may be; for his hand will be struck by the block, 
m, апа tbe rope pulled the proper direction to reverse the 
motor, and so cause the lift to move away from his hand. 
When the cage is up to the desired height, the block, т, 
engages with the knurl, /, pulling up the rope and opening 
the switch, g, cutting off the current from the motor and 


also from the brake magnet, thus allowing the weight, /, 


to pull the band tight round the brake wheel, bringing the 
drum to a dead stop. When the cage is descending, the 
knurl, Ii, is struck and the cage brought to a standstill as 
above. A very slow-speed motor has been chosen to avoid 
the need of gearing, thus reducing noise and attendance to 
а minimum figure. Ав the duty is very intermittent, à 
pretty tightly-rated motor can safely be installed, sparking 
rather than thermal considerations being the limiting 
factor. Thus, although being very slow speed, its cost will 
probably be less than that of а higher-speed motor and 
worm gearing. Toothed gear would be inadmissible on 
the score of noise. 

The equipment described above could probably be all 
provided and fixed for not more than £40. It is as simple 
a gear as could safely be installed to do the work, and is 
as near fool-proof as any electrical apparatus сап be, and, 
moreover, should be absolutely silent. With a winding 
drum lin. diameter and running at 400 revolutions per 
minute, the lifting speed would be about 100ft. per minute. 
A higher speed than this would be likely to result in 
culinary compounds being served up which were not 
originally included in the menu.—T. E. G. 


[Other replies to Question No. 709 will be given in our 
next issue.— Ep. E. E. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 


QUESTIONS. 

720. In a certain type of coking stoker the bars are subjected at the 
back end to a very intense heat and soon burn away, resulting 
very often in serious damage to the stoker, due to them falling. 
The bars supplied by the makers are of a low-grade cast iron. 
What should be the composition of the iron in order, as far as 
possible, to resist the intense beat ? 


ANSWERS. 
Question No. 109. —The proprietors of a boarding-house have a small 


hand-worked lift for “тан and bringing down dinners, etc. : 


It is desired to work the lift electrically. What would be the 


best method of doing во, во as to obtain the following con- | 


ditions: The switching gear muet be of the simplest, and be 
easily understood by the servants, and, of course, be fool - proof. 
It must be actuated from either top or bottom. The lift is 
balanced, and it is required to take up at full load about Icwt. of 
utensils, etc. ; silent working is specially desired. Capital cost 
to be kept as low as possible. Skilled labour is available to do 
the whole of the erecting and wiring, but not to supervise after 
the job has been set to work. А supply of energy at 280 volts is 
available, and there is an electric bell service from top to bottom 
of lift. ý 


Answer to No. 709 (awarded 5s.).—The accompanying 
sketch shows the necessary switches and connections for 


the automatic control of a Th. p. reversible shunt-wourd 
motor, operating lewt. lift balanced for average load. The 
method of operation is as follows. The attendant pulls the 
cord for up or down motion, whichever is desired, and this 
actuates switch A, which makes the proper connections to 
armature of motor and then closes solenoid-controlled main 
awitch, B, and the motor commences to revolve, switch C 


cutting out resistance from armature circuit of motor as it 
comes up to speed. Switches D and E are geared to motor 
shaft, so that when it has made the requisite number of 
turns to bring cage to top or bottom gate, the main switch 
is opened and motor stops. When the cage is at the top 
gate switch D is open and E closed, so that the attendant 
can only start the motor in proper direction for taking cage 
downwards. The whole of the apparatus can be purchased 
in а compact form from a number of leading motor-control 
specialists, and can be erected and put to work by an ordi- 
nary wireman. It would be well to have doors for gates 
actuated by the cage, so as to prevent such an occurrence 
as attendant looking for cage and getting trapped.—A. T. 
Question No. 710.—Controller required for a three-phase motor, 
6 h. p., 100 volts ; ratio of turus, 2: 5; periodicity, 60. Work 
out diagram of connections and main dimensions of controller, 
supposing it were for lifting purposes on a crane. 

Best Answer to No. 710 (awarded 10s.).—The general 
diagram of connections of a suitable controller are given in 
Figs. 1 and 2, in which Fig. 1 gives a development and 
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controller wiring, while Fig. 2 gives the connections corre- 
sponding to each “notch” of Fig. 1. It will be seen that 
the controller is of the reversing type, with one cylinder, 
the latter being capable of movement in two directions. 
This type of controller is to be preferred for controlling 
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eranes, especially if 16 is worked from the floor level by 
means of a chain, since extra complication and confusion is 
involved by the type having the reversing cylinder separate 
from the main cylinder. 

It will be assumed here that the rotor has a Y-connected 
winding, the rotor resistances likewise being connected in Y. 
This is the general practice, though for small motors some 
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manufacturers use a two-phase winding for therotor. How. 
ever, the type of rotor winding can easily be ascertained for the 
present motor, by open-circuiting the rotor and applying three- 
phase current to the stator. The voltage across each pair 
of slip-rings should be measured, and for a three-phase rotor 
these should be practically equal, while for a two-phase 
rotor two readings should be equal, and the third approxi- 


mately / 2 times each of the other readings. With two- 
phase rotors it is tbe general custom to connect one end 
of both pbases together to one slip-ring, the other ends 
being connected to the remaining two rings. When con- 
necting up resistances they should be joined up in a similar 
manner, the middle or neutral point going to the slip-ring 
corresponding to the same point in the rotor winding. 
Figs. 1 and 2 are drawn out for a three-phase Y-connected 
rotor, there being in all seven notches, though the resist- 
ance per phase is only divided into two steps. This is 
accomplished by cutting out resistance consecutively in 
each phase instead of simultaneously. The slight dis- 
symmetry thus introduced occasions no difficulty ; in 
fact, this method has the advantage of reducing the 
number of contact: fingers in the controller to a minimum. 
The upper portion of the cylinder in Fig. 1 controls the 
rotor resistances, while the four lower contacte, designated 
by L,, 1, 5, L, respectively, are for the purposes of 
reversing, and are connected in the stator circuit. For 
reversing а two or three phase motor all that is required 
is the leads of one phase to be changed over, which 
is accomplished by interconnecting the last-mentioned 
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contacts as indicated in Fig. 1. Each of these contacts 
should, of course, be insulated, but the upper contacts 
must be all connected together. With the help of Fig. 2 
all the notches of Fig. 1 can be easily followed. 

The general construction of this controller is shown by 
the sketches in Figs 3 to 6; Fig. 3 being a plan with the 
cover removed, showing the general assembly ; Fig. 4 
an end elevation with front end removed; Fig. 5 an 
end elevation of controller complete ; Fig. 6 a sectional 
elevation, taken on line А B (Fig. 3); and Fig. 64 
а detail of the contact fingers. The body for the 
contacts R, to R, may be a brass casting, with facings of 
copper screwed on. In setting out this, the various angles 
for “off” position, first notch, etc., should be decided ор, 
and the circumference of cylinder developed flat. The 
contacts, Li, 1, 5, L, may consist of copper strips screwed on 
the circumference of a cylinder of hard wood, these being 
interconnected as in Fig. 1. Details of the contact fingers 
are indicated in Figs. 6 and 64, and it should be mentioned 
tbat the copper connecting the finger to the body of tbe 
terminal should be fairly flexible. 'The dimensions are 
intended to give approximately the over-all sizes, etc., and 
wil vary slightly with different designs. The mode of 


operating the controller will depend on circumstances, that 
shown in Figs. 5 and 5 being by means of а chain and 
chain wheel, the controller and resistances being mounted 
on the crane girders. This method is useful for small 
cranes, but where з свое is used the controller should be 
provided with a handle and a definite “notch” for each 
position of the controller. In the former case, a spring 
should be provided to bring the controller to the off” 
position as soon as the chain is released. Definite notches 
are not required in this case, as the controller should 
return to the “off” position as soon as the crane-driver 
releases the chain. 
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The resistances should be of the grid type, and the total 
resistance per phase should be that recommended by the 
manufacturer, in order for the motor to give the requisite 
starting torque. Generally, for a motor of this size a 
resistance of from about 1:6 to 2:0 ohms per phase will be 
sufficient. This refers to the resistance between points К, 
апа Rs, while that between Е, and К, may be one-third to 
one-half of this value. The resistance should be designed 
to carry the full load rotor current of the motor, which 
may be obtained by multiplying the full- load stator current 
by the ratio of transformation, in this case two-thirds, the 
values, of course, being arranged to correspond to the con- 
nections of stator and rotor windings. 

The value of the resistance to be inserted in each phase 
of the rotor for the motor to develop a given starting 


Еа. 64. 


torque with a given starting current may be ascertained by 
applying the circle diagram.”*—A. D. 

Answer to No. 710 (awarded 7s. 6d.).—The motor in 
question has presumably a wound rotor fitted with three 
slip-rings, and has a ratio of total rotor turns to total stator 
turns of 2:3. Both windings will probably be star con- 
nected. Assuming a full-load power factor of 85, and а 
full-load efficiency of 86, the full-load stator current per 

6 x 746 
line (or phase) will be исак 85x [00 
and the rotor current per line will be a little less than 
36 x 3=54 amperes, say 52 amperes. Assuming, further, 
that the slip of the motor at full load is about 5 per cent., 
the C? R loss in each rotor phase at full load will be about 


= 56 amperes, 


. watts, 
8 100 
and the resistance of each rotor phase will be бар 


= 0275 ohm. 


—— 228 

* A very full and practical treatment of the application of the 
‘circle diagram" is given by Mr. Н. M. Hobart in his work on 
“ Electric Motors: Their Theory and Construction.” 
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As at least the normal full-load torque will be required | the rotor winding (ог вау 270 watts), the resistance of one 
at starting, the starting resistance should be proportioned | phase of the rotor is 


во ав to pass about the normal full-load current (52 amperes) 
when all is in circuit, so that the starting resistance per 


phase should be made about 0275 x ~~ = ‘55 ohm, 


-divided into three or four steps. The total losses in this 
resistance at full current will be (52)? х :55 x 3 = 4,500 
watts for the three phases together. Allowing for a well- 
ventilated resistance frame, consisting of а number of wire 
spirals under a perforated cover, the number of watts per 
square inch of outer surface of frame could probably be 
safely allowed to reach a value of 6 at the maximum current, 
provided that the motor is running at full speed with all 
the resistance cut out for & fair proportion of the time. 
The outer dimensions of the frame should, therefore, be, 
roughly, 750 square inches, or, say, about 14in. high by 
10in. wide by 10in. deep. 

The controller switch might conveniently consist of a 
three-armed switeh arranged on the top of the resistance 
frame. This switch must control the motor speed by 
inserting more or less of the resistance into the rotor 
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phases, finally short-circuiting the slip-rings for full speed, 
and at the same time must асі as a reversing switch —i. e., 
it must interchange two of the stator supply leads when 
the motor is on open circuit; then reinsert the whole 
resistance in the rotor phases, and gradually reduce this 
resistance until the rotor is short-circuited again and running 
at full speed in the reverse direction. The necessary con- 
nections are shown in Fig. 1.—Q. 


Answer to No. 710 (awarded 5з.). — Supposing the 
efficiency of the motor is ‘8, and the power factor 
cos ф = ‘82, the primary absorbed current will be 
40 amperes. Now, the secondary ampere-turns, the 
primary and the magnetising ampere-turns are represented 
by the three sides of a triangle having one angle equal to 
90deg. — 4. So, if the winding in stator and rotor are of 


the same kind, and if the magnetising current is 12 amperes, 


the fullload secondary current will be about 52 amperes 
(ratio of turns 3 or, вау, 55 amperes to allow for the 


secondary leakage. If 6 per cent. of the output is lost in 


270 
x 572 


Supposing, now, we start the motor with the full- 
load primary current, the secondary starting current will be 


=°03 ohm. 


100 
55 amperes, and the starting voltage 8 0'95 = 36 volts 


(95 is to allow for the leakage). The resistance, then, at 
starting must be 55 = 65 ohm per phase. Suppose the 


controller has five steps per phase, or six studs, we must 
now divide the 65 ohm in five parts. If we put the con- 
dition that the variation of the current, when the handle is 
moved from one to the next stud, is equal for all the 
studs and in the same time a minimum, we get the following 


formula: 
i v 5 
7 58 бу /21 7 = 1:85 


56 = voltage at starting; 

55 = current at starting ; 

"05 = resistance per phase; 

i and i are the maximum and the minimum currents flow- 
ing in the rotor phase when passing from one to 
another stud. 

The resistances in the five steps will be given by : 


r= (2 1) R= 85 x 05 —:025 ohm. 


i 


To= 2 rı = 1:85 x 025 = *0470hm. 

r= : | Ty 1:85 x (047 = 086 ohm. 
. 6 185 x 086 = 162 ohm. 
T. = ‚т,=1'85 x 162 2:500 ohm. 


As verification it must be: 7 T2 TT. TT. T7. + R= 65. 
The torque at starting is proportional to the loss in the 


SONIY. апсмолоуу 
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rotor copper: 3 x 55? x 65 = 5,900 watts. It is then about 
50 per cent. more than the full-load torque. The diagram 
of connections is plain enough to be understood without an 
explanation. If we allow a density of 4,500 amperes per 
square inch we must use about six steps of Eureka wire, 
which can be easily put in an open box of 10in. by 10in. 
by 8in. These dimensions are quite sufficient for allowing 
the good ventilation necessary in a controller for lift 
motor.—N. 

Question Хо. 711.—Give a clear description and example of a method 
of ascertaining core loss on a direct-current machine by observing 
the time taken to shut down from its normal speed with field ор ; 
secondly, with field off. Given the weights off the moving parts. 

Answer to No. 711 (awarded 10s. Od.).— The principle 
which underlies this method of determining the running 
losses—that is, the losses which occur all the while tbe 
machine is being used—is that when the machine 
is running at normal speed energy is stored up, 
and if all external sources of energy are cut off, 
this energy is gradually dissipated in overcoming the 
various forces which resist rotation. With an ordinary 


gies 


flywheel, these forces consist only of bearing friction and 


wind resistance, but in the case of an armature revolving 


under excitation, there are also the magnetic forces set up 
by eddy currents and hysteresis to resist the rotation. To 
make the experiment, the machine is run up to speed, and 
then allowed to run free by taking out the clutch or by 
cutting off supply of current from both armature and field. 
As machine slows down readings are taken of the speed in 
revolutions per minute at the end of known intervals of 
time. The experiment is then repeated, but this time with 
the field magnets excited, a similar set of readings being 
taken. Curves are then plotted, as shown in example, 


SPEED IN REVOLUTIONS PER MINUTE 


TIME ELAPSED IN SECONDS. 


connecting revolutions per minute and time elapsed in 
seconds since machine was at its normal speed. The first 
curve is, it will be found, a practically straight line, while 
the other starts with a steeper slope, which gradually 
decreases in value until when the position of rest has been 
reached, the slope is the same as that of the first curve. 
Now, as the curves are plotted between revolutions per 
per minute and time in seconds, the “ slope” will give the 
retardation of the machine in revolutions per minute per 
27 


60 
angular retardation in radians per second per second. We 
then apply the formula, 
moment of inertia 
52:2 
апа thereby knowing the retarding torque at the particular 
speed dealt with, we may calculate the watts lost from the 
well-known rule 
Тх2тт 
55,000 
In the example, which is of a 450-kw. slow-speed traction 
generator, the full speed is 85 revolutions per minute, and 
it took 610 seconds to slow down. Therefore, angular 
retardation 
85 x 6'25 
60 x 610 
In second curve the tangent at 85 revolutions per minute 
is A B; therefore, machine starts slowing down at the 
rate of 
85 x 628 


60 x 222 


The moment of inertia of the machine has been estimated 
to be 78,000 (ft.)? Ib. units. 


second, or multiplying the result by 


„we shall have the 


Retarding torque x ang. retardation, 


x 746 = watts. 


= 0`0146 radian per second per second. 


—0:0402 radian per second per second. 


78,000 x 0:0146 


2, Retarding torque in first case = DEC EL and in 
second case = 781000 x 0:0402 
52:2 | 


The difference in the torque in two cases is due to iron 
losses. Therefore, torque due to iron losses 


.. 78,000 x 0:0256 
32:2 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, AUGUST 26, 1904. 


78,000 x 0:0256 x 2 т x 85 x 746 
55,000 x 32:2 


.. Iron loss in watts = 


= 7,650. 


Similarly, friction loss at this speed is 4,560 watts. 

Some writers on this subject have shown how the eddy- 
current losses and hysteresis losses may be separated from 
one another by this method. It will have been noticed 
that the second curve obtained had not a constant slope all 
along. This is because the retarding torque due to iron 
losses is, unlike that due to the friction losses, dependent 
on the speed. In fact, the hysteresis torque is directly 
proportional to the speed and the eddy-current loss is pro- 
portional to the square of the speed. The expression for 
the retarding torque in the second case is, therefore, of the 
form A+Bn+C л, where n is the speed in revolutions 
per minute and A, B, and C are unknown constants. It is, 
therefore, claimed tbat by taking three points on the curve 
and proceeding in each case as before, we may solve the 
equations for A, B, and C, and thus separate the friction, 
hysteresis, and eddy-current components of the losses. 
This theory may be applicable in cases where the readings 
may be taken with extreme accuracy, but for the ordinary 
cases, owing both to irregularities in the experiment and 
to difficulty of drawing tangents correctly, it is not prac- 
tical. Especially is the case with direct-current machines, 
where the eddy-current losses are generally small compared 
with the hysteresis loss. 

A few remarks must be made on the estimation of I, the 
moment of inertia. In direct-current machines it is a 
matter of extreme difficulty to calculate this quantity 
directly, although in the case of magnet wheels of alter- 
nators it may be approximately arrived at by rules given 
in all treatises on applied mechanics. An experimental 
method is as follows : The machine is brought up to speed 
and the number of revolutions made before it conies to rest 
is noted. А suitable flywheel, whose I is easily calculated, 
is then attached to the shaft and the process is again 
repeated, no excitation being on the machine in either case. 

Let I, = known I of flywheel ; 

I, = unknown I of dynamo; 

n, =revolutions made before coming to rest in first 
case ; and 

^,-revolutións made before coming to rest in 
second case. 


n 
йы: ( i ) 


A very neat expression for the I of flywheel indicated in 
sketch is 


(Weight of rim (lb.) + Weight of spokes 9 „ 
4 16 
when the diameters are taken in feet. 


Tben 


Finally, in making the experiments as constant con- 
ditions must be obtained as possible, the machine being run 
for some considerable time to ensure that the frietion is 
constant. In the case where the machine is excited, the 
speed may be accurately taken by reading a voltmeter 
applied to the terminals, and if the test is one being con- 
tinually made, a recording voltmeter with a quick- moving 
drum may be used.— X. Y. Z 


[Other replies to Question No. 711 will be given in our 
next issue. Eb. E. E. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other anawer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marking 
the relative values of these answers. All formule should 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be sigued by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS 


721. An ejector condenser coupled close to the exhaust range and about 
2ft. below, supplied with water from a centrifugal pump at a 
pressure of over 2010. per square inch, will not, either in a vertical 
or horizontal position, give more than 20in. of vacuum. Explain 
the reason for this. —E. L. ' 


ANSWERS. 


Question No. 711.—Give a clear description and example of a method 
of ascertaining core loss on a direct-current machine by observing 
the time taken to shut down from its normal speed with field on ; 
eecondly, with field off. Given the weights off the moving parts. 


Answer to No. 711 (awarded 10s.).—The following method 
is only applicable to machines with armatures of such 


Fic. 1 


weight that the time occupied in shutting down with 
excited field is at least 20 seconds. If the machine be 
running as a motor, and both supply to the armature and 
field current be suddenly cut off, then the energy stored in 
the rotating armature will be consumed solely in over- 
coming the mechanical losses; the speed will gradually 
decrease, and the armature will finally come to rest. If 
in cutting off the armature current the field be left on, 
additional hysteresis and eddy-current losses will come into 
play ; the time occupied in shutting down will now be of 
shorter duration. The theoretical side of the question 
being somewbat involved, it will perhaps be best to treat 
the mathematics of the case first and then proceed to the 
actual test. An element of mass a moving at a velocity 
v per second possesses an energy of 
a v? 


For a complete body—viz., the armature— 


Кык” 
If a body revolves around an axis, then an element of 
mass d of the same at a distance y from the centre has 
a velocity 


1904. 
v=y x S, where S= 2 60 (u standing for R. P. M.). 
Sa Ja S 82 5 К 
PI 
The expression È (a ) I is the moment of inertia. 
So pam I. 
2 


In Fig. 1, Curve I. represents the relation between time 
and speed with field off. Curve II. gives the same relation 
but with the field excited. For any instant, f, the 
consumption of energy per second is given by 


S2 
сав 6 L 9 1 dS 1848 
dt dt 2 dti dt 
8 21 Kn mm" 
60 30 
d E rn т dn 


„ — ат "ups 17 165) = 
at 30 30 dt 30 dt 


2 
I (55) is а constant value for any particular machine, 


and represents the subnormal of the n/t curve. .. sub- 
2 
stituting K for I (с) , we have 
d E dn 
M K* 1 ín аса (1) 


i e., the watt loss - 5.7 per second is proportional to the 


sub-normal of the corresponding n/t curve. The constant 
K once known, the loss curve may be deducted from the 
/t curve. The value K, however, is awkward to calculate 
on account of the difficulty of finding the factor 1 It is 
possible to ascertain the moment of inertia, I, without the 
use of higher mathematies by means of a tabular method, 
as set forth in Alexander and Thompson’s Applied 
Mechanies," or even by graphical solution (see Practical 
Engineer, Dec. 6, 1895). 

A much more direct method of finding K exists, which, 
furthermore, does not depend on any particulars as co 
weight or section of the revolving parts being given. To 
this end plot Curve III. for the excitation at which the 
losses are to be determined, placing values for speed, n, 
against total no-load losses, W, (see Fig. 1) Then find 
Curve II. for the same exciting current, and, finally, Curve I. 
with field off. The value K may be got from Curves II. 
and III. For by equation (1) watt loss, W,, of Curve III. 
for a certain speed, л, is equal to K x sub.normal for the 
corresponding n on Curve II. Referring to Fig. 1 


B A= KY DOC. K 


Once K is found, the friction loss (Curve IV.) may be 
deducted from Curve I. For instance, the ordinate Н G 
is determined by the relation 


HG=KxEF. 


Finally, the difference of any two 5 
ordinates (Om — Oy in Fig. 1) will give the require 
ordinate of the curve of no-load core losses. It may not be 
out of place to specially call attention to the fact that the 
result merely represents the no-load core losses. Under 
load the distribution of the flux is altogether a different 
one, which necessarily affects the losses very materially. 
From the wording of the question one would take it 
that * E. S. C." merely wishes to ascertain the aggregate 
core losses. It is but a slight matter to now separate the 
hysteresis and eddy-current losses, and as this process is 


84 


quite a well-known one it hardly seems necessary to dwell 
upon the question. Such being the theoretical aspect 
of the problem, the actual mode of carrying out the test 
will be somewhat as follows: Connect up as per Fig. 2. 
Run machine light with the field separately excited, and 
observe that the exciting current be kept at a constant 
value throughout the test. The machine had preferably be 
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had running for some time previous to taking readings to 
allow the temperature to rise to its normal value. First, 
determine Curve IIL, starting at full speed. Take simul- 
taneous readings of voltage and current in armature 
circuit and speed of machine. Gradually insert resistance, 
V Rg, and take readings afresh. Plot results as shown in 
Fig. 3, taking values for л vertically and armature volts 
x armature current horizontally. Then proceed to take 
njt Curves I. and IL, again starting from full speed. The 
speed should be taken by means of a tachometer at intervals 
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of five seconds. The best plan is to get an assistant to 
mark the time intervals by periodically striking a bell. 

All the required readings being now taken, the remainder 
is doue by graphie solution. Determine conatant K, which 
is equal to any ordinate B A of Curve III. divided by the 


1000 
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sponding ordinate Om, as per diagram. Note —Figs. 3 
and 4 show the actual results obtained on a 15-h.p. machine 
by Witting Bros., Limited.—R. E. С. [HLEE. 


Answer to No. 711 (awarded 7s. 6d.).—To determine the 
core loss ina machine by the method referred to in the 
question, a knowledge of the moment of inertia” of the 
moving parts is essential. This cannot be calculated unless 
the weights of the moving parts and their respective radii 
of gyration are known, but it can be found experimentally 
by various methods, a convenient one being as follows: 
The machine is run as a separately excited motor, and the 
power supplied to the armature accurately measured. 
Subtracting from this the energy lost in heating the 
armature coils, we obtain the power actually expended in 
driving the motor against the resisting forces. 


Then if T=retarding torque in C.G.S. units acting on the 
armature ; 
w —angular velocity at any. instant ; 
I 2 moment of inertia of revolving parts; 
W- power in watts actually expended in driving 
motor ; 


Т=1 12 x 107. 


dw are unknown, but 


di 
can be determined graphically from a curve con- 


we have -W 
w 


In the above equation both I and 
dw 


di 
necting w and /, and its value inserted in the above 


10 13 20 
‘SECONDS 
Fio. 1. 


formula, thus allowing I to be calculated. The data for 
plotting this curve is obtained by suddenly cutting off the 
power from the machine when running on open circuit at 
any desired speed, and as the armature slows down observ- 
ing the speed by means of a tachometer at known intervals 
of time. Fig. 1 represents a curve plotted from readings 
obtained in this manner. It will be seen that the tangent 
to the curve is indistinguishable from it for а considerable 


| distance, and can therefore be drawn with great accuracy. 


J 
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corresponding sub-normal D C of the n/t Curve II. As 
all values got from various points in this manner should 
yield the ваше result, the mean value should be adopted. 
To find any ordinate Н G of the friction loss, Curve IV., 
use the relation H G=K x E Е. 

For the final result, plot Curve III. as per Fig. 4, and fix 
several points for the no-load loss curve by deducting any 
ordinate O,, of the friction loss curve from the corre- 


а — —————=—— aa 


For w=50 
• dw = 81 _ 3-68. 
di 22 

Now, consider the motor tobe fully excited, and to be 
running on open circuit at the normal speed. On cutting 
off the power to the armature, the macbine will gradually 
come to rest under a retarding torque due to the losses on 
the machine. At any speed, w, this retarding torque has a 


value 
Testo”, 
di 
and the corresponding power = Tw = – Iw 3 x 10 ' 


watts (the letters having the same meaning as given 


above). Since I is known and + can be determined as 


shown above, the power at any speed can be calcu- 
lated. This power at any speed, w, is obviously 
equivalent to the energy dissipated by bearing, brush, and 
air friction, hysteresis, and eddy currents at that particular 
speed. If, therefore, we calculate values of the power for 
various speeds, a curve can be plotted showing how the 
energy dissipated varies with the speed. Repeat the above 
experiment, but with the fields cut out, and plot values of 


— ——— — 
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power and epeed, obtained as above, on the same sheet. 
The difference between the ordinates of the two curves, at 
any speed, gives the core loss for that speed and excitation 
«see Fig. 2). To separate the hysteresis and eddy-current 
losses, plot a curve having values of energy lost in 
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hysteresis and eddy currents"--speed for ordinates, and 
speed for abscissm. Since the hysteresis loss varies аз the 
speed, while the eddy-current loss varies as the square of 
the speed, it will be seen that a line drawn parallel to the 
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abscissa through the point in which the curve cuts the 
ordinate will separate them (Fig. 3).—C. L. S. 


-Question No. 712. —Explain the necessity of reactance on the alter- 
nate-current side of a rotary converter. 

Answer to No. 712 (awarded 78. 6d.).—One of the many 
problems connected with the running of rotary converters 
is that of pressure regulation. The ratio of the E.M.F. 
between the commutator brushes and that between any 
two slip-rings is practieally constant for any machine, and 
is independent of the field. It follows, therefore, that to 
-obtain any alteration ia the voltage across the brushes a 
corresponding alteration in the voltage applied to the slip- 
rings must be made. This variation of the voltage on the 
alternating-current side can be effected by hand or auto- 
matically. In the former case either an “induction regu- 
lator” can be used or the ratio of transformation varied 
‘(assuming that step-down transformers are used, as is 
generally the case), while in the latter case the regu- 
lation is effected automatically by compounding the 
rotary, and providing a certain amount of self-induction 
between the secondary of the transformer and the slip- 
rings, if not already existing, by inserting small reactance 
-coils in the various leads. 

The following is ап explanation of its working: Assume 
the rotary to be working on a fixed load, and that the 
current is in phase with the volts. On increasing the 
excitation it will be found that the current through the 
armature will have increased, and is now leading, while 
reducing the excitation will also cause tbe current to 
increase, but it will now be lagging. If we take readings 
of the armature current for various excitations, we can 
plot a curve which will have the shape shown in Fig. 1. 
_At the bottom of the curve, A, the armature current, will 
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be а minimum, and is practically in phase with the volts; 
any variation in the exciting current now causing the 
armature current to increase, and to lead or lag, depending 
whether the excitation is increased or reduced. 

Now, in any circuit having inductance a leading or 
lagging current will cause a rise or fall in voltage 
а от This will readily be seen by an inspection 
of Fig. 2. 

Lat O C represent the current taken by the rotary per 
phase; О L will then represent the E M.F. per phase 


ARM: CURRENT 


EXCITATION. 
Fic. 1. 


required to overcome the back E.M.F. due to self-induction 
and that required to drive the current through the resist- 
ance of the circuit. О E represents the E. M.F. induced in 
the secondary of the transformer, which may be taken as 
constant. It will be seen that when tbe current lags (by 


the angle D) behind the induced E.M.F. in the secondary, 


E L will represent the back E.M.F. of the rotary, which, 
neglecting the drop due to resistance and self-induction, 
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may be taken as the E M.F. at the slip-rings. Obviously 
EL is less than OE Similarly, when the current is 
leading by the angle D, Ei L represents the E. M. F. at 
slip-rings, and is evidently greater tban О Ei. 

Considering the rotary converter, it will be now obvious 
that if tbere is sufficient reactance on the alternating- 
eurrent side, and the rotary is compounded, the E M.F. 
across tho slip-rings, and, consequently, that across the 
brushes, will increase as the load increases. In fact, if the 
shunt excitation is so proportioned that at no load the 
rotary takes a lagging current about 30 per cent. of 
the full-load current, due both to under-excitation and 
reactance, the rotary can be made to regulate perfectly 
automatically from no load to about 10 per cent. over- 
load.—C. L S. 


Answer to No. 712 (awarded 7s. 6d.).—Reactance is put 
in series with the alternating-current side of a rotary con- 
verter in order to keep the direct-current voltage constant 
at all loads, or evén to increase it as the load increases. 
The voltage of the D.C. side of a rotary converter is quite 
independent of the field strength, so that compounding in 
the ordinary way is out of the question. E 

At the same time, а rotary converter, considered from 
the alternating side, behaves exactly like а synchronous 
alternating motor, and instead of having a fixed input 
current for each load, the input current varies according to 
the excitation. | 

If the machine is excited to give too great an internal 
voltage to correspond with the supply voltage, a leading 
current (lagging with respect to the internal back voltage) 
is drawn from the supply and weakens the field to the 
required extent by armature reaction, whilst if excited to 
give too small an internal back voltage, a lagging current 
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(leading with respect to the internal back voltage) is taken 
and serves to strengthen the field. ра 

If, therefore, a rotary converter ів fitted with а com- 
pound field winding on the D.C. side and with a definite 
amount of resistance, either in the form of cables or of 
separate choking coils, on the A. C. side, the proportion of 
shunt and series winding can be so chosen that the current 
at light load is a lagging one (shunt made too weak for 
unity power factor), causing a large drop in the reactance 
and so lowering the A.C. terminal volts, whilst at full load 
the current could be made a leading one (series winding 
made too strong) which, in combination with the 
reactance, causes an actual rise in tbe alternating 
terminal volts above the supply volts. Thus, if in Fig. 1, 


Fic. 1. 


А В represents the alternating-current terminal volts at light 
load, and А С the lagging input current at light load, the 
drop in the reactance may be represented by the line A D 
at right angles to the current A C, and the line A E (which 
is the vectorial sum of the two voltages, A B and A D) 
represents the supply voltage. . 

At full load, if the supply current is а leading one, it 
will be represented by such a line аз А C (Fig. 2), and the 
voltage across the reactance by the line A D (longer than 
AD in Fig. 1 in the ratio of full-load current: light- load 
current) at right angles to AC. The supply voltage 
required in order to obtain a terminal voltage, А В, will 
again be represented by the line А E, but this line will be 


C 


D 
Fie 2. 


seen to be shorter in Fig. 2 than in Fig. 1—i e, a smaller 
supply voltage is required at full load than at light load 
for the same terminal voltage, À B, or, in other words, with 
a constant supply voltage the terminal voltage will be higher 
at full load than at light load. 

There is, however, an objection to this method of voltage 
regulation, in the fact that the power factor is unity only 
at one particular load (usually about half load), whilst at 
full load it may fall to 9 or less with a leading current, and 
at light load to ‘8 or less with a lagging current. This 
causes a greater line loss, ке heating in the rotary con- 
verter itself through C? R loss, and unsteadiness in the 
running of other apparatus working off the same A.C. 
supply, through the wide changes of the power factor of 
the circuit. 
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Further, in order to get any considerable compounding 
affect the converter field strength has to be varied over a 
wide range between no load and full load by means of the 
compound winding, and this may in some cases give trouble 
through sparking and through instability of field.—Q. 


Answer to No. 712 (awarded 5s.).—In the first place, it 
may be remarked that reactance is not an absolute necessity 
for the operation of rotary converters. In fact, in one 
London installation known to the writer the trouble 
experienced in running the rotaries was diminished when 


the reactance coils specially provided by the manufacturers. 


were cut out. In some cases, however, these coils are used 
with advantage, and for the two following reasons: 

1. Tbe voltage on the D.C. side is made to rise with the 
load if the A.C. flows through a reactance, and if it is lead- 
ing the applied E.M.F. This is shown in the accompanying 
vector (Fig. 1). O E is the voltage from the line, and 
О C represents the leading current. Then О E corresponds 
to the reactance voltage caused by this current, and this 
added vectorially to the back E. M. F. of. A.C. side of rotary 
must equal O E (ohmic resistance being neglected). There- 
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Fic. 1.—Current Leading. 


fore, haviug regard to direction of arrows, we have O E, 
as the voltage to be generated by rotary. This larger 
voltage is also generated on the D.C. side, for the ratio 
A.C. voltage 
D.C. voltage 
of phases, and therefore constant for any one machine. 
So that when a leading current flows, the D.C. voltage is 
higher than at no load. 


2. The second reason why reactance is put in series with 
the rotary is to minimise hunting by damping the surging 
currents, which flow only when the rotary hunts. The 
surging currents are of two kinds—viz: (a) those due to 
the swing of the machine about the position of absolute 
synchronism ; and (b) those due to the different machines 
taking more or less current from the mains, because during 
the hunting they take more or less of the D.C. load. 

For (a) the reactance coils are not of much use, as the 
period of the fluctuations of the current is large compared 
with the period of supply, it being of the order of seconds 
rather than of the order of hundredths of a second. For 
(b) the reactance coils are only of advantage when the 
eurrent taken from the machine is lagging, for, taking the 
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Fig. 2.— Current Lagging. 


ease of that rotary wbich at any instant is taking most 
current, the drop across the reactance will cause the required 
back voltage of rotary to be smaller (Fig. 2), and therefore 
the D.C. voltage will be smaller, and the machine will 
therefore take less load. If, on the other hand, the current 
supplied is leading, as we have already seen, the rotary 
taking most current will have the highest D.C. voltage, and 
will thus take more of the load, require more current from 
A.C. side, and so tend to increase the hunting. 

The conclusion is, therefore, that if rotaries are inclined 
to hunt among themselves, the reactance coile are only of use 
if the current supplied is made їо lag, and in this case the 
are not useful for self-regulation. If, on the other hand, 
the rotaries run well together, the coils may be used for 
regulating purposes by causing the current іо lead.—Z. Y. X. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marking 
the relative values of these answers. All formule should 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be sigued by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


722. Desoribe the best methods of plating carbon brushes with copper 
or nickel, having regard to the fact that carbon is porous and 
absorbe the electrolyte. —W. G. 


723. The poles of a shunt-wound direct-current machine (bipolar) are 
found to be reversed after dealing with а heavy short, the current 
probably amounting to 350 amperes, the normal full load of the 
eae being 180 amperes. Can any reason be given for this? 

724, A three-phase high-pressure alternator has too large a pressure 
drop from no load to full load. What means are there of remedy- 
ing this !—V. 

ANSWERS. 

Question Nv. 715. — Describe what you consider the best method of 
truing up large commutators, say from 5ft. diameter upwards. 

Best Answer to No. 713 (awarded 10s.).— Before attempt- 
ing to “true up” à commutator by turning and grirding, 
it is as well to be sure that it really requires doing up. A 
well-built commutator, with the right kind of mica insula- 
tion, should not, if given proper attention, require truing 
up very often. Daily attention given to brushes and gear 
goes а long way towards keeping а commutator in good 
order without having to put a tool on it every few months. 

There are several methods of truing up accumulators, 
two only of wbich need be considered here : (1) by ordinary 
tool held in a simple slide-rest ; (2) by emery wheel mounted 
on a special slide-rest. 

The first method possesses the advantage of being cheap 
in first cost, but against this it requires considerable skill in 
manipulating, as unless the operator has a good working 
knowledge of turning, he is pretty sure to make a mess of 
the job. Even after the finishing cut is taken it is neces- 
sary to run а file over the commutator, and here again a 
skilled operstor is required, as the art of filing is not 
learned in five minutes. One often meets with men bold- 
ing comfortable berths in large central stations who claim 
to have served their time in а good shop and know every- 
‘thing from the moulding shop right through to the test- 
house, yet when it becomes necessary—as it sometimes 
does—to tackle a small job at the vice, what a mess they 
make of it, and usually after a lot of tall talk to the fitter— 
"seems to be a bit skilled,” out of practice,” etc.—the 
man in the blue slop eventually finishes the job. It is 
amusing to note the care the big-salaried one bestows on 
his highly coloured left thumb and the blister on his right 
palm for some days after his little attempt to air off his shop 
training. А small toolholder to take in. tool steel of 
V section is suitable for commutator work, as а breakage 
of the tool does not necessitate heating and drawing out, 
asis the case with an ordinary tool, grinding only being 
required. "The correct cutting angle of tool for turning 
copper is 84deg., angle of relief = 7deg. Best speed for 
turning copper is from 90ft. to 120ft. per minute. 


Method No. 2 is perhaps the best all round. Of late 
years the commutator grinding machine has found much 
favour with central-station engineers, many hundreds of 
these machines now being in use. There are two types of 
this machine, these being made in a variety of designs to 
suit different sizes of commutators: (1) driven direct from 
the commutator to be trued up; (2) driven from a separate 
source, usually a small motor. 

Figs. 1 and 2 belong to type (1), and show two different 
methods of attachment on machines having commutators 
4ft. to 8ft. diameter. This grinder—made by the Phillips 
Machine Syndicate, of Eastcheap, London, E.C.—can be 
fixed up in 15 minutes, and the commutator trued up in 
less than half tbe time ordinarily required, and in the most. 


Front Elevation. 
Fic. 1 


perfect manner. The grinding spindle is driven direct by 
means of a specially prepared rubber friction wheel running 
on the commutator, so that no motor is required to drive it. 
The spindle is carried in a strong slide and is absolutely 
rigid. The bearings are of great length, and the spindle 
and drum are evenly balanced, so as to run at the necessary 
high speed without causing vibration. The grinding spindle 
when working moves to and fro across the face of the com- 
mutator, and is automatically reversed at each end, and is 
80 constructed that stops can be set as in a planing machine, 
grinding the surface right up to the connecting wires and 
back to the edge. The only thing required of the attendant 
is to watch the feed. The grinding wheel should, of course, 
run in the opposite direction to the commutator. In 
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type (2) the machine is of somewhat simpler design, E 
to the absence of the direct driving gear. The writer has use 
this machine on commutators up to 3ft. diameter with 


block for each size. А commutator cleaner made by the 
Ediswan Company consists of a sheet of thin steel, which 
is curved to fit the commutator. By means of adjusting 


hand.controlled feed, but experienced a difficulty in getting | gear it can be adapted for use on different sizes of com- 


& satisfactory belt drive. When truing up commutators, it 
is а good plan to fix a piece of stiff paper over the ends of 


| 
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the armature connections to prevent copper dust lodging 
between the windings. 

A handy tool designed by the writer for cleaning com- 
mutators is shown in Fig. 3. It is made of well-seasoned 
deal, and built up in two pieces, the grain of the parts 
being at right angles to each other. It is best and cheapest 
in the long run to use emery or glass cloth, not paper. 


When using this tool, a little oil should be smeared along 
the front edge of the emery cloth, as this will prevent a lot 
of dust from rising and irritating the operator’s eyes and 
nose. The correct way to use the tool is against the direc- 
tion of rotation of the commutator, as indicated by the 
arrow. Where there are а number of commutators of 
different sizes it is, of course, necessary to have a separate 


mutators. A sheet of emery or glass cloth is fixed to the 
under side of the cleaner, and suitable handles are provided 
for holding the tool to the face of the commutator.—S. L. 


Answer to No. 713 (awarded 78. 60)—In truing up 
commutators two methods may be adopted —viz, grinding 
and turning—and as I consider turning makes the better 
job of it, I will speak chiefly upon that method. The first 
thing to be considered is the method of obtaining the 
necessary rotary motion of a proper speed, and it will be 
found that about 30ft. per minute is a good cutting speed, 
giving best results, but presuming that suitable driving 
gear is not to hand, then an improvised driving gear must 
be constructed. By referring to the accompanying sketches 
a method will be seen which has the advantage of being 
both inexpensive and efficient, and the writer has many 
times used the like for driving all kinds of machinery when 
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other motive power was unavailable. The flywheel in thie 
case was the wheel from a semi-portable engine, and the 
pulley a wooden one with wrought-iron plates screwed on 
to take the shaft and keys. The frame should be made of 
good hard wood, and well bolted together and stayed. 
Having now got the driving gear fixed up, disconnect the 
brush gear and rockers, field leads, etc.; get the compound 
slide rest of a lathe, and fix the same up upon suitable 
timber framing secured to the framework of dynamo at 
such a height that the point of the tool is just a trifle above 
the centre of commutator, and wedged firmly so as to pre- 
vent vibration or chatter whilst the tool is cutting. Take 
fine cuts, and do not use oil or emery. The tool should 
be a simple diamond point, with the “point” slightly 
rounded and free from lip or cutting edge, as copper 
is queer stuff to work, and if there is much lip on 
the tool it will “dig in," and the last state of the 
commutator will be worse than the first. For the 
finishing cut the point of the tool may be slightly 
more rounded, and with care no trouble need be found 
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‘in making a first-class job. If it is desired to grind the 
-commutator, an emery wheel may be fitted to the machine, 
with a friction pulley running on the periphery of the 
commutator, which gives the necessary rotary motion to 
‘the grinding whee), or there are plenty of gere on the 
market specially made for the job; but, as I said before, I 
consider tbe turning makes the better job, does not make 
such а mess, and there is not the danger of the copper dust 
getting into the armature nor the emery dust into the 
bearings.— BARON. 


Answer to No. 715 (awarded 58.).— There are generally 
two methods of truing йр commutators: (1) by using a 
slide lathe rest, or (2) by using one of the emery grinders 
designed for such purposes. I have had to do with several 
grinders, but one that I am very familiar with is the 
Phillips Lightning grinder. It is designed to fit in the 
position taken up by the brush rocker on small machines, 
but for machines your size it is made to fit on the bolts that 
secure the pedestal on shaft bearing by means of a stand 
provided with grinder. When you have got your machine 
fixed you bring the rubber-faced wheel to bear on com- 
mutator, which drives the emery wheel by means of leather 
belt in the opposite way to which dynamo is running, and 
if used with a fair amount of judgment, and the instruc- 
tions observed that are sent with the machine, you will find 
no difficulty making a first-class job of your com. The 
action of feeding your emery wheel along face of com. 
is entirely automatic or can be worked by hand. This 
grinding method is much more practicable than using the 
‘glide-rest and the ordinary V tools used for the purpose. 
After grinding use a sheet of emery cloth, preferably 
No. 0, and you have a com. in good condition without 
filing it, as is necessary after turning. Be sure to blow 
your machine out after job is finished.—S. H. LEE. 


Answer to No. 713 (awarded 58.).— The best method 
will depend considerably upon circumstances. If it is 
possible to rig up a slide-rest and run the machine at a 
slow speed, there is no more satisfactory method than 
turning up the commutator in position. The tool should 
be pointed, have little or no rake, and be placed slightly 
below the centre. By using a pointed tool there will be 
less chance of jarring; if the commutator is made true, it 
can easily be polished. Moreover, with such a shaped 
tool there will be less danger of small pieces of abraided 
metal short-circuiting the sections. Given a tool with 
little rake, and slightly below the centre, the liability to 
"run in" will be at a minimum. A smooth file will 
quickly give а good surface to the commutator. A small 
emery wheel, driven in opposite sense to that of the 
direction of rotation of the commutator, capable of being 
moved backwards and forwards across the face, makes a 
good job. If, however, there is much metal to be removed, 
it is a slow process. In any case before truing up, look 
round for any loose or badly worn sections; also any 
sections that may have risen above their normal positions. 
By slacking back rings, any such cases may be rectified, 
and if necessary, new sections inserted in place of any 
that are in a very bad condition. When there are only 
one or two “high” places, a few minutes with a rough 
file will save a considerable time in turning. With the 
‘dynamo аз now made, commutators do not require to be 
turned up во often as was the common practice some 
fifteen or twenty years ago. Taking a case where neither 
slide-rest nor emery wheel is available, a good workman 
can still make a fair job of a bad commutator. First see 
that rings are tight and the sections in position. Rotate, 
and mark “high” places by means of piece of chalk 
held in the hand. These high places are now to be filed 
down with a rough file; mark again and во on. When 
got fairly true fill up whilst running. A pair of half- 
round polishing sticks and some emery cloth will soon 
make the commutator very presentable. The suggestion 
-of emery cloth is quite contrary to the advice given in 
nearly all text-books ; the general dictum of most writers 
on the subject is to use glass-paper. The writer, however, 
speaking after considerable experience, has never found 
glass-paper of much use for the purpose, and has invariably 
used emery cloth. There is rarely time to use glass-paper ; 
emery cloth acts quicker and more satisfactorily.—M. M. 


Question No. 714.—Give, with sketch, what you consider the best 
method for testing car axles; also the remedy for crystallisa- 
tion. which has been found to take place just at the boss of 
wheel, All axles have been found broken at the same point, 
just inside the hub. 


Best Answer to No. 714 (awarded 10s.).—To test the value 
of iron or steel for car axles, and the effect of strains similar 
to those imposed in service, Mr. Wohler, chief engineer of 
the Prussian State Railways, constructed machines for the 
purpose, by which the bars were exposed to vibrating 
actions and repeated strains within adjustable limits. For 
straining a cylindrical bar in the manner similar to that 
in which an axle is acted upon by the load it carrier, the 
machine shown in Fig. 1 was employed. The bar was 
placed in bearing and caused to revolve’ at опе end (согге- 
sponding to the journal of the axle), is loaded by a spring 
at a considerable distance, “overneck” giving a constant 
downward pull, by which action the bar is bent down to а 
fixed distance, and in its rotation the action of the spring 
caused it to bend in all directions round the circumference, 
by which means alternating strains of compression and 
tension are produced. 


A.TEST PIECE, 
В. REVOLYING $2477 
— C. LOADING SP KING. 
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The following is extracted from я paper on “Steel 
Axles,” read before the Western Railway Club, Chicago, 
in May last by Mr. J. L. Replogle, superintendent of the 
forge and axle department of the Cambria Steel Company : 
* We have seen broken sxles around in various railroad 
shops, the examination of which leads us to the conclusion 
that failures were due to the fact that steel was too low in 
elasticity and tensile strength, steel of probably 30 or 35 
per cent. carbon being used. The failures were due largely 
to what has been termed ‘fatigue of metal, and show a 
detail fracture, a gradual parting of the steel, extending 
toward the centre all round the piece, unquestionably 
caused by the imposed strains repeatedly approaching the 
low elastic strength of the soft steel. The substitution of 
a steel of higher carbon and elasticity would prevent failure 
of this kina.” The observations of Dr. Chas. B. Dudley, 
the eminent chemist of tbe Pennsylvania Railroad Com- 
pany, are interesting and pertinent to this subject, and we 
quote him: It is obvious that the journal of а car axle 
gets alternating stresses—thbat is, the metal is subject to 
alternate tension and compression with each revolution, 
and that during the life of an axle these stresses аге many 
thousand and perhaps million times repeated.” The metal 
between the wheels is in like manner subjected at each 
revolution to the same alternating stresses. The effects of 
these repeated alternate bending stresses are almost too 
well known to need comment. A marked characteristic of 
the fractured surface of a piece of metal which has broken 
from this cause is that it never presents fibrous appearance 
in the fracture, but is more or less smooth, possibly due to 
the fractured parts rubbing against each other, and having 
the appearance of an old break. It commences where the 
maximum stress occurs on the surface of the section, and 
gradually works in from the surface until too small a part 
of the original area is left unbroken that a sudden shock or 
stress finishes the rupture. This breaking slowly, a little 
at a time, is called detail fracture." 

The experience of the Pennsylvania Railroad Company 
on car axles on this point may be interesting. Steel axles 


were first used on the railroad in 1875. The maximum 


Ns 


calculated fibre stress between the wheels was about 
15,000lb. per inch, and the maximum fibre stress in the 
journal was about 6, 700lb. per square inch. The steel of 
these axles was an acid, open-hearth steel, containing from 
22 to 28 per cent. carbon and not over ‘04 per cent. phos- 
phorus, and with a tensile strength of about 65,000lb. per 
square inch, and an elongation in 2in. of over 25 per cent. 
So tough was this steel that one passenger-car axle was 


tested under the drop test with 67 blows without rupture. 
(Note.—The drop-testing machine has always been favoured 


by railway companies for proving rails and car axles. - The 
apparatus is simple, consisting merely of a large anvil on 
which are supports for the beam to be tested, а pair of 
upright guides, and a falling weight that can be raised to 
any height within them. The French railways use a 
“monkey” (falling weight) of 440lb, with a drop of 
llít. 6in., the supports being 3ft. 74in. apart, the anvil 
weighing 10 tons. Messrs. Cammell use a weight of one 
ton, a fall of 20ft. or 30ft., and a span of 3ft. Rigidity and 
inertia of anvil are of considerable importance, but the chief 
difficulty is to attain constant rigidity. The Pennsylvania 
Railroad place their anvil, weighing 17,500lb, upon 
12 stiff helical springs, each having two coils of 8in. 
and Sin. diameter respectively; the outer one is 1,,in. 
steel and the inner of l2in. steel, 9lin. long uncompressed 
and 54in. compressed. These can support 80,0001Ь. and 
exert а constant resistance whatever the condition of the 
ground. The monkey weighs 1,640lb, its maximum fall 
being 43ft., and the span 3ft. (for axle testing). It is 
specified that the axles shall not deflect more than 5 in. 
with the first blow delivered from a height of 233ft., and 
shall stand five blows before fracture.) Some 300 of the 
above axles were put in service, and in the course of two 
years the journals began to fail from detail fracture. The 
matter was serious, and a consultation was held how to 
meet the difficulty. There seemed two ways of procedure, 
either to increase the size or to change {һе nature of the 
metal. Since an increase in size meant a redesign of all 
the parts, the latter alternative was chosen, and a metal of 
80,0001b. tensile strength was substituted for the softer 
steel, no other changes being made. This completely cured 
the difficulty, and no other case of detail fracture in car 
axles is known to have occurred since that time, unless the 
metal was of lower tensile strength than the figure given, 
or the axle was worn to limit, so that the maximum fibre 
streeses was too high. To obtain the best results, the carbon 
limits should be increased from 55 and 50 per cent. to 
‘40 and :55 per cent. This would ensure greater wear, 
permitting a higher polish with a consequent reduetion of 
friction and, if properly treated, greater strength, but would 
necessitate a modification of the drop test. All axles should 
be thoroughly annealed, ав by tbis method only the true 
strength of the steel is represented. The axle should be 
smooth forged between the wheel tits; rough turning between 
the wheel fits robs the axle of the tough surface skin, 
which i» a valuable asset —H. E. Н. 

Answer to No. "714 (awarded 5s.) — The causes of 
broken ear axles have, I believe, been discussed in these 
columns on one or two occasions. The probable causes 
have been said to be caused by electrolytic action due to 
dampness and the return current, weakness in construction, 
and erystallisation of the metal. In most cases, the axle 
appears to break at the keyway or the shoulders, and is 
undoubtedly caused by resilience due to the enormous 
strains and shocks which the axle is subjected to in passing 
over uneven rail joints, curves, and other irregularities in 
the track. The breakage may, therefore, be put down to 
weakness in construction. The testing of axles appears to 
the writer to be useless, as the strains brought upon them 
under the actual working conditions аге practically 
unlimited, and may be many times in excess of the strain 
when testing. The question is, "Why should the axles 
break in the same place every time?" Because they are 
weak in the place where they are subjected to the greatest 
strain. The cause of breakage is obvious, therefore apply 
the remedy and put more material in the weak part. All 
shoulders and sharp corners should be avoided in axles, 
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and from the above observations it would appear that: 
an axle of even diameter over its full length would be 
much stronger; collars could be shrunk on to take the 
place of the shoulders at present turned out of the 
solid. I saw some experiments on new car axles some time 
ago, also the fractures that had taken place on some at the 
shoulders during actual working conditione, The experi- 
ments were made on similar new axles, and had fractures 
very nearly like the old ones. It was found that those 
axles which had been in stock for two years stood a better 
test than those a few days old, which seems to prove that 
crystallisation is not the cause of the fracture, but rather 
that the effect of age is to increase the strength of the axle. 
Crystallisation in axles seems to be fallacious. Probably 
the crystallisation spoken of at the boss of the wheel is 
actually corrosion caused by the accumulation of mud, 
which, as a rule, contains a quantity of mineral matter 
made up of acids, etc. The following has been found to 
check the trouble: dissolve 102. of camphor in 1lb. of 
melted lard; remove the scum that forms; mix as much 
blacklead with the lard and camphor as will give it an iron 
colour; clean the parts well, and smear with the mixture. 
This should be done frequently, cleaniug the parts every 
time before applying the fresh mixture. Larger quantities 
сап be made up in equal proportions. —J. W. W. 


REVIEWS. 


Die Prufung von Gleichstrommaschinen (The Testing of Direct- 
Current Machines). By C. KINzBRUNNER. Julius Springer, 
Berlin. Price 9 marks, 390 pp., 249 illustrations. 

This book, though in German, is based on the author's 
course of instruction to students of the Manchester School 
of Technology, and is more especially intended for the use 
of students of the higher technical colleges, although the 
treatment ha intentionally been made elementary enough 
to meet the requirements of test-rcom assistants and others 
engaged in the practical work of testing. A knowledge of 
the ordinary theory of direct-current machinery and a 
general acquaintance with methods of electrical measurement 
are, however, assumed. Chapter I. gives some useful general 
hints as to the systematic carrying out of teats, the arrange- 
ment of regulating, starting, and loading resistances, and 
the choice of instruments. Though stating that “the value 
of a test depends particularly on the right choice and treat- 
ment of the instrumenta," the author gives only а short 
and somewhat incomplete description of the various 
necessary instruments, and makes no-attempt to explain 
how to check or calibrate them. Chapters IL, III, 1V., 
and V. deal respectively with the measurement of resist- 
ance, temperature, insulation, and speed, and in the remain- 
ing six chapters the various actual tests are considered in 
detail These include the determination of open circuit 
and load characteristics, magnetic leakage coefficients, the 
shapes of field and potential curves, aud the various losses 
and efficiencies. 

In dealing with the latter, a somewhat undue prominence 
is given to the various mechanical and eddy-current brake 
methods, whilst the Hopkinson and allied methods are 
dismissed with a very cursory treatment. The author con- 
siders that the difference in the magnetic conditions of 
the two machines under test vitiates the assumption of 
equal efficiencies Considering that these methods are 
employed, in England at least, far more often than any 
other for the determination of the efficiencies of medium 
sized and large machines, the opinion is hardly justified. 

Towards the end of the book ^а reprint of the standard 
rating and testing rules of the Verband Deutscher 
Elektrotechniker is given, and these rules are referred to 
throughout the book. The index provided is meagre, but this 
is more or less compensated for by a detailed table of contents. 

In spite of slight blemishes of this sort, the book should 
prove of great use to the test-room assistant (especially 
if it is followed by a similar book dealing with alternate- 
current work), as the methods of test and the practical 
difficulties to be met with are clearly and fully described, 
and the diagrams are simple and plentiful. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


QUESTIONS. | 
725. A double-cylinder, double-acting, high-speed steam-engine of 
520 i. b. p. is found from consumption test to require 42*5lb. of 
steam per indicated horse-power hour. It exhausts against a 
pressure of 12lb. per square inch above atmosphere, Initial 
pressure of steam in the engine cylinders is 8010. per square 
inch. The mechanical equivalent in foot-pounds of the heat 
liberated by the fall in pressure from 8016, to 121, is not equal 
to more than half the 33,000 foot.pounds of work actually per- 
formed. As the hest unite required must be from theoretical con- 
siderations more than the equivalent of 1 h.p., explain why the 
eei 5 is apparently in excess of the heat utilised.— 


726. On Aug. 8 the North-Eastern Railway Company commenced an 
electric autocar service between Scarborough and Filey, and the 
other day I had the pleasure of a trip by it. The car generates 
its own current. A gas or petrol engine drives two dynamos, one 
for power the other for lighting. I didn't notice any accamulator. 
Can anyone furnieh me with а full description of the above and 
discuss the advantages of converting tbe gas-engine power into 
electrical power.—FILEY. 

727. State how to enter the navy as an electrician, the duties of same, 
and the prospects. —H. W. Н. 


ANSWERS. 

Question Мо. 715. —Explain the puocpe underlying and give sketch 
showing the conneotions of starters for single and two phase 
alternate-current motors from 4 h. p. to 30 h. p. І do not refer 
to liquid starters, but to those made by the E. C. C., which have 
a two-way marked start and load, and appear to be some 
sort of transformer device. 

Answer to No. 715 (awarded 10s.).—It is well known that 
if you start an induction motor with a short-circuited rotor, 
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by switching it right on to the mains, a very large rush of 
current will take place in the stator, due to the heavy 
induced currents in the rotor. In order to check tbis rush, 
some sort of starting devico is used, and placed between 
the stator and the mains, and is so arranged that it can be 
cut out of circuit when the rotor has run up to a good 
speed. The usual device used is the type of one mentioned 
by Direct Current,” though 30 h. p. is rather high for this 
type of starter, 20 h. p. being about the bigbest ав а rule. 
The starter shown in Fig. 1 is an auto-transformer, which, 
when switched into circuit at starting up, chokes down 
the volts of supply, and, therefore, the rush of current 
through the stator winding. The amount of volts choked 
down is determined by the position of the tapping from 
the winding of the auto-transformer. The blades of the 
switch, which are pivotod at P, are thrown over to the left 
when starting, so put the coils from А to B in circuit and 
to the right when the motor has come up to а good speed, 
which cuts out the coils and connects right on to the mains; 
(a) shows connections for a two-phase stator; (^) shows 
connections for a three-phase star-connected stator. 

There is another way, and one which is used for starting 
up rotors of larger horse-power, say anything from 20 h.p. 
upwards. This way is connecting resistance in the rotor 
circuit and connecting the stator right on to the mains. 
Leads from the rotor windings are brought through the 
shaft and fixed to slip-rings on the end; these in turn are 
connected by brushes to the resistances ; these resistances 


are cut out мор by step, thereby gradually short-circuiting 
the rotor. ith this type of starter you get a much 
higher starting torque, on account of the increased slip 
due to the high resistance of the rotor circuit. Fig. 2 
shows connections for such a starter for a three-phase motor 
with a three-phase wound rotor. The following is a simple 
way of finding the correct amount for such a starting 
resistance. Suppose the rotor to have a three-phase star 
winding, as in Fig. 2. Let r=the resistance per phase of 
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rotor winding; x = the resistance per phase of required 
starting resistance; с = full-load current per phase in rotor, 
which ean be found from а Heylani diagram. ЕР 
the maximum starting current is not to exceed the full-load 
value i. e., stator current at starting = the stator current 
corresponding to c rotor current. 
~ = periodicity of supply in periods per second. 
_ R.P.M. at fall load speed x Na. of poles 

120 
~~, - ~~, = slip in periods per second. 

Then the volts induced in the rotor windings at startin 
must = С (r + z)ohmiolost volts + f x c x ~~, inductive bac 
volts (f being some constant). At normal full load speed 
the periodicity of the rotor currents = ~ – E. and 
as the rotor is short-circuited, the ohmic loss and the 
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inductive reaction will now be Cr and f ¢(~~, - ~~,), 
and since the ratio of the reactive volts to the resistance 
volts remains practjcally constant we may say 

fe ~~ _ fe (Са), or z=r( = 1). 

С (7+2) От ~~ 7773 
With about 5 per cent. slip this gives z = 20 r, and in practice 
4 = 50 or 407, во as to reduce the starting current (and 
torque) below the full-load values. If the value of z given 
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by the formula is used, the startiog torque will be equal to 
the full-load running, and this is unnecessarily large for 
most cases. In dealing with polyphase motors, it is only a 
matter of how best to control the starting of them, but 
with single-phase motors it resolves itself into how to make 
them start, for a motor with only a single winding on its 
stator has no tendency to start from rest, though if you 
give it a slight rotary motion it will then run up to speed. 
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The difficulty is got over in practice by putting a special 
starting winding on the stator, which is cut out after the 
motor has come up to speed. With such an additional 
winding the motor can be started up as а two-pbase motor, 
the main winding being connected direct to tbe supply 
mains, and the starting winding having a lagging or leading 
current supplied to it, it is sometimes wound in the same 
slots as the main winding and sometimes in intermediate 
ones, as shown in Fig. 3. 

Fig. 4 shows the connections for а single-phase motor 
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starter. When the motor has got up а good speed the 
two-way switch is put into position marked by dotted lines, 
thereby cutting out the starting winding. The rotor, 
which would be a short-circuited one, is not shown. 
Messrs. Brown, Boveri, and Co. use a condenser instead 
of a choking coil, and so create a leading current in the 
starting winding.—POWER FACTOR. 

Answer to No. 715 (awarded 78. 6d.).—The Electrical 
Construction Company make induction motors up to fairly 
high powers with simple squirrel-cage rotors, and for start- 
ing up these machines have adopted the method—much 
favoured by the Americans—of the ''auto-transformer." 
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An auto-transformer is really а choking coil made with a 
elosed iron circuit as with the ordinary transformer, but 
also with tappings off from various points in the winding, 
so that a lower voltage is available. The action of the 
auto-transformer under load is clearly seen by reference to 
the accompanying Fig. 1. There is a voltage drop all along 
the windings from A, and the voltage to any point C is 
proportiona! to the number of turns between А and C. If 
now A and Care connected together through a resistance, 
current will flow through this resistance ; and this current 
will be made up partly of current flowing in from B to C 
and partly of current flowing from A to C produced by 
the transformer action of the coils B C on the coils А С. 


C B A 
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The actual values of these currents will be such that their 
arithmetical sum is the currents which flows through the 
resistance, and also the ampere-tarns between A and C will 
be equal and opposite to the ampere-turns between C and 
B Asan example, suppose volts across А В be 200, апа 
volts across AC be 72. Then, if the current flowing 
through the resistance be 79, the currents in the sections 
AC and CB will be 


72 


70x 12 128 
200 


= 28:5, and 79 x .—. =50°5. 
200 


We have discussed the action of the auto-transformer, 
and will now consider the behaviour of the motor under a 
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lowered voltage. Fig. 2 represents the circle diagram of 
an induction motor at full voltage. А B isthe magnetising 
current necessary for this voltage, and as the iron parts of 
the motor are not all saturated, the magnetising current 
for other voltages will be proportional. For the same 
reason, the leakage at any lower voltage will be the same, 
and so the diagram of motor at half the voltage will be as 
shown in Fig. 3. In this, for similar points on the semi- 
circle, the currents are decreased by half, but it must be 
borne in mind that the torque, which is proportional to 
(load current x magnetisingcurrent), is proportional tosquare 
of voltage, and in this case is reduced to one quarter. The 
current which flows when the voltage is first applied to a 
squirrel.cage motor is known as the short-circuit current 
(A F), and the problem is to so reduce the voltage applied 


rately. 
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to motor at start that the line corresponding to A F in 
new diagram is a given number of times full load normal 
current (generally between 1:5 to 2 times). (The short 
circuit current is best obtained by experiment at a lower 
voltage than motor is built for, and then increasing in 
proportion.) 

We will take a concrete case of a 20-h p. two-phase 
motor, working on а 200-volt circuit at 50 ~~, and taking 
45 amperes per phase at full load. When tested for short- 
circuit on 55 volts the current was 60:5 amperes. It is 
stipulated that 1} full-load current is allowed at starting. 

Short-circuit current at full voltage will be 

60:5 x 200 

55 
.. Redaction of voltage for starting will be 
175х45_ 1 ie., to 72 volts. 

220 28 

The currents in the coils have already been worked out 
for this case, and they are: 50:5 amperes in the coil giving 

72 volts, and 28:5 amperes in the coil giving 128 volts. 

Ав the auto-transformer will only be used for starting, 
the flux and current densities must be made much greater 
than is usually the case. The accompanying sketch indicates 
а suitable design for tbis case, and it will be found that 
the flux density is somewhere about 60,000 lines per square 
inch, and the current densities are about 3,200 amperes per 
square inch. It will be noted that as the ampere-turns 
between А and C are equal and opposite to the ampere- 
turns between C and B, the two coils will both occupy 
about the same space, although, of course, they are wound 
with different sizes of wire. The arrangement of connec- 
т on the starting and running contacts is shown in 

ig. 4. 
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With regard to the starting of single-phase motors, other 
devices than those for cutting down the initial current are 
required, and, judging from the reference to liquid starters 
in the question, a description of these other devices is not 
required.—X. Y. Z. 

Answer to No. 715 (awarded 7s. 6d.).—The principles 
underlying starters for single-phase and for two-phase 
motors are entirely different, and must be dealt with sepa- 
In the case of a two-phase motor, nothing further 
in the way of a rotating switch 1s really required than a 
simple three-pole main switch (Fig. 1) Switching the 
motor direct on in this way, however, involvea a consider- 
able initial rush of current, owing to the rotor, when at 
reat, acting as the short-circuited secondary of a trans- 
former, of which the stator winding is the primary. When 
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only a low starting torque is required from the motor, this 
rush can be reduced by reducing the terminal volte whilst 
starting. This is usually accomplished by means of an 
auto-transformer and а special throw-over switch. An 
auto-transformer is simply an ordinary transformer with 
a single winding, the primary volts being connected across 
the whole of this winding, and one secondary connection 
being at one end of the same winding and the other 
secondary connection at some intermediate point slong the 
winding, according to the ratio of transformation required. 
For small ratios of transformation this arrangement con- 
siderably reduces the size of the transformer, since а 
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part of the winding is common to both primary and 
‘secondary. When used for starting purposes, the ratio 
of transformation is usually made about 2: 1—ie, 
the terminal volts at starting are reduced to half the 
normal supply voltage. The connections of such a two- 
phase starter are shown in Fig. 2. The switch would usually 
‘be of the throw-over chopper type, and is shown diagram- 
matically only. When the switch is moved upwards to the 
“starting” side, the arm, a, connects the free ends of the 
two auto-transformers to the middle wire, thus putting 
the transformers into circuit, and at the same time the 
three other arms connect half the transformer windings to 
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the two phases of the motor stator winding, thus starting 
the motor at half normal volts. As soon as the motor has 
obtained full speed the switch is moved over on to the 
“load” side, and this open circuits both the transformers 
at a, and so avoids all core losses, and at the same time the 
fall supply voltage is switched on to the stator windings. 
The diagram is shown for a three-wire supply, but with 
very little modification is applicable to a four-wire supply, 
the switch remaining unaltered. The two separate single. 
phase transformers shown would usually be combined 
into a single three-limbed two-phase transformer. The 
switch given is equally adapted for starting three-phase 
motors. 
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Turning next to the case of a single-phase motor, the 
principal object of the starter in this case is the production 
of the necessary phase displacement between the currents 
in the starting and load phases of the motor. Such a 
phase displacement is necessary in order to make a single- 
phase induction motor start at all, and it is very usually 
-obtained by inserting a certain amount of inductance in 
the form of a choking coil into the starting phase winding. 
"The arrangement for this is shown in Fig. 3. When on 
the "starting " side, the switch puts the load winding of 


the atator direct on to the supply mains, and the starting 


iphase on to the mains through the choking coil. When 
the switch is moved over on to the load side, the start- 
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ing phase winding is entirely cut out, but the load winding 
is still left connected across the mains. 

Many other methods of obtaining the phase displacement 
have been employed, such as the use of & condenser in 
place of а choking coil, or simply inserting a non-inductive 
resistance in circuit with the losd winding and connecting 
the starting winding direct across the mains, and so on, 
but the above arrangement with a choking coil is the one 
most commonly met with.—Q. 

Answer to No. 715 (awarded 58.).— Direct Current 
must have evidently made a mistake when he mentioned 
two-phase motors, as these do not require any special start- 


ing arrangement such as he mentions, so we will deal with 
the single-phase motor. If two equal alternating currents, 
differing in phase by a quarter of a period, are properly 
combined, they can be made to produce a rotary magnetic 
field, and in such a rotary field conductors can be set 
rotating. Consider Fig. 1. If a single alternating current 
were introduced at the points А A, it would set up an 
oscillatory magnetic field, à N pole growing at А and а 
S pole at A,, then dying away and reversing in direction. 
Similarly, if another alternate current were introduced at 
B B, it would produce another oscillatory field in the B B, 
diameter. If both these currents were set to work, but 
timed so that the B B, current is one quarter period behind 
the A A, current, then they will combine to produce a 
rotary magnetic field, though the coil itself stands still. 
This is quite analogous to the well-known way in which a 
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rotary motion can be produced from two oscillatory 
motiuns by using two cranks at right angles to one another, 
the impulses being given a quarter period one after the 
other. In such rotating magnetic fields masses of metal 
at once begin to rotate. Any pivoted mass of good con- 
ducting metal, such as copper, will also be set in motion 
and will be self-starting. In such a centred mass or rotor 
eddy currents are set up which drag the metal mass and 
tend to turn it, but if only one phase was in action—say, 
the А A, part—the field would only oscillate and noc 


rotate; aud any currents generated in the rotor will be 


equal and opposite in direction, and, therefore, there will 
be no tendency to move. We сап come back to our o'd 
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analogy of the single-erank engine, which when on a dead 
centre will not start, but when set running at a speed high 
enough to carry it past the dead centre, will continue 
to run. 

From the above it will be seen that it is necessary to get 
the single-phase motor running before applying load, and 
also a method is given of getting it running. The method 
is of splitting or diphasing the current in the stator, and 
thus getting & rotating field. In any book on alternating 
current it is shown that if an alternating current is passed 
throughs circuit containing self-induction, thecurrent will lag 
behind or differ in phase with the E.M.F., or if the circuit 
possesses capacity, the current will lead or differ in phase 
with the E.M.F. With the foregoing, Figs. 2 and 5 will 
now be understood. А is the running winding, B is the 
auxiliary starting winding, in the circuit of which is a self- 
induction and capacity respectively. Winding мй. possesses 
as little self-induction as is possible, во that the current 
will be practically in phase with the E.M.F., whereas 
winding B has either a self-induction or capacity which 
will cause а phase displacement, and therefore it will start 
up as a two-phase motor. Of course the phase displace- 
ment is not 90deg., but it is sufficient to produce a rotating 
field. Some makers modify the above by putting a 
capacity in the running winding circuit, besides а self- 
induetion in the starting winding. All motors of this type 
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above 5 h.p. should have a starting resistance in the rotor 
circuit, but as this is off the point we will leave it, but if 
* Direct Current wishes to go further I would recommend 
Hay's Alternate-Current Working," published by Biggs 
and Co. at 5з. —А. W. 

Answer to No. 715 (awarded 5s.).—In order to start a 
single-phase induction motor it is necessary to produce а 
rotary magnetic field, so that while starting the motor has 
to be fed with two separate currents lagging in phase. If 
a two-phase motor is running light, and one phase is 
suddenly switched off, the motor still continues to run at 
nearly the same speed, but the phase that is still being fed 
will now draw double the current. The reason of this is 
that, if a two-phase rotary field has been started, induced 
currents are set up in the rotor conductors which set up а 
magnetic flux in the air-gap. When one phase is switched 
out, the remaining phase still goes on producing a magnetic 
flux; and since the induced magnetising currents in the 
rotor are in quadrature with the flux produced by the 
supply current, and are carried forward nearly 90deg. by 
the practically synchronous rotation of the rotor before they 
reach their maximum values, it will be clear that the flux 
produced by the switched-out phase is now practically 
replaced, and so the motor continues to run with the single 
pbase only. Single-phase motors that are started in this 
manner must obviously have two windings, one of which is 
used for starting only, while the other is permanently 
connected across the mains while running. Fig. 1 shows 
these two windings, AA and BB. Suppose AA to be 
the running coils, and B B the starting ; then, to produce 
а rotary magnetic field, it will be necessary for the current 


in the B B coils to lag by 90deg. In order to cause this 
lag, or something as near to it as possible, a phase-splitter 
is introduced! into the circuit, which usually consists of a 
choking coil or condenser in series with one branch, and a 
non-inductive resistance in series with the other. It will 
be seen that when the starting switch is on the contacta 
marked 1, we have а choking coil in series with the A A 
windings, and а non-inductive resistance in series with B B. 
When the motor comes up to speed, the switch is then 
thrown on to the contact 2, which cuts out both the 


choking coil and non-inductive resistance, and connects the 


AA winding straight across the mains, leaving the BB 
winding idle. 


SUPPLY MAINS. 
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In dealing with starters for polyphase motors, matters 
become far less complicated, for since we already have a 
rotary field, phase-splitting devices can, of course, be dis- 
pensed with. There are two methods of starting these 
motors, one of which simply consists of reducing the 
pressure at the terminals, in the same way that a direct- 
current motor is started, but in this case the reduced 
pressure is brought about by a small transformer. On 
starting, the primary of the transformer is switched on to 
the mains, while the motor is already connected to tbe 
secondary. When the motor has gained speed, the switch is 
then thrown over on to a second set of contacts, which cuta 
the transformer out of circuit and joins the motor straight 
across the mains. This method is only used where a large 
starting torque is not necessary. In cases where a heavy 
starting torque is required а resistance is placed iu series 
with the rotor windings and gradually cut out on starting. 
If we consider the induction motor as a transformer, it is 
а very simple matter to see how this arrangement prevents 
the motor drawing abnormal currents. Consider the stator 
windings as the primary, and the rotor the secondary. 
Now, in the ordinary way, the rotor windings are short- 
circuited ; therefore, if the stator be switched on to the 
mains, we get the same result as if we switch in a trans- 
former whose secondary is short-circuited—that is, it draws 
a very heavy current —but if the ends of the stator be first 
joined with a fairly high resistance and theu gradually cut 
out, this heavy starting current will be obviously avoided. 
There is one rather bad point about this method which 
rather spoila the good properties of the induction motor— 
that is, it necessitates the use of slip-rings.—E. AUSTIN. 
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QUESTIONS AND ANSWERS. 


II thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marking 
the relative values of these answers. All formule should 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be sigued by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


728, A house wiring specification calls for all casing under floors to be 
half mitred and screwed.” Give particulars, with sketches, of 
requiremente, mentioning any other method ensuring а firm and 
wockmanlike job.—J. E. H. 


729. Much trouble has been experienced with variocs hand-wound 
armatures, on which wire of 18 S. W. G. and smaller has been 
employed, owing to breaking of end connections while running. 
The breaks always occur within Jin. of the end of the core and in 
the straight wires, Please explain the cause of the trouble and 
suggest remedies. —А. В, D. 


ANSWERS, 


Question No. 716.— In inspecting Lancashire boilers, what are the chief 
places to watch for defects ? 

Best Answer to No. 716 (awarded 105.).—A& a preliminary 
survey, prior to one of a more exacting nature, the boiler 
might be carefully gone over, while under usual working 
conditions, with a full head of steam. This survey will 
betray to the inspector any weeping joints or rivets, 
cracks in brickwork affecting draught, or crevices between 
the boiler plates and setting, permitting the collection of 
water emanating from roof leakage or other sources. The 
quality of the feed water may then be ascertained, also 
some knowledge of the usage to which the boiler is sub. 
jected, and whether the safety valve operates at the critical 
pressure may be observed. Frequently cracks in the brick- 
work setting will be noticed when everything is heated, which 
would otherwise remain unseen after the boiler has cooled 
down and all materials contracted to normal dimensions. 
On shutting down, and due time having been allowed, after 
running the water off, to permit the plates having cooled 
sufficiently, an internal inspection should be made before 
cleaning operations are commenced ; this opportunity should 
be taken to note the quantity and quality of the deposit or 
incrustation and its position in the boiler. Demand a 
thorough scraping of all the internal parts, that all scale 
and sediment be removed, particularly about the rivet- 
heads and end plates, and all seams below water-level. On 
the outside, dust and soot should be removed from the 
flues, and the boiler plates directly in contact with flame 
or hot gases be carefully cleaned. Have portions of the 
bfickwork pulled down where the boiler plates are in 
junetion with the setting; the feed-water valve and 
blow-off cock might be dismantled from their positions. 
The following places may then be systematically gone over. 

Internally.— Along the water-line—this line being the 
position about which the water-level varies under working 
conditions—the boiler plates should be lightly tapped with 
a small round-nosed hammer, each series of tappings being 
followed by the inspector’s finger to learn, by the sense of 
touch, what impression is being made on the plates. If 
the impression is deep, the plates will be found to have 
thinned by repeated corrosive scaling or pitting. The 
sound produced by each hammer-blow will act as an 
additional guide to the condition of the plates, the average 
ear very readily detecting a dull from a sharp bell-like ring. 
The furnace tube crowns may next be gone over in a similar 
manner with light blows of the hammer. Any thinning of 


the metal, hogging of the flues, or signs of collapse will be 
instantly noted. Should there be fusible plugs in the 
furnace crown, their removal and a renewal of the fusible 
alloy is recommended before being replaced. Attention 
may in turn be paid to the thoroughfares of all 
gauges and cocks, a thick wire being used to clear 
out passages of the former. This part of the examina- 
tion must be conscientiously performed, the serious 
results ensuing from choked gauge apertures being 
obvious. Probably there will be some internal mechanism 
known as a high and low water alarm. This, if worked: 
by hand several times, will bring to notice any mechanical 
defects and remove any stiffness in its operation. The 
boiler seams below water-level are of vital importance, and 
time is not lost in examining these. To illustrate the 
nature of faults to be met with in the vicinity of boiler 
seams, the accompanying sketches may be useful. In 


Fig. 1 the corrosive grooving has been started by the 
alteration of the boiler’s shape during expansion, being 
localised at this seam. In Fig. 2 excessive scaling, due to 
corrosion, has caused the plates to thin dangerously and 
utterly destroyed the rivet head ; and in Fig. 3 pitting and 
grooving in the vicinity of the working water-level. By 
sharp blows of the hammer on the longitudinal tiebars. 
defects or fractures would instantly be noted, iu 
tapping the internal nuts their tightness wouid be assured. 
On the surface of the bottom plates, where most sediment 
would collect, the hammer should again be applied through- 
out the entire length of the boiler to detect any signs of 
deterioration. 

External Examination.—There is little doubt but that 
many boiler failures can be attributed to exterior corrosive. 
action, hence the need for carefully surveying the following 
places. Immediately in the vicinity of the manhole or 
mudhole doors and all flanges fitted to the boiler plates a 
careful scrutiny is necessary. A tiny leak at a joint, 
allowing а jet of stream to escape, given sufficient time, 


will cause serious pitting to result; the escaping steam, 
having been condensed on coming into contact with the 
atmosphere, falls as drops of water, which simmer on the 
heated plates. Particular attention should be paid to the . 
joint between the boiler plate and flange of the feed-water 
valve, as, due to the expansion and contraction in the vicinity 
of the metals, leaks are likely to occur. At the commence- 
ment of this reply it should have been stated that any 
non-conducting composition on the boiler crown is pre- 
sumably so applied as to permit ready accessibility to the 
plates for inspection. The removal of this covering should 
be rigidly insisted on, for it serves in many instances to 
hide a multitude of sins. On the boiler crown leaks from 
steam- pipe joints should be looked for, also the possibility 
of influx of rain-water through openings in the roof likely 
to fall about the boiler or brick setting. It would be well 
while the inspector is at this position to have the safety 
valve and stop-valve opened up, and, if necessary, the 
valves ground on their seats ; this is applicable to all cocks 


ES 


* 


46 SUPPLEMENT TO THE ELECTRICAL ENGINEER, SEPTEMBER 23, 1904. 


or valves about the boiler fittings. The blow-off cock might 
come in for n notice, as Poilers have been known to 
empty due to defective blow-off cocks. The pipe bend con- 
necting this cock to the boiler bottom ought to be given 


ample space to expand, and not be built rigid in brickwork, 


as it often is, or held fast with damp ashes Entering the 
furnace tubes, the hammer might be brought into requisition 


and applied as at other parts, a sharp look-out being kept for 
blistering of the plate surfaces due to overheating. In the 


neighbourhood of the end plates, where the furnace tubes 
are attached, special attention may be directed, as it is here 
the flame and bot gases curve round on their way to the 
brick flue underneath. Following this latter flae, the same 
‘manner of investigation is continued, combined with an 
observation of the seating blocks, on which the boiler rests, 
to determine if the weight is evenly distributed thereon. 
‘Continuing along, in turn, each of the side flues, the general 
examination of the exposed boiler plates is made, and where 
the brickwork has been pulled down a rather more careful 
Inspection is necessary to learn if corrosion of the plates 
has taken place, caused by their being in contact with 
damp brickwork or water leakage from other sources. If 
the flues are discovered to be damp, tbe inspection should 
enquire into the reason. The damper door should not 
be passed over. Its condition will be noted, and 
whether it is likely to be efficient in regulating 
draught Signs of the brick arches in the flues giving 
way are to be carefully looked for, as a complete 
shut-down of the boiler would result if either of the 
arches collapsed. With many firemen it is customary to 
pull out ashes from the furnace and slack them whilst 
lying against the front end plate; severe corrosion results 
from such practice; the inspector would do well to examine 
the lower part of this end plate, and if deterioration of the 
plate is noticed the cause is that just mentioned, therefore 
instructions to slack ashes at some distance from the 
boiler should be given. In the event of any doubt existing 
regarding the thickneas of any plate, showing signs of 
severe pitting or оше a small test hole might be drilled 
through the plate, and on the dimension being taken a 
screwed taper plug is introduced to fill the hole. Having 
completed the survey, if considered advisable, a pressure 
test can be applied; the boiler being filled with water at a 
temperature of from 180deg. to 208deg. F., and the pressure 
raised to 50 per cent. above that of working, after the 
plates have absorbed sufficient heat from the water to 
permit of uniform expansion. While the pressure test is 
being applied, it is expedient that a standard hydraulic 
pressure gauge be used in conjunction with the gauge 
belonging to the boiler, thus ensuring a reliable indication 
of the pressure, and also acting as a test of the latter gauge 
for its accuracy. 

Summarising briefly the places to be examined herein 
mentioned, they аге: 

Internal.— (1) All plates along the water-line or working 
level, including end plates; (2) the furnace tube crowns; 
(5) fusible plugs on furnace crowns ; (4) apertures to all 
cocks, gauges, and valves to be thoroughly cleared; (5) 
high and low water alarm (if any); (6) longitudina 
tiebars, including fastening nuts at the end plates; (7) all 
boiler seams below water-level; (8) surface of bottom 
plates, where sediment is most likely to collect. 

External.—(1) The immediate vicinity of all manhole or 
mudhole doors and flanges fitted to the boiler plates; (2) 
possible leakage from boiler-house roof or steam-pipe joints ; 
(3) all exposed plate surfaces in flues affected directly by 
flame or hot gases; (4) the furnace tubes; (5) seating 
blocks for even distribution of the boiler’s weight thereon ; 
46) where brickwork setting is in contact with the boiler 
plates, and where such has been removed ; (7) dampness 
in flues; (8) safety valve and stop valve, blow-off cock 
pee and other fittings ; (9) damper door and 

rickwork arches in flues ; (10) pressure gauge to be tested 
under conditions stated.— W ALLSEND-ON-TYNE. 


Answer to No. 716 (awarded 7s. 6d.).—The inspection of 
a Lancashire boiler, to be complete, must comprise—as 
one of the leading boiler insurance companies directs—an 
external, an internal, and a flue examination. The first 
deals with the external condition of the shell and furnace 


crown, and with the fittings, and should be made both 
when the boiler is under pressure and at rest. The second 
deals with the surfaces of plates, etc., usually in contact 
with steam and water, and also with the internal fittings. 
The last deals with the surfaces of plates, etc., usually 
exposed to the action of the flames or gases, and also with 
the brickwork flues. 

The preparation of a boiler for inspection is a matter of 
considerable moment, and .the following points should be 
noted: (1) the flues should be cleaned, and all soot, ete., 
brushed off the plates and rivets—if the boiler is set on 
mid-feather and wide seating walls, pockets should be cut 
во as to expose for inspection the rivets in the ring seams ; 
(2) the inside of the boiler should be cleaned, and all ecale, 
etc. removed; (3) the firebars and bridges should be 
removed, and all manholes, etc., opened for access to boiler 
and flues. The above are the general instructions for 
inspection and the preparation therefor; the inspector,’ 
while carefully examining the whole of the boiler, will give 
most attention to certain portions which are usually found 
to develop defects. 

In an inatallation of 12 Lancashire boilers working under 
somewhat trying conditions it has been noticed that defects 
have developed in similar places in each boiler. The boilers 
have been working some 10 years, and are worked at a 
pressure of 150lb. They are fed with condensed water 
from the engines, and until some two years ago have shown 
more than traces of oil. They are fitted with mechanical 
stokers, and have been, at times, forced much beyond their 
normal capacity. As stated above, defects have been found 
to develop almost invariably in similar places in each boiler; 
these places are enumerated below, and may be thus 
classified as found in the inspections : 

External and Flue Examination.—(1) In the shell: (a) 
ring seams, leakage and local wasting round the rivets 
especially in the flues; (b) front shell angle-iron, leakage 
in the lower part and consequent local wasting round the 
rivets. (2) In the furnace and flue tubes: (a) distortion 
and bulging of furnaces, especially in the second and third 
rings; (b) flanged seams of the furnaces, leakage especially 
in the first three seams; (c) welds of the water-pipes, 
leakage. (3) In the flues, seatings, ete.: (a) seating blocks 
and mid-feather wall; (b) down-take cover blocks. 

Internal Examination.—(1) In tbe shell pitting through 
corrosion should be watched for, especially in the lower 
part of the shells; grease should be also sought for. (2) 
In the furnace and flue tubes, as in (1), pitting here 
usually in the crown and grease should be watched for. 
(3) Stays should be examined. 

The above are the chief places to examine for defects; 
the most important are the furnaces and shell, as set forth 
in the flue examination (1), (a) and (^), avd (2), (c) and (^). 
The bulges or distortion of the furnaces must be most care- 
fully measured, and templates should be kept and tried 


from time to time to note the progress of such distortions. 


The boiler mountings call for careful examination. Pressure 
gauges should be periodically tested, safety valves, alarms, 
water and blow-off valves and gauges regularly overhauled.— 
S. E. T 


Answer іо No. 716 (awarded 7s. 6d ).—From the moment 
a boiler is finished it gradually becomes weaker, due to the 
destroying forces that are continually acting upon it. These 
forces are of both chemical and mechanical nature, and keep 
up their action with an ever-increasing rapidity. Corrosion, 
which takes place both internally and externally, is the 
most serious and subtle cause of weakening to which a 
boiler is subjected. Internal corrosion is generally in the 
form of wasting, of pitting, and of grooving. This wasting 
away of the plates is seldom so uniform in its effects as 
rusting, but it usually covers large patches of surface. It 
is produced by some chemical action of the water on the 
plates, and is more or less easy of detection. Sometimes 
it produces bleeding — that is, the scale and plates in the 
vicinity are streaked with red. When wasting is very 
extended, it is apt to pase unnoticed in a hasty examination, 
but it is always revealed by dulling the plate and 
calipering. This precaution of dulling should always be 
resorted to with old boilers, There are no rules to guide 
the inspector in searching for wasting, and it does not 


from air. 
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appear to take place in two boilers alike. However, the 
water-line appears to be especially liable to. attack in 
boilers that stand quiet for a long while. For this reason : 
‘boilers should not be allowed to stand idle when only partly 
filled with water. Sometimes this corrosion is hidden under 
thin shell or crust of metal, when its presence can be 


-detected by means of a testing hammer. 


Рийт or honeycombing is in general well defined. It 
-consists of small depressions of various shapes and forms. 
"When the depressions are extended, the effect is more 
like wasting. It is not limited to any particular part of 
The. 


the boiler, and often appears in the steam space. 
-depressions are sometimes filled with a fine powder, being 
a mixture of iron, silica, and other earthy matterg and a 
small percentage of oil. These depressions are occasionally 


-covered with a hard crust-like blister, but more frequently 


are open with sharp edges. Pitting is particularly likely 
‘to occur if a water very free from lime is used in a very 
clean boiler. When a boiler is one of a battery and is 
kept standing for a long interval, the top of the boiler is 
diable to pitting. Steam finds its way into the boiler, and, 
-condensing upon the top surface, causes bad pitting there. 
Pare water, containing no air, does not harm, and steam 
-alone will not cause pitting unless it contains a supply of 
air. Feed-water heaters often suffer badly from pitting, 
‘particularly near the cold-water inlet, and. in boilers the 
parts most likely to be attacked are those where the circula- 
buys is bad, especially if such portions are also near the feed 
inlet. | 

Grooving occurs along the edges of laps, angle bara, stays, 
апа cover plates. It is caused primarily by too great a 
stiffness, resisting expansion and contraction. This stiffness 
‘compels the play or breathing of the boiler to take place 
locally, similarly to bending backward and forward a thin 
plate with the hands. It is sometimes initiated through 
injury to the plates by a careless use of the caulking tool. 
In a crack once started grooving increases rapidly, due to 
‘the corrosive action entering deeply into the plate and 
exposing fresh surfaces. When cylindrical boiler shells 
are too firmly seated on their foundations, the expansion 
may promote grooving by causing the plate to buckle near 
‘the lap or butt straps, especially those of the transverse or 
ring seams. If the shell is not perfectly cylindrical, it 
‘tends to become so under pressure, and the longitudinal 
seams are similarly affected. To prevent grooving of the 
head ог end plates at the flarges or angles where they join 
the shell, tubes, flues, and stays should not be located too 
near the shell ; the flange should be turned with an easy 
radius about 23 thicknesses, and the head should be made 
.88 thin as safety will permit. 

Internal corrosion appears to be caused by acidity and 
-air in the feed water, and perhaps, in special cases, to some 
‘form of galvanic action. Such galvanic action has been 
counteracted by the use of zine plates. The electric couple 
separates the hydrogen, which passes to the steel and then 
escapes into the steam space, while the oxygen goes to the 
zinc. The proportions found requisite to ensure protection 
are about one square foot of zinc to 50 square feet of 
heating surface in the new boilers, and the same quantity 
of zinc to 75 or 100 square feet of surface in older boilers. 
The zinc plates should be about 10in. by біп. by in., and 
‘the connection between the zinc and steel must be а good 
metallic contact to be effective. Usually the zinc is bolted 
to convepient stays or to studs formed for the purpose on 
‘the combustion chamber. The contact surfaces should be 
bright and clean, and the nuts should be well screwed 
down to prevent scale forming between them. The zinc 
slabs will last from two to three months. The zinc is 
sometimes carried in metal baskets to catch pieces that 

break off from time to time. The varied appearance and 
location of corrosion may be caused by the lack of either 
physical or chemical homogeneity in the metal. In order 
to prevent internal corrosion, the causes should be studied 
and neutralised as far as possible. The feed water should 
be kept slightly alkaline by the use. of soda, and be free 
A thin coating of scale will often act as a pro- 
tective covering. When corrosion has attacked a surface 
that is not directly exposed to the fire or hot gases, it will 
often be found beneficial to clean the spot. Wash it with 
.80da, and paint it with a thin layer of Portland cement. 


Wherever boilers are liable to excessive corrosion, they 


should. be most carefully examined at regular intervals. 


This is true for external as well as internal corrosion. 


External corrosion. is just as active as internal corrosion, 


and in many ways more dangerous, since it is not во often 


suspected, and since boilers are frequently so set as to be 
difficult to inspect properly. The forms are similar to 
those of internal corrosion. It is, generally produced . 
by leake or dampnegs and drippings from fittings. Ashes 
will rapidly corrode any metal against which they lie. 
In examining the fittings, the height of the bottom of the 
gauge glass (where the water disappears from view), and 
also the height of the feed pipe above the furnace crown, 
should be observed. The former should be about 3in. or 
4in., во as to be sure that there is no danger from over- 
heating so long as the fittings are in order and the water 
in sight. "The position of the feed pipe is rather an impor- 
tant point. It should be во arranged tbat, in the event of 
a slight solid particle getting under the check feed valve, 
there is no risk of the watet siphoning into another boiler 
connected to the same feed рір and leaving the furnace 
crown bare. To reduce the risk of this occurrence, the 
opening of the feed pipe should not be more than 3in. or 
4in. below the normal working level. If the boiler is fitted 
with a scum apparatus, the water-level at which the tap is 
intended to be opened is usually indicated by a pointer 
alongside the water-gauge. If this (the pointer) is too high, 
the troughs will not draw off the scum, and if too low, the 
tap will blow off steam and not water. To secure the best 
results, the water-level should be about Jin. above the top 
of the troughs. The level of the pointer, as well as the 
top of the scum trough, should be carefully measured, as 
the pointer frequently wants adjustment owing to careless- 
ness in fixing when the boiler was put down. In this con- 
nection it should be noted that it is not sufficient to note 
that the troughs are the same height above the furnace 
tube throughout its length, as a boiler usually has a fall of 
about lin. or 2in. in its length to enable it to drain empty 
when blown off, and hence, unless this point is watched 
when the troughs are fixed, they will not be truly water- 
level. In the case of bolt stays, it should be noted whether 
they are tightened up like a fiddle string, as they sometimes 
are, for if they are they are apt to distress the end plate 
by limiting the movement required by the furnace tubes 
for expansion, and cause leakage at the gusset and furnace, 
mouth rivets, and in extreme cases grooving, if the boiler 
is hard worked and subject to fluctuations of pressure. In 
old boilers the longitudinal stays are often secured with a 
pair of angle bars attached to the ends by means of an eye 
in the stay and a pin passing through the angle bars. In 
such cases the pin, as well as the angle bar, are liable to 
get fretted and seriously reduced in strength. Similar 
remarks apply also to the cotter or pin connections often 
found at the mid point of such stays —H. E. H. 


Answer to No. 716 (awarded 5s.).—Of the many defects 
which steam-boilers are liable to, grooving due. to internal 
corrosion is certainly one of the most important. It usually 
occurs at the joints of the plates to each other, or to some 
fittings, or other parts of the boiler. Internally the effect 
is more generally due to the localisation of corrosion, owing 
to the fact that the plate at that part is subject to some 
bending action, tending to disintegrate the surface, and 
thus helping any corrosive action of the feed water. 
Externally the grooving is often due to leakage at, or 
adjacent to, the defective part, and unless there is brick- 
work or other materials in contact with the plates, the 
wasting is usually local. When lap seams are under com- 
pression, as in the longitudinal seams of furnace tubes of 
Lancashire boilers, grooving is frequently met with at the 
seams. This is probably due to the variations of steam 
pressure from time to time causing an alternate bending 
to and fro, rendering the plate adjacent to the Jap more 
vulnerable, and with corrosive water frequently resulting in 
more or less severe grooving. | 

Cases of very peculiar grooving have been known to 
occur at the edge of the angle. iron connecting the gusset 
stays to the shell plate. One of these is indicated in Fig. 1, 
a deep channel, G, being formed, extending the full length 
of the angle attaching the gusset plate to thezshell. This 


ae 


is probably caused by mechanical action, due to the gusset 
plate drawing the shell a little from the true circular 
form. | | 

Grooving of the end plates above the furnaces is another 
‘very common defect in Lancashire boilers ; it is generally 
more severe at the front than at the back end, and is due 
to bending of the end plates, owing to the expansion of 
the flue and furnace tubes. Where the ends are properly 
stayed such grooving is seldom dangerous, although it may 
necessitate expensive repairs. Fig. 2 illustrates а case of 
this grooving, in which the tube was attached to the end 
plate by an angle ring, and the same movement which 
caused the grooving, G, of the end also resulted in a groove, 
A, being formed in the bend of the angle iron. 


І 
SS 


Fie. 1. 


Fractures from overheating are also sometimes found in 
Lancashire boilers which have their boiler flues fitted with 
strengthening hoops or collapse rings, without water-spaces 
between the ring and the plate; a water-space of lin. or 
more should always be allowed, to permit the water to 
come in contact with the plate at all parts. The water- 
spaces should’ be kept clear of deposit of all kinds, other- 
wise the benefit of the space would be lost. Side flues are 
occasionally met with too high at the top They should in 
no instance extend above the water-level in the boiler, as 
there is serious danger of overheating the plate. Amongst 
the defects which show after a boiler has been some time at 
work may be mentioned blisters or laminations in the plate. 
Blisters should be pared off down to the solid, and if of 
large proportions the plate should be patched or renewed. 


R 


Fic. 2. 


The most dangerous defect of all we meet with is external 
corrosion, principally at the seating walls, and it is good 
practice to keep all longitudinal seams entirely clear of the 
seating. Whenever any rust is seen about the seating, а 


thorough investigation should be made and the actual 


condition of the plates discovered. The stay-bolts that run 
through the boiler should be examined for flaws, and care 
should be taken that they are not too taut. 

There are several smaller points of considerable import- 
ance about a boiler, one of which is that the bearers, which 
earry the firebars, must not be allowed to rest upon the 
sides of the furnace. They must rest upon supports riveted 
to the plates. This prevents the bearers cutting invo the 
plates. The spindles of lever and deadweight valves are 
liable to get stuck fast where they pass through the cover 
of the valve, and all boiler fittings, such as gauge cocks, 
blow-off cocks, check valves, etc., should be thoroughly 
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inspected before the boiler is passed ready for steam.— 


GEORGE EMENS, JUN. 


Question No. 717.—A high-speed lighting set of 200 b. p. when 
working at full load requires 160lb. steam in steam-chest, but 
at three-quarter load only 120lb. is registered on the pressure 
gauge connected to it. The engine is controlled by throttle 
valve, and runs condensing. Which should be the most 
economical boiler preesure to use (as regards coal consumption). 
for continuous runs at three-quarter load—165lb. or 1301b., and 
why? Does superheating by 100deg. affect the case ? 

Best Answer to No. 717 (awarded 10s.).—lf the engine 
be run on a steady three-quarter load, working the boiler 
at the higher or the lower pressure will make very little, 
if any, difference to the coal consumption. In the first 
ease tbe steam will have to be raised to a pressure of 
1651Ь. per square inch and be throttled down to 120lb. at. 
the engine, while in the second case the steam is only 
raised to 150lb. and passed straight to the engine with 
practically no throttling. Experiments have been made to- 
ascertain if there 18 any difference in economy between the 
two methods. The curves are the result of one made by 
Captain Sankey aud published at the end of his paper on 
"Governing of Steam-Engines,” read before the IME, 
April, 1895. The circles and crosses plotted along the 
diagonal lines represent the experimental pointe, the full 
line represents the consumption when the boiler pressure 
itself was varied, and the dotted line the consumption when, 
the boiler pressure remaining constant, the steam was 
throttled, boiler pressure 1201). The difference in con- 
sumption at the point where they are widest apart is only 


1800 
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about 14 per cent., showing an economy in favour of the 


constant boiler pressure and throttling. If these curves 


are reduced to heat unite per hour consumed instead of 
pounds of steam per hour, they will be found to practically 
coincide. | 

At first sight this coincidence appears rather strange, as 
the throttled steam is drier than the other owing to the 
heat generated by friction on its passing through the valve, 
which heat dries and perhaps superheats the steam. This 
dryness should reduce the cylinder condensation, and, there- 
fore, the relative consumption, but the experiment showa 
otherwise. This can only be accounted for by the increased 
range of temperature in the cylinder and the slight loss 
owing to the transference of heat between the valve and 
the steam, the steam giving up heat on one side and the 
valve again giving heat at a lower temperature on the 
other. | 

А superheat of 100deg. F. would increase the economy 
of either method, but not influence their relative economy 
to any extent ; perhaps the lower pressure would be more 
suitable in that case, owing to the slightly lower temperature 
(about 20deg. F.) to be dealt with in the steam.pipes. If the 
plant was run without the superheat, the higher pressure 
would be more more convenient, owing to the less liability 
of priming, and if the boiler delivered wet steam from any 
ni it would have less chance of damaging the engine.— 
E. J. 

[Other replies to Question No. 717 will be given in our 
next issue.—Ep. E. E. 
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QUESTIONS AND ANSWERS. ` 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 


able question offer one shilling, and for the best solution 


of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days aftey the 
question has appeared. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marking 
the relative values of these answers. All formule; should 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
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Questions may be sent at any time. 


QUESTIONS. | 


730. I have a 5-h.p., 500-volt, shunt-wound motor whose behaviour is 
somewhat weird, for on starting up in the ordinary way with the 
usual type of shunt motor starter, the machine on ''no load" 
starts on the second live contact of the starter, runs about 20 or 
50 revolutions, and then, apparently remembering it is running 
the wrong way, stope, and reverses itself. All this happens before 
the starter is put on the third contact, and except for this curious 
behaviour at starting, it behaves like any ordinary motor. There 
is no sparking at the brushes. or abnormal current during this 
phenomenon. What causes it !—Н. G. 


ANSWERS. 

Question No. 717.—A high-speed lighting set of 200 h.p. when 
working at full load requires 160lb. stesm in steam-chest, but 
at three-quarter load only 120lb. is registered on the pressure 
gauge connected to it. The engine is controlled by throttle 
valve, and runs condensing. Which should be the most 
economieal boiler pressure to use (as regards coal consumption) 
for continuous runs at three-quarter load—165lb. or 1301b., and 
why ? Does superbeating by 100deg. affect the case ? 

Answer to No. 717 (awarded 7s. 6d.).—In replying to 
this question it would perhaps be well to primarily examine 
the comparative efficiencies of working at the two pressures 
without superheating the steam directly. Resolving the 
investigation of the economy in coal consumption into, two 
factors, we have first to consider the efficiency of steam 
generation at the boiler, and latterly the conveying and 
utilisation of the steam in the engine cylinder. From the 
figures immediately given it will be seen that a saving 
undoubtedly results from generating steam at the higher 
pressure —165lb. per square inch—the increment of heat 
applied being proportionately less than the greater energy 
derived from the increased pressure. Evaporation at 165lb. 
pressure requires but six heat units more than are needed 
to evaporate at 150lb. pressure. The relative value of 
steam at different pressures, used without expansion, varies 
as the pressure multiplied by the volume; therefore, the 
higher the pressure, the greater power is available. Assum- 
ing an evaporation of 10lb. of water per pound of coal, then 
at 165lb. pressure with a volume of 2°75 cubic feet per 
pound of steam : . 


10 x 275 x 165 = 4,537. 


At 150lb. steam pressure and a volume of 54 cubic 
feet per pound of steam | 


10 x 3'4 x 130 = 4,420; 
4,557 — 4,420 = 117 = 26 per cent. 
Deducting the six heat unite originally added to give 
the higher pressure, which are equivalent by the following 


figures to 0-5 per cent.: Total heat units at 150lb. pressure 
— 1,188 ; ditto at 165]b. pressure = 1,194. 
1,194 — 1,188 = 6 = 0:5 per cent. 

Sabtracting 0 5 per cent. from 2 6 per cent., we are left 
with 2:1 per cent. more energy for the same expenditure of 
heat by generating at the higher pressure. | 

Any additional radiation losses, by reason of the higher 
temperature of steam at 165lb. pressure over that at 13010, 
are negligible if the boiler plates exposed and steam-pipes 
are lagged with good insulating material. We may reason- 
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ably rely upon 2 per cent. more energy available at the 


boiler, but this energy represents some mechanical gain, and 
can only be realised as such in the engine. 

Considering next the performance of the steam through 
the throttle valve to the cylinder (the cut-off, and therefore 
Steam expansion, in the latter being constant), the throttle 
valve, operating ав a reducing valve at three-quarter load, 
brings the boiler pressure (165lb.) down to 120lb. at the 
steam-chest. This, providing the steam is dry, results in a 
slight superheat ; and if the steam be wet, the heat units 
liberated evaporate part or all of the moisture Taking 
the former case and assuming the specific heat of steam as 
‘48, then the eight heat units liberated, when pressure is 
reduced to 120lb., will give these results: 


45 = 12-5deg. of superheat. 


In the event of the steam possessing 2 per cent. moisture 
the aforementioned eight heat units will evaporate 


„ = ‘009lb. of water. 
(latent heat of steam at 120lb) 874 


The wetness is, therefore, reduced 02 – 009 = 011, or 
from 2 per cent. to 1'1 per cent. | | 

There should be no need to herein emphasise the 
economy ensuing from the use of dry or superheated ateam, 
but the expansion curves shown here may be of assistance 
to some. The main features of each curve are exaggerated, 
but they will serve to illustrate the argument. А C is the 
carve which would be drawn by the expansion of steam 
superheated or dried sufficiently to prevent initial conden- 
sation. The volume is therefore represented by SA. A B 
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is the expansion curve of saturated steam, its original 
volume being equal to S D, but due to initial condensation 
this volume is reduced to S A Some of the steam con- 
densed is re-evaporated during expansion, hence pxv is 
greater at the point of exhaust than at the point of cut-off. 
The heat, however, used to re-evaporate is drawn from the 
cylinder walls, thus lowering the mean temperature of the 
cylinder and reducing the general efficiency. If steam had 
been generated at the lower pressure (15010 ), this pressure 
being just sufficient to balance losses due to friction, ete., 
in the pipes, and to keep the engine running at its recog- 
nised speed, with three-quarter load, the throttle valve 
being full open, then this steam at the valve chest is con- 
siderably wet апа will not act so efficiently in the cylinder, 
hence more steam is necessary. The heat units added at 
the boiler to increase the steam pressure make for economy, 
in во far that when either drying or superheating of the 
steam occurs by reason of throttling, these heat units are 
less than what would be necessary to generate steam at a 
lower pressure to compensate for the lower efficiency at 
the engine. 

With the introduction of a superheater to give 100deg. 
superheat to the steam, the same principles as those already 
enunciated apply if the superheater and boiler be con- 
sidered one plant. They should be reckoned as such if the 
one is built into the flues of the other. Economy will still 
accrue from generating at the higher pressure, but more 
because of side efficiencies, common to both conditions— 
with or without superheater—which will be dealt with 
later, rather than owing to drying of the steam at the 
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throttle valve. The extra heat unite, instead of being used 
to increase pressure, would be more efficiently employed 
adding a few degrees more superheat at. the superheater. 
To generate steam at 130lb. pressure would be more 
economical, provided superheat is added, if the extra heat 
units are applied directly to the superheater rather than 
used to raise pressure to 165lb at the boiler, but should 
those heat units be dissipated, or should the superheater 
be separately fired, these conditions would be reversed. 
However, most engineers will prefer to generate at the 
higher pressure (163lb.) for the following reasons, other 
than thermal, all of which make for more efficient running 
of the entire plant, and therefore indirectly result in 
economy: (а) If steam pressure is arranged at the boiler 
for different loads, the governors would be less seneitive, 
having to move the throttle more for regulation; in fact, 
if governing were performed at the boiler by raising and 
lowering pressure to suit the load, tha governors may be 
dispensed with, only under such circumstances. heaven help 
the firemen. (b) Auxiliary plant, such as feed pumps, 
which are steam driven and may work expansively, would 
be run more economically with the higher pressure. (c) A 
greater margin is availabie to permit of fluctuations of 
pressure and stil keep а constant pressure at the 
valve chest to maintain the correct speed. It is for 
this reason most refuse  destructors, when employed 
for steaming purposes, have a reducing valve introduced 
between them and the main battery of boilers, as a constant 
pressure cannot be relied upon, from refuse-fired steamers, 
due to the varied classes of rofuse consumed. (d) A greater 
aoe of energy ie retained in the boilers.—W ALLSEND-ON- 
NE. 


Answer to No. 717 (awarded 58.).— It is only natural 
that the pressure in the steam-chest should be considerably 
lower at three-quarter than at full load, for adjustment of 
initial pressure to suit the load requirement is the principle 
upon which throttle governing is carried out. The formula 
for the mean effective pressure—viz. : 
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where p; is the initial pressure and p, the back pressure 
distinctly shows this, for the other terms—r, the ratio of 
expanson, and p,—are constants. | 

The initial pressure varies proportionately to the load, 
and at maximum the steam should not be throttled at all. 
Having the boiler pressure fixed, speakiog generally, the 
weight of steam consumed per horse-power depends upon 
the number of expansions of steam that take place in the 
engine; in other words, upon the time of cut-off in the 
high-pressure cylinder, for the setting of the valves on the 
intermediate and low-pressure cylinders—the engine being 
assumed to be of the triple-expansion type—only determine 
the distribution of power between the three cylinders after 
the high-pressure valve has decided the power of all three 
combined. The most economical point of cut-off is by no 
means sharply defined ; several in the same neighbourhood 
may give practically equally good efficiency. The extreme 
is reached when the work done by the steam as it expands 
just equals the loss due to piston friction, etc. In good 
practice the expansion is carried to within Alb. or 5lb. per 
square inch of the condenser back pressure. Bat, in the 
engine considered, the valves are already set, so that the 
number of expansions is fixed also; the most suitable boiler 
pressure has to be decided upon. Now, the diameters of 
the cylinders, the cut off, and speed being fixed, a certain 
mean effective pressure must act on each of the pistons for 
a definite power to be developed. According to the par- 
ticulars, 160lb. per square inch in the gauge steam pressure 
is required under the conditions to run at full load. 

Clearly, then, if 200 h.p. is the maximum load, the 
boiler pressure must be 1601Ь. per square inch gauge + the 
drop in the steam mains—165lb. per square inch gauge 
will only just suffice. There will be no throttling at this 
load. Note.—This provides no margin for overload ; in 
case of overload the speed will drop. It is evident the 
steam pressure must not be reduced. The steam, if dry on 
entering the throstle valve, is throttled when steaming on 
а load less than full. It is superheated slightly. At three- 
quarter load, from the pressures given, six British thermal 
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units would be liberated, which would superheat the steam 
12:5deg. Е. Of course, this superheat would help to keep 
the steam dry during admission. With а considerable 
degree of superheat a reduction in steam pressure might 
be possible, not because of any thermodynamical reason, 
but on account of its beneficial effects in admitting the 
steam dry to the high-pressure cylinder, and possibly 
maintaining the dryness throughout expansion in that 
cylindér also. Any wetness reduces the heat units in the 
steam available for doing work, so that more steam has to 
be supplied. Condensation on the cooled cylinder walls 
adds to any original wetness, the degree being determined 
by the difference between temperatures of the steam upon 
admission and that of the walls. The poiat of cut-off, 
therefore, affects the wetness, for the later in the stroke it 
occurs, the higher will be the average pressure, and con- 
sequently the higher the mean temperature. 

Since the heat exchange is directly proportional to the 
period of contact, the loss is smaller in high-speed engines. 
The steam becomes wetter as expansion proceeds, owing tc 
molecular liquefaction due to the internal energy being 
expended in doing work. The wetness is a most serious 
source of loss, and leads to a great lessening of the useful 
heat extracted from all that taken from the furnace. The 
accompanying diagram gives an idea of the loss. In it are 
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shown four different curves, which represent the behaviour 
of the steam under different conditions; а b is the saturated 
steam curve, assuming adiabatic expansion. It follows 
approximately the law p v! ! = constant; ad is the hyperbola 
р v1? = constant, and illustrates the action generally taking 
place under favourablecircumstances, the steam being initially 
dry. Sometimes, however, the curve may fall away so far 
as to lie on the p r+ constant curve. The last curve (c?) 
is the case in which the steam is originally superheated 
sufficiently to keep the steam dry up to release. It can be 
seen joining the saturation curve. 

The object of superheating is to make the actual cnrve 
hug the saturation curve as nearly as possible. One per 
cent. of wetness in steam at 1881р. absolute would mean a 
decrease of 8:5 British thermal units in the total number 
available. Assume this percentage at cut-off. On the other 
hand, to have kept this steam dry would have required 
about 8deg. F. of superheat, or 5:8 British thermal units— 
that is, an extra expenditure of 35:8 units to avoid a loss of 
8:5—obviously a wise course. Still greater gain would 
accrue from the use of a higher degree of superheat; 
100deg. F. of superheat would be enough very: probably 
to keep the steam dry in the high-pressure cylinder up to 
release. Superheating then would have the effect of improv- 
ing the thermal efficiency, and therefore a less weight per 
unit power would be necessary. Even in this case, thougb, 
it would be advisable to use an earlier cut-off, and expand 
more fully if permissible. For three-quarter load, un- 
doubtedly the most economical boiler pressure would be 
130lb. per square inch, for, disregarding the question of 
whether any energy is lost at the throttle at the higher 
pressure, the increased radiation all over the pipe system at 
the higher temperature must cause extra loss. If three 
quarter load is regarded as top load, there would be no 
sense in using a so much higher boiler pressure than steam- 
chest pressure ; but, as remarked before, if 200 h.p. is the 
full load, then, of course, one would have to have the reserve 
of pressure to meet demands.—T. H. H. 
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Answer to No. 717 (awarded 58.).— Taking first the 
-difference in the amount of heat required to generate steam 
at the two different pressures, we find from steam tables: 
total heat of IIb. of steam at 145lb. per square inch abso- 
lute—i.e., 150lb. per square inch by gauge—from water at 
-32deg. F.=1,190 heat units, and for the same amount of 
steam at 180lb. per square inch absolute (165lb. per square 
inch by gauge)=1,195 heat unite, and as the total heat 
losses would be practically the same in each case, the extra 
heat required to produce steam at tbe higher pressure 
may be put down as 4 per cent. Now, the benefit derived 
from the higher pressure of steam at the throttle valve is 
the improvement in the dryness of the steam, due to the 
reduction in pressure, being equivalent to supplying the 
cylinder with a greater quantity of dry steam. Assuming 
the dryness fraction of the steam on the boiler side of the 
throttle valve to be 9, then the dryness fraction after 
reduction of pressure is obtained from the equation 


S +2, LI = S, + z, La, 
where S is the sensible heat, L the latent heat, and x the 
-dryness fraction of the steam; or, taking the. temperature 
of the feed water as TI, and the temperature of the steam 
as I., it is expressed more fully as follows: | 
4T, — Tj), +2, {966°6 - 7 (T, - 212)], 

= (T, Т), + 22 (966:6 —:7 (T, - 212)),. 


Cuse [.—Sceam at 145lb. per square inch absolute 
reduced to 13510, per square inch absolute. 
(355 – 32) + 9 {966 6—7 (355 – 212)} 
„(350 32) +2 (9666 — 7 (350 — 212)) 
1105-3184 870 . . . . (1) 
7. < equals ‘9203, being an increase in the dryness fraction 
of 25 per cent. 
Case II.—Steam at 1801. per square inch absolute 
reduced to 135lb. por square inch absolute. 
{370 32) + :9 (966:6 —°7 (370 212) 
= (350 — 52) +2 (966:6 — 7 (550 — 212)} 
1108-3184870z . . . . (2) 
х = '9080, 
giving the increase in dryness as ‘80 per cent., thus showing 
the increase in dryness from the higher pressure of steam 
to more than compensate for the extra heat required in 
raising it, and although the economy is not much, it is 
better to work with the drier steam, as it lessens the 
cylinder condensation trouble. This practice of generating 
steam at a higher pressure than required by the engine, 
and reducing down, is being largely followed. With 
reference to the question of superheating by 100deg., the 
total heat of the superheated steam is obtained by adding 
to the total heat of the saturated steam the amount of 
superheat multiplied by the specific heat of superheated 
steam, which is 48. 
Case III.— Case I. with 100deg. Е. superheat. From 
(1) we have the total heat of saturated steam at 145ʃb. per 


square inch absolute = 1,103 heat units; therefore, with 


the addition of 100dev. superheat, the total heat becomes 
1,105 + ( 48 x 100) = 1,151 heat units, 


this being equal to the total heat after reduction to 135lb. 
per square inch absolute. 
1,151 = (550 — 32) +2 (966 6 — 7 (350 – 212)} 
z = 967, 
‘increasing the dryness by 5:7 per cent. 

Case IV.—Case II. with 100deg. F. superheat. From 
(2) we have the total. heat of saturated steam at 180lb. per 
square inch absolute=1,108 heat units, which when super- 
heated 100deg. F. becomes 


1,108 + (48 x 100) — 1,156 heat units, 


"which is equal to the total heat after reduction, as before, 
to 155ʃb. per square inch absolute. 
1,156 = (350— 32) + z (966:6 — 7 (550— 212) 
х= 968, m 

‘increasing the dryness by 6:5 рег cent. The increase in 
the dryness of the steam by superheating 100deg. F. is 
-thus shown to be more substantial in both cases, but as to 
whether the superheating would be more economical 
depends on the cost of providing the superheat, as in the 


case of superheaters placed in the flue there is a loss of 

draught due to reduction of temperature in the gases, and 

with separately fired ones there is fuel and attendance as 

well as cost and maintenance in both cases.—E. L. 

Question No. 719.— In an alternating.current plant with rotaries a 
bad phase was made when synchronising snother alternator with 
one previouely running, and which caused all the rotaries to 

‘lose their fields. The same thing has happened when a bad 
phase has been made in synchronising a rotary. Could anyone 
explain in full detail exactly what happens to the rotary as to 
how it loses its field ? i 

Answer to No. 719 (awarded 75. 6d.).—Tbe cause of the 

trouble is the change in bus-bar voltage as a result of the 
bad parallelling. When the fresh alternator is switched 
on to the ’bus bars with its voltage out of phase with the 

*bus-bar voltage, a large idle or synchronising current flows 

between the ’bus bar and the incoming alternator armature. 

This current may be either a lagging or a leading one with 

regard to the 'bus-bar voltage, according to the relative 

phases at the instant of switching in. Thus, in Fig. 1 
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А and В represent the voltage curves of the incoming 
alternator and the bus bars respectively, and they are 
shown with A lagging considerably less than the correct . 
half-period behind B. Curve C is the algebraical 
sum of A and B at each instant, and shows the 
net resultant voltage tending to pass the syn- 
chronising current between the bus bars and the 
incoming alternator. This net voltage, and consequently 
the synchronising current, lags with regard to the ’bus-bar 
voltage, B, but if B had been the incoming voltage and A 
the bus-bar voltage, the synchronising current would be a 
leading one relatively to the ’bus-bar voltage. Either case 
is liable to produce the effects mentioned. If it is a lagging 
current there will be a sudden fall in bus-bar voltage, 
whilst if a leading current the 'bus-bar voltage will rise, 
due to the demagnetising armature reaction of a lagging 
current and the magnetising reaction of a leading current 
respectively. І 

Now, when a syuchronous alternating machiae, such ав a 
synchronous motor or a rotary converter, is subjected to 
changes of terminal voltage, the necessary balance between 
terminal voltage and internal back voltage is preserved, 
not by change of speed, as in a direct-current motor, but 
by changes in armature reaction. If the terminal volts 
drop, a leading current (lagging with regard to the internal 
back voltage) is immediately drawn from the mains and 
automatically weakens the field magnets of the rotary and 
reduces the back voltage to the required extent. The 
reverse occurs if the terminal volts rise. The amount of 
armature current taken to compensate for a given change 
in terminal voltage varies considerably with the design of 
the rotary, but a change of 10 per cent. in the terminal 
voltage might in some machines increase the input current 
of the rotary some 30 or 40 per cent. The current would 
increase whether the voltage charge were up or down, 
only in the former case the current would be a lagging one 
and in the latter a leading one. Supposing the rotaries 
to be already working at their full load, such an increase 
(or the still greater increase which would result from a 
greater voltage change than 10 per cent ) would open the 
automatic cut-outs on all of them. This is apparently 
what happened in the cases mentioned both with the badly- 
paralleled alternator and, which is practically the same 
thing, with the badly-paralleled rotary converter. It is 
incorrect to speak of the occurrence as a case of loss of field, 
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as à rotary cannot lose its field so long as it remains con- 
nected to the alternating mains, the direct-currrent voltage 
(which is also the shunt voltage) simply varying up or 
down in accordance with the alternating voltage.—Q. 


Answer to No. 719 (awarded 78. 6d.).— To answer this 
question we must find what effect a “ bad phase” bas on 
the circuit. Let O A represent the voltage of an alternator, 
A, already under load and with which another machine, 
В, is to be synchronised. Now, Вв switch shonld be 
closed when the phase of B's voltage is at O B'—:.e., 
opposed to О А —во that little or no synchronising current 
flows. Instead, however, a bad phase is made and B con- 
nected to A when B's phase is at OB. The resultant 
voltage acting through A and B is equal to OD The 
resulting current, О C (equal to О D- joint impedance of 
armatures), lags by a large angle 0 behind O D. Now, OC 
has nearly the same direction as O B, while it is nearly 
opposed to О A—i.e., machine B is retarded while A is 
accelerated. Consequently the angle А О B increases to 
180deg, when О D and О C become zero. But А is now 
running above normal speed and B below, so that the 
machines overshoot the mark, and a current, O C', nowflows, 


tending to again restore А О B to a straight line. This 
swinging or “ hunting" continues (with a period depen- 
dent upon the inertia of moving parts, and impedance 
of armatures) for some minutes, it may be, but, in the 
absence of any regular disturbing force, gradually dies 
down to zero. The effect upon the distant rotaries, 
however, may be most marked, as may be seen. Every 
surge of the generators produces a fluctuation in magni- 
tude and phase of the alternating voltage impressed on 
the line. This disturbs the rotaries, and they endeavour 
to follow these changes, and set up а see-sawing action 
amongst themselves, and between themselves and the 
generators. The effect is aggravated if the natural time of 
swing of the rotary armatures (determined by their inertia 
and impedance of the circuit) happens to be near to or a 
multiple of that of the generators. Under these circum- 
stances, the effect may be so large as to swing a rotary 
clean out of phase, and cause it (if by that time the 
alternate-current cut-outs have not acted) to drop into phase 
again either with the same or a reversed polarity on its 
direct-current brushes. If the armature falls back a distance 
eorresponding to an even number of poles, the polarity will 
be the ваше, and the field which had temporarily dis- 
appeared will rebuild in the same direotion, but if an odd 
number of poles, the polarity will be reversed, and will 
reverse the field current. With several rotaries in parallel, 
probably all the direct-current breakers will open, and, if 
the fields are supplied from the ‘bus bars cut them off, 
leaving the machines running with no fields. With the 
fields excited from the brushes, however, each rotary after 
such a disturbance will settle down with one or the other 
polarity, and the field build up again. In any case the 
field is temporarily or permanently lost. It is, of course, 
probable that flashing over will also take place at the 
commutator during the upset, especially with high-frequency 
machines. | 
Conditions vary so much with different plants that it is 
not always possible to say precisely in full detail the order 
of events, but the above describes what was the probable 
train of causes leading to what F. B." observed. —R. C. 
Question No. 720.—In а certain type of coking stoker the bars are 
subjected at the back end to а very intense heat and soon burn 


away, resulting m in serious damage to the stoker, due 
to them falling. The bars supplied by the makers are of а 


‚afterwards traced back to the personal equation. 
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low-grade cast iron. What should be the composition of the ігор: 
in order, as far as possible, to resist the intense heat 
Answer to No. 720 (awarded 7s. 6d.).—It is more than 
probable that the trouble is not due to the bars being made. 
of any particular brand of cast iron, but is caused by other 
conditions, which we will consider in detail. The coal may 
be unsuitable ; some coals require the furnace to be cleaned 
out very often, and when the boiler is fully employed the 
firebars are apt to become caked up with clinker and so get 
burned. There may also be inattention on the part of the 
attendant ; many boiler troubles, at first prex M nae. are 
ome 
mechanical stokers have an intermittent instead of a con- 
stant supply to the furnace. When the coal is fed 
at intervals there is a tendency, particularly with. 
certain brands of coal, to accumulate in heaps and 
prevent the passage of air between the bars. Another 
reason may be that there is not sufficient space 
between the bars for the particular coal used ; in a some- 
what similar case an increase of jin. effected a considerable 
improvement. Any increase made in the space between 
the bars must depend on circumstances, as too great a 
space may make matters worse. The bars should have 
end-play in the proportion of about lin. to the foot. Bars 
sometimes burn out through the upper surface of the grate 
being uneven—that is, should one bar be raised much above 
its fellows, that bar will stand a much greater chance of 
being fused. As a last resource wrought-iron bars might 
be tried ; these stand a much higher temperature than cast- 
iron bars before melting, but would be considerably more 
expensive. Speaking from experience, the writor has never 
known firebars burn out except from: the causes enumerated 
above. It is very doubtful whether an alteration in the 
brand of iron would mend matters ; the remedy will almost 
certainly be found in another direction. —M. M. 


Answer to No. 720 (awarded 7s. 6d ).—In this question 
it appears to the writer that the matter is not so much 
one of the firebars being of poor quality iron as the 
treatment to which they are subjected. The writer has 
experienced exactly similar troubles as those mentioned in 
the question, and found the causes to be as follows: Poor 
quality coal will require to be forced in order to keep up 
steam on heavy loads, and in forcing it it will melt and 
stick to the bars. This keeps the air from getting up 
between the bars to keep them cool, and the clinker fuses 
on to the bars and has to be kept free by the frequent use 
of the slicer. This separates the clinker, which takes the 
fused part of the bar along with it. The writer has seen 
new bars put into fireboxes, and the next time they have 
been examined (in about eight weeks) they have been burnt 
away во much as to be useless. By using a better quality 
coal, or by putting another boiler into service during heavy 
loads, so that the poor quality coal can be burnt without 
forcing, the trouble of burnt firebars has disappeared. 

Another point with regarde to the bars dropning down 
is in the way they are held. The bar ends generally work 
over a sill-plate, but ought not to rest on it, а bearer bar 
being fixed about 6in. further under the bars to support 
them. Sometimes through bad erecting this bearer bar will 
be too low, and consequently the bars will rest on the sill- 
plate, and when they get burnt short will drop on to the 
bearer bar and probably cause trouble. Boilers in which 
this defect has occurred, and which otherwise might have 
been kept in service much longer, have had to be shut 
down until new bars could be put in. If, however, the 
bearer bar is the right height, the firebars, although burnt 
short, will not drop and catch against the sill-plate, and 
the worst thing that will happen will be a small quantity 
of fire will continually be dropping out. 

It is the writer's opinion that it is more economical to 
burn a better grade coal, with all its attendaut advantages 
of better steam pressure, less forcing of fires, and less work 
for the stokers, and smaller repairs, than to burn & poor 
coal and firebars and have a heavy bill for renewals.—H. B. 


[Other replies to Question No. 720 will be given in our 
next issue.—Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 


QUESTIONS. 


731. How would you measure the self-induction of an alternatoi's 
armature ! —E. V. C. 


732. What is the best method of predetermining the voltage drop due 
to magnetic leakage in a transformer at, say, fall load and any 
given power factor? — R. S. L. 

ANSWERS. 

Question Мо. 720.— In a certain type of coking stoker the bars are 
вої jected at the back end to а very intense heat and soon burn 
away, resulting very often in serious damage to the stoker, due 
to them falling. The bars supplied by the makers are of а 
low-grade cast iron. What should be the composition of the iron 
in order, as far as possible, to resist the intense heat? 

Answer to No. 720 (awarded 78. 6d.).—A good cast iron 
for stoker bars should contain as great a percentage of iron 
(pure) аз is practicable to procure a sound casting. It 
should contain as little sulphur as possible, not more than 
2 5 per cent. of silicon, and not more than 1 per cent. of 
phosphorus. It is extremely difficult, and to some extent 
impracticable, to lay down any hard-and-fast chemical 
specification ; the cost, if such a specification were adhered 
to, would be prohibitive. The old-time “ trial by error" 
system has evolved, for each foundry or engineer, a bar 
which is suitable, and thus so many mixtures, each of them 
in the hands of a particular founder, can be cited as 
successful. A mixture which has been used for some 10 
years in making bars for a well-known type of mechanical 
stoker is made up as follows: one part of hard iron, pre- 
ferably old firebars; one part of pig iron, Scotch No. 1; 
three parts selected scrap iron. The above is a typical 
founder’s mixture, and it is a matter of considerable dis- 
cretion as to the selection of the sorap. No trouble has 
been, however, experienced, and a good sound uniform 
casting has almost invariably obtained. The personal 
element thus must enter into the question, but care and 
experience lessen the chance of failure. 

It must be said here that steam jets are used under the 
ends of the bars to keep them cool, and it may be that the 
propounder of this question has not availed himself of this 
method of prolonging the life of his bars. It is contended 
that jets are wasteful and a source of loss; they may be if 
not carefully used. All that is needed is a thin film of 
steam rising up under the ends of the bars, and the con- 
sumption need not, and should not, be more than of the 
order of 1 per cent. of the steam raised. It is a simple 
matter to run a couple of jin. pipes along the side of the 
furnace under the bars connected by а cross pipe under 
the far end of the bars. The cross pipe need be only fin. 
diameter, and should have a number of small holes about 
Irin. diameter drilled so that the steam may escape in a 
nim and the draught carry it through the ends of the bars. 
Several firms advertise fireproof bars which they claim have 
a life many times that of the ordinary bars, but the com- 
position of these is of a necessity a trade secret.—S E. T. 


Answer to No. 720 (awarded 5s.).—The question as to 
the. composition of the iron for the firebars of coking 
stokers, of the moving grate type, is not of such import- 
ance to the engineer as the proper working of the bars. If 
the writer of the question sees that his bars have a slight 
fall towards his back, say, of 3in., aud a more efficient 
supply of steam jets to the back end of his firebars, he 
may get over the difficulty of his ends burning off. This 
has been the writer's experience for the last five years, 
having experienced the same difficulty when first starting 
the plant. He must also see that his bars have their full 
travel. Overhauling the stoking gear occasionally is con- 
ducive to economy.—J. С. 


Question No. 721.—An ejector condenser coupled close to the exhaust 
range and about 2ft. below, supplied with water from a centri- 
fugal pump at a pressure of over 201b. per square inch, will not, 
either in а vertical or horizontal position, give more than 20ш. of 
vacuum. Explain the reason for this. 

Best Answer to No. 721 (awarded 105.).—*'* E. L.” does not 
give information enough to enable the peculiar defect, if any, 
in the ejector condenser, or ite arrangement, to be deter- 
mined. It is possible to maintain at least a 24in. vacuum 
with the type of condenser under consideration, and with 
enough cold water at the pressure mentioned that vacuum 
should be easily kept. | 

In the appended sketch, an arrangement of an ejector 
condenser plant which has been in daily use for some two. 
years is shown. It deals with the steam from three 70. b. h. p. 
engines, and maintains a 24in. vacuum when all the 
engines are running at full load. About 4,0001. of steam 
are used per hour by the engines, and the condenser is 
rated to pass 10,560 gallons of water (condensing) per 
hour. The centrifugal pump raises the water into a tank, the 
bottom of which is some 15ft. above the water inlet of the 
condenser ; the condenser is 4ft. long, and the discharge pipe 
is 2ft. long. The difference of level between the supply 
and the discharge is thus some 21fc. The pump has a head 
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of about 30ft. to overcome, allowing for pipe friction, etc., 
апа the power necessary is 
105,600 x 50 
55,000 x 60 
Allowing 40 per cent. pump efficiency, 4 b.h.p. would 
suffice for driving the centrifugal pump, and in the above 
case a 5-b.h.p. motor is more than ample for the work. Tbe 
tank is interposed between the pump aud the condenser, so 
that any air sucked in at the pump glands and pipe joints 
may be prevented from entering the condenser, as it is 
found to materially affect the vacuum. | 
The ejector should be fixed vertically —i. e., the water 
inlet and discharge should be vertical, and the flow also; 
а minimum of 15ft. should be allowed as head at the con- 
denser water inlet, and а clear discharge of 2ft. shovld be 
allowed below the discharge flange. Where practicable, 
а tank should be interposed between pump and condenser, 
and the discharge pipe should be water sealed. If these 
details be followed, апа an allowance of 26lb. of water 
at 60deg. F. per pound of steam made, a 24in. vacuum 
should be readily obtainable. Of course, the pipes—i.c., 
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exhaust, water inlet and outlet pipes—must be of ample 
в20.—8. E. T. 

Answer to No. 721 (awarded 7s. 6d.).—It certainly seems 
strange that the condenser will not give more than 20in. 
of vacuum with an equivalent head of water of 46ft. Ic 
order to find what has become of the other Ain. or Sin., 
the following tests should be carried out. As a preliminary 
trial, the valve between the condenser and the exhaust 
range should be closed and the condenser started by open- 
ing the air-cock and turning on the water. The air-cock 
should then be closed and the vacuum in the condenser 
noted. It will probably rise to 29in. of mercury. If it 
does not rise above 28in., the fault must be looked for in 
the condenser iteelf. First of all, see that all joints are 
tight, and also that the water inlet is free from obstruction. 
Also notice whether there are air bubbles in the water, 
as these would, of course, partially destroy the vacuum. 
If the fault is not discovered in the condenser, attention 
should be turned to the pipework. This is the most likely 


place, and all joints should be carefully examined for leaks. 


If practicable, the pipes might be tested with steam up to 
50lb. per square inch; this will show up any leaks at 
once. If bubbles are found in the discharge water when 
the engines are working they indicate a leak somewhere, 
providing no bubbles came through when testing the 
condenser by itself. Should these tests not discover the 
fault, it would seem as though the condenser had too much 
work to do. It may be taken as a rough approximation 
that 550 gallons per hour will be required for every 10 h. p, 
and other sizes proportionately. With the figures given 
а 25in. vacuum should be maintained, provided that the 
condensing water is below 60deg. F. Unfortunately,“ E. L.“ 
does not say what size condenser or what weight of steam 
he is dealing with, as if he did it would be possible to 
speak more definitely as to the probable cause of his 
trouble.—H. C. H. 

Answer to No. 721 (awarded 1з. 6d.).—One of the pointe 
often overlooked by engineers when installing condensers 
of the ejector or similar types, is the supply of water to 
the condenser free from air, and, from the particulars given 
by “E L.,” I should say this is the cause of the trouble in 
his case. If the water supply comes from a river, or a 
running stream of any description, or even from the town 
mains, there will be a certain amount of air in the water 
before it enters the pump suction pipe; and with a very 
small leakage in the suction pipe a considerable amount of 
air will be drawn into the pipe. If “E. L.” has not 
examined the suction-pipe joints already, I should advise 
him to do во, and he might find an increase in his vacuum 
right away. However, a perfect suction pipe will not 
get rid of all the air in the water, but there are 
several ways by which this air can be got rid of. 
A tank could be placed just below the pump, as near 
to it as possible, and the suction for the pump taken 
from this tank. This would allow the water in the tank 
to deliver up the air. The suction pipe would have to be 
as short ana have as few joints as possible, or things might 
soon be as bad as before if one of the jointe happened to 
leak. This method, however, is impracticable in a lot of 
cases and also expensive, as it involves the cost of a tank, 
and possibly of another pump to fill it. 

Another way would be to place the tank high enough 
above the condenser to get the requisite pressure, and use 
the pump for filling the tank. This method also has the 
same objections as the last method. A way by which I 
have known the same difficulty to be overcome, and the 
cost of which is trifling, is as follows: Au air-vessel, which 
should have an opening about equal to the diameter of the 
pipe to offer a fairly large surface to the water, is placed 
on the pipe between the pump and the condenser; a 
small pipe, say about lin. gas- barrel, is screwed into 
the top of the air-vessel, and taken up high enough to stop 
the water running over the top, which is left open; it 
would have to be about 45ft. in E. L.'s" case. It will 
be found that the air will escape by the pipe. An automatic 
valve could be placed on the air-vessel instead of tbe air- 
pipe, so arranged that when the water in the vessel got 
below a certain level, a cock at the top of the vessel would 
open to let out the air ; only as the cost of this apparatus 
would be more than an air-pipe, and its action is.not as 


certain, i& cannot be considered such & good arrangement.— 
J. B. R. 


Answer to No. 721 (awarded 58.).— There are many 
reasons to account for the vacuum being as low as 20in. in 
the case mentioned. Iu the first place, is the condenser 
big enough for its work? Is the water supply sufficient in 
quantity and low enough in temperature?! Water used 
over and over again from a cooling pond will be liable to 
get very warm as the day progresses, and this will easily 
keep the vacuum low. If this is the cause of the trouble, 
the vacuum will be higher when starting up for the day, 
and will gradually drop as the water in the pond becomes 
heated up. Better cooling facilities are, of course, the 
remedy for thie fault. Are there any leaky glands on 
the engine, or leaky joints between the engine and 
exbaust range and condenser, these should be examined, 
and any leaky glands or joints repacked or remade. A 
very slight amount of air drawn in this way will make 
a very great fall in the vacuum. If possible, have 
the condenser outlet pipe discharging below the level 
of a small well. Any air brought in through leaky 
glands or joints, or entrained in the water, can at once be 
detected, as the air bubbles will, of course, rise to the 
surface of the well. The centrifugal pamp may be drawing 
air either at the shaft glands or at a joint in the suction 
pipe. Ifthe pump is not drowned, this will be found out 
by observing the amount of energy necessary to drive the 
pump. If this is at all excessive, the pump should be over- 
hauled at once, as air introduced in this way tends to break 
the column of water supplied to the condenser, and as it is 
essential for the best working that the water be supplied in 
a steady, unbroken column, it is obvious that the vacuum 
will suffer badly. Any of the above defects will keep the 
vacuum down, and should be sought for and remedied at 
once, as 20їп. is very poor for the type of condenser 
mentioned, the writer being able to keep 27in. on a constant 
all-day full load with a head of 12fc. to 15ft. and a constant 
supply of water from a river. The amount of head in this 
case is quite ample, and could be reduced with resulting 
economy, provided that the condenser or its connections 
are kept in a proper condition.—W. T. W. 

Answer to No. 721 (awarded 5s.).—It is possible, though 
perhaps hardly probable, that the condenser put in is not 
of sufficient capacity to deal with the load of the engine. 
If the condenser is large enough, there are several things 
which would prevent its maintaining a proper vacuum. 
Unless the joints in the exhaust range and connections to 
condenser are well fitted, air leaks through and impairs the 
vacuum. Another reason may be that the piping for the 
delivery of condensing water is too small or has become 
partially choked by sediment, or possibly small stones 
which have been carried over with the water; this also 
applies to the condenser itself and exhaust piping. If the 
condensing water is used over and over again, being circu- 
lated through some cooling apparatus, it is possible that 
the water may become fairly hot, necessitating a 
bigger supply than the condenser can deal with. The 
question states that water is delivered at 20lb. 
per square inch. Is this pressure at the pump 
or at the condenser? If at the former, and the con- 
denser is connected by a long length of piping having 
several bends in it, the pressure at the condenser is con- 
siderably lowered, and the quantity of water diminished, 
and not a sufficient supply kept up. The steam valves of 
the engine should also be examined to see if any leakags 
takes place, as this causes a considerable amount of extra 


steam to the condenser, which would prevent it maintaining 


the vacuum. As it is rather unusual for ejector condensers 
to get out of order when properly erected, on account of 
their simplicity of working, it would be as well to check 
the vacuum gauge. No advantage, in the writer's opinion, 
is gained by running the condensers horizontally.—EnRc. 

Question No. 722.—Describe the beat methods of plating carbon 


brushes with copper or nickel, having.regard to the faot that 
carbon is porous and absorbs the electrolyte. 


- Answer to No. 722 (awarded "7s. 6d.).—The only real 
difficulty attending the electroplating of carbon brushes is 
that arising from the absorption of the electrolyte by phe 
carbon. During the drying of the brushes, after the 
plating is completed, the absorbed salts crystallize cut, 
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corroding the plating, and fouling the portion of the brush 


left bare. This will go on for a considerable time, and it 
is almost impossible to remove the absorbed salts by washing. 
The problem arises how to prevent the absorption. This 
might be accomplished by coating the carbon with a thin, 
acid-proof, non-absorbent material, such as paraffin wax 
dissolved in benzine ; but this means that the metal plating 
would be more or leas insulated from the carbon, and the 
‘beneficial object of plating impaired. The best method 
known to the writer is to soak the brushes in distilled 
water for a few days until they become saturated, after 
which they should be instantly placed in the electrolytic 
bath with the current connected, so that the deposition 
commences the moment the brushes touch the electrolyte. 
Even then a little of the electrolyte will be absorbed by 
diffusion, but not sufficient to cause any trouble. At the 
commencement, the brushes should be immersed gin 
deeper than their normal position, until a thin coating of 
metal has been deposited. By then raising them to normal 
position the carbon is brought out of contact with the 
electrolyte. 

The following solutions will be found very suitable : For 
copper раша 0 а quantity of distilled water, repre- 
senting the bulk of the electrolyte to be used (which bulk 
will depend on the number of brushes to be coated at one 
time and the size of the tank), add crystals of cupric 
sulphate gradually, and with constant stirring until the 
solution attains a gravity of 10deg. Beaumé, or 1 075 
specific gravity. Then add, with constant stirring, pure 
sulphuric acid until the specific gravity rises to 1 083. 
Filter the solution. Use clean pure copper anodes 
suspended on each side of the cathode brushes, the total 
working surface of anodes to be equal to total brush cathode 
surface. A current density of 10 amperes per square foot 
will be found suitable. On removing the brushes wash 
well in distilled water. Dry in hot sawdust or in water- 
oven. Polish gently with a steel burnisher. 

For nickel plating it is best to first cover the brushes 
with a film of copper. Prepare the nickel electrolyte as 
follows : for every 10 litres of electrolyte required, accord- 
ing to the size of tank used, dissolve 135 grm. of pure nickel 
Ча weak sulphuric acid (one of acid to two of distilled water 
фу weight), and heat until completely dissolved ; add some 
distilled water and neutralise the liquor with ammonia. 
Filter the solution. In another vessel dissolve in distilled 
water 70 grm. of carbonate of ammonia, and add, with care 
and constant stirring, sulphuric acid until the solution 
‘becomes neutral. Filter the solution. Mix the sulphate 
of ammonia thus obtained in the second vessel with the 
‘sulphate of nickel made in the first vessel, and add cold 
distilled water to make 10 litres. Use pure nickel anodes 
having a total working surface equal to total brush cathode 
surface. A current density of 10 amperes per square foot 
of cathode surface will be right until a film of deposited 
nickel is obtained, then raise the brushes tin. (as in the case 
of coppering brushes) and reduce to five amperes per square 
‘foot. On removing wash the carbon brushes in cold water, 
and dry in hot sawdust. If required to polish the deposited 
nickel, it must first be cleaned by means of rapidly revolving 
brushes. An ordinary circular pig-hair brush sprinkled 
with soft chalk is first used, and a vigorous scrubbing 
given; then felt discs and finely pulverised chalk or hard 
red is used, and finally a disc of wool, which gives a shining 
brightness.—G. W. 


Answer to No. 722 (awarded 7s. 6d.).—The first thing 
to do is to make the carbon brush waterproof. This is done 
by dipping the part intended to receive the coating of metal 
‘in hot paraffin wax. It is now necessary to remove the 
excess of wax, and to improve the conducting property of 
this part of the carbon. This is done by brushing it with 
a very stiff brush made of fine wire, and rubbing in’ the 
finest plumbago. Another method is to dip the carbon, 
after removing the excess of wax, in a solution of phosphorus 
dissolved in bisulphide of carbon; while still moist dip the 
carbon into a bath of sulphate of copper or nickel. 
becomes coated with an almost invisible film of metal, owing 
to the phosphorus acting upon the metal in the bath, and 

depositing it in a metallic form. The coating сап now be 
deposited upon the carbon by either of the two following 
solutions: the two mentioned are the easiest and simplest, 


It now. 
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though there are many others as good. Get a sheet of 
copper and prese it into the shape of the brush, making it 
so that the carbon can be easily suspended by means of a 
clip inside, leaving, say, Jin. space all round; make the 
copper the anode by attaching the positive lead thereto, 
and the carbon the cathode. The carbon should be as 
central as possible, so that an equal deposit all round can 
be obtained. The carbon is suspended by a clip; one 
bought at a stationer's answers the purpose excellently. 
The electrolyte is dilute sulphuric acid, and the current 
quarter of an ampere per square inch. 

The above remarke apply to nickel plating, though 
greater care is required. The anode (nickel) should be 
shaped as in the diagram. Some nickel should first be 


dissolved in a 10 per cent. solution of sulphuric acid, and 
then neutralised with ammonia until there is no action 
either on red or blue litmus paper; the bath should 
frequently be tested so as to keep it right. As the nickel 
is deposited the bath becomes acid; then, if ammonia be 
added to make it neutral again, you may find a few minutes 
later the bath is decidedly alkaline. The current strength 
should be somewhat stronger at first than subsequently, but 
it must not be so intense that the metal becomes burnt 
(when too high a current density is used the deposit 
becomes grey in colour and pulverulent, and is said to be 
burnt).—C. A. B. 


Answer to No. 722 (awarded 5s.).—The following method 
is one which I devised some time ago for plating carbon, 
and the results which I have obtained are entirely satis- 
factory. The objection caused by the soaking up of the 
electrolyte has been avoided to a great extent by securing 
a rapid deposit, and this has also its industrial advantage 
of lowering the time requisite to produce an adherent 
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deposit. The effective operation in connection with this 
process is the rotation of the cathode (in this case the 
carbon brushes) which admits of a high current density 
being used, at the same time producing an adherent and 
uniform deposit of the metal. This rotation of the cathode 
causes the liberated gas to be thrown off from the surface, 
and, owing to the “skin ” friction of the electrolyte, a very 
uniform deposit of copper is obtained. 
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Fig. 1 illustrates an apparatus suitable for plating 


carbon brushes. L L.T. is a lead-lined wooden tank ; C.A., 
copper anode, insulated from lead lining by means of glass 
strips, showh black; W.C, wire connection from copper 
anode to terminal A, insulated from electrolyte by enclos- 
ing in a glass tube; C.B., carbon brushes; C.C., clamps 
for carbon brushes ; W.F., wooden frame, consisting of four 
radial arms, to which clamps are fixed ; C.R., contact ring, 
which revolves in contact with a metal brush and forms 
a metallic connection between the cathode and the 
terminal K; P P., pulleys over which wire ropes pass and 
enable the frame to be raised in order to insert апа remove 
carbon brushes ; C. W., counterweight ; S.P., steady pin for 
securing frame during rotation of cathode. Having placed 
the carbon brushes in position in the clamps, the frame is 
lowered, so that the area to be deposited upon is below the 
surface of the electrolyte; the frame is then rotated at a 
speed just insufficient to cause splashing, and the current 
switched on. 

The following points should be noted : (a) the operation 
of lowering and rotating the frame and switching on the 
current should be performed as quickly as possible; (b) the 
cathode must be rotated continuously whilst the current is 
flowing, and only allowed to remain stationary after the 
current has been switched off. The actual time required to 
obtain the deposit is about two minutes at a current density 
of about 400 amperes per square foot of cathode surface. 
After removal from the plating frame, the plated portions 
of the brushes should be well rinsed in hot and cold water, 
and then the whole allowed to dry in a hot sawdust bath. 
When the drying is completed, the plated portions should 
be polished up by means of a calico mop treated with 
rouge; the metallic surface then presented should be 
brilliant and adherent. If the carbon brushes have been 
handled much before plating, they should be brushed over 
with an ordinary *blacklead" brush. Either of the 
following electrolytes will be found satisfactory : 

(a) Copper sulphate, 20 parts; water, 100. 
(b) Copper sulphate, 12 parts; sulphuric acid, 23 ; water, 64. 

This method is equally well adapted to nickel-plating, 
the only difference being the substitution of a nickeling 
solution and nickel anode in place of the copper. A little 
practice enables this whole operation to be performed very 
rapidly, as no appreciable time is lost in waiting for the 
deposition to take place, as is occasioned when the cathode 
is stationary.—8. 

Question No. 723.—The poles of a shunt-wound direct-current 
machine (bipolar) are found to be reversed after dealing with a 
heavy ehort, the current probably amounting to 350 amperes, the 


normal full load of the machine being 180 amperes. 
reason be given for this? 


Answer to No. 723 (awarded 7s. 6d.).—The polarity of 
the field magnets of any shunt-wound self-exciting dynamo 
is not a fixed property of the machine, as it is easily 
reversed under certain conditions. By referriog to 
Figs. 1A and 1B it will be seen that the connections are 
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unaltered by a change in the polarity of magnets, as a 
corresponding change takes place in the sign of the brushes. 
It is sometimes found necessary to separately excite from 
an external source the field magnets of a dynamo on test 
for the first time before it will excite itself; this is due to 
no residual magnetism existing in one of the magnets 
towards north polarity in excess of that in the other. 
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The output characteristic curve of a shunt-wound dynamo . 
takes the form of that shown in Fig. 2. "This curve shows 
that the voltage drops very gradually until а certain point 
is reached (usually about double or treble load), when it 
suddenly falls away to zero. This is due to the external 
resistance of the circuit becoming во small as to allow only 
a very low current to pass through the shunt coils, since 
the two circuits (external and shunt) are ia parallel and 
the resistance of the latter remains constant while the 
former decreases. Consequently, a; the point on the curve 
where the voltage drops away the field magnetism is very 
unstable, and it is under these conditions that the 
demagnetising field of the armature is at its maximum, as 
shown later. 


Voltage... 


.. Load... 
Fic. 2. 


Fig. 3 diagrammatically shows a cross-section of a bipolar 
armature and field coils, the direction of the flow of the 
current in each case being by the symbols О and (x). The 
former indicates that the current is flowing towards the 
reader and in the opposite direction for the latter. The 
brushes are shown in the normal position with an angle of 
lead equal to ¢, this lead being required to allow for the 
distorting effect of the armature demagnetising field. By 
careful study of the direction of the currents in the 
armature conductors, lying between the lines A and B, and 
also in the shunt coils, it will be seen that the field produced 
by these armature coils is in direct opposition to that of the 
shunt coils. As this demagnetising field (usually termed 
"armature reaction”) increases with the load, it will be 
very strong when a dynamo becomes short-circuited, 
especially as the field produced by the shunt coils is in a 
very unstable condition under these circumstances, as stated 
previously when considering the curve in Fig. 2. 


; Shunt Coil < X ; 
QOOO fA... 
e o 


On a bad short-circuit and with inferior iron in the field 
magnets, the polarity of the machine is quite likely to be 
reversed by the field of the armature overpowering that cf 
the shunt coils. Consequently, on removing the short- 
circuit and starting the machine up again, it will be found 
that the latter willre-excite itself in thereverse polarity dueto 
the original residual magnetism being wiped out and replaced 
by residual magnetism of the opposite polarity.—P. 


[Other replies to Question No. 723 will[be given in our 
next issue.— ED. E. E. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 


question has appeared. 


QUESTIONS. 
755. In a three-phase sub-station for rotary converters, the three 
single-phase transformers are conneoted in mesh. From each of 
these transformers an extra lead is taken on the low-tension side 


А A 
“= 7 2 
= 7 
= "7 
— I 
A c : 
~ 
У 2 
IA А, | 
<a ^ 
x = D j 
D 2 
o 


00000 00 000 
7 C 
to provide a lower voltage for starting the starting motors of the 


rotaries. In what phase are these extra leads—:, y, and z t— 
POLY PHASE. 


54. Desoribe the Harrison system of electric signalling for single-line 

working on tramways.— R. G. R. 
ANSWERS. 

Question No. 725.—The poles of a shunt-wound direct-current 
machine (bipolar) are found to be reversed after dealing with a 
heavy short, the current probably amounting to 350 amperes, the 
normal full load of the machine being 180 amperes, Can any 
reason be given for this ? 

Answer to No. 723 (awarded 78. 6d.).—The explanation of 
the reversal of poles is a very simple one. It is easily 
understood that the greater the current delivered by a 
shunt machine, the smaller will be the voltage—magnetisa- 
tion assumed constant. For by Ohm's law the loss of 
pressure in the armature is equal to the current flowing 
through it x the resistance of the armature. Now the 
resistance being constant (of course, it inoreases slightly on 
larger loads due to heating of the coils), and the magnetiaa- 
tion assumed во, it becomes clear that greater current means 

eater loss in armature, and therefore less external volte. 

n Fig. 1 is given the characteristic—the relation between 

voltage and current—of a shunt machine. The full line 
indicates the working part of the curve. Of course, there 
are other things which tend to reduce the pressure also. 
The existence of the armature cross magnetising turns 
necessitates the rocking of the brushes in order to obtain 
sparkless collection of current. This rocking of the brushes 
produces back magnetising turns, which, reacting on the 
field magnets, lower the value of the induction, and there- 
fore lower the voltage. 

Now, it is the combination of the demagnetising turns 
on the armature, combined with the lowering of terminal 

ressure, that produced the effects quoted by С. W. S." 

iratly, on the short happening a tremendous current 
poured out of the machine. 'The immediate effect was to 
lower the terminal voltage of the dynamo. This lowering 
of the voltage immediately reduced the current in the field 
magnets, which in turn reduced the excitation of the fields. 

The existence of the demagnetising turns now made its 

effect very sharply felt owing to the terrific current passing 

at the time. Again, down went the excitation and likewise 


the pressure, until, completely demagnetised by the arma- 
ture turns, the magnetisation of the fields simply. dropped 
out. By this time no doubt the machine was cut out. 
When run up again it is extremely probable that there 
was a small amount of residual etism in an opposite 
direction to the usual “ flux," it being left by tbe wiping out 
action of the back magnetising armature turns. Con- 
sequently the machine generates inversely, and likewise 
the poles are found to be reversed. 

The whole action is really due to the effect of the arma- 
ture in the matter. The dotted line in Fig. 1 is the 
characteristic of the shunt machine beyond, working loads. 
The machine is designed во that from А to B, the workin 
limite, the pressure drop shall be a certain amount, but beyo 
this voltage falls off much quicker than formerly, until finally 
а point, С, is reached where the magnetisation falls off at a 
greater rale than the pressure. The result is that the 
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magnetisation drops out, and an explanation may be found 
in the fact that the back magnetising turns are much 
stronger in effect, the current being greater, and also in the 
fact that the actual magnetisation (direct) falls off much 
quicker at small currents (as would flow with decreased 
terminal pressure):than for normal currents. An examina- 
tion of Fig. 2, which is an induction curve—that is, prac- 
tically the relation between lines through armature and 
current in field coila—will make this clear. X is about the 
working part of the curve—that is, the position of X 
indicates the induction and current to be those at normal 


INDUCTION FACTOR 


CURRENT IN ARMATURE: 


Fie 2. 


load. Now, any decrease of current at X would not pro- 
duce nearly as much effect as a corresponding decrease 
at Y. Now, any decreases that took place due to fall in 
terminal voltage, as indicated by the fall in A B (Fig. 1), 
would only act їп the neighbourhood of X: whilst any f 

in terminal voltage under short-circuit (the voltage, there- 
fore, as explained before, being small) would be in the. 
region of Y. Therefore, the whole tendency under short- 
circuit is to demagnetise the fields and remagnetise them in 
the opposite direction by the back ampere-turns on the 
armature. This explains the phenomena of reversal.— 
Т. Т. 
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Answer to No. 723 (awarded 5s.).—It ia not difficult to 
give a reason for this reversal of the magnetism when we 
consider the “ characteristic curve” of the ordinary shunt- 
wound dynamo. In Fig. 1 two characteristic curves are 
shown for such a dynamo, the one marked A being the 
internal characteristic, and showing the relation between 
the total generated E.M.F. and the current in the armature; 
the other, B, showing the relation between the E.M.F. at 
the terminals of the machine and the current in the external 
circuit. 


Now, suppose the machine is being worked at the point 
C on the Curve B—that is, it is giving 160 volts at ita 
terminals, and а current of 150 amperes, and the short 
develops. The current rises and the volts fall along 
the Curve B, until the bend in the curve is rounded 
and the unstable portion is reached. The current 
then falls rapidly, and the voltage also falls, and 
we again pass through a condition at the point D 
where the current is 150 amperes. Now, the current 
in the armature of a dynamo tends to demagnetise the 
field magnets, because of the forward lead that must be 
given to the brushes, and this demagnetising action depends 
only on the current and the angle of lead, and therefore it 
will have the same value at D as it had at C; but now the 
volta at the terminals are only about five instead of 160 as 
before, and therefore the field magnets will be very weakly 
excited, and it is possible, as seems to have been the case 
in this example, that the demagnetising action becomes 
greater towards the end of the curve than the forward 
magnetising force, and hence the magnetism is reversed in 
direction in the field magnets.— W. S. P. 


Answer to No. 723 (awarded 7s 6d.).—There are two or 
three causes which will account for the reversal of shunt- 
wound dynamos, as described Ъу “С. W. S.“ To under- 
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stand the better what actually takes place, it will be neces- 
sary to go into a little detail concerning some of the 
characteristic features pertaining to them. Every such 
machine has what is termed its “limiting resistance " and 
its “critical speed." ‘Limiting resistance” means the 
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lowest amount to which the external resistance can be 
reduced without causing the external current to fall. If 
this is exceeded, both volts and current fall back to zero. 
Critical speed " refers to the lowest speed at which the 
voltage generated by a given flux through the armature is 
sufficient to send a current through the shunt coils large 
enough to produce that flux. Fig. 1 is an ordinary 
external characteristic curve of a shunt-wound dynamo, the 
ordinates representing volts, and the absciss current. 
First, dealing with the “ limiting resistance.” When the 
external circuit is open its resistance is greatest, and the 
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shunt field coils are at their maximum strength. As soon 
as parts of the external circuit are switched in, the externa! 
resistance becomes reduced, and the shunt field coils are 
proportionally weakened, because both are simply circuits 
in parallel, and the current flowing through them varies 
inversely as their resistance. The more the resiatance of 
the outer circuit is reduced, either by the switching in of 
lamps, etc., or of “short-circuit,” the weaker become the 
shunt coils, and the field-magnet flux is reduced, which results 
in a drop of voltage. The “limiting resistance " is reached 
when at a point а shown on the curve (Fig. 1) the 
resistance of the external circuit becomes so low that the 
voltage across the field coils is not sufficient to maintain 
the flux which is required to produce the voltage 
equal to the armature current x its resistance, and the 
volts and amperes fall back to zero. Secondly, a similar 
curve might be plotted in the same way, representing 
amperes and speed. If the speed for any given external 
resistance be reduced beyond a certain limit, then a point 
on the curve will be reached when the voltage will drop, 
and again the dynamo fall back to zero. 

Now, let us see what happens when the “short-circuit ” 
takes place. First, the external resistance is so much 


reduced that an abnormal current of 350 amperes is 
momentarily produced, which means that the point of 
“limiting resistance” has been over-reached, also the 
‘critical speed” due to the extra load, and the machine 
falls back to zero. But not only is this feature (shown 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, OCTOBER 14, 1904. 


by the characteristic curve) answerable for demagnetisa- 
tion, but also for the reversal of polarity which sometimes 
takes place. Fig. 2 is an ordinary method of illustrat- 
ing how the “ back ampere-turns " of the armature 
react on the field. The neutral axis, or line of com- 
mutation, is advanced from the normal to make up 
for cross magnetisation and distortion of the field due to 
heavy load. This in a bipolar machine, unless the field- 
magnet strength isconsiderablein proportionto thearmature, 
is appreciable. The result is that betweenthebrushesthoreare 
.4 number of ampere-turns (shown between the two vertical 
and parallel lines, а and ö) which are setting up a magnetic 
field in direct opposition to the flux of the field magnots. 
When the “short-circuit” takes place, an excessive 
current raises the value of these ampere-turns much above 
the weakened ampere-turns of the field, not only aiding 
the curve to drop as shown in Fig. 1, but completely over- 
powering them, and magnetising the fields in an opposite 
direction. This may also be further accentuated by “ cross 
magnetisation.” The current flowing through the armature, 
being produced by the shunt field} might lag somewhat 
when the shunt fails, owing to self-induction, not only pro- 
ducing final results similar to the foregoing, but also because 
of its magnetic axis being as shown in Fig. 3, different 
larities are set up, as shown by the dotted letters. When 
he “short-circuit ” has been removed, and the machine 
again started, it builds up with opposite polarities owing 
to this opposing magnetism being left as residual. These 
few suggestions will probably help “ С. W. S." to form some 
idea as to what took place.—WILLIAM BEARD. 
Question Мо. 724.—A three-phase high-pressure alternator has too 


large a pressure-drop from no load to full load. What means are 
there of remedy ing this ? 


Answer to No. 724 (awarded 1з. 6d.).—The regulation 
of the supply voltage of any alternating-current generator 
is dependent upon two things: (1) the mechanical govern- 
ing of the prime mover; (2) the electrical design and 
nature of load. 

1. Should it be found that there is a considerable drop 
in speed between no load and full load the fault is mainly 
due to the engine, and attention should be paid to the 
working of the governor and maintenance of full steam 
pressure at engine steam valve. Also the exciter, if 
separately driven, should not run slower due to decrease in 
steam pressure or any other cause. If the exciter is driven 
from the same engine by belt or direct coupled to the 
alternator, the governing of the engine is of the utmost 
importance, as when the load goes up, the speed decreases, 
causing a decrease in exciter voltage, so that we have a 
double reduction in our supply voltage. In any case some 
hand regulation is necessary to compensate for decrease in 
engine speed, and the drop in volte due to the increase of 
current in generator armature. 

2. If the speed regulation is good, then we must look to 
the generator for the reason of the excessive pressure drop. 
Here, again, we have two things to consider: (a) the design 
of the machine, (ö) the nature of the load. 

(a) If the machine is over-rated or run at a higher speed 
than normal, we are bound to get a poor regulation. 
The pressure drop from no load to full load of an 
-alternating-current generator is due to a combination of two 
things—viz, the armature resistance and its reactance. 
The resistance is a perfectly definite quantity, and cannot 
‘be altered without rewinding the machine, whilst the 
reactance is given by (6:28 n L), where n is the frequency 
in cycles per second, and L is the inductance of the 
armature. The impedance, or term which governs our 
regulation, is equal to / (6 28 n L)?+R,”, and to improve 
our regulation it is necessary to reduce this quantity. 
There are, however, only two terms which permit of 
reduction—viz., the frequency or the inductance. The 
frequency varies directly with the speed, and to keep the 
volts constant the normal field current will have to be 
increased, and at the same time we stiffen the field by 
working the whole magnetic circuit at a higher flux density. 
. The permissible reduction in speed will depend on several 
factors ; the engine will have a smaller capacity for over- 
loads if it is direct-coupled ; any motors on the cireuit will run 
At а correspondingly reduced speed, and the no-load currents 
will be higher. Also the no-load losses of any transformers 
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will be increased, and if this generator is running in parallel 
with any others their speed will have to be reduced for 
synchronous running. The self-induction, L, of the 
armature may be reduced by increasing the reluctance 
of the magnetic circuit. This is done to a small extent 
by decreasing the speed and keeping the voltage constant, 
but we may make a further and material difference without 
interfering in any way with any apparatus on the circuit. 
This further reduction may be made by increasing the air- 
gap, and the extent to which this can be carried out depends 
on mechanical difficulties and the extent to which the field 
current may be increased without dangerous heating in the 
field coils themselves. The field may either be turned (if 
revolving field) or slots may be cut across the face of the 
pole, care being taken in either case to chamfer off all 
corners to prevent fringing and noise. The slots need not 
be cut deep, and should be not more than 2in. apart, the 
size and number of slots depending on the type and size of 
pole. At the same time it may be possible to reduce 
leakage and also variation in flux distribution by means of 
“ damping coils or wedges of copper. These may be placed 
in the slots already mentioned and an efficient electrical 
circuit completed outside, round the pole. The limits to 
which this increase of air-gap may be carried will depend 
upon the mechanical method by which the field coils are 
secured (if the machine is of the revolving-field type, other- 
wise this is not so important), the safe increase of field 
current and corresponding increase of field voltage, and 
also we must bear in mind the fact that we may be 
increasing the leakage flux by a considerable amount; 
some increase cannot be avoided, and it will vary the shape 
and size of poles and pole-tips. 

(^) The second factor, which has a most important bearing 
on the regulation of an alternating-current generator, is the 
power factor. A good alternating-current machine may 
have a 4 to 6 per cent. drop from no load to full load with 
constant excitation and a power factor unity, but when this 
power factor falls to 8 or 7, as is the case in many power 
supply schemes, we may only have a 20 per cent. regulation. 
From this it will be seen that it is desirable to keep our 
power factor as high as possible. A low power factor may 
be due to a considerable portion of the load being due to 
small induction or synchronous motors or a large number of 
small transformers. In the case of synchronous motors, a 
considerable improvement may be effected by adjusting the 
field current to bring the current supply as low as possible, 
or if power factor indicators are installed, the field current 
may easily be so regulated as to give a slightly leading 
current. The same remark, of course, will refer to rotary 
converters. Small or partially loaded induction motors 
always decrease the power factor, especially if they are 
often started and stopped. Slip-ring induction motors are 
better than the squirrel-cage type in this latter respect, and 
large motors have a good power factor if they are loaded 
up to at least 75 per cent. of their normal capacity. A 
poor power factor may be due to there being a large number 
of small transformers on the cireuit ; if a number of these 
can be replaced by one larger one, not only will the power 
factor be improved, but the efficiency aleo will materially 
benefit by the change. 

Should neither of these two methods be practicable or 
the improvements possible only small, then the only way 
out of the diffieulty will be to add some compounding 
device. Two types which might possibly be tried with 
advantage work as follows: The Rice-Reist compensated 
exciter depends for ite action on the fact that a lagging 
current tends fo increase the field of a synchronous motor 
or rotary converter. The exciter has three slip-rings 
arranged on its shaft and suitably connected up to its 
armature winding as a rotary converter; current is led in 
through these three rings from series transformers, the 
primaries of which are in the main generator armature 
circuit. Even if the power factor be unity, we get a certain 
amount of boosting up of the exciter voltage, by reason of 
the series transformers supplying current, when the current 
through the primaries is sufficiently large, and the exciter 
acts as a rotary converter, whilst if the power factor is less 
than unity and lagging, the effect will be to still furthor 
increase the exciter voltage by increasing its field strength. 
The condition for this arrangement is that the product of 
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the poles and speed in revolutions per minute should be the 
same for both alternator and exciter, so that if the exciter 
is on the same shaft as the alternator, then the number of 
poles must be the same on both. Should the exciter be 
separately driven, then some positive method such as 
chain or gear must be employed, and the positive drive so 
arranged that the E M.F.'s on the exciter and alternator 
are in phase. 

In the Rice-Reist machine the exciter field is so arranged 
that it can be rocked concentrically with its armature, and 
so regulate the amount of compounding. The diagram of 
connections will show the general arrangement. Another 
but not so satisfactory method is to fix a rectifying com- 
mutator on.the alternator shaft and to rectify the secondary 
current from the series transformers, and pass the rectified 
current through additional coils placed on either the 
exciter field or the alternator field itself. With three-phase 
current it is possible to get practically direct current, not 
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merely unidirectional current, and sparking on the com- 
mutator can be avoided by inserting a resistance between 
each commutator segment. The arrangement is shown 
diagrammatically herewith, and the number of commutator 
segments required will be 14 the number of poles on the 
alternator.—R. Н. 


Answer to No. 724 (awarded 68.).— The excessive drop 
in pressure in the alternator in question between no load 
and full load may be due to faulty design, and therefore, 
in order to remedy the fault, would necessitate some con- 
structional alteration. The principal causes of pressure- 
drop in alternators are armature reaction, increase of field- 
magnet and armature leakages between no-load and full 
load. Moreover, eddy-current losses and ohmic loss in 
armature winding affect it more or lesss. The armature 
flux due to the armature ampere-turns may be considered as 
having two components, one having the same path as the field 
flux and generaily opposing it, owing to armature current 
lagging behind the pressure. The other component—the 
armature leakage flux—traverses a path not common to 
the field flux, and gives rise tc the self-induced E.M.F. of 


the armature which is in quadrature with the armature 
current. The armature leakage flux, being confined to the 
neighbourhood of the armature winding, depends upon 
length of air-gap, form апа dimensions of armature teeth, 
and the degree of saturation of teeth, air-gap, and pole. 
shoes. This flux, therefore, depends largely upon the con- 
struction of the machine. The armature reaction depends 
upon the relation, as regards phase, between the current 
and pressure in the armature. If the current lags behind 
the pressure, the effect of the armature reaction will be to 
oppose the field flux, and, if it he leading, to strengthen 
it. The armature reaction, therefore, can be increased or 
diminished by varying the power factor of the load. Its. 
effect in causing pressure drop is less the higher the 
saturation of the field magnets. A well-saturated magnetic 
circuit conduces to good pressure regulation, as armature 
reaction will have less effect on the field. On the other 
hand, if the magnetic circuit be too highly saturated, the 
field leakage between no load and full load may be very 
great. 

Synchronous alternators of the revolving field type 
excited and compounded on the Heyland principle have 
no pressure drop, and hand regulation of the field circuit 
in order to keep the pressure constant is not required. Im 
the figure, C is a cross-connected commutator, with brushes, 
b, b, b, for the commutation of the alternating currents. 
supplied to it from the transformers, Т, T.. The resulting 
unidirectional current is led around tho field magnets by 
means of a number of inter-connected parallel circuits,. 
which are connected to C instead of to the usual slip- rings. 


Т, is а current transformer in series with the armature: 
windings, and supplies the “compounding” current. T, 
is a pressure transformer for supplying the exciting current. 
R is an adjustable resistance in the exciting current circuit. 

A modification of the above method consists in com- 
pounding, where it exists, the direct-coupled exciter. The 
brushes in this case are connected to an auxiliary winding 
on the field magnets of the exciter, the original shunt 
winding of the exciter being retained. The compounding 
current, which may be obtained from a current transformer 
in series with armature winding (such as T, in tho figure), 
is delivered to slip-rings, each of which are connected at 
suitable points to the commutator. The ordinary shunt 
winding of the exciter furnishes the exciting current 
necessary for the alternator at no load, and the current 
in the auxiliary winding furnishes the extra excitation. 
necessary to keep the pressure constant (or, if necessary, to 
increase the pressure) at the terminals of the generator as 
the load increases.—H. J. W. 


[Other replies to Question No. 724 will be 


given in our 
next issue. —Ep. E. E | 
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If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 


QUESTIONS. 


785. What is the most practical (not text-book) method of quickly 
locating faults in underground three-core lead-covered distributors 
(laid solid) or concentric feeders (in conduits) on a three-wire con- 
tinuous-current system ? Consider the following faults: (1) two 
cores short-circuited ; (2) two cores short-circuited with earth; 
(3) earth on one core (unusual). It is required—first to quickly 
locate between disconnecting boxes, and then locate closely. The 
writer (for the latter) favours a simple system with comparatively 
large testing currents, such as taking drop of potential from esch 
end of faulty main to earth, with heavy constant current passing 
along whole main, but fails to see how this method can be applied 
in the cases of (1) and (2). Accurate bridge tests, in the writer's 
opinion, are almost impossible for street work. Give particulars 
of most suitable instruments and apparatus that can be quickly 
arranged for tests, — R. V. M. 

ANSWERS. 


Question No. '194.—4A three-phase high-pressure alternator has too 
large & pressure-drop from no load to full load. "What means are 
there of remedy ing this? 

Answer to No. 724 (awarded 7з. 6d.).—The fall of voltage 
in an alternate-current generator is due to two primary 
causes—viz., tho self-induction of the armature and the 
demagnetising action of the current it carries. To reduce 
the former in the case of the armature with well open slots, 
the width of the air-gap should be increased. (see Fig. 4), 
and in the case with closed slots the bridge at the top of 
the slots should be cut away. With regard to the first 
case, it is shown below that any advantage that is gained 
by increasing the gap is counterbalanced by other effects ; 
and with regard to case 2, the remedy is, of course, 
impracticable if the machine is already built, and can only be 
adopted in constructing new machines of the same type. 
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It therefore remains to examine the demagnetising action 
of the armature currents, which will be done by reference 
to tho no-load saturation curve shown in Fig. 2. Suppose 
that A B is the no-load voltage produced by the amount of 
excitation, O A. "Then if B C is the equivalent value of the 
armature demagnetising effect on the magnet's current, 
only flux corresponding to the excitation, О E, flows 
through the magnet system, and the voltage, E D, 
only is generated. C D is, therefore, the voltage drop 
due to this cause. Now, if the points B and D are not too 
far apart, tbat portion of the curve between them may be 
taken as straight, and we can then consider BCD asa 
triangle in which the side CB is of a fixed length, 
the angle BC D is & right angle and the angle 
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CBD is a varying one depending upon the position 
of B on the saturation curve. In Fig. 2 a number of 
triangles have been drawn on top of one another fulfilling 
these conditions for different positions of B on the curve, 
and it is noticed that for the same amount of demagnetisa- 
tion more or less voltage loss resulte, according to whether 
B is on the steep or tho flat part of the curve. We there- 
fore want to reduce the steepness of the eurve at the point 
of no-load volts. Now, the saturation curve is made up of 
two curves—namely, the excitation for the air-gap and the 
excitation for the iron parts (see Fig. 1). We may, of 
course, make the slope of the curve less by increasing the 
excitation necessary for both parts, by making the gap 
longer and the iron parts more saturated, but if the 
magnets cannot be given more exciting current, either 
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owing to the necessary higher voltage not being avail- 
able, or the increased current heating the coils too much, 
this is not a possible solution. Therefore, to give the 
same excitation to attain the same voltage, but also 
to have the curve at this point less steep, the 
excitation for the gap must be diminished, and that 
for the iron increased by tha same amount, because 
the slope of the air curve is constant, while that 
of the iron curve is continually diminishing. There are 
two methods of diminishing the excitation for the gap, 
and these are to make the width of the gap less by packing 
the pole-piece up with a plate of suitable thickness, as 
indicated in Fig. 3, or by fitting on a wider pole-shoe than 
the machine already has and leaving the width of gap the 
same (Fig. 5). There is an objection to the former pro- 
cedure and an advantage in the latter. If open slots are 
used on the armature, most of the armature leakage goes 
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into the pole (Fig. 4), and the chief reluctance offered to 
these lines is therefore the gap, and if the gap is diminished 
the self-induction of the armature will therefore be increased. 
With regard to the second procedure, the self-induction is 
not appreciably increased, but as there will be more arma- 
ture conduetors under the pole at one time, the armature 
magnetomotive forces will set up more cross-maguetisation 
and less de-magnetisation. The iron parts may be made 
more saturated by turning some metal off the pole-cores. 
It will be noticed that if the iron parts are already saturated, 
and the curve has therefore already become flat, the remedy 
is not so effective as when they are only partially saturated. 
C. T. R. 

Answer to No. 724 (awarded 5s.).—If there is any margin 
in the excitation—7.c., if when giving its full-load output 
there is some resistance in series with the field winding and 
the winding does not overheat—the drop can be improved 
in various ways; but if the machine can only just do its 
full load at present, the reduction of the drop would be a 
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difficult matter, necessitating partial or complete rewinding 
of the machine and involving its return to the makers. 
Assuming that there is a margin, the object to be aimed at 
in order to reduce the drop is the increase of the ratio 
of field ampere-turns to armature ampere-turns, for the 
drop varies almost in inverse proportion to this ratio. For 
a given increase in this ratio, а minimum increase in excita- 
tion would be required if the change is produced by reduc 
ing the turns in the armature coils, for this not only reduces 
the armature ampere-turns, but increases the field ampere- 
turns required to produce a given terminal voltage by about 
the same percentage, thus increasing the ratio and reducing 
the drop approximately as the square of the change in 
excitation. is method is, however, а troublesome one, 
as it involves the partial rewinding of the armature coils, 
and could only be satisfactorily carried out by the makere. 
A simpler method, though one involving about twice as 
great ап increase in excitation as in the last method for a 
given improvement in drop, consists in increasing the air- 
gap resistance of the machine either by turning down the 
armature or the magnets or by reducing the pole-face area. 
Instead of increasing the air-gap resistance, the same increase 
in excitation can be obtained by increasing the iron satura- 
tion either through cutting down the cross-section of а part 
of each magnetic circuit or through artificially increasing the 
magnetic leakage—e.g., by putting iron plates between neigh- 
bouring pole-pieces, as in Fig. 1. This last method is, 
however, less satisfactory than the others, as the iron 
plates not only increase the field leakage but tend to 
increase the armature leakage as well, and the latter, of 
course, adds to the drop instead of reducing it. 
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A quite different method of reducing the drop of an 
alternator consists in compounding it by one of the 
numerous processes which have been devised for the pur- 
pose. Thus, a part of the output current of the machine 
can be rectified (by fixing а small rectifying commutator 
on the alternator spindle) into a pulsating direct current, 
and this can be passed round an additional compounding 
winding on the field poles—the total excitation increasing 
with the load much as in a direct-current compound 
dynamo. As an alternative the existing exciter can be 
replaced by one of the 5 compounding exciters— 
such as Hutin and Le Blanc's or the one made by the 
General Electric Company of America. Such an exciter 
could be arranged to keep the terminal voltage constant 
at all loads or even to increase the voltage as the load 
Increases, irrespectively of whether it is an inductive or a 
non-inductive load. Any of these compounding arrange- 
ments, however, involve expensive alterations when applied 
to an existing alternator.—Q. 

Question No. 725. — A double-cylinder, double-acting, high-speed steam- 
engine of 320 i.h.p. is found from consumption test to require 
42'5lb. of steam per indicated horse-power hour. It exhausts 
against a pressure of 1210. per square inch above atmosphere. 
Initial pressure of steam in the engine cylinders is 801b. per square 
inch. e mechanical equivalent in foot-pounds of the heat 
liberated by the fall in pressure from 801Ь. to 121b. is not equal 
to more than half the 33,000 foot-pounds of work actually per- 
formed. As the heat units required must be from theoretical con- 
siderationa more than the equivalent of 1 h.p., explain why the 
work performed is apparently in excess of the heat utilised. 


Answer to No. 725 (awarded 78. 6d.).—It appears to me 
that the reason for “E.G. B.’s” query is that he has not 
used the correct method in calculating the work done by 
the steam during expansion. I have worked out two cases 
of the problem, the first in which the steam is assumed 
initially dry and to expand down to exhaust pressure, and 
the second in which the steam contains initially 10 per cent. 
of moisture (dryness fraction = :9) and only expands to 71b. 
per square inch above the exhaust pressure (both these con- 
ditions entail a loss of heat), and found in both cases that 
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the work equivalent to the expansion considerably in exeess 
of the 30,000 foot-pounds made use of. Adiabatic expansion 
is assumed in both cases. 

Case 1.—The temperatures corresponding to pressures of 
95lb. per square inch absolute and 271b. per square inch 
absolute are 525 94deg. Е. and 244-33deg. F. respectively 
(Pullen). Now on a temperature entropy chart draw 
horizontal lines, A B at 951b. per square inch absolute and 
C E at 271b. per square inch absolute (or at corresponding 
temperatures) Then at B we have the steam as initially in 
the cylinder, the lino B B represents adiabatic expansion, 
and the work done during expansion is given (in heat 
units) by the area CA BD. As the portion AC of 
the curve is practically a straight line, this area equals 


врхАВ+Ср 


But BD equals the drop of temperature = 323 94 – 244 ·5⁵ 
= 79·61deg. F. 

А B equals the entropy of 1lb. of steam at 95lb. per square 
inch absolute = 1:15 ranks. 

C D equals the entropy of 11. of steam at 271b. per square 
inch absolute = 1:25 ranks. | 

Hence work done = 79:61 x 1:2 Fahr. beat units. 

To convert this to foot-pounds we must make use of 
Joule's equivalent, which is one Fahr. heat unit equals 
778 foot-pounds (Rowland). Hence foot-peunds of work 


we =з б == 
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liberated by 1lb. of steam during expansion equals 
79:61 x 1:2 x 778 = 74,522 foot- pounds. 
But we are told that the engine uses 42:5, per indicated 


horse-power hour, and, therefore, 50 = "708lb. per indicated 


horse-power minute. Therefore the foot-pounds of work 
liberated per minute = 708 х 74,522 = 52,620 foot-pounds, 
while the actuated work used is 55,000 foot- pounds. 

Case 2.—In this case draw another line, F d, at 34lb. 
per square inch absolute (or corresponding temperature 
257:02deg. F.), and divide A B at K so that A K-A B= 9. 
Then, as before, the line K Н represents adiabatic expan- 
sion to H. After the point H we have the steam at 
constant volume, but lowering in temperature; we must 
therefore proceed along a constant volume line till we cut 
CD in T. Then the work done during the fall of tem- 
perature is given by the area C А K H T, and this is most 
easily found by finding separately the two areas, F A K H 
and C F H T. and adding them together (Н T is prac- 
tically a straight line). This should be converted to foot- 
pounds and multiplied by 708 as before. In this case 
I find the work liberated equals 46,160 foot-pounds. How 
“E. G. B." manages to get- 16,000ft. I cannot imagine — 
H. E. H. 


Answer to No. 725 (awarded 1з. 6d ).—It would appear 
from the statement of this question that an attempt has 
been made to compare the test performance of a steam- 
engine with that which under the thermal limite imposed it 
might be expected to give from theoretical considerations 
alone. Further, it seems that the by no means uncommen 
error has been made of concluding that the heat available 
for the performance of work in a steam-engine cylinder is 
solely that represented by the difference in the total heat of 
the steam at the upper and lower limits of pressure given. 
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That this must have been so is evident from the following 


figures . | 
Total heat of steam at 951b. pressure absolute = 1,1802 ; 
at 2710. 21,155 8. Heat liberated by fall in pressure = 
24:5; and — 8 — = 13,500 foot - pounds, or 


15,909 0:41, or less than the $ h. p. mentioned. 


about 


55,000 

When steam in expanding does work, it is done by 
virtue of its intrinsic energy, or largely at the expense 
of its latent heat and partly by loss of sensible heat or 
fall in temperature accompanying fall in pressure during 
expansion. It follows, therefore, that the condition of the 
steam or the quantity present in the engine cylinder as 
steam after the performance of useful or external work 
must be less than that admitted up to the point of cut-off, 
due to this heat conversion to mechanical work, and that 
as expansion proceeds, and the further it is continued, во 
the steam becomes wetter. This is true theoretically, but 
practically so many causes (among them the influence of 
initial condensation and subsequent re-evaporation due to 
abstraction of heat by cooler and restoration of heat from 
hotter surfaces) contribute to modify this conception, that 
usually the steam ig actually drier after expansion than at 
the point of cut-off in the cylinder. This brief statement 
of facts is essential in order that it may be realised that the 
heat units required as the equivalent of the work done, or 


horse-power, are obtained from the internal or latent heat 
of the steam. 
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Returning to the case under consideration, the effect of 
expanding steam from 80lb. pressure to 121b. may be 
graphically shown by merely drawing the adiabatic expan- 
sion line upon the temperature entropy diagram, and so 
ascertaining the condition as to dryness of the steam upon 
the assumption that it was dry or saturated steam at cut-off. 
The accompanying figure gives that part of the tempera- 
ture entropy diagram which includes the required pressure 
range. Expansion commences at B, and follows the 
adiabatic line to C, at which point the steam occupies 
14:2 cubic feet per pound. If the steam was all steam at 
this stage, or dry, it would occupy a volume of 15:2 cubic 
feet per pound, and the point C would be at C,, or on the 
saturated steam curve. The proportion of steam present 


may be found from the ratio pa which in this case is 
1 

1566 or 925 per cent The heat available per pound of 

ateam apan De. under these conditions, and represented 


by the area BCA, is, by approximately correct 
direct measurement, 91 thermal units. (The equivalent 


value in thermal units of 1 h.p. is as 42-5) By the 


=64'5 thermal units were 


test result figures, 29 хөт 


required рег horse-power. The standard thermal efficiency 


The point of cut-off in the engine cylinders is not stated 
in the question, and if an indicator diagram had been pro- 
duced, more complete information might have been given. 
An engine of this type would, however, cut off at about 
half stroke, and if the admission and expansion lines from 
the indicator diagram were plotted on the temperature 
entropy diagram, an area of form indicated would be 
obtained. A comparison between D B C A and this area 
then enables the thermal efficiency to be graphically repre- 
sented and an examination of the sources of heat loss to be 
made if desired.—Q. E. D. 


Answer to No. 725 (awarded Ts. 6d.) —" E. G. B.,“ in 
calculating that the work performed by the steam, has 
apparently neglected the work done by the steam before 
the cut-off occurs, and so obtains the startling result that 
the engine indicates nearly twice the power supplied by 
the steam. The following shows that in reality the 
indicated power of the engine in question is only a little 
over half the mechanical equivalent of the heat liberated 
by the steam had it expanded completely and under ideal 
conditions. Аб 801, per square inch— i. e, 95lb. per square 
inch absolute—the volume of 1lb. of saturated steam is 
4:56 cubic feet, while at 12lb. per square inch—t.e, 271b. 
per square ineh absolute—the volume is 14:9 cubic feet. 
Assuming ideal conditions, the work done between admis- 
sion and cut-off is equal to the product of the effective 
steam pressure and the distance through which it acts 

(95 — 27) 144 x 4:56 = 44,700 foot-pounds 
done by 11. of steam before expansion commences. For 
these ideal conditions the law of expansion may be taken as 
P V n constant, 
where n = 1:12, the work done being the area of this curve, 
and is given by 
P, VI - P, V, 


n-1 
Substituting the actual values of pressure and the volume 
occupied by 1lb. of steam, 

(95 x 144 x 4:56) - (27 x 144 x 14 9 

1153—10 

= 34,600 foot-pounds of work done during complete 
expansion. The total work is, therefore, 44,700 + 34,600, 
or 79,500 foot-pounds per pound of steam. The actual 
engine uses 42:5lb. per hour, or 0 708lb. per minute, to 
indicate 55,000 foot- pounds, this weight of steam 
theoretically giving 

0-708 x 79,500 — 56,100 foot-pounde, 
the effieienoy of the cycle performed by the engine in 
question being equal to 

55,000 


— —— = 58: А 
56,100 8 рег = 
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The accompanying diagram shows the ideal diagram, 
inside which the shaded area represents the probable actual 
indicator diagram obtained, this being 59 per cent. of the 
larger, and also shows the losses due to clearance, 
incomplete expansion, compression, ete.— J. К. C—— 


Answer to No. 725 (awarded 5s.).—The number of units 
of heat in llb. of steam at 95lb. absolute pressure above 
that in water at 32deg. F. is equal to 1,180 B. Th. U.; the 
number in llb. of steam at 2710, absolute pressure above 
that in water at 32deg. F. is equal to 1,156 5 B. Th. U. The 
heat units liberated by the 42 5lb. of steam—the weight 
used per horse-power hour—in expanding from 95lb. to 


of the engine is therefore 
42:5 x 100 


——— ———— = 65:8 per cent. 
64:5 


2710. pressure absolute are, apparently, 42:5 (1,1807 
– 1,1665) =1,028:5 B. Th. U. Taking Joule's equivalent 
at 772, these heat units converted into units of work are 
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equal to 1,028 5 x 772 = 794,002 foot-pounds. Now, the 
work actually performed by the steam in expanding between 
the above pressures ia equal to one hour horse-power, or 
1,980,000 foot-pounds—over twice the amount calculated 
above. It is a fundamental principle of all heat engines 
that the quantity of work done depends on the amount of 
heat which is converted into work; steam, or gas of. any 
kind, is merely the agent by which the conversion takes 
place, and can do no work without yielding up heat. Now, 
it is a well-known fact that if saturated steam be expanded 
in a cylinder, and does work, that in addition to the fall in 
temperature of the steam due to the reduction of pressure, 
a certain quantity is condensed, giving up its latent heat. 
The quantity of steam condensed is such that the latent heat 
liberated is sufficient to meet the increase in the latent heat 
at the reduced pressure plus those units which with the units 
of heat liberated by the fall in temperature of the steam are, 
when converted into work, equal to the work actually per- 
formed bythe steam upon the piston (I have neglected those 
units required to meet the losses due to radiation, etc.). If the 
cylinder be steam jacketed and the rates of expansion are 
high, the heat units liberated by the steam condensed in 
the jacket are, practically, a measure of the work done in 
the cylinder. In this partieular case the work actually 
performed in one hour by the 42:5lb of steam in expandin 

from a pressure of 95lb. absolute to 2716 absolute is eus 
to 1,980,000 foot-pounds, which converted into heat units 
equal, say, 2,565 B. Th. U. The temperature corresponding to 
951b. absolute is 323-9deg. F., and that corresponding to 
27lb. absolute is 244:3deg. F., therefore the sensible heat 
units liberated by the 42‘5lb.of steam in expanding 
between these pressures are equal to 42:5 (323:9 – 244:3) 
= 5,585 B. Th. U. If no condensation took place during 
expansion, the increase in the latent heat (assuming the 
specific heat to remain constant) would account for 
42:5 (943:1— 886:5)— 2,414 B. Th. U., leaving 969 B. Th. U. 
to be converted into work This quantity is 1,596 B.Th.U. 
short of that required to produce the actual work done in 
the cylinder. This deficiency would be met by a certain 
portion of the steam being condensed, and thus parting 
with its latent heat. The latent heat of steam at 271b. 
absolute pressure is equal to 9451 B. Th. U., therefore the 


weight of steam condensed is equal to 9481 


„ nearly 1·7lb., 


or, 4 per cent. of the steam used per horse-power hour. 
As already stated, this quantity does not provide for the 
losses due to initial condensation, radiation, etc —E. G. S. 


Answer to No. 725 (awarded 5з ).—The direct answer to 
this question is that condensation takes place during the 
expansion of the steam, and thus the steam gives up some 
of its latent heat, which is converted into mechanical work. 
The weight of exhaust steam discharged in the form of vapour 
is less than the corresponding weight introduced into the 
cylinder, even when not taking into consideration the 
further condensation caused by the alternate heating and 
cooling of the cylinder walls. In what follows a knowledge 
of the elementary principles of thermodynamics and of 
Carnot’s cycle for steam is assumed. A perfect heat engine, 
working on Carnot’s cycle, receiving a quantity of heat Q 
at an absolute temperature ITI, and rejecting heat at an 
absolute temperature T,, will convert the quantity of heat 

| Q Т,—Т, 
Т, 
into mechanical work. Now imagine an engine which 
takes in different quantities of heat, Qi, Q., eto, at absolute 
temperatures TI, Т,, etc., and rejects heat at an absolute 
temperature T,. As the engine is a perfect one, all the 
heat taken ia will be used as efficiently as possible, so that 
the total work done will be 


Ө, ше To о, T2- To 4 eto. 
1 T, 

Now consider a perfect steam- engine, working on the 
following cycle : (1) gradual heating of the feed water from 
tbe condenser temperature, T. (absolute) to the boiler 
temperature, T, ; (2) evaporation of the quantity of steam, 
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say llb., used per stroke at temperhture TI; (3) adiabatic 
expansion down to T, and condenser pressure; (4) con- 
densation at T,. No actual steam-engine working between 
the same limits of temperature can convert a larger portion 
of the heat received into work, hence this engine may be 
used as а standard of comparison for actual steam engines. 
For purposes of calculation we may consider the feed water 
to take up its heat in a series of infinitesimal instalments 
at a series of temperatures from T, to TI, from a series of 
imaginary sources, each of which has the same as the water 
when it is brought into contact with it. Let d Q be any 
small quantity of heat taken up by the feed water at & 
temperature T lying between T, and T,. This heat will 
produce the amount of work 
d Q (T - T) 
T 

expressed in British thermal units. If h, is the total heat 
of the feed water leaving the condenser and Л, its total 
heat at boiler temperature, the total work due to the heat 
taken in by the feed water before it is converted into steam. 
will be А 

| dh (T-T) (1) 

hy T | 


The remainder of the heat taken in is the latent heat 
of the steam, or a fraction, 91, of it, if 7, is the dryness 
fraction of the steam as it leaves the boiler. This heat is. 
all taken in at temperature T,, and the work due to it is 


Ф Ly cs - Ту) (2) 


1 
Li being the latent heat of llb. of steam at TI. Hence 
the total work done by the engine is 


h 
w=f' N 
h, T Т, 
27 m. dh q L 
=| dh „ T (TI -T 
А “у, 1 * Т, ( 1 2) 
= - ly T, loge Та (T, - T) 
2 1 
since the specific heat of water may be taken as unity. 
. W CTT (1 +a) -T, loge li . (3) 
1 


1 

Т, 

The whole heat taken in is 
T, - T2 +% Ly, | 

and the heat rejected 18 g, La, since the only rejection of 
heat is during the condensation at T., gz and La being the 
dryness and latent heat respectively at temperature T,. 
Hence, since heat taken in = work done + heat rejected, 


T, T2 T 4, LI - (T, - Т,) (1-874) -1, loge pe L, 
2 


11 
92 L LI 


* 42 9 . fl l= А ., (4 
. Т, T, loge T ( ) 
This equation gives us the dryness, 92, at the end of expan- 
sion. In the actual case under consideration, Т, = 785, 
T,27055, L,=885 3, and L,=942. Assuming steam to 
be initially dry, 9, =1. Hence 
= 705:5 2 5 9:5 log, 785 
942 785 705:5 


Ав the engine is non-condensing, the heat {аКеп in is 


really 
qı Li T T, — 1,670 B. Th. U., 
and the heat rejected is 
qa La T. = 1,573. А 

Hence the greatest amount of heat that сап be converted 
into work ів 1,670— 1,575 = 97 B. Th. U. per pound of steam. 
As 42 5lb. are actually used per indicated horse power hour, 
the actual work obtained from 11, is 


55,000 x 60 _ 60 B. Th. U. 
42:5 x 778 


) = 92:5 per cent. 


C. A. S. G. M. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 


of a practical character relating to central-station work, 


tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

QUESTIONS. 


756. А shunt-wound generator is running at 440-500 volte. It is 
found, upon the shunt field circuit, which is separately excited, 
being made to the 'bus bars, a series of flashes occur midwa 
between the commutator bars, where the conductors are joined, 
and the bearing surface of coramutator—in other words, between 
the insulating varnish and air-space of the bars. This takes place 
immediately the shunt field or magnet coils are excited, and 
periodically while running on load; also, again, on breaking the 
shunt circuit. The armature in question was thoroughly cleaned 
and repainted, so it is no question of carbon or copper dust, 
neither is it due to oil, eto. Note that the sparking 4 place 
between adjacent coils, Vet the generator is able to run without 
any undue heating, and a good insulation resistance to earth is 
obtained. Give what you consider the probable cause of this.— 
J. AINSCOUGH. 


ANSWERS. 

Question No. 726.—On Aug. 8 the North-Eastern Railway Oompany 
commenced an electric autocar service between Scarborough and 
Filey, and the other day I had the pleasure of a trip by it. The 
car generates its own current. A gas or petrol engine drives two 
dynamos, one for power the other for lighting. I didn’t notice any 
acoamulator. Сап anyone furnieh me with a full description of 
the above and discuss the advantages of converting the gas-engine 
power into electrical power. 

Answer io No. 726 (awarded 1з. 6d.).—One railway after 
another is recognising the advantages attached to the 
employment of motor coaches actuated by light engines of 
moderate power for coping with the light traffic on their 
less important lines. The self-propelled petrol electric 
coach recently built by the North-Eastern Railway Com- 
pany forms the subject of a very successful and interest- 
ing experiment. These coaches have gone successfully 
through an extensive series of trials, and are now running 
in regular service between Scarborough and Filey. The 
car is of the ordinary saloon type, it runs on two four- 
wheel bogie trucks, and measures 52ft. over the headstocks 
with an inside width of 7ft. 11in. It is divided into three 
compartments—the forward one being the engine-room, the 
centre part is devoted to the passengers, and the rear com- 
partment contains the necessary controlling apparatus for 
driving the car backwards. Between the engine and the 
passenger compartments there is a gangway to permit of 
entrance to either compartments. Seating accommodation 
is provided for 52 passengers, and consists of two rows 
of reversible seats upholstered in the companies’ usual 
atyle, situated on either side of a central gangway. The 
windows are provided with curtains, and the floor is laid 
with linoleum. The lighting arrangements consist of 24 
16-с.р. incandescent lamps supplied with current from a 
battery of accumulators slung under the centre of the car 
and a small еш machine, which will be referred to later. 
The head and tail lights are also electrically fitted. The 
car is fitted with the usual buffers, coupling arrangements, 
chains, etc., and can therefore be easily used as ordinary 
rolling-stock. 

The propelling mechanism consists of a four-cylinder 
petrol engine direct coupled to an electric generator, which 
supplies the current to two tramway motors which actually 
propel the coach. The engine, which was made by the 

olseley Tool and Motorcar Company, consists of four 
horizontal cylinders overhung on a stoutly built cast-iron 
crank chamber, with inspection covers above and an oil- 
trough beneath it. The valves of the engine are operated from 
two cam shafts, one on each side of the engine, driven by 
spiral gear and lay shafts from the crankshaft ; the inlet 
valves are also mechanically operated. Forced lubrication 
is used throughout, and the engine is provided with a very 
efficient silencer slung under the coach, and a pipe is carried 
up through the roof, but as the exhaust is invisible, the 


coach appears to the casual observer just like an ordinary 
one. The crankshaft, which is “ two-throw, and made of 
Vickers-Maxim cast steel, earries a truly balanced 3ft. 
flywhee:. The engine cylinders and valve boxes are water- 
cooled—a Clarkson radiator and a Blackman fan are 
employed for the cooling water. The engine is governed 
on the throttle, but auxiliary hand throttling gear is pro- 
vided, which enables the driver of the coach to accelerate 
the engine from either end. The ignition is on the high- 
tension system, with accumulators and a specially designed 
commutator. The fuel used is petrol of density about 
0:725, and as the engine only uses one-tenth of a gallon 
per brake horse-power hour, and water is only used for 
cooling the cylinders, sufficient fuel and water can be 
carried for a full day’srun. The total weight of the engine 
is 55owt., and develops, at its normal speed of 400 revolu- 
tions per minute, 92 h.p., but when accelerated to 480 
revolutions per minute (for starting quickly) it gives over 
100 hp. The dimensions of the cylinders are 8tin. 
diameter and 10in stroke. The engine, having four 
cylinders, is very well balanced, and runs extremely 
quietly, so that travelling in the coach is as pleasant as in 
an ordinary train. 


This Illustration shows the Engine and Dynamo after being tested in the 
Wolseley Company’s Works, which accounts for the irregularity of the 
piping and the cables. 

The engine is direct-coupled to a six-pole Westinghouse 
generator, which is of the compound-wound direct-current 
type, and is of 55 kw. capacity. It is separately excited, 
and has been specially designed for working over a range 
of voltage from 300 to 550. The machine is supported on 
an extended bedplate, the armature being pressed on to the 
extended engine shaft, which is furnished with a flanged 
coupling between the engine and the gonerator. The field 
of the generator is split horizontally so that the upper part 
can be removed through an opening in the roof, provided 
with а movable cover so that the armature and field coils 
can be readily inspected. Tho exciter is a 3°75-kw. standard 
72-volt, shunt-wound, belt-driven, multipolar generator. It 
is mounted on top of the main generator, and is driven by 
a belt from the flywheel of the latter. Tho function of this 
machine is to supply the exciting current to the main 
dynamo, and also the current to 30 72-volt 16-с.р. incan- 


descent lamps. Arrangements are made whereby the 


voltage of this machine can be raised to 95 volts for 
charging the accumulators when not required for lighting. 
Two Westinghouse No. 56 55-h.p. standard railway 
motors with single-reduction gear, ratio 18 to 64, are 
mounted on the front bogie by means of a nose suspension 
bar, with spring attached to the bogie frame. These 
motors are series wound, and are of the standard type 
usually employed for operating heavy high-speed tramcars. 
The controllers are the standard series-parallel tramway 
type arranged for electric breaking. Resistances are pro- 
vided in connection with the controllers for gradually 
increasing the voltage of the motors at starting and for 
graduating the electric brake in stopping. These resistances 
are carried underneath the car. The engine compartment 
contains, besides the motor and generator, the petrol tank, 
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water-tank, radiator fixed in the roof, fan to induce a switches controlled by the pressure in the air reservoir, 
draught through tbe radiator driven by a belt from a pulley | thus maintaining a constant pressure in the latter. Besides 


АПА t ut Ay 


N.E. R. Autocar (Blectiic).—View showing Side and End Elevation. 


on the armature shaft of the exciter, the main switchboard, | the air brakes, the coach is fitted with special electric 
and one of the controllers already adverted to. The storage | brakes. These brakes consist of two electromagnets 
battery consists of 38 cells in ebonite jars assembled in a | suspended beneath the wheels of each truck and imme- 
wooden box suspended beneath the car. Each battery has | diately above tho track rail. These magnets are во 
a capacity of 120 ampere-hours. arrapged that the magnetic circuit is completed through 


the rail, so that when the coils are energised the magnet 
ШШШ 
gi 


is attracted to the rail, thue causing friction between the 


0990 


„гоја 


Sectional Elevation. —North-Eastern Motorcar. Sectional Elevation. —North-Eastern Motorcar. 


An air compressor is located on the rear bogie, and | magnet and the rail, во retarding the car. The downward 


supplies air for the Westinghouse air brakes, and also for | motion of the magnet also causes brake blocks to press on 


blowing an alarm whistle. It is driven by a 1-h.p. electric | each of the wheels, thus further retarding the motion, and 


motor, which is automatically switched on and off by | the two together can bring the car to rest in a very short 
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distance. The brake coils are energised by the motors 
acting as generators, thus further increasing the braking 
power, and also making the brake perfectly reliable, as it 
does not depend upon the generator plant for the supply 
of power. The whole of the electrical equipment was 
furnished by the British Westinghouse Company. The 
method of working is somewhat as follows: The generator 
is used as a motor at a reduced speed supplied from the 
accumulators for starting the petrol engine. After having 
brought the engine up to speed, the pressure of the gene- 
rator is adjusted to 400 volts by means of a rheostat in the 
field circuit, and the car started in the usual way by 
manipulating the handle of the series-parallel controller to 
series point for slow speed and to the multiple point for 
high speed. Afterwards the voltage of the generator is 
gradually raised to 550 volts by means of the field rheostat, 
and at this pressure the car will attain a constant speed of 
36 to 40 miles per hour. To stop the car, the controller is 
turned to the “off” position and then over the braking 
points, thus applying the magnetic track brake. As soon 
as the car is stopped the generator voltage is again adjusted 
to 400 volts, when it is ready for starting. It will be seen 
that the speed is varied by varying the voltage of the 
generator at two points—namely, approximately half speed 
and full speed. 

As regards the second part of the query, many people at 
first glance are not able to see why petrol motors should 
not drive the railway coaches in much the same way as 
they are employed to drive a motorcar, and why there has 
been any need to introduce the apparent complication of 
electrical transmission. The reason is this, that the effort 
required to propel a vehicle along rails is во very much less 
than that required to attain the same speed on the road 
(the average resistances as given by various authorities аге: 
railway track, 8lb. to 1010, per ton; turnpike road, 501b. to 
50016. per ton). Hence railway coaches can be used which 
are proportionally heavier compared with the power of the 
engine than are motorcars. But while the power required 
to maintain the speed is less, the effort required to start the 
railway coach is proportionally greater with its increased 
weight, and consequently some form of variable transmission 
which is capable of producing extreme torque as well as 
extreme speed is essential. And this is provided in a highly 
practicable form by electric ‘transmission using the series- 
parallel control system. This system gives very rapid 
acceleration at starting, and constitutes one of the chief 
advantages of the petrol-electric system over the self- 
propelled steam coaches. 

The motor coaches when first equipped with the Wolseley 
motor were provided with a battery of accumulators to help 
the dynamo when starting the motors; but these were found 
too heavy, and the dynamo has now been rewound во as to 
be capable of giving the increased amount of current required 
for starting by itself, so that the main battery is no longer 
required and has been entirely discarded, and now only the 
small. battery already averted to remains. These cars can 
be put in service in 10 minutes, can be driven from either 
end with equal facility, and can successfully negotiate any 
gradients on the company’s system. The weight of the 
coach in full running trim is 35 tons.—H. E. H. 


Answer to No. 726 (awarded 7s. 6d.).—This system of 
car propulsion, although new in its application to railway 
work, has been for some years in use on heavy road 
vehicles, such as omnibuses, and is known as the Fischer 
system. It consiste essentially of a petrol engine driving 
an electric generator at constant speed, the car itself being 
propelled by electric motors deriving their current from the 
aforesaid generator. In the North-Eastern Railway equip- 
ment the petrol engine, which is supplied by the Wolseley 
Tool and Motorcar Company, of Birmingham, is of the 
four-cylinder horizontal type with two cylinders placed on 
each side of the crank chamber, a vertical engine having 
been found unsatisfactory for this purpose. The cylinders 
aro 8Jin. in diameter, with stroke 10in., and at normal 
working at a speed of 420 revolutions per minute the 
engine develops 80 b.h.p. The speed can, however, 
be increased to 480 revolutions per minute by hand 


regulation when it is required to get under way 
quickly. The flywheel used is 3ft. in diameter, and 
the rim is about 6in. wide and 4in. thick. The engine 
is coupled to 55-kw. six-pole direct-current generator 
design to work sparklessly between voltages of 300 
and 550, and is separately excited by а small 53-kw. 
shunt-wound, four-pole machine, belt-driven from the 
flywheel at about 1,000 revolutions per minute. This 
exciter is wound for 72 volts, but this may be increased to 
95 for the purpose of charging a battery of 38 secondary 
cella situated under the car body, and which do the 
lighting of the car when it is running. After what has 
already been described, the usual equipment of parallel- 
series controller and standard motors have been installed 
so that an ultimate speed of 36 miles per hour is attained 
on the level track. Advantage has, however, been taken 
of the fact that the generator is on the car, and a separate 
regulating rheostat has been inserted in the field circuit, so- 
that its voltage is reduced to the lower limit when starting, 
thus wasting less energy in cutting down the current. 
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The claims which may be put forward for this system 
are all the advantages of the oil-engine over the steam- 
engine and the elimination of the disadvantages of the 
direct-driving oil-engine by the use of the intermediate 
electric generator and motors. These are in the first 
case (1) the absence of a boiler and the attention 
it would require, the feeding of fuel into the oil 
engine being automatic, and (2) the better thermal 
efüciency of the small gas-engine compared with the small 
steam equipment ; and in the second case : (1) the oil-engine 
running always at a constant speed, thus giving out its 
power most economically at that time, at which other- 
wise it would be most inefficient—that is, at the time 
of starting ; (2) the elimination of difficulties in the matter 
of clutches for connecting the motor to the axles at start- 
ing—the cluteh being represented in this system by the 
electric controller ; and (5) further economy at starting, as 
already pointed out, by reducing the voltage. Ап arrange- 
ment of а controller for dispensing with the use of the 
auxiliary rheostat at starting is shown in the figure. It 
will be noticed that the excitation is always on the gene- 
rator, but when the car is not running the lowest voltige 
is being generated. On the second and third positions 
resistance is cut out of the generator field circuit, and on 
the fourth, the full series running position, the car is. 
running at full voltage and with all resistance cut out 
of the main circuit between generator and motors. As 
already mentioned, accumulators are provided, but are used 
for lighting only. On omnibuses and other heavy vehicles. 
on which the system has been used, and on which the 
voltage used is much lower (of the order of 80), seta of 
secondary cells are provided to run in parallel with the 
generator, and thus take the peak of the load at startin 
and allow a smaller equipment to be installed than woul 
otherwise be necessary.—Z. Y. X. 


[Other replies to Question No. 726 will be given in our 
next issue.— ED. E. E.] 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at It. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question wo offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

ANSWERS. 

Question No. 726.—On Aug. 8 the North-Eastern Railway Company 
commenced an electric autocar service between Scarborough and 
Filey, and the other day I had the pleasure of a trip by it. The 
car generates its own current. А gas or petrol engine drives two 
dynamos, one for power the other for lighting. I didn’t notice any 
accamulator. Can anyone furnish me with a fall description of 
the above and discuss the advantages of converting the gas-engine 
power into electrical power. 

Answer to No. 726 (awarded 1з. 6d.).—T he petrol engine 
made by the Wolseley Tool and Motorcar Company, of 
Birmingham, which drives the North-Eastern Railway 
coach, is of 80 h. p, having four cylinders, 84ір. bore, 10in. 
stroke. The dynamo driven by this engine generates the 
current for the motors, the petrol engine being controlled 
by a governor working on the admission. 

Now, as to the discussion regarding converting the gas- 
engine power into electrical power, 1 will presume the 
writer means the advantages there are in driving by the 
above method over other methods. I will take three ways 
of transmitting the power to the wheels: (1) by gearing, 
two or three speeds being required, and the engine thrown 
in at starting by either a magnetic or other friction clutch ; 
(2) by the method used on the North-Eastern Railway 
coach; (3) by a direct drive from the engine to wheels of 
the coach (this is the Denn speed gear, illustrated in the 
. Autocar of Sept. 17). The change of gear is brought about 
by the connecting rods having a variable throw. To weigh 
the advantages of these methods is not an easy matter. 


FRICTION 
DIAGRAM a уве clutch C is in and the low gear thrown out the efficlency 


10 85 per cent. With low gear in it is from 50 to 60 per cent. 


Diagram 1 is а rough sketch of the most economical form 
of gear drive, and (2) gives an approximate idea of the 
Denn gear. Some details of it may not be quite correct, but 
the working of it is the same. 

The following table gives the efficiencies, 

Efficiencies, per cent. —————-. 


wT 


Duriny acceleration Normal load, say, 
— : 5975 ү нук j 20 per Е d full load, 
o. 1. By gearing ...... ow € i ar 
No. 2. N.E.R. method., 75 т is 88 l 
No. 3. Denn gear......... 76 80 


From this we see that the gearing is, taking all round, 
the least efficient (50 to 60 per cent. is from tests), and 
there is little difference between the others. The electrical 
method may be higher than I have put it in both columns, 
but the resistance when starting would bring the figure 
down ; also the 85 per cent. in normal load column is also 
I think high, especially when running light, and the load 
on the level would be less than 20 per cent. 

Now, as regards the Denn gear, if the connecting rod or 
coupling rod was like the locomotive, nearly all the power 
would reach the wheels, and on the high gear it is almost 


| the same when C approaches D (see diagram 2). In this 


case the efficiency entirely depends on the clutch—a roller 
clutch is used in this gear—and not more than 20 per cent. 
ought to be lost in this. On the low gear there would be 
little difference. I have mentioned this gear because it 
must be better than the train of gearing now generally 
applied to traction work, and probably will be used for 
certain work in the future. 


DIAGRAM II. —The link oscillates about P. R. C., roller clutch shown as 
paul and ratchet. 


In further favour of the petrol engine for use on rail- 
ways, the Wolseley Company have just secured an order for 
a six-cylinder engine of 140 h.p. from the General Electric 
Company, of Schenectady, N. V., for the first of their petrol 
engine coaches. It is not impossible that the locomotive 
may be gradually superseded by the more economical gas- 
engine when a suitable gear or combination of cylinders is 
used. This same company are building a small shunting 
locomotive of 24 h.p., the engine being covered by a bonnet 
of the outline of a tank engine, and the vent of the silencer 
takes the form of the locomotive funnel (Autocar, Sept. 17). 
I have not touched on the possibilities of the pneumatic 
system (compressed air transmission), the effiviences of this 
system being uncertain.—J. ARNOLD. 


Answer to No. 726 (awarded 58.).— The self-contained 
autocars used on the North-Eastern Railway are 52ft. long 
over all, and are divided into three compartments. The 
front one contains the petrol motor-driven generator, 
switch, and other controlling and braking gear for driving 
the car from this end. The centre portion of the car is for 
passengers only, and the third (or end) portion contains 
the necessary controlling and braking gear for operating 
the car from that end. The generating plant consiste of a. 
80-h.p. four-cylinder horizontal Wolseley petrol motor, 
running at 420-480 revolutions per minute. All the valves. 
are mechanically operated by cams from a worm-driven 
cam shaft. The cylinders and valve boxes are water-cooled, 
and forced lubrication is employed where possible. This 
petrol motor is direct-coupled to a 55-kw. separately-excited 
compound-wound generator, designed to work over a wide 
range of voltage—i.c., from 500 to 550 volte—with the 
normal speed of the engine 420 revolutions per minute. 
A small shunt-wound exciter is fixed above the main 
generator, and is driven by belt from the engine 
flywheel ; its capacity is about 4 kw. at 72 volts, and is 
used, in addition to exciting the main generator, for car 
lighting, and by increasing its voltage for charging a battery 
of 38 cells suspended under the car. The storage battery 
supplies current for running the generator as a motor for 
starting up the petrol engine, also for car lighting when 
required. 

We now come to the driving gear proper. This consists 
of two 55-h,p. Westinghouse series-wound traction motore, 
suspended in the usual way on the forward bogie, geared 
to the running wheels by single-reduction gearing. The 
eontrollers are of the ordinary series-parallel control type, 
with rheostatic braking notches. In working the generator 
(which is kept running when once started for the day), 
voltage is adjusted by a rheostat in the field circuit to 
400 volts; the car motors are then started up in the usual 
way. The generator voltage is then gradually increased 
to 550 volts, at which pressure tho car will rapidly speed 
up to 56 miles per hour. A small motor-driven air com- 


10 


ргеввог ав air for blowing а hooter or alarm whistle. 
Although this method of working seems a very inefficient 
and a roundabout way of obtaining power, the advantages 
gained more than compensate for the loss in efficiency that 
could be obtained by more direct means. As this double 
conversion of power is the only way of obtaining electric 
motive power, with the exception of external sources ога 
heavy and troublesome storage battery, it must be used. 

The advantages are as follows: (1) the operation and 
control of the car is more convenient and effective by using 
electrical power ; (2) more rapid and smooth acceleration is 
possible than with either steam or petrol motors direct, and 
for runs with many short-distance stops this is a most 
important point; (3) various economical rates of speed can 
be easily and quickly arranged; (4) the car can be driven 
from either eud and in either direction. It will be seen 
from the above that the method of driving described has 
many advantages that would be almost impossible by using 
either steam or oil engines direct. For further particulars 
the reader ia referred to the Electrical Engineer for April 17, 
1903.—Maenus H. Уогк. 


Question No. 727.—State how to enter the navy as an electrician, the 
duties of same, and the prospects. 

Best Answer to No. 727 (awarded 10s.).—The post of 
electrician in the Royal Navy is open to all able-bodied 
young men, of good character, who have had experience as 
fitters in electrical shops. Candidates must be between the 
ages of 21 and 28, have a chest measurement of 32in., and 
stand 5ft. 3in. in height, although specially desirable candi- 
dates may be received under that standard. The height 
measurement is taken without shoes, and the chest measure- 
mont without clothes. Candidates should ascertain whether 
they come up to these requirements, and should, as a rule, 
apply by letter, before incurring travelling or other expenses 
in proceeding to a recruiting office. 


Conditions of . Entry.—The King's Regulations and 


Admiralty Instructions” contain the terms and conditions 
under which men accept service in the Royal Navy. 
Candidates are entered as acting electricians, and are 
required to sign an engagement on entry to serve for 
12 years’ continuous service, After a course of training 
in a torpedo school, they are, if found duly qualified by 
conduct und abilities, confirmed in the rating of electrician, 
fourth class. 

Medical | Examination .—A]ll candidates before being 
accepted are subjected to a strict medical examination 
by naval medical officers, and are required to be free from 
any physical defect or disability. The recruiting officer 
arranges for a provisional examination, when necessary, by 
a local medical officer at Government expense. Candidates 
who are ac-epted by the recruiting officer are sent free of 
cost to a naval depét or training ship for an educational 
examination. Candidates are examined for entry on board 
the H. M. S. Vernon at Portsmouth and Н M. S. Defiance 
at Devonport. Those for the Chatham Port Division are 
at present examined and trained on board the Vernon.” 

Nature of the Educational Examination —The examina- 
tion consists of throe sections—viz., general education, 
theoretical technical, and practical technical. The first 
comprises a general education equivalent to the sixth 
standard in a Board school—that is, vulgar and decimal 
fractions, simple interest, dictation, and reading. The 
theoretical part of the technical examination consists of 
questions on the general construction of electrical apparatus, 
Instruments, motors, etc., simple testing, etc. The practical 
part requires ability to perform the following jobs, eto.: 
relining and adjusting bearings; using a lathe, screw 
cuttiog test for bolt and nut; repairs to any part of 
electrical apparatus, instruments, motors, etc. Candidates 
provisionally entered but rejected at the final examination 
are granted free passes to their homes. 

Rates of Pay.—The rates of pay (besides provisions) are 
given below. Men are paid weekly at home and monthly 
abroad. Men re-engaging after completing the time for a 
pension receive 3s. 6d. a week extra: Electrician—On entry 
as fourth-class electrician, 388. 6d. a week; advancing to 
third-elass electrician, 40s. 3d. a week after three years’ 
service ; advancing to second-class electrician, 428. a week 
after seven years service; advancing to first-class elec- 
trician, 45s. 6d. a week after 12 years’ service. Chief 
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electrician—Second-class chief electrician, 40s. a week, 
advancing to chief electrician, first-class, after six years’ 
service in the preceding rating, 52s. 6d. a week. 

Messing.—A free ration is given, including 110. of meat, 
ete. For any portion not taken up savings are paid, 
with which relishes can be bought at the canteen. If not 
provisioned, men are given allowances of 1s. 1d. to 1s. 6d. 
a day in lieu. Chief electricians and electricians mess with 
the chief petty officers. 

Allotments —Great facilities are given for allotting or 
remitting money to families and friends free of expense ; 
besides this, savings banks are established on board his 
Majesty's ships, and at the principal home dockyards, in 
which interest on deposits (53 per cent.) is paid by the 
Government. | 

Allowances towards Outfit —On entry and again on engag- 
ing to complete the time for pension (22 years), electricians 
receive £3. 10s. towards the cost of the outfit which they 
have to obtain, and £1 for bedding, subject to certain con- 
ditions specified in the King's Regulations.” 

Medical Attendance—Medicines and hospital treatment, 
both at home and abroad, are provided at the Government 
expense. In cases requiring it, treatment in a naval һов- 
pital is allowed, full pay being continued for three months, 
with a slight deduction after the first 30 days. 

Leave.—Leave on full pay is allowed both while serving 
at home and on return from foreign service. This leave, 
after a full term of foreign service, amounts to six to eight 
weeks. 

Gratuities —Gratuities for good conduct, ranging from 
£5 to £15, are given to continuous-service men on being 
pensioned. 

Pensions.—Life pensions of over £1. 18. a week will be 
granted after 22 years’ service with very good character ; 
for each additional year of such service £2. 58. 7d. a year 
extra pension will be given. Electricians are, if physically 
fit, allowed to remain in the service till they reach the age 
of 50 years. Men invalided for disability contracted in the 
service receive gratuities or pensions proportional to the 
length of service and conduct. Men incapacitated for duty - 
by injuries or disabilities attributable to the service receive 
special consideration. If men are killed on duty, pensions 
will be given to their widows and allowances to their young 
children, who may also receive educational advantages. 

Good Conduct Badges.—These badges, of which three may 
be obtained, are, in the case of electricians, as far as weekly 
pay is concerned, honorary, but reckon for an increase of 
pension. | DE 

Positton.—Electricians are classed as chief potty officers, 
& position which carries with it many privileges. 

Duties — These consist chiefly in the care and main- 
tenance of the electrical apparatus on board, which differs 
little from an ordinary land installation. 

Promotion.— Electricians on the completion of eight years’ 
service, of which five must be at sea, are eligible for 
examination for advancement as vacancies occur in the 
rating of chief electrician. 

Uniform.—The uniform worn by this rating is detailed 
below. Chief electriciaus wear three buttons on each 
sleeve of long jacket; all others wear an opening at the 
cuff with two small gilt buttons. In undress, the long 
jacket is made of blue serge or duck, single breasted; 
trousers of blue serge or duck. Long jacket—blue cloth, 
double breasted ; monkey jacket—thick cloth, similar to 
above as an overcoat; white drill tunic, for hot climates ; 
trousers—blue cloth or. white duck ; waistcoat—blue cloth, 
single breasted ; cap—blue cloth with peak and device of 
crown and anchor in gold on purple ground ; buttons—gilt, 
uniform. 

For further information apply to the Royal Marine 
Recruiting Staff Officer, at 7, Whitehall-place, London, 
S.W., or to the Captain, Royal Naval Torpedo School, 
Portsmouth or Devonport.—H. E. H. 


Answer to No. 727 (awarded 78. 6d.).— The conditions laid 
down by the Admiralty for the entry of electricians into 
Н.М. Navy are as follows. The candidates shall be able- 
bodied young men of good character. They must have had 
experience as fitters in electrical shops. The age limit of 
entering is from 21 to 28, and the candidates’ stature should 
be 5ft. din. in height with 32in. girth of chest, but if the 
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candidate is such as is specially desirable for the service, 
this standard may be lowered. Before he can be entered 
the candidate muss passe a twofcld examination —viz., 
education and practical work. The education comprises 
arithmetic, dictation, and reading ; the arithmetic including 
vulgar and decimal fractions and simple interest. The 
practical consists of such work as relining and adjusting 
bearings, repairs to electrical apparatus and instruments, 
metal-turning and screw-cutting on a lathe. 

The successful candidate enters the service as a chiof 
petty officer, and the scale of pay is as under: on entry, 
38s. 6d. per week; after three years, 40s. 3d. per week ; 
after seven years, 42s. per week; after 12 years, 45s. 6d. 
per week, algo free navy rations. After eight years’ service 
he becomes eligible by examination for advancement to 
chief electrician, and is rated as vacancies occur. This 


scale of pay is: under six years as chief electrician, 498. 


per week ; after six years as chief electrician, 52s. 6d. per 
week, with free navy rations. As electricians are chief 
petty officers from date of entry, their service counts for 
‘increase to pension, and they can get as much as £1. 1s. per 
week after 22 years’ service, and may increase such pension 
by £1. 10s. 5d. a year for each subsequent year served with 
good conduct up to the age of 50. The foregoing I have 
copied from a book which can be had at any of the naval 
recruiting stations. 

Now, regarding their duties. To be brief, the elec- 
trician has to keep in working order and to do the ordinary 
repairs (the big items being relegated to the dockyards) to 
lighting circuits and fittings, motors and circuits, bells, 
telephones, etc., and holds himself directly responsible to 
the naval lieutenant told off for torpedo and electrical 


duties. The dynamos on a modern British battleship com- 


prise four, each of about 50 kw. (the total output not being 
во great as in some of the foreign navies or the ocean 
liners). All the circuits, fittings, etc., are on the watertight 
two-wire principle; further detail does not come into the 
question. Applications from a distance can be directed to 
“The Captain, the Royal Naval Torpedo School,” or to 
The Commander, the Naval Recruiting Office," either at 
Portsmouth or Devonport. There is a notice in the recruit- 
ing office to the effect that there are no vacancies at 
present.— WILLIAM BEARD. 


Answer to №. 727 (awarded 78. 6d.).—The following 
particulars, which may prove useful to “Н. W. H.,“ are 
extracted from the pamphlets which are issued by the 
Admiralty as a guide to prospective candidates on how to 
join for service in the Royal Navy. 

Electricians.—Able-bodied young men of good character, 
with experience as fitters in electrical shops. Age, 21 to 
28 years; girth of chest, 32in.; height, 5ft. Sin. but 
specially desirable candidates under that standard may be 
received. ` 

Nature of Eæumination.— Educational: sixth standard— 
vulgar and decimal fractions, simple interest, dictation, and 
reading. Practical: relining and adjusting bearings ; 
repairs to electrical apparatus and instruments; metal- 
turning and screw-cutting on a lathe. ! 


Candidate's Entry Form. | 
ооо 900990090998099090999900000000085 990900 000049 005906 ran address. 
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PEOR AT ER ИТЕ оно exse ska e DAt: 
I am desirous of being considered as a candidate for entry in the 
Royal Navy. 


I wish to enter an teo rra атааран (state rating). 
My age is . . ossee ses Nr за „months, and my height 
| MEE . in., and chest measurement... os in. 


I can satisfy the educational and medical requirements, and give 
satisfactory references as to my character. 

Please send me directions how to proceed. : 

ES 2 . 4 4 . . . (Siguature.) 
To the Admiralty Recruiting Officer, 
[Address of officer for electrician rating : 

Captain, Royal Naval Torpedo School, 
Portsmouth or Devonport. ] 


Pay and Position.—Electricians are entered as chief petty 
Officers, a position which carries with it many privileges. 
The pay is as follows: As electrician—pay on entry, 588. 6d. 


per week; after three years, 408. 5d. per week; after seven 


years, 42s. per week; after 12 years, 458. 6d., and free 
rations. As chief electrician—under six years as chief elec- 


trician, 49s. per week; after six years as chief electrician, 
52s. 6d. per week, and free rations. After eight years’ 
service they become eligible by examination for advance- 
ment to chief electrician, and are rated as vacancies occur. 
£4. 10s. is allowed on entry towards cost of outfit. 
Pensions to chief electricians and electricians : as electricians 
are chief petty officers from date of entry, they can get as 
much as £1. 1в. а week after 22 years’ service, and may 
increase such pension by £2. 5s. 7d. a year for each sub- 
sequent year served with very good conduct up to the 
age of 50. M 
А short time ago ап Admiralty recruiting officer stated 
to the writer that а candidate for the rating of electrician 
must be a fitter and turner, and possess а thorough work- 
ing knowledge of the art of screw-cutting. If necessary, 
the candidate would be given an electrical training after 
joining the service.—S. L. Ж 
Question No. 728.— A house wiring specification calls for all casing 
under floors to be half mitred and screwed.” Give particulars, 


with sketches, of requirements, mentioning any other method 
ensuring а firm and workmanlike job, 


Answer to No. 728 (awarded 7s. 6d.).—The specification 
in question calls for casing to be half mitred, which I 
take to mean a half-lap mitred joint. Fig. 1 shows two 
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pieces of casing at right angles to each other, ready 
for jointing. By the above method you can make a 
strong job, because you can screw the half-lapped parte 
together. When two pieces of casing meet as shown 
in Fig. 1, one piece will be laid across the joists, and the 
other between two joists. The length between the joists 
wil have no support, only at the ende that are screwed, 


therefore a stemming piece should be fitted between the joists 
at intervals of about 6ft. or 8ft., to support the casing and 
keep the strain off the joints, which are half-lap mitred. 
Fig. 2 shows two pieces of casing ready for jointing, to 
form one length; you can also screw these half laps 
together. By this method you can save a lot of short 
pieces of casing, because if this method is not adopted you 
have to joint your casing in the middle of a joist, allowing 


each length to come half-way on to the joist. "This method 
no doubt takes up a lot of time. The capping in this method 
should be mitred in the ordinary way and screwed down. 
Where casings are run on the surface they can be made to 
look neat if they are half-lap mitred or mitred, and the 
capping mitred as shown in Fig. 5. Where casings have to 
cross each otheron thesurface, a bridge pieceshould be cut and 
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screwed on, as shown in Fig. 4. This prevents the wirescrossing | rather differently, as shown in Fig. 5. It will be ‘seen 


each other. A very good way of jointing casing under floors 
is to mitre each length and joint them on a joist so as to get 
а screw or nail in each end, and the lengths which go 
between the joists should be left long enough to got a 
screw through the two casings, and so keep the strain off 
the wires In places where tho wires go through fireproof 
walls or floors, or where they might be subjected to water, 


iron pipe should be passed through to carry the wires, and. 


after the wires are drawn in and the casing fit close to the 
end of the pipe, the ends should be sealed up with magnesia 
cement. Some architects won't allow the joists to be cut up 
for casing, and in some cases holes,are bored through each 
joist to allow the wires to pass through, then casing is fixed 
on the wires between each joist and allowed to hang on 
the wires. This is not a satisfactory job at all. In cases 
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where the joists are not allowed to be cut for casing, 
tubing or conduits should be installed with plenty of 
inspection pieces, which makes a very strong and reliable 
installation, and does not require so much cutting of the 
joists. In an installation of this description, loop wiring, 
and split up into circuits, is the best method ; thus you will 
have no joints whatever.—J. Р. 8. 


Answer to No. 728 (awarded 78. 6d.).—To half mitre 
casing is very unusual, the idea is to more completely 
“break” the joint. Half-mitred joints, though seldom 
employed by the wiremen, are well known to the 
carpenter, and require some little care in fitting to ensure 
a good job. A haif-mitred right-angled joint in casing is 
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shown in Fig. 1. 


that although the joint is better covered, parte of 
the casing are so cut that they are very weak. Most 
engineers. are satisfied with an ordinary mitred joint. 


Fie 2. 


It is good practice in any case never to make the joint in 
the capping over that in the casing. Casing should always 
be screwed in preference to being nailed. here nails are 


Fie. 3. 


used the main consideration is cheapness. When casing is 
run under floors, it should be so let into the joists that it 
comes under the middle of a board. If casing is ran under 
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the joist between floorboards, there is great danger of water, 
etc., finding a road to the casing. In good a all boards. 
over casing are screwed down. They may then easily be 
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removed, if necessary, to inspect the wiring. All casing 

should be well painted or varnished. A thick layer of fire- 


proof paint is also very desirable.—M. M. 


Answer to No. 728 (awarded 5s).—A mitre ia usually 
cut at an angle of 45deg. and a half mitre at an angle of 
22ġdeəg., although the latter term is seldom met with. 


Presumably the idea is to use the half mitre at joints in 
the straight runs, so as to avoid plain butt joints. If the 
joints in the capping are kept well away from those in the 
casing, and are cut at the same angle, the capping will, if 
well screwed, keep the several lengths of casing well in line, 
and a доо stiff job will be made. When the casing rans 
parallel with the joists, and is supported by means of strips 


In order that the joint may be the more | placed from joist to joist, these strips should not be more 


easily understood, Fig. 2 shows two views of a, and Fig. 5 | than 5ft. apart. In the sketch three joints are shown— 
two views of b. Fig. 4 is a half-mitred straight joint, 0 is | two in the casing (dotted lines) and one in the capping 
cut the same as ò in the right-angled joint, but сів cut | (continuous line).—A. ~ 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has ap 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marki 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. · 


QUESTIONS. 


787. Describe what you consider the best method of locating a middle- 
wire earth in any seotion of a network, giving sketches of same. — 
READER. 


738. Desoribe a practical way (other than by indicator card) of чо 
valve settings of Willans three-crank compound engine fitted wit 
automatic expansion. —V ALVES. 


ANSWERS. 


Question №. 729. Much trouble has been experienced with variovs hand- 
wound armatures, on which wire of 18 8. W.G. and smaller has been 
employed, owing to breaking of end connections while running. 
The breaks always occur within zin. of the end of the oore and in 
the straight wires, Please explain the cause of the trouble and 
suggest remedies, 

Answer to No. 729 (awarded 78. 6d.).—1f by “end con- 
nections” the connections to the commutator are meant, 
the trouble is one from which most makes of small 
armatures have suffered. The cause is the perpetual vibra- 
tion to which the short stretches of unsupported wire 
forming the connections to the commutator are subjected. 
This vibration may be due to (1) vibration of the whole 
armature, due to inaccurate balancing ; (2) relative motion 
between the armature winding and the commutator, owing 
to the latter being insecurely attached to the spindle—e.j., 
by means of a single small grub serew in place of a proper 
key ; (3) electromagnetic interaction between the current 
in the connecting wires and the leakage magnetic field in 
which they are rotating. This last cause is, however, 


unlikely to be present to any great extent in a small 


armature. 

The remedy usually resorted to, generally with complete 
success, is the employment of thicker wires to form the 
commutator connections. Thus, on all armatures wound 
with a wire smaller than about No. 16 S.W.G., half a turn 
of winding at the start and at the finish of each section is 
cut off and replaced by a piece of larger wire (about No. 16 
S.W.G.) sweated on. These thicker wires are held firmly 
on the core amongst the other wires by means of the usual 
binding bands, and their increased cross-section enables 
them to withstand the unavoidable vibrations much better 
than the smaller wires which they replace. Sometimes 
each end of each section, to a distance about equal to half 
a turn, is doubled back and twisted on itself, thus prac- 
tically doubling the cross-section of the connections. Part 
of the double wire thus made is clamped under the binding 
bands, and the remainder forms the connection to the 
commutator.—Q. 


Answer to No. 129 (awarded 78. 6d.).—The wires break at 
a spot between the core and the commutator because they 
are weakest just there. The vibration which is set up 
when the armature is running tends to crystallise the wires 
at the point where they eventually break. If the commu- 
tator does not fit tight on its pin or key on the spindle 
there will always be a very slight relative movement 
between the commutator and the core, which will be com- 
municated to the wires behind the commutator. The 
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straight wires, being less flexible than the curved ones, 
naturally tend to break firat. Again, the heat imparted to 
the wires during the operation of sweating them to the 
commutator segments makes the wires brittle at a point 
where they enter the commutator. This can be obviated 
by dispensing with solder and using instead small steel 

b screws for attaching the wires to the ente, а 
practice which has become quite common on the Continent. 
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The most effective remedy against these b apr ir is to 
strengthen the wires themselves. This may be effected in 
geveral ways: (1) by twisting together that pair of wires 
which is to be coupled to the same segment; (2) by doubling 
back the finishing end of each coil and twisting together 
the two wires of the loop thus formed ; (5) by attaching 
и 5 wires to the coil ends (see Fig. A) as 
close as possible to the core, and twisting the three ends 
together and inserting them into the same segment (see 
Fig. B). Additional strength may be given to these twisted 
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wires by taping them before attaching to commutator. As 
the twisting by hand is a slow process, a wire twister (see 
Fig. C) should be used. This consists of a brass tube about 
8in. long, fitted with a fibre plug of the same length driven 
tight inside it. Three holes about Jin. diameter are drilled 
through the fibre parallel with its axis. The armature 
winder inserts the three wires in these holes, and by turn- 
ing the tube round, and at the same time drawing it 
towards himself, forms the three wires into a sincle twist. 


TUBE 


FIBRE 

If the design of the armature allows of it, a string band 
should be wound on over the wires between the core and 
the commutator. This should be done after the coil ends 
have been sweated to the segments, and the first turn of 
the string band which is nearest to the commutator should 
be laced over and under each successive wire. This lacing 
not only gives extra support to the wires, but also prevents 
the band from working down on to the commutator.— 
W.B 


Answer to No. 729 (awarded 75. 6d.).—The cause of the 
breaking of end connections of small armatures is largely 
due to mechanical defects. A considerable amount of 
trouble was caused by the breaking of the wires of the 
armature of a 3-h.p. two-pole motor running at 1,500 
revolutions per minute driving a scissors-grinding shop. 
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The general arrangement of the armature was as shown 
in Fig. 1. It consisted of a smooth-core ring armature. 
The stampings were mounted on a brass hub having an 
end plate fixed by means of three -$ Whitworth screws, 
marked A, the hub being fixed on the shaft by a feather 
key. The commutator was driven by the steel pin, B, let 
into the brass hub and into the cast-iron bush. After the 
machine had been running а few weeks the armature wires 
began to break off. On examining the armature, it was 
found that (1) the screws, А, had worked loose ; (2) the pin 
В was also loose. The above had worked loose due largely 


Fie 1, 


to a bad joint in the belt and the grinding stones being out 
of balance. After the screws, A, had been replaced by steel 
studs screwed well home, also the commutator hub had a 
keyway out in it, and a jib-headed key fitted, and also a 


good joint was made in the belt, the troubles entirely. 


ceased, and the machine has now been running 35} years 
without having any further breaking of'end wires, show- 
| сен it is due to mechanical and not electrical faults.— 


Answer to No. 729 (awarded 5s). — The cause of the 
trouble which “ A. B. D." is experiencing is probably due 
to vibration in the connections between the armature and 
the commutator, owing to the conductors not being held 


down securely by steel-wire bands. On small armatures it 
is important to have the commutator connections as short 
as possible, and also to have a firm support for them to 
rest on. In Fig. 1 the armature winding and commutator 
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connections are shown of a small bipolar slot-wound arma- 
ture, À being the armature coils and C the connections 
between the armature and the commutator. Several turns 
of steel binding wire are placed over the connections, C, 
thereby holding them firmly down on the insulated 
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support, z. This arrangement is being used on armatures 
up to about 10 h.p. capacity ; in many cases, where high 
voltages are used, the size of the wire in the connections, C, 
is less than No. 18 S.W.G., but no trouble is found with 
the wires breaking off. It may be mentioned that the wire 
used in the coils, A, is also used for the connections, C, in 
order to avoid any soldered joints, except, of course, where 
the connections are soldered to the commutator plates. 

The standard practice on small commutators is to saw-out 
small slots in the pas as shown in Fig. 2. The connect- 
ing wires, C, are then placed in these slots and soldered up. 
In most cases these wires are tapped into the slots by means 
of а small hammer, and special care should be taken to 

revent the wires x cracked at the point A (see Fig. 2). 
ff accidentally a partial break does occur at this point, 16 
is quite possible that the armature would work satisfactorily 
for a short time, but sooner or later it would break down 
due to excessive heating and natural weakness. 

Without complete prenan of the design of the arma- 
tures to which “ A. B. D.” refers it is impossible to state 
definitely the alterations required to overcome the present 
difficulty, but the writer considers that by careful attention 
to the above-mentioned points satisfactory results will be 
obtained.—P. 


Answer to No. 729 (awarded 58.).— The br of end 
connections on an armature wound with a small size of 
wire is generally due to one or more of the following 
causes : | 

1. Neglect to firmly secure the top layer of the winding 
in place in the core slots. The slots should be closed by a 
hardwood strip, slightly larger than the actual slot, wedged 
firmly down to prevent outward movement of the wires 
due to centrifugal force as the armature rotates. These 
wedges will, of course, be surrounded with either preespahn 
or some other insulating lining. Two or more bands of 
binding wire should be tightly wound on mica strip over 
the wedges, and the ends properly soldered. A layer of 
strong twine should be p over the end connections 
extending in width from the commutator lug inwards, at 
least a third of the distance from lug to core plates. 
Another similar binding should secure the straight wires 
where they leave the ends of the wedges. Space for venti- 
lation is thus allowed between the two bindings and the 
connections prevented from bulging and breaking. 

2. The soldering of such small wires is often done with 
too much heat. The copper becomes brittle, and will break 
very readily. 

3. Any looseness of the commutator sleeve on the shaft, 
or movement endways, will, of course, strain the con- 
nections. The copper segments, if not properly tightened 
up, will move outwards, carrying the lugs with them and 
subjecting the connections to movement and possible 
breakage, for if badly put together, the copper segments 
will vary their position as soon as the machine gets warm, 
so straining the connections every time the load is put on. 
Some makers fit expansion lugs” in the form of a semi- 
circular bend in the commutator lug to permit a certain 
amount of expansion or vibration, but their use has been 
wholly abandoned in one shop well known to me without 
any apparent detriment to the machines. 

4. An armature core is sometimes fixed to the shaft with 
too narrow a key. The result is that the plates cut them- 
selves loose on the two outer edges, so allowing the whole 
core to work loose, and again break the end connections. 
A loose clamping nut may also be responsible for movement 
of the core. 

5. If the machine be well finished, but fixed on a bad 
foundation, the connections will soon suffer. I remember a 
case where several direct-geared motors were bolted down 
to some flags on an earth floor, the proprietors refusing to 
supply other foundations. The result was a constant 
succession of breakages of the end connections, which 
ceased entirely when the flags were replaced by proper 
foundations.—A. M. L. | 


Question No. 750.— have a 5-h.p., 600-volt, ahunt- wound motor whore 
behaviour is somewhat weird, for on starting up in the ordinary way 
with the usual type of shunt motor starter, the machine on ‘'no 
load" starts on the second live contact of the starter, runs about 20 
or 50 revolutions, and then, apparently remembering it is running 
the wrong way, stops, and reverses itself, All this брен before 
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the starter is put on the third contact, and except for this curious 
behaviour at кр it behaves like any ordinary motor. There 
is no sparking at the brushes or abnormal current during this 
phenomenon. What causes it ? 

Answer to No. 750 (awarded 1з. 6d.).—Since the reversal 
of а shunt motor depends on the independent reversal of 
either the shunt or armature current, and as the armature 
current cànnot be reversed in the case under consideration, 
it is clear that the curious behaviour of the motor at 
starting is due to а temporary reversal of the field current. 
This is very probably due to heavy armature reaction, 
which takes place before the field coils are properly 
energised. The actual value of the shunt current in the 
odils of the motor when the switch arm is moved on to 
contact А (in diagram) will depend on (1) the value of the 


resistance interposed between the main or line terminal, 
L, and the no-load оой, which will be connected to the field 
coils as shown. If the no-load coil be connected to the end 
of the starter resistance marked B, it is clear that this 
resistance is inserted between the supply and the shunt 
coils at starting. Hence the exciting current will be 
reduced and the field intensity proportionately. (2) The 
shunt coils of a 500-volt motor possess considerable self- 
induction, which prevente the field current immediately 
reaching its full value when the circuit is closed. 

Both these conditions are very probably fulfilled in the 
present case, resulting in a weak field excitation with the 
first movement of the switch arm. At the same moment 
current flows through the armature, the value depending 
on the resistance of the armature and the starting resist- 
ance. The latter will be calculated to prevent the passage 
of a dangerously heavy current on the first two or three 
contact positions of the switch arm, so that no sudden rush 
takes place during the starting period. The passage of this 
current causes a drop in volts across the field coils, and a 
further decrease of the exciting current. The resultant 
torque between the armature and shunt fields is insufficient 
to move the armature. When the switch is moved on to 
contact 2 the value of the armature current rises; the 
shunt current also increases, but in much less proportion. 
The armature field now reverses the weak etisation of 
the poles, and sufficient torque exists between the two fields 
to produce the rotation described. As soon, however, as 
the armature begins to run, а back E М.Е. is developed, 
resulting in (1) immediate decrease in value of the armature 
current, (2) consequent increase in the volts across the field 
coils. The shunt current becomes stronger, and reverses the 
po ariy induced by the armature current. The armature 
stops, but the exciting current (which cannot change in 
value quickly, due to self-induction) suffices to maintain 
the polarity of the field—particularly as drop in the excit- 
ing current will mean a very brief extra current in the 
right direction to maintain the field—and the instant the 
armature starts in the right direction the field strengthens 
with the rising E.M.F. and the machine runs up to speed. 
If such a shunt connection exists it should be altered, as 
shown, to stud A, when the full voltage available will be 
applied to the field coils at starting. Shoulda considerable 
increase in speed be the result of so weakening the field at 
full load, connection may be tried at some point of the 
resistance intermediate between A and B.—A. M. L. 

Answer to No. 750 (awarded "7s. 6d.) ——It is quite 


evident from the particulars given that the motor runs in 
the wrong direction at starting, due to some defect in the 


Fheostat and not in the machine itself, as the fact that on 


about the third stop it runs all right proves that there can 
be no defect in the motor. The reason for the machine 
running in the wrong direction is that the shunt field for 
some reason does not attain appreciable strength sufficiently 
quickly, thereby allowing the armature to induce a field of 
ito own, due to the current passing through it. This 
induced field would cause the motor to run backwards if 
the brushes had a backward lead, which, of course, is usual 
on motors that are not required to be reversible. Supposing 
the brushes happened by chance to have a forward lead, 
the direction of rotation would be the same throughout, 
though the motor would spark when the load came on at 


full speed. 
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It would be easier to say what is amiss with the starter 
if more particulars as to the type in use had been given. 
It is, however, probable that it is of one of the two types 
shown in Figs. 1 and 2. Supposing that it were of the 
type shown in Fig. 1, then it is likely that the semi-circular - 
contact a is not long enough (and, therefore, does not 
meet the spring contact on arm B soon enough), or else it 
may be worn down at that end, due to soft metal. The 
spring contact on arm B would seem to be all right, as it 
apparently meets a when the third contact stud is 
reached, as the motor then runs all right. On the whole, 
it seems probable that the starter is of the type shown in 
Fig. 2, which shows a form supplied by an American firm, 
and which is connected up incorrectly. Fig. 3 shows the 
correct connections. A large number of rheostats were 
made and sold wrongly connected. The defect has, how- 
ever, been rectified in their later ones. 
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Referring to Fig. 2, it will be seen that the shunt lead is 
taken off the last stop, which means that when the arm is 
on the first contact the whole of the resistance is in series 
with the shunt field as well as the armature. The lar 
current flowing through wire brings the voltage down to, 
say, about 40 volte, which across a 500-volt spool windin 
will give a very small amount of field. This effect wi 
however, decrease by the time the third or fourth contact 
has been reached, due to drop in armature current, which 
thereby increases the volts across the field considerably. 
On the other hand, 55 Fig. 3, it will be seen that 
the fall Geld is put in immediately the first live contact is 


! 
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reached, and when the arm is on the last stop cutting out 
all the resistance from the armature circuit, it would be all 
in series with the field only for the fact that it is auto- 
matically cut out by the no-load release coil, the magnet 
of which is made to form part of the circuit. Even 
supposing it were not cut out, then it would form a 
negligible percentage of the whole field resistance ; as there 
is such a small current flowing through it the voltage drop 
is very slight. It will be seen that this is the case when 
the arm is on the last contact but one. 
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The reason that the machine does not spark is no doubt 
due to the large resistance in series with the armature 
when on the first two stops. I have seen a motor started 
with the brushes about on the neutral point, or perhaps 
slightly forward of it and with no field on. It commenced 
to rotate in the right direction at about the third or fourth 
contact, and there was no appreciable sparking till the fifth 
or sixth was reached, when it was shut down, the mistake 
being discovered.—R. | 


Answer to No. 750 (awarded 7s, 6d.).—As а motor ought 
not to behave in this erratic if intelligent manner, it is 
ne to assume that there is some mistake in the con- 
nections. The simplest assumption that will explain the 
observed phenomena is that the shunt is connected across 
the brushes as shown in Fig. 1. The dotted line shows how 
it ought to be connected. With the shunt so connected, 
the exciting voltage before the motor starts is only that 
due to the ohmic drop in the brushes and armature. We 
must make one other assumption (a very likely one)— 
namely, that the brushes are set with a backward lead— 
that is to say, in the best position for running on load. 
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With this backward lead the armature ampere-turns tend 
to demagnetise the field, or, in the absence of any other 
field excitation, to cause a negative field. We thus 
see that there are two magnetising forces: first, the 
shunt, giving a positive magnetization ; and, second, the 
armature, giving a negative one. Now, the main circuit 
consists of a large practically non-inductive starting resist- 
ance and a small slightly iniluctive armature resistance, 
and may be considered as forming a non-inductive whole. 


On switching on, the full current allowed by the starting 
resistance at once passes. The shunt circuit, however, 
consists of a very large number of turns enclosing a large 
number of lines of force, and is consequently very induc- 
tive indeed. The shunt current, therefore, takes an appre- 
ciable time to rise to its maximum value. 

What actually happens then is this : When the current is 
awitched on, while the shunt current is still almost zero, 
the armature runs backwards because of the backward 
lead to the brushes. Meanwhile the shunt current is 
steadily growing, and its growth is slightly accelerated 
by the increase of voltage across the brushes due 
to the back E.M.F. of the armature. In a few seconds 
the shunt current overbalances the armature field, 
and the motor stops and then reverses. It is quite a 
chance that H, С.в” motor performs in this way, for if 
the brush lead or the self-induction of the shunt were a 
little less, or the friction a little greater, the motor would 
not run backwards, white these might be so proportioned 
that the motor would not start at all or would only run 
backwards. But we can easily show that the above is a 
possible explanation by considering an actual motor. A 
certain 5-h.p., 500-volt, four-pole shunt motor has the 
following values: full-load current, 9 amperes ; resistance 
armature and brushes, 2:5 ohms; total armature turns, 
1,200; total armature flux, 1:56 million lines; total 
flux, 1:8 million lines; total turns on shunt, 36,000; 
resistance of field, 1,600 ohms cold. If the starter passes 
full-load current on the second contact, volts across brushes 
= 22:5 volts, then total ampere-turns in shunt = 1600 

3 
x 56,000 = 505. 

To give the desired effect, the back ampere-turns of the 
armature must be less than this—my 520. This requires 
a backward lead of about 5deg. 

Again, with 26 ampere in the shunt each turn cuts 
'9 million lines. | 

' SI. = megalines per one ampere x turns 


100 
elm E ы 56,000 = 1,250 henrys. 
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The shunt current, therefore, rises alon 


78 second. 


an exponential 


curve whose time constant is ‘78 second. Fig. 2 shows 
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the result graphically. The field is negative for 


‘78 second, by which time it has fallen to zero, and after 
that it is positive.—W. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and foreach suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. — 
(JUESTIONS. 

739. А 50-h.p. gas-engine and a 40-h. p. motor, shunt-wound, are con- 
nected by belts and clutches to the main ehaft of a factory, so 
that in the event of the gas-engine breaking down the motor may 
take the load running on town current at 460 volts. It 1s desired 
to instal two electric craves requiring 12 h. p. each, aud to feed 
them by driving the motor as а dynamo when gas-engine 18 
running, and direct from town mains if gas-engine is stopped and 
motor has to drive the factory. What voltage would we likely 
get, aud what is the bəst arrangement of switchgear, etc., for 
changing over !—D. R. | 

740. I have been much interested in the statistics given by Mr. J. 
Hall (E. E., Nov. 4) concerning the Raworth system of regenera- 
tive control for electric traction." Could anyone give me diagram 
of the application, with detail of controllers, etc. If it gives all 
that it is claimed to do, why is it not generally adopted in 
preference to the S.P. control! Ате not the reduced expenses 
counterbalanced by failings (due to shunt motor) of greater 
consideration? А comparison of the two systems is invited.— 
W. B. 


ANSWERS. 

Question No. 750.— have a 5-h.p., 500-volt, shunt-wound motor whose 
behaviour is somewhat weird, for on starting up in the ordinary way 
with the usual type of shunt motor starter, the machine on ''no 
load” starts on the second live contact of the starter, runs about 20 
or 30 revolutions, and then, apparently remembering it is running 
the wrong way, stope, and reverses itself. All this happens before 
the starter is put on the third contact, and except for this curious 
behaviour at starting, it behaves like any ordinary motor. There 
ie no sparking at the brashes or abnormal current during this 
phenomenon. What causes it ? 


Answer to No. 750 (awarded 5s.).—The cause of this 
phenomenon is that the shunt current has not time to 
build up before the second live contact is reached, and the 
motor field, owing to the position of the brushes, becomes 
excited by the current in the armature. It is well known 
tbat when the brush axis is placed (as in Fig. 1) at right 
angles to the magnetic axis the field is distorted, but as a 
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whole is not appreciably altered in value. When, however, 
the brush axis is moved away from the neutral position (as 
in Fig. 2), a real magnetising or demagnetising results, 
because the conductors between A and B, instead of opposing 
those between A and C as before, help them, and even 
with no current in the magnet coils the machine will now 
magnetise itself. This principle has been used to a con- 
siderable extent in toy motors. The idea of shifting the 
position of the brushes is to facilitate sparkless commuta- 
tion, and the direction of the rotation of the brush axis for 
this purpose is in the case of generators the same as that of 
the armature, and in the case of motors in the opposite 
direction, so that taking the armature in Fig. 2 as revolving 
as indicated by the arrow, when acting as a generator 
the brush will be at B, and when being used as a motor 
at C. Now, when a machine acts as a motor the 
torque is in an opposite direction to that when it is 
used as а generator, and taking it that the field is 
magnetised in the same direction in both cases, it follows 


that the current (the other factor in producing the torque) 
must flow in opposite directions through the armature in 
these two cases. Suppose when acting as a motor the 
current flows ín at C, then when acting as а generator 16 
will flow out at A, and it is clearly seen that in the con- 
ductors between C and A the current flows, always in the 
same direction, whether machine ie acting as motor or 
generator. When the brush is shifted forward in a gene- 
rator the field is demagnetised, therefore the field is also 
demagnetised when the brushes are shifted backwards in a 
motor, and if the current is switched on to the armature 
before the field current is on the motor will be partly 
magnetised in the wrong direction, and will start turning 
in the wrong direction. When the field is switched on and 
grows to its full value, it will have completely overcome the 
back action of the armature, and the motor will be revolving 
in its proper direction. As the current is in any case kept 
down entirely by resistance at starting, excessive current 
will not flow in this case, and as to sparking, it must. 
be a very poor motor, indeed, which sparke at all 
at starting, because the frequency of commutation is 
then so low. The remedy is, of course, to look at 
the starter and see if the field is really made on 
what appears to be the first live contact, and if it is, to 
keep the starter arm on that contact for a sufficiently lon 
time to allow the field current to grow to its norma 
strength. The writer always considers it advisable to have 
a main switch installed in the starting equipment, and not 
to rely upon the starter to fulfil that function. The shunt 
connections are then made across the motor side of the 
switch, and the shunt current has then time to grow during 
the period which elapees between the shutting of the switch 
with the right hand and the consequent manipulation of 
the rheostat arm with that same hand.—P. 


Question No. '151.—How would you measure the self-induction of an 
alternator's armature ? 


Best Answer to No. 731 (awarded 10s.).—The practical 
methods of determining the self-induction of the armature 
or stator of an alternator may be classified under two 
heads—viz. : (1) by applying current at a known frequency 
and taking simultaneous readings of voltage and current 
and voltage at terminals of machine, aud (2) by taking 
saturation tests on the machine, from the results of which 
the inductance can be calculated. Before discussing these 
methods in detail, it will be advisable to investigate the 
matter of inductance of alternator windings. In calcula- 
tions respecting direct-current machinery, it is the induct- 
ance of the turns undergoing commutation at the brushes. 
which is of the chief interest. This can be estimated with 
fair exactness from experimental data available, firstly, 
because the range of sizes and shapes of alots and coils is 
not extremely great, and secondly, because the required 
value of inductance corresponds to the position of the coil 
in the open space between the pole-tips Numerous tests 
have shown that the inductance of the coils under these 
conditions is about the same when the armature is in 
position in the field frame, and when it is free in the air. 
Now, in alternators an entirely different state of affairs 
exist, as it is required to be able to estimate the inductance 
for all positions of the armature relatively to the rest of the 
magnetic eircuit, and not for a small compact group of coils, 
but often for more or less distributed windings. The effect. 
of the field-magnet system has a great influence on the 
values of the inductance measured when the field is in 
position and when it is removed. Thus the proximity of 
magnetic material so situated as to decrease the reluctance 
of magnetic circuit will have a tendency to increase the 
values of the inductance. With windings embedded 
in partly closed or tunnel slots (as is the practice 
with Continental builders) this difference is not 
so marked as with open slots. The arrangement of the 
magnetic circuit, whether solid or laminated, has also a 
great influence on the values obtained for the inductance. 
The approach of solid masses of magnetic material affords 
paths for indaced secondary currents, and the inductance 
will not be increased to such an extent as for correspondingly 
situated laminated masses of magnetic material. As it is 
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generally the average value of inductance that is required, 
it will be seen from the above that, for the method coming 
under the first classification, readings should be taken with 
the armature in different positions relative to the field, the 
latter, of course, being in place. The extent to which the 
inductance varies for different relative positions of armature 
and field system is indicated in Fig. 1, in which the curve 
represents the values of inductance for different positions. 
The average inductance is, of course, obtained from the 
mean of the ordinates. A description of the above methods 
for the practical determination of inductance will now be 
given and values deduced from observed results in each 
case. 

Method 1.—If the machine is a single-phaser, alternating 
current from a similar machine —i. e., a machine giving the 
same frequency as the one under test—is applied to the 
terminals, and amperes input and volts drop across the 
terminals observed on suitable instruments. If E is 
the impressed E.M.F. required to pass a current, С, 
through the armature of the alternator, the ohmic resist- 
ance of which is R, then it is known that 


» E 
/К?+(2т1л)ї 
In dealing with alternators, the ohmic resistance may 
generally be neglected in comparison with the reactance 


(2 7 n L), and hence for any value of current up to about 
full load the C R drop is very ‘small in comparison to the 
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reactance voltage, and the reactance can, therefore, be 
obtained from = With a three-phase machine the pro- 


cedure is very much the same, but a knowledge of the con- 
nection of the windings is required in interpreting the 
results. In this case three-phase current is supplied, an 
ammeter being inserted in each line. If the windings are 
Y-connected (which is the general connection for high 
voltages) and the voltage measured across each pair of 
terminals, as in Fig. 2A, the expression for the volts per 
volts across terminals 
"E 
ampere per phase being taken equal to the mean of the 
three ammeter readings. The reactance per phase, which 
is of chief interest, is then at once obtained as in the 
previous case. If, however, the volte are measured as in 
Fig. 28—17 e., between each terminal and the centre point 
of the star (or ''*Y-point")—the value of the volts per 
phase is obtained direct. With a A-connection for the 
winding, the amperes per phase are found by dividing the 
line amperes by “ 3, the volts per phase then being voltage 
across terminals. The reactance may also be determined 
by the application of single-phase current, the readings 
being taken with connections as in Figs. 2c and 2D; the 
former case giving readings for reactance per phase, while 
the latter gives the reactance of two phases in series, and 
hence reactance per phase will be one-half of that measured. 
Generally, the values obtained by this method of single- 
phase current lead to a slightly lower average value for 


phase becomes , the value of the 


the inductance than that obtained with three-phase current. 
In both these cases it is preferable to obtain readings with 
the armature and field in different relative positions. 

The curve shown in Fig. 1 represents the inductance of 
the armature of a three-phase alternator of 850 kw. output, 
a few of the leading particulars being given in the follow- 
ing specification : rated output, 850 kw.; speed, 94 revolu- 
tions per minute; frequency, 25 ~~ per second; terminal 
voltage, 5,000 volts; connection of winding, Y ; full-load 
current per phase, 98 5 amperes; armature slots per pole- 
piece, 6 ; slota per pole-piece per phase, 2; conductors per 
alot, 14. The machine is of the revolving-field type with 
52 poles. The values for the reactance per phase, given in 
Fig. 1, were obtained from measurements made with three- 
phase current at 25 —_, and the average value from the 
curve is 9:6 ohms per phase. Hence, since reactance == 
2 тп L (where n is the frequency and L the self-inducance 
in henrys), therefore 

_ 96 
2 * 1 X 25 


This is the average inductance of the armature per phase. 
But it is customary and more convenient when dealing with 
inductance calculations to express the inductance in terms 
of the number of lines per ampere-turns per inch length of 


= '061 henry. 
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armature laminations. By this process all results are 
brought to a standard basis, and different designs can be 
easily compared. A coil is said to have an inductance of 
one henry when it is of such dimensions that a current of 
one ampere sets up a magnetic flux of such a magnitude 
that the product of the number of lines linked with the coil 
multiplied by the number of turns in the coil is equal to 
100,000,000. If the coil has but one turn, then its induct- 
ance in henrys becomes 10-8 times the number of lines 
linked by the turn when one ampere is passing through it. 
Since one ampere passing round л turns sets up л times the 
flux that would be set up in passing round one turn, and as 
this flux is linked with each of the л turns, it follows that 
the product of the flux multiplied by the turns will be 
(n)* times as great as with one turn. In the machine under 
consideration there are 14 conductors per slot and two slots 
per pole per phase, and hence 28 turns in series per group 
of coils. The total groups of coils per phase will be 16. 
Hence the inductanee per group of coils - 981 = 0058 
henry. The gross length of armature laminations is 14:5in., 
and therefore linkage of lines per inch length of armature 


580,000 _ 26 500 lines. 


laminations = Hence lines per 


ampere-turn per inch length of armature laminations 
_ 26,300 
(28): 
Method 2.— In applying this method tho inductancs is 
calculated from the observed saturation curves taken at no 


= $5 5 lines for the average of all positions. 
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load and at full load with unity power factor. The no-load 
and full-load saturation curves for the 850-kw. alternator 
referred to above are given in Fig. 3, the scale of volts 
being reduced to correspond to the voltage per phase. We 
shall now proceed to analyse these curves, and deduce from 
them the reactance per phase. Independent calculations 
for the reactance will be made, taking three points on the 
no-load saturation carve—viz , 1,500, 2,000, and 2,880 volts 
per phase. The resistance per phase of the armature is 
515 ohm, and the C R drop at full load ів 515 x 98 5=31 
volts. "Therefore, the corresponding voltages on the full- 
load saturation eürve are 1,469, 1,969, and 2,849 volta. 
From Fig. 5 we obtain the following data : 


Voltage per рһаве........................... 1,500 ... 2,000 ... 2,880 
Excitation at no load (ampere.turne 

, osea Cura o dus 3,100 . . 4,300 ... 7,650 
Excitation at full load (98°5 amperes) 

and unity power factor(ampere-turns) 4,970 ... 5,830 ... 8,800 


The difference between these two values of field excitation 
equals the ampere-turns required for overcoming armature. 
demagnetisation. 


Therefore ampere-turns required for 
overcoming armaturedemagnetisation 1,870 ... 1,550 .. 1,160 


Assuming a sine wave distribution of the flux, the total 
armature strength by calculation is at full load equal to 
14 x 985 x ax 2 = 3,900 ampere-turns, The observed 
value is 3,700 ampere-turns, which will be used in the 
calculations below. It is convenient, and sufficiently 
accurate, to take the demagnetising effect of the armature 
as increasing proportionally to the sine of the angle of lag 


VOLTS PER PHASE 


AMPERE-TURNS PER SPOOL. 
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between the mid pole-face position and the position of the 
conductors when carrying maximum current. Hence, if 0 
be the angle of displacement of maximum current behind 
the mid pole-face position, we have for the three cases above: 


3,700 sin 0 едоҹ1з.......................... 1,870 .. 1,530 ... 1,150 
ae in Ө CQUAIB pex 0°505 ... 0414 ... 0:511 
Aud tan 0 equal... . 0:59  ... 0:456 .. 0'328 


Now, tan 0 is the ratio of the reactance voltage per phase 
to the impressed voltage per phase, and hence in the case 
under consideration we have 


Tan 0 equals CCC а ым see RV Tr HM 
1,000 2,900 2,88U 

Therefore reactance voltage at 98.5 
amperes equal... . 912 . 945 


The mean of these three values is 914, which value will 
be used for the reactance voltage per phase at full load. 


Hence reactance per phase = 58 9°3 ohme, a value 


not materially different from that obtained by Method 1. 
The value of the total armature strength (3,700 ampere- 
turns) is obtained by observing tbe field excitation required 
to send full-load current through the armature when short- 
circuited and run at normal speed. Under these conditions 
the maximum current is reached when the armature slot is 
90deg. behind the mid pole-face position, and the full 
armature strength is in this case exerted in opposition to 
the field magnetomotive force. The field excitation, there- 
fore, has to be in excess of this amount by the small per- 
centage to overcome the small C R drop in the conductors. 
The curve obtained by plotting field excitation as abscisse 
and short-circuit armature current as ordinates is a straight 


19 


line passing through zero, and is designated the “ short- . 
circuit characteristic.— MONOPHASE. 


Answer to No. 751 (awarded 78. 6d.).— An alternator 
armature cannot be said to have a definite single coefficient 
oi self-induction, for the number of magnetic lines self- 
induced through the armature coils per ampere varies (1) 
with the relative position of the armature coils and the 
magnet poles (the inductive effect being, of course a 
maximum when the coil centres are directly opposite the 
poles) ; (2) with the power factor of the armature load (for 
with unity power factor the maximum value of the arma- 
ture current occurs when the centres of the armature coils 
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are midway between two poles, Fig. 2, and in their least 
effective position, whilst with a 90deg. phase displacement 
this maximum current value occurs when the coils are in 
their most effective position—i.c. directly opposite the 
poles, Fig. 1); (3) with the actual value of the current 
(slightly more lines being induced per ampere of a low 
current than of a high one owing to the effect of iron 
saturation); (4) with the state of saturation of the field 
magnets—e.g., whether they are excited or unexcited. On 
this account it is only possible to obtain a value which may 
for convenience be called the “coefficient of self-induc- 
tion,” but which really only represents the inductance of 
the armature under one particular set of conditions. 

One of the simplest ways of doing this is to make a 
short-circuit test on the alternator. The armature is short- 
circuited through an ammeter, and the field is only just 
sufficiently excited to cause the normal full-load current to 
circulate in the armature when it is driven at about normal 
speed. The exciting current to produce this state is noted, 
and a reading is next taken of the terminal volts on open 
circuit with this same excitation. This open-circuit voltage 
is equal to the total drop in the armature during the short- 
circuit reading. This drop is made up of the volts lost in 
the resistance of the armature winding, the inductive drop 
due to magnetic lines set up around the armature wires, 
and the drop due to reduction in the main flux looped with 
the armature coils, brought about by the armature back 
ampere-turns. The last two quantities need not strictly be 
distinguished from one another, for a reductién in the main 
flux or the setting up of a new flux in the opposite direc- 
tion, both due to the armature current, give practically 
identical results. The С R or ohmic drop is easily obtained 
by measuring the resistance of the armature winding, and 
since the C R drop is in phase with the armature current, 
whilst the inductivo drop is in quadrature with the current, 


C 


A В 
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the resultant drop on the short-circuit test (equal to the 
open-circuit volts in this case) will form the hypotenuse of 
a right-angle triangle, of which the C R and the inductive 
drops respectively are the sides. Draw a line, A B (Fig. 3), 
to represent the C R drop to any scale. With A as centre 
and a radius equal, on the same scale, to the open-circuit 
volts measured as above, draw an arc of a circle. From B 
draw BC at right angles to А B and to meet the arc. Then 
B C representa the total inductive drop, and the correspond- 
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ing value of the coefficient of eelf-induction, L, in henrys, 
may be obtained from the fact that inductive drop = BC 
= т ~~ L C volts, assuming a eine wave of E.M.F., 
where — = the periodicity at which the test was made, 
C=the armature current on the short-circuit test. The 


value of L so obtained is the effective self-induction of the | 


armature at normal current, with a phase displacement of 
the current of nearly 90deg. (the power factor on a short- 
circuit test being nearly zero with most types of alter- 
nator owing to the great preponderance of the inductive 
drop over the resistance drop), and with a very weak 
field excitation. The result can therefore hardly be 
considered as the coefficient of self-induction under normal 
conditions, but it is sufficiently close to this to permit of 
fairly reliable results as regards the drop of the alternator 
being deduced from it. | 

Another method of obtaining the effective value of L 
consists in passing an alternating current about equal to 


the full-load current round the alternator armature whilst ` 


it is at rest, but with the field magnets excited to the 
normal extent. The volts required to pass the current 
round the armature winding are again equal to the resultant 
of the C R drop and the inductive drop, and the value of 
the latter and of L can be obtained by means of a right- 
angle triangle, exactly as in Fig. 3. The test must be 
repeated with the armature coils in two or three different 
positions, relatively to the pole-faces, varying from right 
opposite the poles to midway between the poles. The 
average of these three or four results for L will be the 
effective value under normal current and excitation con- 
ditions, but with only an approximation to the real relative 
positions of armature coils and magnet poles, which corre- 
spond to the various instantaneous current values when the 
alternator is running under normal conditions. The effect 
of this discrepancy on the effective value of L under work- 
ing conditions ie, however, only very slight.—Q. 


Answer to No. 751 (awarded 5s.).—Before answering this 
question, it would be as well to examine what is here meant 
by the term “ self-induction.” Obviously, the self-induction 


of the armature will depend on its position relative to the 


field magnets; its maximum value will correspond to the 
position of zero E.M.F., and its minimum value to the posi- 
tion of maximum E.M.F., so that it is seen the self-induc- 
tion of the armature will fluctuate with a frequency double 
that of the induced E.M.F. For all practica! purposes we 
may consider the armature as possessed of a constant self- 
induction or inductance (we will use the latter term), and 
this we will call its © equivalent inductance.” This, then, 
is what is required to be determined, and it can be done in 
the following manuer. First run the alternator at normal 
apeed, and take a set of readings connecting exciting current 
and EM.F. These can be plotted in the form of a curve, 
which may be called the “open-circuit characteristic.” 
Secondly, short-circuit the alternator through an ammeter 
(this should be of negligible inductance: a hot-wire instru- 
ment would do very well), and then take another set of 
readings connecting the short-circuit armature current with 
the exciting current. From these readings another curve 
is plotted, which may be called the short - circuit 
characteristic.” Now suppose that, corresponding to any 
value of the exciting current, the E.M.F. obtained from the 
first curve is represented by E, and that the short-circuit 
current corresponding to the same exciting current, obtained 
from the second curve, is represented by C ; if the resistance 
of the armature = R, which can easily be ascertained by 
measuring the drop across the armature with a known con- 
tinuous current passing, then we have 
Е 
ш JR? + 12р? 
where p = 27 x frequency. 
JEC 
Ly С 

Ук С de 

Cp 


L = 


where L=equivalent inductance of armature. As L p is 
appreciably large compared with R, the current, C, will lag. 
by nearly 90deg. behind E, во that the value obtained fer 
L willbe greater than what it would be if C was in phase 
with E, for obviously in the first case the current reaches 
its maximum for a position of the armature corresponding 
to its maximum iuduetance. In the above it hae been 
assumed that the current and E.M.F. waves have been true 
sine waves, which, of course, is never absolutely attained 
in practice. 

From the above it will be seen that the equivalent induct-- 
ance of the armature will vary with the displacement of 
the main current with respect to the E.M.F.—i.c., the 
power factor of the load—so that it is a very uncertain 
quantity. This variation in the equivalent inductance 
could be shown by inserting a non-inductive resistance in 
series with the armature, and then again obtaining the 
short-circuit characteristic. This will have the effect of 
increasing R with respect to L p, and thus decreasing the 
lag of the current, C, behind E, and if the value of the 
non-inductive resistance is known, the equivalent inductance, 
L, can be again determined. The fluctuation of the induct- 
ance of the armature with varying positions could be 
shown by measuring the inductance corresponding to- 
different positions taken over half a period. To do this. 
for any given position, pass a known alternating current, 
C, through the armature and measure the drop, E, on a 
voltmeter. Then, as before, 


p- E A 
Cp ` 
Repeated for different positions, a curve showing the 
fluctuation could be plotted.— A. P. YOUNG. 


Answer to No. 751 (awarded 55.). The best, and 
certainly the simplest, method of measuring the self- 
induction of a circuit is to use the well-known formula 


an йы reactance 
resistance 
reactance = 27 n L, 
where л = frequency and L = self. induction in henrys. 
Simplying the above equation, we get 
tan 0 х resistance 
2 w frequency | 


en There 
cos 0 er 
are two methods of arriving at the power factor (cos 6) of 
a circuit which are commonly used in shop practice iz. : 

1. Apply an alternating current to the armature wind- 
ing, then by means of a vultmeter, ammeter, and wattmeter 
the power factor (cos Ө) can be readily obtained. 


watts 
amperes x volts ` 


2. Apply an alternate current of known voltage, E, and 
measure the watts with wattmeter, then 
cos 0 watts with alternating current 
watts with direct current 
The watts with direct current of voltage E= C? R, current 
being found by Ohm’s law. 
Example. 
. Armature resistance 2 ohms. 
Frequency — 100 cycles per second. 
Voltage applied = 100. 
Wattmeter reading, 40. 
С? R= 50? x 2 = 5,000. 


Cos 0— 40 008. 


Tan ô can be found from tables, as tan 0— 


cos 0 


5,000 
Tan 6 899125 (approximate). 
008 
%% 17550 чин, 
2axfrequency 2 1 * 100 
A. J. MARTIN, 
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Supplement 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We aleo give 
fwe shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


ANSWERS. 


Question No. '182.— What is the best method of predetermining the 
voltage drop due to magnetic leakage in a transformer at, say, 
foll load and any given power factor ? 

Best Answer to No. 732 (awarded 108.).— The drop in the 
terminal volts between no load and full load on a trans- 
former is due to the combined effect of the C R volts lost 
in the resistance of the primary and secondary windings, 
and the back voltage due to magnetic leakage between the 
primary and the secondary. The C Е voltage is in phase 
with the current, whilst the leakage drop is in quadrature 
with the current, so that in order to determine the actual 


D 


, © — 4 
Fid 1. 


drop these two quantities must be combined vectorially 
with the terminal voltage, as shown in Fig. 1. O A repre- 
sents the phase of the secondary current; O B, the value 
of the full-load secondary terminal voltage required, drawn 
at an angle ꝙ to O A equal to the angle of phase displace- 
ment between the secondary current and voltage for the 
particular load for which the drop is to be determined— 
i.e., бов ф is the power factor of the load. When the load 
consists of condensers, so that the current is a leading one, 
the angle ¢ will be set out below the line O A instead of 
above it. From B draw BC parallel to O A and equal to 
the C R drop in primary and secondary windings reduced 
to the secondary side—ic, B C = secondary resistance 
x secondary current + (primary resistance x primary current 


x — опи). From C draw CD at right angles to 
primary turns 


О A and equal to the drop due to magnetic leakage calcu- 
lated, as explained below. Then O D will be the no-load 
terminal voltage required in order to obtain the full- load 
voltage О B, and O D-O B will equal the voltage drop. 
о 5 percentage of the no-load voltage, the drop 


The approximate value of the leakage drop may be 
arrived at by the following considerations (see Kapp, 
Elektrotechnische Zeitschrift, April 14, 1898, and Kapp's 
‘ Transformers”): When a transformer, such as is shown 
diagrammatically in Fig. 2, is on open secondary circuit, a 
definite alternating flux passes through both primary and 
secondary windings, and its maximum instantaneous value 
is given by 


ш “The Glectrical Engineer,” 


NOVEMBER 25, 1904. 
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primary volte x 108 
4°44 x total primary turus 1n series х ~ 


This total flux, as far as the primary winding is concerned, 
is practically constant at all loads (at full luad the internal 
primary volts fall from 4 to 1 per cent. owing to loss in the 
primary resistance, and this causes a corresponding drop in 
the flux, but this small difference may be ке, Ав 
regards the secondary, however, the flux actually looped 
with its tarns changes with the load owing to the fact that 
as the load on the transformer and the total ampere-turns 
in the primary and secondary windings increase, more and 
more of the primary flux, instead of being practically all 
confined to the iron circuit of the transformer, leaks back 
through the air (somewhat as shown by the dotted arrows 
in Fig. 2), and so, though the total flux linked with the 
primary turns remains unchanged, some of it returns 
through the space occupied by the primary winding, the 
insulation between primary and secondary and the secondary 
winding, and so is entirely or partially ineffective as far as 
the secondary winding is concerned. The amount of this 
leakage flax depends on (1) the ampere-turns of primary or 
secondary (which are practically equal at anything approach- 
ing full load) on each limb ; (2) the average length of the 
leakage path in air, as shown by the dotted arrows, d, in 
Fig. 2; (3) the effective area of the leakage paths in air— 
ie, some function of the width of a primary coil + a 
secondary coil + the insulation between them multiplied by 
the mean periphery of the coils—i e., the mean length of 
one turn of wire in the primary and the secondary. 


Flux = 


x 


SSAA 


* 


— 


B, , OWN 


Fie 2. 
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The density of the leakage flux varies from zero close 
to the iron core within both the primary and secondary 
windings (as there are no effective ampere-turns there) to 
a maximum in the space occupied by the insulation between 
primary and secondary (where the full ampere-turns of the 
primary, or secondary, coil are effective in producing 
leakage) and then down again to zero at the extreme out- 
side of the secondary coil (where the primary ampere-turns 
are practically neutralised by the equal and opposite 
secondary ampere-turns). The variations of the flux density 
from point to point of the winding are, in fact, somewhat 
as shown in the small figure in tbe right-hand corner of 
Fig. 2, assuming that the length of air-gap in the leakage 
path is constant for all points of the winding—an allow- 
able assumption, considering that the depth of winding 
space is always fairly small as compared with the length of 
the winding space. 

Now, the leakage flax which passes through the insula- 
tion between the primary and the secondary (n to o, Fig. 2). 
is fully effective on all the primary turns and wholly 
ineffective on the secondary turns. e flux in the space 
m to n varies in its effectiveness on the primary winding, the 
portions near the iron core being effective on fewer primary 
turns than those nearer the outeide of the primary. None 
of this flux (m to n) is effective on the secondary winding. 
The flux in the space o to q is all fully effective on all the 
primary turns, but varies in its effectiveness on the secondary 
turns, the part nearer the primary winding being effective 
on fewer secondary turns than the part nearer the outside 
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of the secondary coil. In order to decide the effective 
leakage flux actually producing a drop, the “ equivalent 
amount" of leakage which is wholly effective on all the 
primary turns, and wholly ineffective on the secondary 
turns—;.e, the effective difference between the primary 
flux and the secondary flux at full load—must be arrived 
at. This can be easily found. by a step-by-step process 
carried out on the small curve (m to q, in Fig. 2) at half a 
dozen or more equally spaced points, or by means of a 
simple integration. 


fia. д. 


Calling the maximum flux density—:.e., the flux density 
in the part л to o—B C.G.S. lines per square inch, it will 
. be found that this “equivalent flux” density for the space 
m to n is 3 B; from п to o, of course, the equivalent flux 
density will be equal to the actual flux density — B, whilst for 
the apace from o to q, again, the equivalent density is 1 B. 
Therefore, if / = mean length of a turn of primary or 
secondary winding— e. the periphery measured in the 
insulation between the primary and secondary in Fig. 2— 
in inches; y — thickness of insulation between the primary 
and the secondary coil (measured from copper to copper) in 
inches (see Figs. 2, 5, 4, and 5); z= width of winding space 
рег limb—.e., combined depth of the primary and secondary 
windings per limb—in inches (see Figs. 2, 3, 5, and 5), we 
may say total equivalent leakage flux wholly effective on 
all the primary turns alone=Bxix (у+1 >) C.G.S. lines. 
This result remains the same whether the primary or the 
secondary is wound next the iron core. 

The value of B can be obtained from the ampere-turns 
existing at the particular load in question and the ordinary 
air-gap flux formula | 


Density C. G. S. lines per square inch in air 
= ampere-turns 

‘313 x length of air-gap 
Now, if A Т = primary ampere-turns (or secondary 
ampere-turns) per lim) = primary current x primary turns 
per limb at the load in question, the maximum instantaneous 
value of the ampere-turns will be 1:41 x A T, assuming а 
sine wave of current, and the maximum instantaneous value 


of the flux density in the insulation between the primary 
and the secondary will = 


B=. 141 AT 
"513 x average length of leakage line such as d d (Fig. 2) 
P 45AT 
_ average length of leakage line 
. Total effective leakage flux 
Е 45х АТ 
average length of leakage line 
The drop in volts due to this leakage is 
No-load secondary volts x effectiv i leakage flux Вах. 
total no-load flux 


and this is the number of volts to which C D in Fig. 1 is to 
be made equal. 


x lx (y+ ). 
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The average length of leakage path and the maximum 
number of ampere-turns effective in producing B vary with 


the arrangement of the coils. If the windings on each limb 
are split up into several primary coils and several secondary 
coils alternately interleaved, it is clear that (1) the maximum 
effective ampere-turns for producing leakage at any one 
point will fall, and (2) the area of the leakage path (corre- 
sponding to the length m to q) will also fall, so that a 
rapid falling-off in the leakage occurs—in fact, the drop in 
& transformer due to leakage falla almost as the square of 
the number of coils per limb. 
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Fie. 6. 


Applying the same method as described above to various 
other arrangements of coils, such as those shown in Figs. 3, 
4, 5, and 6, and employing for simplicity the distance 
L inches from iron to iron inside the transformer, measured 
parallel to the insulation between primary and secondary 
(see Figs. 2 to 6) as the average length of leakage line,” 
it can be shown tbat the effective leakage flux is given with 
fair accuracy by the general formula: 

Leakage flux effective on all primary turns and on no 
secondary turns in C. G. S. lines 


QATxI 
L x K? 


where A Т, I, у, х, and L have the above-described values, 
and К = number of separate primary (or secondary) coils per 
limb. (When there ате more coils in one winding than in 
the other, use the larger number for K—e g., if there were 
two primary coils and one secondary coil per limb inter- 
leaved (as in Fig. 4 or Fig. 5). K would equal 2.) C=a 
constant which experiment has shown to equal about 
24 to 3 for core type transformers (Figs. 2, 3, 4, and 5), 
and about 3j to 4 for “shell” type transformers (Fig. 6) 
with all the winding on one limb.—Q. 


Answer to No. 752 (awarded Ts. 6d.).—By a transformer 
having magnetic leakage, we mean that a certain number of 
lines of force which thread the primary winding do not 
thread the secondary winding, and similarly a certain 
number of lines of force threading the secondary winding 
do not thread the primary winding. This means that each 
winding possesses а certain inductance of its own, and on 
this account a certain E. M. F. will be required to overcome 
the inductance voltage created in each winding when the 
transformer is working under load. Before answering this 
question it will, perhaps, be as well to investigate the working 
of a transformer possessing magnetic leakage and working 
under load. This can be best understood by aid of the 
vector diagram, shown in Fig. 1. For simplicity the 
assumption is made that the ratio of transformation of 
the transformer is unity, and that the load is non-inductive. 
Here we have O i, = secondary current; O E, = E.M.F. at 
the secondary terminals; E, е, = ohmic drop in secondary 
winding; О % = E.M.F. required to overcome the induct- 
ance of secondary, drawn at right angles to О. Then 
О e, = resultant of Oe, and О e. is the E M.F. induced in 
the secondary winding. - 

Again, Oz, = wattless magnetising current, obviously at 
right angles to O e; О 7, = current required to compensate 
for the iron losses, drawn at right angles to O i. Then 
О i, =the resultant of O in, and O2 is the no-load current. 
This current must be the resultant of the pri and 
secondary currents, so that the secondary current, О 2,, is 
readily determined. 

‘Farther, О b = ohmic drop in the primary winding; 
О г, E. M. F. required to overcome the inductance of the 
шау winding, at right angles to O 11. Obviously, the 

.M.F. applied to the primary terminals must be the 
resultant of О b, О e, and a third component, О ei, drawn 
equal and opposite to О e. The resultant О E, is then 
the E.M.F. across the primary terminals. This diagram 
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<an be greatly simplified in construction by assuming that | ing the primary voltage has the 


the magnetising current, in, is negligible, which is very 
neafly the case in practice, во [^ 


Another. | 
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ition O Ei. This corre- 
sponds to a non-induetive | on the secondary, there 
t the primary ‘and | being neither lag nor lead of the secondary current. The 


secondary currents are exactly opposite in phase to one | secondary voltage is then represented by the length of the 
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Fig. 2 shows the reconstructed diagram, it farther being 
assumed that the load is now inductive, such that the 
angle of lag of the secondary current is ф. The same 
lettering is used as in Fig. 1; the ohmic drop in the 
primary winding (m E,) being taken as equal to that in 
the secondary (E, ei), and similarly the inductance E.M.F. 


О 


Кто. 2. 


in the primary m e, equal to that in the secondary e, e. 

O E, is then the secondary E. M. F. corresponding to a 

primary voltage, O Ei. This diagram can be still further 

simplified and brought into a form from which the primary 

and secondary voltages can be at once derived for any lag 

5 of the secondary current with the transformer fully 
ed. 

Fig. 3 shows the practical form in which O A is equal to 
E, E, in Fig. 2, and A B represents the total ohmic drop in 
both windings, or twice that in either winding. About O 
as centre a circle is described of radius O El, where О Е, is 
the constant E.M.F. applied to the primary terminals. 
With the same radius another circle is described with A as 
centre. Now consider the case where the vector represent- 


vector O E,', Ei E, representing the combined leakage and 
ohmic drop in the secondary. Suppose the load is induc- 
tive, and that the angle of lag is ¢. Then, again, the 
primary voltage is represented by О E,, and the secondary 
voltage by O E,, and, similarly, the segondary voltage can 
be obtained for any value of the angle ф. In the case 
where the secondary current leads by an angle ¢, the 
secondary топове is here represented by О E,“ and the 
primary voltage by О E,”, and it is seen that the secondary 
voltage exceeds the primary voltage by an amount E," Ez. 

The above has not truly answered the question, for 
before any practical use can be made of the diagram, it 
will be necessary to determine the value of O A. А B, of 
course, can be calculated from a knowledge of the full-load 
secondary current and the resistance of either winding. 
The value of О A is readily determined in the following 
manner. Short-circuit the secondary winding through an 
ammeter of negligible inductance (a hot-wire instrument 
for preference), and then apply current to the primary 
winding until the full-load secondary current is indicated 
ол the ammeter. The voltage drop across the primary 
winding then represents the value of О A. This can be 
readily seen to be the case by a reference to Fig. 2. If 
this diagram was redrawn to suit the above case, О E, 


CURRENT LAGGING 


E, 


FIG. 3. 


would obviously be zero, so that E, would coincide with O, 
and the primary voltage O E, would be equal to E, E,, 
which latter corresponds to O A in Fig. 3. 

In all the above cases it has been assumed that the ratio 
of transformation is unity, but Fig. 3 can be applied to a 
transformer with any known ratio simply by reducing the 
primary voltages to equivalent secondary voltages. To 
illustrate this, let us take the case of, say, a 60-kw. trans- 
former, ratio 3,000 volts primary, 200 volts secondary. 

Suppose resistance of primary = 1 ohm, then ohmic 
drop at full load = 1 x 20 = 20 volts. 

Again, resistance of secondary = 004 ohm, ohmic drop 
at full load = 004 x 500 = 1:2 volts. Reducing the ohmic 
drop in the primary to correspond to a ratio of unity, we 


get a drop of (20 x 3000 = 133 volts. Therefore, total 


ohmic drop in both windings = 2:53 volts, corresponding 
to a ratio of unity. 

Suppose that to maintain the full-load current of 
500 amperes through the short-circuited secondary winding 
a voltage of 270 volts had to be applied to the primary 
terminals. This corresponds to a reduced voltage of 
(e) — 18 volts. Therefore, referring to Fig. 5, we 
have О A = 18, А B= 253, О E, = 200. If these be 
drawn to scale, the secondary voltage for any lag or lead of 
the secondary current can be at once scaled off. 

I presume R. S. L.“ requires to know the drop due to 
leakage alone. This for the case where the angle of lag 
is ¢ will be (E, E; A B), and similarly for any other 
position.— A. P. YouNa. 
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Answer to No. 752 (awarded 6s.).—An easy method of 
determining the drop in secondary volts of a transformer 
at fall load and at any power factor is the following First 
find the maximum impedance drop in the two windings. 
This can be found experimentally by short-circuiting the 
secondary coil and measuring the pressure across the 
primary terminale when full-load current flows through the 
windings at the working frequency. Fig. 1 is a sketch 


VOLTMETER 


SECONDARY. SHORTCIRCUITED 
TRANSFORMER, 


DYNAMOMETER 
OR AM METER. 


Fic. 1. 


showing the connections necessary for thia test. If C —the 
full-load current of the transformer, then V =the maximum 
V 

к^ the 
maximum impedance volts referred to the secondary, where 
K =ratio of transformation. 


impedance volts referred to the primary, and 


K = 
The drop in volts due to resistance of windings = C, x R, + 


E ohmic drop; С, = secondary full-load current; C= 


/ (inductive drop)? + (ohmic drop)”. 


primary full-load current; Е, = secondary resistance; R= 
primary resistance. 

Knowing the full-load currents of the transformer, and 
finding the resistances of the windings, either by calcula- 
tion or experiment, the ohmic drop at full load is easily 
determined. Construct a triangle A B C, making A B 
= impedance volts referred to secondary ; B C = ohmic drop 
in secondary volts to а convenient scale; and the angle A C B 
а right angle. To the same scale, with radius equal to the 


0 200 


100 
——— И оғ VOLTS 


secondary voltage at no load, draw two circles with centres 
at A and B. Draw line DA at right angles to A C, then 
the length D F, to scale, cut off by the two circles is the 
total drop in secondary pressure at non-inductive fall load. 
If the eurrent lags by an angle i. e, if the power factor 
of the secondary load = сов p—draw А Н, making angle 
D A Н = 4, then total drop in secondary volts at full load 


(power factor = cos ф) is the length Н M, to scale. Now, 
AG AG : 
= — LL , f э h 
cos ф АШ AD Thorefore, if the line A D be 


divided into decimal parts, the position of the line A H 
foc any power factor can easily be found by completing 
the triangle A H G, H being the point of intersection of 
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the perpendicular Н G drawn from G, and the circle centred 
at A. The angle ¢, is drawn on the opposite side of line 
A D when the current leads by this amount. It is seen 
that the circles intersect at N. А N equals A D; there- 
fore, when current leads by angle ¢,, there is по drop in 
secondary volts ; if the angle of lead is greater than $, then 
secondary volta rise. 

For the sake of clearness, the triangle A B C in the 
diagram (Fig. 2) is shown larger in proportion to A D than 
in an ordinary transformer diagram i e., constant-potential 
lighting transformer. In this diagram impedance volts 
= А B=25 volts: ohmic drop= B C=10 volts ; total drop 
at power factor 1= 12:5 volts, 95 = 20 volts, 9 = 22 volts, 
and 85 = 23 volts. Working out a diagram for an actual 
transformer of which the following data are known: kilo- 
watts = 50 ; primary volte, 2,000 ; secondary volts (no load), 
204; primary resistance, 5; secondary resistance = ‘05 ; 
е^, 50; impedance volts (secondary), 10 ; total ohmic 
drop (secondary) = 25, the total drop at various power 
factors: 1=3; '95—55; 9 65; and :85—8. The drop 
due to magnetic leakage alone = total drop — ohmic 
drop.—W. Н. 


THE AUSTRALIAN TELEGRAPH SYSTEM. 


Hugh H. Lusk, in the November number of the North 
American Review, describes the Australian telegraph system. 
Before the Australian States were welded into one common- 
wealth, each of the States owned and controlled the tele- 
graph lines within its borders, but when the union was 
effected the Federal Government took over all telegraph 
lines, and the Federal Parliament established the con- 
ditions under which they should be operated. Rates 
were fixed for town and suburban messages, for messages 
from one point to another point within the same State, 
and for messages from a place in one State to a place 
in any other State within the Commonwealth, and, 
taking these together, Mr. Lusk asserts that the cost of 
telegraphing in Australia is less than one-half, and would 
probably work out at one-third, the amount charged in 
America. The combined cheapness and efficiency of the 
telegraph system in Australia Mr. Lusk attributes to the 
fact that the telegraph lines are owned and operated by 
the public, and to the economies naturally attending the 
system. That the public utilise the facilities thus afforded 
them for telegraphic communication is evident from the 
fact that the namber of messages per capita in Australia 
is apparently nearly three times what it is in America. 
The differences appear due, however, quite largely to- 
methods of counting. He says: 


“The circumstances of Australia, and the conditions of 
its settlement, have had the effect of making both its rail- 
roads and its telegraphe unusually extensive in comparison 
with the numbers of its population, and this is markedly 
the case with its mileage of telegraph lines. At present 
the great island is only settled on a strip of country 
bordering on the coast, and even that strip does not 
include the more northern shores either on the east ог: 
west, and takes in no part of the north side atall. The 
consequence is that a line of telegraph which connects 
the settlements of Queensland on the north-east of 
Australia with those of West Australia on the west coast— 
a distance, in a direct line, of about 2,500 miles—covers fully 
double that distance from the necessity of keeping in touch 
with the settled districts. There is, indeed, one line of 
telegraph which of necessity ignores this rule, and passes 
for nearly its whole length of about 1,700 miles from the 
south to the north-western corner of the island through an 
unsettled country. The purpose of this line is to connect 
settled Australia with the rest of the world by way of Java. 
and India, and it passes through great districts of the 
interior which were first explored tor the purpose of its 
construction. Under the circumstances, it was not possible 
that telegraph facilities could be supplied in Australia on a 
small scale or at a trifling cost.” 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marki 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


741. A private telephone used in connection with a certain tramway 
system, to speak from the generating station to the different 
section boxes along the line, is found to work very unsatisfactorily 
when the cars are running, but works well when the cars have 
been stopped. The noise of cars can be heard quite distinctly, so 
much so that it is impossible to hear what is said. Length of 
track about seven miles; the telephone cables are laid ‘beside the 
traction foeders, but in a separate trough, and po to the track. 
What is the best remedy to overcome this difficulty 1—G. M. 

742. It is common practice in continuous-current designing to take 
the issible reactance voltage (per section of the armature 
winding) at а higher figure in the case of motors than in the case 
of dynamos. Is there any basis for this procedure in point of 
fact or of theory? Please discuss fully.—F. W. D. 


ANSWERS. 


755. In а three-phase sub-station for rotary converters, the three 
| single-phase transformers are connected in mesh. From each of 
these transformers an extra lead is taken on the low-tension side 
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7 C 
to provide a lower voltage for starting the starting motors of the 


rotaries. In what phase are these extra leads —, y, and z ї— 
POLYPHASE. 


Answer to No. 755 (awarded 78. 6d.).—If the leads 
2 y, and 2 are taken off the secondary windings at 
exactly symmetrical positions—i.c. the number of turns 
between the points B z, А z, and C y are equal—then the 
voltages between the lines z, y, and z will be equal and 
exactly 120deg. apart in phase to one another. This can 
be easily seen by reference to Fig. 1. In this diagram 01 
represents the voltage across the secondary winding, C B, 
02 that across B A, and 0 3 that across the third winding, 
AC. Now, the voltage between tho lines z and y is made 
up of two components, one component proportional to the 
wia between the pointe B and у and in phase with 
O1, the other component proportional to the winding 
between the points|B and 2 A in phase with 02, The 


resultant of these two components represente the voltage 
between the lines z and y, and is represented in magnitude 
and phase by the vector 0 yz in the diagram. Similarly the 
voltage between the lines z and z is represented by 0 z z, and 
that between the lines y and z by 02 у From thesymmetry 
of the diagram it is easily seen that 1f the winding between 
the pointe B z, À z, and C y are equal, then the three vectors 
15905 2, and 02 will be equal and exactly 120deg. apart 
in phase. 


The state of affairs can be more readily seen by a 
reference to Fig. 2. Here the triangle A BC represents 
the voltages across the three secondary windings. The 
triangle х y 2 then represente the voltages between the 
lines z, y, and 2, and obviously this triangle is an 
equilateral triangle. From this diagram it is readily seen 
that the minimum vol that can be obtained between 
the lines z, y, and 2 still maintaining 120deg. phase dis- 
placement between, the three voltages is one half the 


voltage across the secondary of either transformer, corre. 
sponding to the dotted triangle, z'z!y', and it is seen 
that this result is obtained by tapping off the secondary 
windings at the pointe 21 21 1.—i. e., at the middle point of 
each.— A. P. Y. 

Answer to No. 755 (awarded 78. 6d.).—To find the 
phases of the voltages between the points X, Y, and Z, the 
easiest way is to use the graphical method. The diagram 
to be drawn is similar to that given by “ Polyphase in his 
question, except that the lines now represent E.M.F.'s 
instead of actual transformer windings. We need not 
consider the primaries of the transformers. The secondaries 
being connected in mesh, their E.M.F.'s will be represented 
by an equilateral triangle, A B C (Fig. 1). If the triangle 
revolve about its centre Ius О, in, say, a clockwise direc- 
tion, the projections of А B, B C, and C А at any instant 
on the: horizontal, PQ, will give their respective instan- 
taneous values at the instant in qe Similarly, the 
projections of О A, О B, and О C give the instantaneous 
values of the E.M.F.’s between А B C and the neutral. 
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Now, take points X, Y, and Z in A B, B C, and C A respec- 
tively such that these pointe divide the three linos in the 
same proportion that the sesondary windings are divided 
by the tappings. Then the triangle X Y Z obviously must 
represent the E. M. F. s between these points, and their 
instantaneous values will be given by the projections of 
X Y, Y Z, and ZX upon PQ. Also the phases of the 
voltages between these extra leads relatively to the phases 
of the main voltages, A BC, will be given by the angle 6. 


Fie 1. 


This is clearly во, because X Z reaches its maximum —i. e., 
is parallel to P Q—before А B by an interval equal to the 
time taken to turn through an angle 0. The question does 
not give the positions of X, Y, and Z in the windings, but 
if we assume А X = two-thirds of А B, and the other 
windings to be similarly divided, it is easy to show that the 
starting voltage on the motor is 58 per cent. of the full 
voltage, and differs in phase from the latter by an angle of 
30deg. If X, Y, and Z are taken at the middle points of 
A B, ВС, and C A respectively, then the starting voltage is 
„ one-half, and differs in phase from the main voltage 
y 6 


An easier method of connection for accomplishing the | 


same result is shown in Fig. 2. Two of the secondary 


windings only, AB and AC, are tapped at X and Y, and | 


A. 


Fia 2. 


extra leads taken from these points. The starting voltage 
is given by the leads from А, X, and Y, and the running 
or normal voltage by the leads from A, B, and C. This 
allows of running only two extra leads for starting. The 
secondary, B C, is idle, and the voltage regulation not quite 
80 good as if all three were used, though quite good enough 
for starting purposes.—R. C. 


Answer to №. 755 (awarded 58.).— In order to determine 
precisely the phase angle between the E M.F. wave at z, y, 
and = and the E. M. F. wave in the high-tension lines con- 
nected to B, C, апа A respectively, we must investigate 
the various reactions taking place in the transformer itself. 
Since the transformers are separate in each phase, керме 
of the volts across B z апа B A will be identical. Hence, 
if we find the phase of this latter E.M.F., we shall arrive 
at the determination required. 

Let us consider the initial case of an unloaded trans- 
former. Let (Fig. 1) represent the phase of the 
secondary E M. F., B A. Since no current is flowing in the 


` Ey 
Fra. 1. 


secondary windings, we have no losses, and hence E, 
represents the induced secondary volts. The alternating 
flux producing this leads by 90deg., and may be repre 
sented by F. A back E. M. F. in the primary is also induced 
by this flux, and is shown as E (leading again by 90deg.). 


Fic. 2 


A small current flows in the primary of the transformer 
supplying the iron losses and magnetising the transformer. 
The magnetising component, Су, 1з in phase with the flux, 
and the hysteresis, eto., losses are made good by Cu in phase 
with the E M.F. (power опе. о then is the no-load 
current. V is a vector equal to the volts lost in the pri 

due to C R drop. Hence, E,—the resultant of E and 
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V—gives the phase of the line volts—at least the high- 
tension potential difference across the primary. The 
angle E, О E,, is а measure of the phase displacement of 
the volts B A (or B z) and the primary terminal potential 
difference. 

When a load comes on the transformer, the conditions 
are not so simple. For the sake of discussion we will 
assume a load current, C,,, lagging behind the E.M F., E., 
by the angle $, Now the resistance of the secondary 
caused a voltage loss equal, say, to VII. Further, owing 
to a small amount of magnetic leakage between the 
secondary wires, we have a self-induction E.M.F. lagging 
90deg. behind the current wave. This effect is 3 
on the frequency and the number of turns on the secondary 
coil and the leakage coefficient, which varies with different 
types of transformer. This must be allowed for by a 
vector, E,,,, in opposition, and so shown leading by 90deg. 
Now, compounding these three E.M.F. vectors, Ej, V, 
and E,,—we get first E, then E,—which is the total 
induced secondary volts necessary to give the current C, 
at a terminal voltage of E, lagging by ¢,, degrees. As 


before, we need a flux F, 90deg. in advance, giving in ite 


turn a back E. M. F., E,y. Co is the current necessary for 

tisation and iron losses. To get, C, the primary 
l current, we proceed as follows: C,,, in addition 
to producing the small self-inductive field, would 
also produce another field in phase with this 
latter, were it not prevented by the tendency of the 
pri current to produce a field equal to it but in opposi- 
tion of phase. Hence the phase of the primary load 


р А. 


Fic. 3. 


current—that is to say, that component which neutralises 
the effect of the secondary load current—is in opposition of 
phase to C,,, whence by compounding we obtain Ci, the 
primary current. The component parts of the total primary 
volts are: (1) the back E.M.F., Ey ; (2) the self-induction 
neutralising E.M.F., Е, ; (5) and the primary copper drop, 
VI. These when compounded give Ei, the terminal primary 
volte. The angle between E, and Eli is a measure of the 

hase angle between volts B A primary and B A secondary. 

f the vectors Р Q R in Fig. 3 represent the phase of the 
volts generated in each coil or winding of the star-wound 
alternator (usual tramway, eto., practice), then if P and Q 
represent the waves at A and B respectively, evidently the 
phase of the potential difference on A B (primary) will be 
ó0deg. in d inge of the alternator wave. erefore, 
the phase of the voltage across B = (ог A x for that matter) 
will be E, O E,,—30deg. This angle, as will be seen from 


- а study of the diagram, changes with the load current and 


the power factor, and also with the frequency.—W. E. О, 


ton No. 734.—Describe the Harison system of electric signallin 

ur single-line working on tramways. ш j 

Answer to No. 754 (awarded 78. 6d.).—The Harison 
system is automatic and simple. It is arranged on the lock 
and block prineiple; only one car is allowed on the pro- 
tected section at the same time. It also provides for the 
contingency of two cars entering the protected section 
simultaneously from opposite ends. The signals consist of 
miniature railway semaphores, with red and green spectacles, 
illuminated at night by incandescent lamps. The semaphore 
arm is weighted so as to return from the “line clear” 


position to “danger” entirely by gravity, thus complying 
with the Board of Trade regulations. On a current being 
passed through the signal coils, S C, the armature, A, 
carrying the semaphore arm is attracted by the fixed pole- 
pieces, F, thereby lowering the arm to the “safety” or 
“line clear” position. The arrangement for locking the 
arm at the “danger” position and unlocking the same is 
accomplished by two solenoids provided with a common 
plunger, L P. When current is passed through the front 
(or locking) solenoid, L, the plunger is drawn into it, and 
engages with the “shield,” S, on the shaft carrying the arm, 


View of Signal with Arm and Lid in Position. 


thereby preventing it from lowering. When a current ів 
allowed to pass through the rear (or unlocking) solenoid, 
the plunger is drawn back into it, and ш: vm from the 
shield, and the arm ie left free to lower. The preference 
solenoid, P, is provided in one only of the two signals 
protecting a section. This is a device for preventing the 
preference signal from being locked, and comes into action 


View of Signal with Arm aud Lid removed, showing position of 
Mechanism when Sigoal is at Danger. SC Sigoal coils, A Armature, 
К Fixed pole-pleces, L P Locking plunger, S Shield, L Locking solenoid, 
P Preference solenoid, T B Terminal board. 


when two cars are trying to enter the protected section at 
opposite ends at the same instant. It has no effect if the 
preference signal is already locked. The mechanism of the 
signal proper is, therefore, extremely simple, there being no 
electrical contacts to wear, spark, or get out of order, so 
that the maintenance is practically nil. The whole of the 
working parts are enclosed in a cast-iron watertight case, 
with a small door in the lid for inspection purposes. The 
installation can be carried either on the shunt or series 
system, both being applicable to single trolley lines. 


snotaectEO SECTION 


T 


н: SD ; 
е Cons Ut dy anoPane- Р Ferrat Con. Ж. RESISTANCE. Cons Ue no hy ARE "e 
T. TROLLEY WIRE. G. C INSIOES, UY Ug ARE WOLD 
„ Jm OVERYEAD CONTACTS is ON SAME BOBBIN. 
Diagram of Shunt System—Single Line and Turnout. 


Diagrams of connections are shown for the shunt system 
arranged for a single line and turn-outs. For this six 
overhead contacts are erected, shown at 1, 2, 3, 4, 5, and 
6. Contacts 1 and 4 are arranged so that a car always 
stops underneath them while waiting on the turnout, the 
remaining contacts being placed so that there is no possi- 
bility of & car stopping underneath them. Suppose a car 
arrives at A and makes contact with 1, the P, Si, and La to 
earth is completed. If this line is clear, S, is lowered and 
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S, is locked. The car then proceeds to 2, where the circuit 
made is L, to earth, thereby locking S, behind it, the line 
being now blocked. When the car arrives at 3 the circuit 
U, U, to earth is made, and both signals are unlocked. 
The operations of 4, 5, and 6 contacts are identical with 
1, 2, and 3 respectively. It will be noted that 3 and 6 are 
provided with separate unlocking circuits, which can never 
be alive at the same time. The windings of the solenoids 
are во arranged that (1) if U, and L, are both energised, S, 
remains unlocked ; (2) if U, and L, are both energised, 8, 
is unlocked ; (3) if О, and La are both energised, S, remains 
unlocked; (4) if U, and L, are both energised, S, is 
unlocked. Also, if L, and L, are dead, U,, U,, U,, and U, 
are each of themselves capable of unlocking their respective 


Bearing these facts in mind, the following cases are taken 
to show the action of the signal: (1) if car A reaches 1 
before car B reaches 4, S, is lowered and S, locked, or vice 
versd; @) if cars A апа В arrive at 1 and 4 simultaneously, 
S, is locked, but not S!, since the preference coil prevents 
it, car A thereby having the preference; (3) if cars A and 
В are waiting at 1 and 4 respectively, and a third car, C, 
is on the protected section, the signa at which it arrives 
will be unlocked, but not the one behind it. 

It is unnecessary to describe the series systems in equal 
detail here. Suffice it to say that it is so termed on account 
of the signal windings being in series with the overhead 
trolley wires, an arrangement which involves the erection 
of a few section insulators and the use of two auxiliary 
wires. The chief advantage claimed for the Harison 
system of automatic signalling over other systems of its 
kind is that it provides for the contingency of two cars 
on a single-line system trying to enter the protected 
section from opposite ends simultaneously. The system 
: nue used at Portsmouth, Batley, Wallasey, etc.— 


Answer to No. 734 (awarded 7s. 6d.).—The Harison patent 
system of automatic signalling for single-line working of 
tramways is во arranged that a shunt or series system ma 
be used, but as the series system has not so far been же, 
I propose to confine my remarks to the shunt system. The 
a ie shown in Fig 1, is arranged with a semaphore 


Fic. 1.—View of Signal with Amn and Lid removed, showing position of 
Mechanism when Arm is at Line Clear” Position. 


fitted with red and green spectacles, which are illuminated 
at night by incandescent lamps, marked D. This sema- 
phore arm is weighted so as to return from the “line 
clear” position to “danger” entirely by gravity. Опа 
current being passed through the signal coils, S C, the 
armature, A, carrying the semaphore arm, is attracted by 
the fixed pole-pieces, F, thereby lowering the arm to the 
"safety" or “line clear” position. The arrangement for 
locking the arm at the danger position, and unlocking 
the same, is accomplished by two solenoids provided with 
a common plunger, L P. When current is passed through 
the front or looking solenoid, L, the plunger is drawn into 
it, and engages with the shield, S, on the shaft carrying 


‘section at opposite ends at the same instant. 


the arm, thereby preventing it from lowering. When & 
eurrent is allowed to pass through the rear or unlocking 
solenoid, the plunger is drawn back into it and disengages 
from the shield, and the arm is left free to lower. The 
preference solenoid, P, is provided in one only of the two 
signals protecting a section. It із а device for preventing 
the preference signal from being locked, and comes into 
action when two cars are trying to enter the protected 
t has no 
effect if the preference signal is already locked, nor till it is 
unlocked. e whole of the working parts are enclosed in 
а cast-iron watertight case, which is arranged to bolt on to 
the traction poles. 

When the shunt system is used, the diagram of connec- 
tions for which is shown in Fig. 2, it is necessary to have 


FIG. 2—A B Turnoute, CA 
coils in 8r, U3U4 Unlocking col 
P Preference coils, R Resistance, T 
contacta. 


wires, 81 82 Signals, Ur Ua Uni 
in S2, L: coils, G Groun 
Trolley wire, 1 to b Overh 


erected special contacts (overhead), which are operated by 
the trolley wheel or trolley head. Connection is made 
between the trolley wire and the overhead contact, and the 
shunt circuit is established through the signals to earth 
during the time that the car is йе: the contacts. Four 
auxiliary leads are also required between the signals, these 
being of small cross-section, the amount of current used 
being about 2} amperes. Fig. 2 shows the special overhead 
contacts, which are marked 1, 2, 3, 4, 5,and 6. Contacts 1 
and 4 are arranged so that a car always stops underneath 
them whilst waiting on the turnout. Contacts 2, 3, 5, 
and 6 are placed so that there is no possibility of a car 
stopping underneath them. Suppose a car arrives at A 
and makes contact with 1, the circuit completed is P, Si, 
and La to earth. If the line is clear, S, is lowered and S, 
is locked. The car then proceeds to 2, where the circuit 
made is L, to earth, thereby locking S, behind it. The 
line is now blocked. When it arrives at 3 the circuit made 
is U,, U, to earth, and thus both signals are unlocked. 
The operations of numbers 4, 5, and 6 contacts are identical 
with numbers 1, 2, and 3 respectively. Now, it will be 
noticed that 3 and 6 are provided with separate unlocking 
circuits, which can never be alive at the ваше time. The 
windings of the locking and unlocking solenoids are so 
arranged that if U, and L, are both energised, S, remains 
locked ; if U, and L, are both energised, ат unlocked ; 
if U, and L, are both energised, S, remains locked ; and if 
U, and L, are both energised, S, is unlocked ; also if L, 
and L, be not energised, U,, Un U,, and U, are each 
capable of unlocking their respective signals by themselves. 
ring these facts in mind, the following cases are taken 
to show thoroughly the action of the signal: (1) Sup 
car A reaches 1 before car B reaches 4, S, is lowered, 8. 15 
locked. (2) If car B reaches 4 before car A reaches 1, 5, 
is lowered and S, is locked. (3) If cars A and B arrive as 
1 and 4 simultaneously, S, is locked but S, is not, since the 
reference coil ые it, car A thereby having the pre- 
erence over car B. (4) If car A and car B are waiting at 
1 and 4, and a third car, C, is on the protected section, 
then if car C arrives at 3, S, is unlocked but not Si. If, 
however, car C is going in the other direction and arrives 
at 6, S, is unlocked and not S,.—B. C. S. 
[Other replies to Question No. 734 will be given in our 
next issue.—Ep. E. E.] 
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Supplement 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let othera light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when пае 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 

Questions may be sent at any time. 


(JUESTIONS. 


745. I use five tons of zino annually in the production of hydrogen for 
plumbers’ use, When the solution is saturated with sulphate of 
zinc it is thrown away. Describe best method of recovering the 
zinc in metallic form by eleotrolysis.— G. W. | 


744, Will anyone who has had experience with the Oruse controllable 
superheater give an account of its general working as regards 
efficiency, cost of upkeep, and the liability of the copper water- 
tubes to become scaled or corroded :—8. T. 

ANSWERS. 

Question No. '734.—Describe the Harison system of electric signalling 
for single-line working on tramways. 

Answer to No. 734 (awarded 5s.).—The Harison per 
for single-line tramways with turnouts is constructed in 
two forms—viz., shunt and series—but a description of the 
shunt will serve for both, as it will give a general idea of 
the system. The apparatus consists of a number of over- 
head contacts (1-6, Fig. 3) placed in close proximity to the 
trolley wire, signals constructed as shown in Figs. 1 and 2, 
with semaphore arm and red and green glasses for night 
use (an incandescent lamp being used to illuminate the 
piason), and four auxiliary wires between each turnout. 

e semaphore arm is weighted so that it will return 
to “danger” by gravity alone, thus complying with the 
Board of Trade regulations. The current for working the 
apparatus is obtained from the trolley wire by means 
of an attachment on the.trolley head, which makes a 
connection between the trolley wire and fixed contact 
pieces. The connections are shown in Fig. 3. On a 
current being passed through the signal coils, D, D,, the 
movable coils, D,, mounted on the armature, E, are 
attracted towards the fixed pole-pieces, D,, thus lowering 


Fie. 1. 


the arm to “clear.” The semaphore arm is locked by the 
aid of three coils—L (the locking coil) and two unlocking 
coils, U, U,—mounted side by side with one common 
plunger, P. When current is passed through the front 
coil, L, the plunger is drawn into it, the front end 
projecting and preventing the arm, F, from lowering, thus 
locking the semaphore arm at danger.“ On current being 
passed through unlocking coils_the plunger is withdrawn, 


a не — ea s дА. В р 


to „The Glectrical Engineen,“ 


DECEMBER O, 


1904. 


thereby unlocking the arm. The preference coil, G, is pro- 


vided in one of the two signals controlling a section, which 
gives preference to the signal in which it is placed, 
when two cars try to enter the section at the same time 
in opposite directions, the preference coil preventing its 
signal being locked. Suppose a car arrives at A, if the 
signal S, is not locked, current passes through G, Si, Ly 
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and 7, to earth, thus lowering Si and locking S,. When 
car leaves 1 the si S, returns to “danger,” and is 
locked by current from 2 through L, and 7, to earth. On 
arriving at 5, 5, and S, are both unlocked, thus leaving 
line clear. The windings are so arranged that if U, and L, 
are both energised, S, is locked; if U, and L,, S, is unlocked; 
if Us and L, S. is locked; and if U, and La, S, is unlocked. 
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| Fio. 3. | 
The current required to work the signal is from two to 
three amperes, во that small cross-section wires only are 
required. The signals are fixed on the poles which support 
the trolley wire. In the series system a few section 
insulators are required in the trolley wire, the current being 


passed through the signals to the cars and two auxiliary 
wires.—H. S. 


Question No. 185, — What із the most practical (not text-book) method 
of quickly locating faults in underground three-core lead-covered 
distributors (laid solid) or concentric feeders (in conduits) on a 
three-wire continuous-current system? Consider the followin 
faulte : (1) two cores short-circuited ; (2) two cores short-circui 
with ''carth "; (3) earth on one core (unusual) It is required 
first to quickly locate between disconnecting boxes, and then locate 
closely. The writer (for the latter) favours a simple system with 
comparatively large ы currents, such as taking drop of 
potential from each end of faulty main to- earth, with heavy сор. 
stant current passing along whole main, but fails to see how this 
method can be applied in the cases of (1) and (2). Accurate bridge 

tests, in the writer's opinion, are almost impossible for street 
work, Give particulars of most suitable instrumenta and apparatus 
that can be quickly arranged for tests. 


Answer to No. 735 (awarded 78. 6d.).— First, to locate 
between disconnecting boxes. It may be assumed that in 
(1) and (2) considerable current is flowing through the 
fault, and we may test in each disconnecting box, without 
disconnecting, by placing a small compass on the connecting 
links and noting the direction of the current. We can thus 
trace up to the nearest disconnecting box to the fault, since 
in the core which is positive to the fault the current must 
be flowing towards the fault; and in the negative core, 
away from the fault. If the leakage current be small com- 
pared with the load, or in case (3), the only satisfactory 
method is to disconnect and try." Trying or testing is 
most quickly done by using a lamp as detector, and poten- 
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tial to earth from the mains. With 200 volts to earth, a 
200-volt 8-c.p. lamp will show a red filament when in series 
with a fault of 5,000 ohms resistance. In cases (2) and (3) 
the cable to be tested is disconnected at both ends, one 
lamp lead connected to a terminal in the box at, say, 
200 volta to earth; the other lamp lead is touched to 
“earth,” and the lamp lights up, then touched on the 
terminal of the core to be tested, and if the filament of the 
lamp shows no colour, the insulation resistance of that core 
is over 5,000 ohms to earth. A similar test for “ circuit ” 
instead of for “earth” is made in case (1). If all three 
cores are not dead while one is being tested, care must be 
taken that any colour shown on the lamp filament is not 
due to consumers’ lamps connecting the dead соге under 
test with the “ live one. | 

Secondly, to localise on a continuous length. I beg to 
disagree with R. V. M." I bave found the loop test 
most accurate, and the three cases he gives lend them- 
selves particularly to that method of localisation. The 
only instrument required is a low-resistance moving-coil 
galvanometer giving a visible deflection with 0001 volt 
applied to its terminale. Such an instrument can be 
obtained for about £7. My method of testing may be 
best shown by an example. Suppose the fault to be 
between two disconnecting boxes, A and B, the length of 
cable between terminals being exactly 100 yards, and the 
section of each core ‘25 square inch. Throw dead all three 
cores. In box A make a good short-circuit connection 
between the good core and a faulty one. For this connec- 
tion I use tin fuse strip lin. by 4',in., which, if cleaned and 
clamped on to a clean terminal is bound to “bed ” well 
and make good connection. The resistance of this must be 
calculated or measured, and is found to be equal to that of, 
say, S0ft. of 25 square inch cable, This gives the total 
equivalent length of loop (box B to box A) connector (box 
A to box B), 100+10+100=210 yards. For the balance 
wire, take a scale of Jin. of balance wire to a yard of cable 
loop; 210 half-inches = 8ft. 9in., a convenient length for 
working. The resistance of this should be comparable 
with that of the cable loop; No. 16 or No. 18 copper 
binding wire will do very well, but it must be free from 
bad kinks, which are apt to alter the resistance. Take 
about 10ft. of the binding wire and connect it, in box B, 
across the terminals of the cores which are short-circuited 
in box A, so that there is exactly 8ft. 9in. of wire 
between the terminals, connect the short ends to the 
. galvanometer leads, and in case (1) earth the other core. 


Bax B E Box A, 
Е — @====—— 
AT АТОН 2—9 — 
ORACCIDENTAL eee 


LENGTH CD IN HALF INCHES 
LENGTH DF IN YARDS 


Connect one lead from a 16-.р. or 352-0. p. lamp to a 
"live" terminal, апа touch the other lamp lead on the 
balance wire; the lamp will light and the galvanometer 
wil give a deflection. Arrange two men standing on 
et or other insulation to hold the wire loop clear and 
slide the lamp lead along the wire till the galvanometer 
points to zero. "Then, if, necessary, a closer balance can be 
made by holding the lamp lead in that position and using a 
key in tbe galvanometer circuit, and again sliding the lamp 
lead about tbe wire дїп. at a time, and noting the direction 
in which the galvanometer tends to swing when switched 
in. Having found the exact zero position, mark or cut 
the wire there and measure shorter piece from mark to 
terminal; if this is found to be 271in., the position of the 
fault will be 274 x 2= 54} yards from box B, at which the 
test was carried out. It is generally more satiefactory to 
afterwards repeat the test from box A, short-circuiting at B 
and taking midway between the two points indicated as 
the exact position of the fault, as this practically cancels 
any small error in measuring the length of the cores or of 
the short-circuiting links. The accompanying diagram 
readily shows the connections.—A. P. McD. 
Answer to No. 735 (awarded Тз. 6d.).—The writer has had 
great. success in locating faults on a given length of triple- 
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concentric or concentric lead-covered cable by means of the 
method described later. To localise a fault on a large 
network to a length of main between two disconnecting 
boxes is often no easy matter, and it is impossible to say 
what is the best thing to be done without a knowledge of 
the particular circumstances of the case. Where the dis- 
tributors are fused the blowing of fuses should indicate the. 
section on which the fault exists. Supposing, however, 
that the fuses do not blow, or that the fault is an earth, the 
writer advises splitting up the network into two or more 
portions, as may be convenient, each portion to be fed by a 
separate feeder, with, of course, a middle-wire feeder if the 
main feeders are not triple-concentric or tbree-core. Then 
the fault will show on one or other portion by the current 
passing through the feeder ammeter connected to the faulty 
section. Transfer a portion of the network on which the 
fault is indicated on to one of the sound sections, and see 
if the fault goes with it. By continuing this process the 
trouble can be brought down to one length of distributor. 
To find the position of a fault on a length of main between 
two disconnecting boxes the writer uses a small motor- 
generator, such as is used for charging individual cells of a 
battery. The motor side is wound for the supply voltage, 
and the generator is made to give, say, 50 amperes at from 
two to ten volts. Such a machine can easily be taken 
about in a hand-cart and handled by a couple-of men. 
Having disconnected the faulty length of main, the little 
generator is put down alongside one of the disconnecting 
boxes, and the motor is coupled, through its starting switch, 
to one of the live mains in the box. The generator is 
coupled by a pair of short leads (with a portable ammeter 
in one) to the terminals of the cable to be tested. If the 
fault is & short between two cores, then the generator is 
coupled to these two eores and run up to such a speed as to 
give a convenient reading on the ammeter. The volte 
across the two cores must then be measured at each end of 
the main by means of low-reading voltmeters (cell testers 
are very suitable). If the fault is of very low resistance, 
no reading will be obtainable on the far end of the main. 
It will be seen that the pressure between the cores at the 
end remote from the generator will be due to the drop 
across the fault, so that this reading divided by the current 
passing at the time will give the resistance of the fault, 
which we require to know before we can determine the 
position of it. Having noted the current, C, and the volts, 


E, at the generator end of the cable, and also obtained the 
resistance of the fault, make the same test from the other 
end, calling the current C, and the volts El. Now, the 


VOLTMETER 


distance of the fault from each end must be proportionate 
to the resistance of the cable from each end to the fault. 
Referring to the figure, the resistance of the cable (lead 


and return) from A to the fault is — resistance of fault, 


and from B resistance is Е — resistance of fault. 


To take as an example a test the writer made, which 
proved to be correct within a foot in a total length of 
285ft. 

On testing at A, current = 20:5 amperes at 2:5 volts, 
and volte at В at same time = 0'3. Therefore, resistance 


of fault = - 0146 ohm. Resistance of two cores 


from А to fault = = 


— 0146 = 1219 — 0146 = 1075 ohm 


On testing at B, current = 25 amperes at ‘55 volt. 


Resistance of two cores from B to fault = 25 — 0146 
= 022 – 0146 = 0074 ohm. Therefore, distance of fault 


0074 x 285 toft, 


1075 
There seems to be no reason why this test should not be 


from A= 


~- - == халат заь А Мі 
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applied to case No. 2 supposed by R. V. M." The test 
current should be put through one of the short-circuited 
cores and back by way of the lead sheathing. 

Case No. 3 should be dealt with in the same way. The 
writer bas used this method of testing to find an earth 
on the outer of a triple-concentric lead-covered cable, and 
it should be just as applicable to the third case mentioned 
by "R. V. M" Otf course, in these teste for earths it 
is supposed that the lead is either continuous or is well 
bonded at the service and other boxes, if any. Also, of 
course, before making the test, all consumers on this length 
must be disconnected at their fuse boxes.—8S. A. C. 

[N.B.—Will *S. A. C." kindly forward his name and 
address.—Ep. Е. E.] 


Answer to No. 735 (awarded 1з. 6d.)—The various 
resistance methods are, in the opinion of many engineers, 
Impracticable and unsatisfactory. Conditions rarely favour 
the transportation of a testing laboratory. As hinted at 
in the question, many testing methods that look well on 
paper fail lamentably in practice. In order to locate the 
position of a fault, it is a very common procedure to. burn 
it out, and by noting smoke at the manholes to determine 
more or less approximately the source of the trouble. This 
is rather a drastic method, and may lead to more burning 
than is desirable. Although it has been said that the best 
instruments which can be employed to find an earth are 
the pick and shovel, the “ cut and try method, unless used 
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with great caution, is apt to be expensive. Very good 
results are often obtained by means of noting the deflec- 
tions of a small compass carried over the surface of the 
ground under which lies the conductor. If a current of 
eight to twelve amperes is sent through the cable, and this 
current is reversed in direction every few seconds, the 


` compass will show by its deflections ceasing where the 


Fie 2. 
fault is located. The induction method із also much used in 


connection with a telephone. A coil having about 500 
turns of small wire, of such a shape that a long base is 
presented to the ground, is wheeled or carried over the top 
of the cable. A telephone being inserted in the coil, any 
alteration in the induced current in the coil is evidenced 
by the clicking or humming of the receiver. Thus one is 
able to more or less closely fix on a fault in a hidden 
conductor. 

A very suitable method for finding faults as mentioned 
in the query would be by taking fall of potential when a 
current flows through the faulty cable. Take Case 1—two 
cores short-circuited. Figs. 1 and 2 show the connections. 
A and B are the manholes, or junction boxes, between 
which lies the fault. By means of the adjustable resistance 
the current is kept the eame at each end. Let the distance 
between A and B =; distance between A and fault = 2; 
then distance between B and fault = | — z. In each case 
the drop in volts will vary as the resistance through which 
the testing current is flowing. Therefore, if d, and d, 
be the readings at A and B respectively, 


d d, 


i-z d, 


* di- di l- di 2 


z d, d, ⁊ = dj 1 
d, J 
d, +d, 


Case 2.—If it is a “dead earth,” the same method will 
be obviously applicable, and it is very unlikely that the 
earth will be distributed far along the cable. At any rate, 
it is most improbable that the leakage between copper and 
earth will be so spread along the cable as to interfere 
practically with the test. 

Case 3.—Send a measured current from each end, using 
an artificial earth for the return. Thus the two readings 
may be obtained. 

Notes made while the mains are being laid, such as 
positions or jointe, crossings, etc., are invaluable to a 
mains superintendent. Also, after maine are laid, a 
watchful eye should be kept on all road operations, and 
any abnormal readings of feeder ampere-meters noted. A 
competent mains man will often be able to almost fix on 
the faulty spot before testing operations. M. М. 


Question No. 736.—A shunt-wound generator is running at 440.500 volts. 
It is found, upon the shunt field circuit, which is separately excited, 
being made to the bus bars, а senes of flashes occur midwa 
between the commutator bars, where the conductors are joined, 
and the bearing surface of cotomutator—in other words, between 
the insulating varnish and air-space of the bars. This takes place 
immediately the shunt field or magnet coils are excited, and 
periodically while running on load; also, again, on breaking the 
shunt circuit. The armature in question was thoroughly cleaned 
and repainted, so it is no question of carbon or copper dust, 
neither is it due to oil, etc. Note that the sparking takes place 
between adjacent coils. Yet the generator is able to run without 
any undue heating, and a good insulation resistance to earth is 
obtained. Give what you consider the probable cause of this. 


Best Answer to No. 736 (awarded 105.).—Such intermittent 


. om 


| sparking or flashing between neighbouring commutator 


plates is a fairly common occurrence on high-voltage 
machines, and is generally quite harmless. In spite of 
the careful cleaning of the commutator, carbon and copper 
duet doee lodge temporarily on the mica between the com- 
mutator bars, and forms а more or less complete momentary 
short-circuit between them. In low-voltage machines the 
voltage from bar to bar is too small to pass any appreciable 
current across these temporary bridges, but in higher- 
voltage machines sufficient current is sent through them 
to burn them out, and this burning out is the cause of the 
flashes noticed (each spark being lengthened out into a 
streak of light by the persistence of vision, as the com- 


mutator rotates). 
PE в 


FiG. 1. 


The fact that the flashing oceurs more especially on 
switching the shunt in or out ie due to an additional 
voltage set up in the armature sections by a transformer 
action between the shunt coile, acting as primary, and the 
armature coils, acting as secondary. is transformer 
action alone is unable to induce a voltage in the armature 
section anything like as great as that due to rotation, for 
the time taken for tbe flux to rise from zero to its full 
value after switching on (or to fall from its full value to 
zero after switching off) is usual а matter of many 
seconds, whilst the time taken to insert the whole flux per 
pole into an armature coil, by means of ite rotation, is, at 
normal speeds, a mere fraction of а second. The fact that 
the flux changes whilst the coil rotates has the effect, how- 
ever, of increasing the induced voltage above the normal 
during part of the time and reducing it during the rest of 
the time, whilst leaving the average induced voltage 
unebanged. This can be made clearer by the following 
numerical consideration. Let A В (Fig. 1) represent the 
two eides of an armature section. Between the times when 
the coil occupies the positions A B and A’ B' respectively, 
the full flux (neglecting fringing) of the N pole becomes 
inserted into the coil and the full flux of the S nole is 
withdrawn from the coil. If the flux density is uniform 
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over the polar arc, the rate of change of the flux looped 
with the coil will be uniform, and will induce a constant 
voltage in the section equal to 


turns per armature 
section 
Time taken to pass trom A В to A’ В, in x 108 
seconds 


Call this voltage V. Next suppose that the shunt has only 
recently been switched on, and that the flux has only 
attained 90 per cent. of its full value at the instant when 
the coil is at A B, and reaches its full normal value by a 
uniform increase by the time that the coil arrives at A’ B’. 
Then at the position A B the flux looped with the coil 
will equal 9 F from the S pole, where F is the full 
normal flux per pole. When the coil has moved on past 
one-tenth of the polar arc the flux per pole will have to 
91 F, and the flux looped with the coil will be 91 F x 1 
= 091 Е from the N pole and 91 F х = 819 F from 
the S pole. Or the change of flux looped with the coil 
during this interval ів 091 Е + (9 —:819) Е — 172 F. If 
the full steady flux, F, had been attained, the change in 
flux in the same interval would have been 2 F; .. the 
average volts induced in the position A B may be taken as 


E V2 86 V. 


Next consider the other extreme point — viz., the instant 
when the coil is approaching A’ B’. When the coil is one- 
tenth of the polar arc from A В, the flux per pole will 
have attained the value of 99 F, and the flux looped with 
the coil will be 99 Е x ‘9 = 891 F from the N pole and 
‘99 F х ‘1 = 099 Е from the S pole. When the coil has 
actually reached the position A’ B’ the flux has reached its 
full value of E, and the flux looped with the coil is F for 
the N pole and O from the S pole, or the change in flux 
looped with the coil in this small interval is (Е — :891 F) 
+7099 Е = 208 F—i.e., the average voltage induced in the 
section whilst passing the last one-tenth of the pole will 
be approximately = V=1'04 V, or 4 per cent. above the 
normal. Though this voltage increase is small, the example 
will serve to show that a rise does occur if the flux is 
changing in value, aud more especially just previously to 
the flux attaining its full value after switching on, or just 
after the flux commences to fall after switching off. 

The actual value of the rise is determined by the rela- 
tion of the time taken by а coil to pass a pole (depending 
on the speed of the machine) to the time taken by the flux 
in reaching its maximum value on switching on or in falling 
to zero on switching off (depending on the self-induction 
and resistance of the shunt winding, and on the value of 
the eddy currents set up in the solid iron of the magnets 
by changes of flux). It is, therefore, quite possible that in 
certain machines a considerable voltage rise might occur 
between neighbouring commutator bars, and this would 
tend to make the flashing across more frequent and more 
noticeable.—Q. 


Answer to No. 756 (awarded 5s ).—The flashing may be 
due either to an effect similar to that in induction machines, 
or to reflections from sparks at the brushes. On many 
dynamos, any alteration to the field or variation in load 

ives rise to a certain amount of sparking. This sparking 
being reflected by the varnished commutator lugs, might 
easily lead an observer to be under the impression that 
sparking was actually taking place between the lugs. 
Suppose, however, that the flashing is due to the first 
suggested cause. The brush-holders are at a considerable 
difference of potential, and these brush-holders, which are 
probably very close to the commutator lugs, act by induction 
on the varnished lugs Occasionally sparking may take place 
between brush-holders and the lugs of the commutator, 
persistence of vision making it appear as if the flashing 
actually took place between the lugs. It is quite to be 
expected that this phenomenon would have no appreciable 
effect on the working of the dynamo, nor on its insula- 
tion. The cause being due to the dynamo acting as a 


Flux per pole in C.G S. lines x 2 x 
volts. 


sort of influence machine, that which would be a good con- 
ductor for a static charge would give a good insulation test 
for a dynamo.—M. M. 


Answer to No. 756 (awarded 5s.).—I assume that 
the sparking is caused by the following: (1) the armature 
of the generator has evidently a great number of turns per 
coil; (2) the magnetic field is very strong. If a circuit 
containing an electromagnet is suddenly broken, a spark 
appears at the points of rupture; this is caused by the 
collapsing of the magnetic lines upon the winding, which 
generates a sufficiently bigh E. M. F. to cause a spark. We 
have here a strong magnetic field cutting through a great 
number of turns of wire in a very short time. In the case 
of the generator, when the magnetic field is switched on, a 
large number of magnetic lines suddenly cut through the 
armature coils, which causes a sufficiently high E. M. F. to 
spark across the ends of the coils—ie, the commutator 
segments. When the shunt circuit is broken these lines 
are withdrawn, and again a high E.M.F. caused in the 
armature coils. This sparking will not take place when 
the field is steady.—W. DARLING. 


SOCIETY OF ENGINEERS. 


At a meeting of the Society of Engineers on Monday, 
the 5th inst., а paper on “ Condensing Machinery " was read 
by Mr. William Edward Storey. After briefly mentioning 
а few of the condensing engines constructed in the seven- 
teenth and early eighteenth centuries, the author showed 
how the desire to economise steam resulted in Watt's 
comprehensive invention, which introduced the separate 
condenser in а form very little varied to this day. He 
observed that the jet condenser, from its simplicity, was 
almost exclusively used until the demand for pure feed 
water became imperative and the surface condenser was 
introduced into steamships. The originating cause of the 
independent condenser was the high speed of modern 
reciprocating engines. A comparison of the relative 
advantages of different types of jet condensers shows the 
counter-current condenser to be more efficient than the 
parallel-current type, producing a better vacuum with 
reduced expenditure of power and smaller outlay for pumps. 
The barometric condenser, he observed, dispensed entirely 
with the air-pamp, and he gave particulars of a large 
installation of such condensers in Manchester. A similar 
condenser, invented by Weiss, uses the barometric principle 
in conjunction with a dry air-pump. The design of water- 
pump best suited for use with counter-current condensers 
was stated to be the horizontal, in which type particular 
care has to be observed to prevent accumulation of air 
in the valve boxes, The question of pure feed water 
was the genesis of the surface condenser, the oil separator 
or filter freeing the water of condensation from the only 
impurity likely to have ill-effects upon the boiler. Jet 
condensers are more efficient, but cannot be applied in all 
cases. ‘The author observed that the evaporative condenser 
enabled the advantages of surface condensation to be 
experienced where there was only sufficient water available 
for boiler feed purposes. Its chief drawback is the fouling 
of the cooling surface by sedimentary deposit. For tubular 
condensers the best arrangement for the tubes was stated 
to be the vertical, which gives better drainage for the 
water condensed on the surface and leaves the latter more 
efficient. Central condensing plants are used where many 
different units of steam-engines are installed, and are 
generally operated by their own steam-engines or by 
electric motors. At Deptford condensing plant for 
10,000 h.p. of engines is erected on the roof. It consists 
of cooling towers, surface condensers, air and circulating 
pumps with their own high-speed engines. In conclusion, 
the author observed that the difficulties met with in 
dealing with condensers for winding and similar inter- 
mittently working engines had still largely to be solved, 
but were now receiving much attention. 
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QUESTIONS AND ANSWERS. — . 
If thou hast knowledge, let others light their candle at ft. 


(JUESTIONS. 


745. A direct-current generator of 500 volts, for use on a three-wire 
. System, is fitted with an automatic balancing arrangement, con- 

sisting of a choking coil fed, via sli rings. from two points on 

the armature windings, the middle point of the choking coil being 
connected to the neutral bus bar. Oan you give the theory of 
its action in balancing the pressure of the two sides of the net- 
work }—DELCEF. 

746. A 300-kw. Ferranti alternator (2,100 volts, 50 cycles, single. 
phase) is excited by a shunt-wound Elwell-Parker machine rated 
at 100 volts and 60 amperes, rope-driven from the main shaft. 
The exciting current varies from 40 to 60 amperes. Several times 
during the last 18 months this machine has dropped her exciting 
current under various load conditions, picking it up again after a 


short interval on one or two occasions. Careful examination for 


loose connections, slipping of the ropes, earths, or shorts on the 
exciter connections has failed to reveal any fault which would 
account for this behaviour. Moreover, the machine has invariably 
run satisfactorily on the next shift. The writer would be glad of 
an explanation of this phenomenon.—W. H. H. 


747. How is it possible to predetermine, with anything like accuracy, 
the point at which a ‘‘synchronous” motor will drop out of 
step '—A. С. 

ANSWERS. 

Question No. 787.— Describe what you oonsider the best method of 
locating a middle-wire earth in any section of a network, giving 
sketches of same. 

Answer to No. 757 (awarded 7s, 6d.).—Suppose the station 
battery is working in parallel with the generators, and both 
feeding into the network, a very easy method for testing 
the insulation resistance of the neutral or outer conductors 
without interfering with the supply is to make connections 
as shown in Fig. 1, where G is the generators, E the station 
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earth-plate to which the neutral wire is connected through 
the switch S, A is an ammeter which is connected through 
& two-way switch. The two contacts, C and C!, are each 
connected to the third cell from the neutral connections of 
each side of the system. If the permanent earth is broken 
by the ewitch, S, and the two-way switch placed on contact 
C!, and there is a leak on the neutral main, a current will 
flow from the three cells to E, back to the battery through 
the neutral wire defect. If the two-way switch is placed 
on contact C, you would get the same result, odly the 
current would be in the opposite direction. This test will 
immediately show up any serious defect on the outer of 
the triple-concentric system. When you bave found that 
there is a fault, you can then proceed to find it to a 
certain area. This can be effected very easily where there 
is a shunt central-zero ammeter, with a shunt between 
each neutral feeder, and the station neutral ’bus bar, to 
measure the current flowing through each neutral feeder. 
Of course, this test will have to be' taken when there is no 
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v likelihood of the supply to alter for an hour. „The 
permanent neutral earth at the station need not be inter- 


fered with during this test. Take readings, by means of 
the ammeter and neutral feeder shunts, of any current 
that is flowing between the neutral feeders and the 
station bus bar, and make a note of the direction of 
current by central zero ammeter, then earth the negative 
side of the system through an ammeter and resistance, 
commencing with a few ohms. Fig. 2 shows the arrange- 
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ment. The negative side is perferably earthed, for the 
reason that if for the purpose of testing it is necessary to 
put an extra strain on the insulation of either of the outer 
conductors, the positive should always be in a better condi- 
tion to sustain it, because the insulation resistance of a 
negative conductor from earth is generally lower than 
positive. Having earthed the negative outer through the 
resistance, R, take the readiog of the ammeter, A, and as 
quickly as possible take another set of readings of the 
feeder neutral-wire currents. These will no doubt be 
found to have increased over the previous readings, in 
proportion to the ratio of distance between each feeder 
and the defective main. If the system is a large one, 
with a number of feeders in parallel on the network, 
it may be necessary to increase the current permitted to. 
pass to E through the resistance R, but it should be kept. 
as low as possible to prevent. the conditions of pressure 
on the main altering, so that the positive conductor of 
the system ie put to a dangerous potential from earth, 
the Board of Trade limit being 250 volts, and to also 
prevent the poasibility for seriously disturbing the defective 
main. After obtaining the second readings of the feeder 
neutral wire, it then remains to.judge the locality of the fault. 
Having localised the fault to a certain district, you can 
then split that portion of the network into sections, making 
tests of each section until the faulty one is discovered. 
It may be possible to trace the defective main without 
disconnecting the sections in the defective area by 
means of a com placed over the undivided neutral 
wire connections in the section boxes, and intermittently 
earthing one of the outers through a resistance, but 
where the current is available from the network the 
best test is Murray’s loop test, which connections are shown 
in Fig. 3. "V is a milli-voltmeter of the lowest possible 
resistance, containing a central zero and about 15deg. 
marked off on each side of the scale. R is the resistance 
frame, which consists of a porcelain insulated board, con- 
taining the resistance wire (about 20ft. 18 gauge copper 
wire), which is wound on insulators and constitutes the 
bridge. The wire should be stretched so that the exact 
length of wire at any point between ite terminals could be 
easily calculated. The terminals should be of large dimen- 
sions, so that good contacts are got between the ends 
of the loop to be tested and the bridge wire. A bayonet 
lamp-holder socket is attached to one end of the 
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board, with suitable terminals, one for the supply 
wire, the other for the test wire. B is the faulty 
conductor. A is another, but without a fault, con- 
ductor of the three-wire main, of the same sectional 
area as В. H is a connecting piece of the same section as 
А and B, which should have a good metallic contact. First 
see that the pointer on the milli-voltmeter dial is directly 
over the zero point. Take wire G, make a contact with 
any part of the bridge wire, and watch voltmeter. Move 
the wire, G, along the bridge in one direction or the other 
until a point, say J, is reached, at which the voltmeter 
needle stands exactly at zero, and in the position in which 
it rested before the test wire, G, was used. When the 
needle isin its normal position, take notice of the exact 
point at which contact is made with the bridge, and 
measure the lengths between this point and each end of the 
bridge respectively. The position of the fault on the loop 
will be in a direct ratio with the different lengths obtained 
between the test contact and the two ends of the bridge, 
the fault on the loop, А В, being nearest to that end of the 
bridge which gives the greatest length between its end and 
the test contact. 

Suppose test contact came 5in. from A and 15їп. from В. 
Measure the total length of loop А В, and if the total 


length is 200 yards the fault will be Ы х 200 from опе end 


and 20 * 200 from the other end, 20, of course, being the 


length of the test wire. The fault will, therefore, be 
50 yards from one end and 150 yards from the other, and 


Se —------- 
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the fault will be nearest to that end of the loop which is 
connected to the longest length of bridge, which is B H; 
therefore, the fault would be 50 yards from B. The feeder 
neutrals are not shown in Fig. 2, but they may be assumed 
to be connected to different points of the network, termi- 
nating through ammeter shunt connections at the station 


"bus bar.—J. P. S. (Hetton-le-Hole). 


Answer to No. 737 (awarded 1з. 6d.).—Fig. 1 shows the 
arrangement employed in some stations to test a three- 
wire system of mains. Under normal conditions, the 
switch B is closed, thus connecting the neutral bus bar to 
earth through the ammeter, A,, and light fuse. Should an 
earth occur on the positive or the negative of the system, 
the fuse is blown and the bar is connected to earth through 
the lamp, which is connected to the terminals of the fuse. 
In some cases а variable resistance is inserted in the circuit. 
To test the mains, the positive, neutral, and negative bus 
bars are earthed in turn by closing switches C, B, and A 
respectively. If a fault exist on the neutral, а current will 
flow through the fault, and will be registered on A,, when 
either of the switches А or С is closed. Assuming the 
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pressure between positive and neutral, and neutral and 
negative, to be equal, the adjustable resistance remaining 
unaltered, а current of the same value will flow through 
the fault in each case. Should & fault exist on either of 
the outers as well, on the positive side, say, the ammeter 
will register the sum of the currents flowing through both 
faults when the negative is earthed ; and when the positive 
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itself is earthed, the current through the neutral fault 
only will be registered on A,. If a fault exist on а 
consumer's premises, say between two arc lamps, run 
in series between positive and neutral when the arcs are 
switched off, the fault may appear to be on the neutral— 
that is, the fuse may not be blown when the neutral is 
earthed, but when switched on the fuse will be blown, and 
tbe lamp will glow. If the positive and negative be suc- 
cessively earthed, the ammeter reading will be greater in 
the latter case. 


NEUTRAL AMMETER 


NUR ы 
FEEDER 1. FEEDER2. 
Fic. 2. 


In Fig. 2 current is supplied to tbe 'bus bar from a 
battery, as is the case in some stations when the load is 
lightest. The neutral current, returning to or leaving the 
station, as the case may be, is registered on the neutral 
ammeter, and thue, when the switches А or C (Fig. 1) are 
closed, the reading of this meter, when the fault is a neutral 
one, will be altered by the amount flowing through the 
fault. To test for a neutral fault on the feeders, they may 
be successively disconnected at feeding points and 'bus-bar 
ends. If the fault exists on any of these, it will be removed 
when the faulty feeder is disconnected. In some stations 
it is possible to read the current in one or more of the 
neutral feeders at а time by connecting them through a 
special ammeter to the neutral'bus bar. By thus connect- 
ing each neutral feeder in turn to the neutral bus bar, the 
other end of the feeder being disconnected from the net- 
work, the faulty feeder can be detected. Should the 
feeders be free of fault, the network may be divided into 
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two sections, one section being connected through the 
special ammeter, and the section with the faulty distributor 
detected by noting the readings of the neutral ammeters 
when the positive or the negative is earthed. Then by 
continually transferring a distributor from the faulty to 
the sound section, the fault will be transferred to the sound 
section with the faulty distributor. In this way the fault 
сап be traced to a length of distributor. 

An alternative method, where the above is impracticable, 
is to disconnect either of the outers and the neutral of а 
distributor and connect the remaining live outer aud the 
disconnected neutral through a lamp, the neutral being 
earthed at the station. When the neutral which is faulty 
is connected in this way the lamp will glow. This method 
means the cutting off of supply from consumers connected 
to the distributor under test. Another way of applying 
this test, when circumstances permit, ie, instead of discon- 
necting one distributor at a time, to disconnect a section of 
the network. A lamp connected at one point of it, as 
above, will glow until the faulty neutral 1s disconnected 
from the section. To localise the fault in the cable, the 
following may be applied: In Fig. 5, K H is the faulty 
neutral, having a fault at F. M, N, О are live terminals. 
M ie connected through a bank of lamps, R,, and ammeter, 
A2, to the neutral at H. Thus a current is passed through 
the fault to earth, the neutral bar at the station being 
earthed. Terminals, K G, at the other end of the cable are 
short-circuited and a voltmeter, V, connected to D and 
H, which will read the difference of potential between the 
fault and H. Let E, be the reading of V when a current, 
Ci, is passed through the fault. Let X be the resistance of 
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FH; the resistance, R, of K H will be kaown. 
have " 


X 
1 = Х НЕ == . НК. 
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1 
Readings should be taken from the other end of the 
cables in the same way to check the value of X obtained as 
above. If E, aud C, be the difference of potential and 
current in this case, 


Then we 


Ego 
2 
Should two faults exist, the point F obtained as above 
would lie between them. Should the fault be on а house 
service connected to K H, the point F will be the position 
of the house service joint. —H. J. W. 


Answer to No. 757 (awarded 5s.).—There are three 
general methods in use having for their purpose the 
localisation of faults. These are: the induction method, 
the fall of potential method, and one or other of the several 
forms of the “loop” arrangement. Provided the cables 
are unarmoured and not lead-covered, the induction method 
will; as a rule, be found most satisfactory. With this test 
an alternating or pulsating current is passed through the 
cable, and any alteration in the induced current in a 
portable coil noted by means of a telephone. The portable 
coil may conveniently consist of about 500 turns of No. 20, 
wound in the form of a triangle having a base of about 
2%. or 3ft. The coil should be provided with a 
laminated iron core. This coil is carried or wheeled 
as closely as possible to the ground immediately over the 
faulty cable, ia order that the inducing effect may be a 
maximum. Fig. 1 is a diagrammatic sketch showing its 
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earth through ап interrupting device and а resistance. 
The current is usually from eight to twelve amperes. 
Suppose, now, the exploring coil is carried over the faulty 
conductor, starting from the station. A clicking sound will 
be heard at the receiver until the coil comes over the fault. 
The sound will then cease, as the intermittent current does 
not flow in that part of the faulty cable which is beyond F. 


F 


Ё 
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This test may also be made from any joint-box or manhole 
tbat may be convenient. In order to secure good results 
with this method, some practice is necessary ; allowance 
must aleo be made for deviations in the path of the 
cable. The drop of potential method requires for its 


FIG. 2. 


use delicate instruments, and rather troublesome calcula- 
tions have often to be made owing to alterations in 
temperature. There are, however, many mains engineers 
who favour this particular method. When the cables 
are lead-covered or armoured, one of the loop tests 
will generally be found most reliable. With armoured 
or lead-covered cables, especially in dry situations, the 
leaking current does not necessarily leave at the fault and 


Æ 


return by earth, but may first run some considerable 
distance along the metallic sheathing. In such cases the 
induction method often leads to erroneous calculations. 
Fig. 2 is a sketch of connections for localising fault on 
neutral. A B is a metre bridge (any piece of stretched 
wire of regular diameter and resistance will do equally 


application for locating a fault in the neutral of a three- | well) ; C the adjustable contact of bridge; G, galvanometer— 
wire system. At the station one of the outers is put to | one of the outers is joined to the neutral at the distant 
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end to provide a ‘retira; 2 is distanee to fault in ome 
direction; y the distance in other direction. We here 
have the advantáge of а null method when on making 
contact at C no deflection is obtained, z is readily 
found. Fig. 3 is'a diagram showing test in the familiar 


: lozenge.” From which we have, when there is no deflec- 
tion : | 
| UE. yop 
CA y CA 


—M. M. 


Answer to No. 787 (awarded 58.).— It is assumed that 
the system in question is capable of considerable sub- 
division by means of disconnecting boxes at street corners 
or elsewhere, and that the neutral under normal conditions 
is earthed at the supply station only. First proceed to 
divide the network (or section on which the earth is known 
to be) into a few portions which can, for the time being, be 
fed from one central point only. Before doing so it must 
be remembered that it is unwise to take out the neutral 
links only, as this may result in putting a few large con- 
sumers in series with one or two small ones across the 
outers, with obvious results. 


Fic. 1. 


Suppose A (in Fig. 1) is the central point chosen, all 
other sources of supply to the section in the diagram being 
disconnected. Isolate one distributor, such as A BC, with 
its branch distributors, and test for an earthed neutral by 
making one outer alive and trying if a lamp will light from 
outer to neutral with the шай. А! link out. Repeat the test 
with each distributor radiating from A (each taken with ite 
tributary sub-section of the network) until you find the one 
which gives a light with its neutral link out. Then take 
off one road at a time until you fail to get alight. This 
has now led you to the faulty main. Confirm thie by 
testing the main as before, with a lamp from outer to 
neutral, making the outer alive from the remainder of the 
section which has now been coupled up again.  ' 
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The next thing to do is to try the following loop test 
after having removed all consumers’ fuses, or at least all 
those on one side of the system. Short-circuit one end of 
the main from neutral to one of the outers, and unless this 
be an absolute short-circuit it should be made by a piece of 
copper of definite length and section. Across the cther 
end of the same pair place a length of Sft. or 6ft. of 
platinoid wire (say No. 16, or thereabouts) stretched along 
a piece of casing (or a fault-localising bridge made for the 

urpose) At the two ends of this wire (А and В in 
ig. 2) couple up a sensitive galvanometer. A wire is 


now connected through а 16-o.p. lamp to one of the live 
outers in the disconnecting box, and is slid along the 
platinoid wire until a balance is obtained. The sliding 
contact now divides the platinoid wire in the same propor- 
tion as the distance of the fault from the box bears to the 
total length of main (lead and return). In working out 
the result, account must be taken of the fact that the 
neutral is of different section to the outer, and allowance 
must also be made for the leads which connect the wire 
bridge to the main, and which should therefore be as thick 
and short as possible. Excellent results may be obtained 
by this method, the writer having frequently located faults. 
by it within 4th per cent. 

Example —The wire bridge is found to balance at a point 
57:5 per cent. of its length from end B. The length of 
main, whose section is 075, 05, 075, is 246 yards. The 
short-circuit is arranged во as to have negligible resistance. 
The size of leads Eod for coupling up is 7/18. whose sectional 
area is '0125 square inch. The two lengths used are each 
two yards long. We thus have the total length of main, 
reduced to a basis of O5 square inch, made up as follows: 


246 yards 076 _....................е....... . 28369 yards equivalent O 
n S8Ü˙³öÜ»baü esae ык . -946 „ h i5 
а" у. ОТИБ: оен imas reed „з= 16> „+ ii " 
Total 651 m) „ " 


57:5 per cent. of 631 =236:5 yards. Deduct eight yards 
(the equivalent of two yards of "/,.), and we find the fault 
to be 2283 yards from the box.—H. J. 


Question No. 738.—Describe a practical way (other ап by indicator 
card) of taking valve settings of Willans three-crank compound 
engine fitted with automatic expansion. 

Best Answer to No 738 (awarded 10s.).—The Willans 
engines when supplied with variable expansion gear, 
whether operated by hand or automatically, are usually 
fitted with au indicator for the purpose of showing at 
what point the cut off is taking place. Possibly the 
indicator is not marked where the expansion is auto- 
matically varied. To do this entails exposing the trunk 
and variable expansion sleeve. Everything being made to 
jigs and gauges, and therefore all lines being alike, it will 
only be necessary to take the measurements from one line. 
The best way to do this is to disconnect the steam-top from 
the line nearest to the throttle valve. This involves break- 
ing the joint between this and the steam-top of the next 
line, disconnecting the steam-pipe from the throttle valve, 
the throttle valve stem from the governor rod, and the link 
connecting the variable-expansion sleeves. When this has 
been done, take away the lower or cylindrical part of the 
steam-top, and replace the sleeve and cover, and reconnect 
the link. Cut some wooden distance pieces the exact length 
of the cylindrical portion taken away, with which to support 
the steam-top cover. Now place this line of pistons at 
the top of the stroke, and scratch a mark on the trank 
against the top line of the port 1а the cut-off sleeve. Next 
move the line of pistons down until this scratch mark is 
lowered by an amount equal to one-tenth of the stroke. 
If the engine has been designed to cat off as early as one- 
tenth, you should uow be able to cover the port in the 
trunk by the sloping edge of the port in the sleeve. This 
you will accomplish by twisting the cut-off sleeves by means 
of the hand lever at the flywheel end of the engine. i 
lever has a pointer attached to it, which slides in front of 
a segment, on which the position of cut-off can be marked. 
If at this one-tenth point the trunk port cannot be covered, 
then the engine has not been designed to cut off so early. 
Move the pistons down for another one-tenth of their 
stroke, and try again. When that tenth has been found at 
which the trank port is covered by the sleeve, mark the 
position of the indicator for each tenth of the stroke for 
as many tenths as it will operate. Then mark further points 
of out-off for the earliest and latest pointe, which will 
probably be at fractional parts of tenths. This completes 
the markings desired, and the steam-top can now be 
replaced. The measurements cannot be taken from the 
flywheel end line of pistons, as this steam-top is required 
for the support of the automatic link gear.—R. M. E. 
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QUESTIONS AND ANSWERS. 


It thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 


question has appeared. 
| QUESTIONS. 

748. Where several boilers are working together, is it common practice 
to fit ieolating non-return valves instead of ordinary stop valves 
State the advantages of doing so. Is there an automatic valve on 
the market which shuts off the steam supply when a pipe bursts ! 
If so, describe it. — D. R. 

749. A 200-h.p. three-cylinder gas-engine direct coupled to a dynamo 
is supplied with producer gas from a holder which is alternately 
filled and emptied. The engine will run steadily for hours at a 
time, but sometimes it will suddenly back-fire and pull up. The 
dynamo is cut out and the speed of the engine brought up again, 
and the dynamo is then put in again. The engine will then run 
steadily again. It has been noticed that the engine usually back - 
е "n the holder is commencing to fill. Give reasons for this. 


ANSWERS. 

Question No, 759.— A 50-h.p. gas-engine and a 40-h.p. motor, shunt- 
wound, are connected by belts and clutches to the main shaft 
of a factory, во that in the event of the gas-engine breaking down 
the motor may take the load running on town current at 460 volts. 
It 1s desired to instal two electric cranes requiring 12 h. p. each, 
and to feed them by driving the motor as a dynamo when 
gas-engine is running, and direct from town mains if gas-engine 
is stopped and motor has to drive the factory. 
would we likely get, and what ie the best arrangement of switch- 
gear, etc., for changing over 

Best Answer to No. 739 (awarded 10s.).—From particulars 
given it is not quite clear whether the dynamo could be 
speeded up so as to compensate for the loss of voltage. It 
will be seen that if this could be done, the whole arrange- 
ment would be greatly simplified. If, as a dynamo, the 
speed remained the same as when running as a motor, there 
would be a drop of probably 60 volts, but this would depend 
somewhat upon the design of the machine. It would, how- 
ever, be an easy matter to put a voltmeter across the 
terminals, put starting switch to full “on” position, run 
up as a dynamo on open circuit, and see exactly what the 
voltage was. Assuming that no alterations are to be made 
to the existing pulleys and belting, and that as a dynamo 
the machine only gives 400 volts, the voltage of the town 
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supply is 460; and if the electric cranes are to be run 
, from that source for long periods, а considerable amount of 
eurrent would be wasted if resistances were inserted in 
these circuits so ав to enable the crane motors (wound for 
400 volts) to be run off the 460-volt mains. There would 
also be the cost of the resistances. Four hundred and forty 
volt crane motozs could be used, in which case they would 
run a little over speed when fed from town supply, and 
somewhat under speed when taking current from the factory 
dynamo. The latter method is the simpler of the two by 
far, and would be the more satisfactory, unless the disadvan- 


What voltage 


tage of the difference in speed of the cranes were sufficient 
to put it out of the question. Оп the other hand, it might 
be possible to fix а pulley on the opposite end of the motor 
(or dynamo) shaft, as well as an additional pulley and clutch on 
the shafting; alsoa second belt, and by suitably proportioning 
the diameters of these pulleys to во increase the speed of the 
machine when run as a dynamo ав to obtain the required 
460 volts. If this arrangement were adopted, 460-volt 
motors would be used on the oranes, and these would be 
working as efficiently when supplied from either source. 
N arrangement is shown diagrammatically in sketch 
о. 1. 
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Sketch No. 2 shows a very simple switchboard arrange- 
ment, but one with which any of the following combina- 
tions for ranning can easily be made: (1) engine driving 
shafting and dynamo, the latter supplying current to the 
crane motors; (2) engine driving shafting, dynamo shut 
down, and crane motors running on town supply; (3) 
engine shut down, town supply driving crane motors and 
main motor, the latter driving the factory shafting. The 
existing motor-starting switch would, of course, have to be 
kept in the full “оп” position when the machine was run 
as a dynamo, and if there is any likelihood of this being 
interfered with, it would be well to fix a switch which 
could be used to short-circuit the starter. The main 
switches would need to be handled with care, and to pre- 
vent careless attendants or unauthorised persons from 
putting the dynamo in parallel with the town supply it 
would be advisable to fix hinged pieces of fibre or vuleanite 
во ав to project over the top contacts. These would require 
to be raised by hand before the switches could be closed. 

With further reference to sketch No. 2, it will be noticed 
the main fuses are not placed on the live side of the 
switches. The bus bars could be either at the back of the 
board as shown or on the front, as preferred. Space is left 
on the upper part of the board for ammeter, voltmeter, 
etc., but for the sake of clearness these are not shown in 
the sketch. The idea of the arrangement is certainly a 
good one, as by its flexibility it would ensure the greatest 
possible immunity from stoppages of either the factory 
machinery or the cranes.—A. 

Answer to No. 759 (awarded 78. 6d.).—A shunt- wound 
machine will run as a dynamo or a motor in the same 
direction and with the same polarity, so it will not be 
necessary to worry about the polarity of the 40 h p. motor, 
as the terminal which was connected to the positive main 
from the town supply will still be the positive terminal 
when the machine is driven iu the same direction by the 
gas-engine. Having now settled this point about the 
polarity, it will perhaps be as well to consider what voltage 
we are likely to get across the brushes when the machine is 
run as а dynamo. This will depend on the design of the 
machine апа on what point on the excitation curve we are 
working. If a curve be plotted for the magnetisation of a 
sample of iron plotting magnetic fluxes as ordinates and 
the values of the magnetising ampere-turns as abscissæ, we 
obtain a curve similar to Fig. 1. Now, a good modern 
machine is usually desigued so that the poles are worked 
up to their saturation point —i. e., so that the curve has 
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just got over the bend a little bit—as after this, although 
we might obtain a slightly stronger field, still it would 
necessitate many more ampere-turns being put round the 
poles. At the point at which we are working on this curve 
16 wil, therefore, be seen that а small change in the 
magnetising ampere-turns will practically not affect the 
strength of the field. The formula for the voltage generated 
in an armature is N 
n Z 


105 
where Е = voltage generated; 
4=total number of armature conductors; 
N total flux, and 
п = number of revolutions per second. 


Now in the case of our dynamo running as a motor, and 
vice versi, we have Z and п both constants if we assume 
the motor alone drives the factory shafting at the same 
speed as the engine does, so we see the voltage generated 
in the armature will vary only with the flux. Assume that 
running as a dynamo with field separately excited this 
E.M.F. be 460 volts, the ваше as the town pressure, 
then when the machine is gelf-exciting there will at no load 
be а small voltsge drop in the armature itself due to the 
field current passing through it ; hence it will be seen that 
the voltage we shall get when the machine is run as a 
dynamo will be something less than 460 volts. This drop 
will make N drop slightly also, but this will be very small 
if the machine be working well over the bend of the excita- 
tion curve, and altogether we may expect a voltage on our 
bus bars from this machine below 460 volts by a small per- 
centage. As the current generated ie to be used for motors 
on eranes this will be immaterial, as it will simply make 
them run a little slower. Of course, when taking any load 
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as a dynamo the voltage on this machine will still further 
drop. A way to overcome this total drop would be to 
increase the speed at which the machine is driven by 
driving it off a slightly larger diameter pulley on the main 
shaft, then when running as a motor the factory shafting 
will run slow, and it would be necessary to insert resistance 
in the shunt when it is running as a motor 80 as to speed it 
up, and then cut this out when it is running as a generator. 
This rheostat will be of no use when running as a dynamo 
as the voltage will be already low, and it will be impos- 
sible to increase the excitation by this means unless extra 
turns be wound on the field to be simply used when it 
is ranning as a dynamo. 

The necessary connections I think suitable are very 
simple, and are indicated in Fig. 2, which speake for 
itself. Suppose, first, all the shafting is being driven by 
the gas-engine and the cranes are not in use. To use the 
cranes it will be necessary to put in the clutch for the motor 
or dynamo and run this up to speed, and when voltmeter 
indicates 460 volts or as high as it will get, close the main 
switches for this machines, thus making the ’bus bars live 
and the mains to the two cranes. Now either or both of 
these can be run as desired. If it be now required to shut 
down the gas-engine, all that is required is to close the main 
switches for the town current on to the 'bus bare and then 
shut down the gas-engine. On closiug these switches there 
will be rather a kick in the voltage, but as the current is 
simply to be used for motors this will not matter much, as 
it will only speed them up a little. To be able under these 


present circumstances to stop the mill shafting it will be 
necessary to open the motor switches ; if one of these two be 
the present starter, it will be necessary to open this one, which, 
if а good make, will have a high resistance path to take the 
induced current on breaking the field. I think with this 
amount of explanation it will be clear how I should propose 
working this, and I may say this is about as cheap a method 
as any could be for running the machines in the way indi- 
cated in the question. Of course, the cranes themselves 
can be fitted with whatever style of controller it be desired, 
as that does not affect the question. In Fig. 2, WM is 


Fie. 2. 


a wattmeter for the town supply, A S are ammeter shunts 
for the ammeters A, F are fuses, and S are switches. An 
extra switch can be put in the motor circuit on the same 
pole as the starter if it be desired, but I have left this out 
for the sake of economy. М is the motor which is to be 
run as à dynamo, and M S ita shunt winding, S R the shunt 
rheostat for speeding it up which was mentioned before, 
М S S is the motor-starting switch, V is a voltmeter, and 
V S is a two-voltmeter switch for use with this, as it will 
save the price of а second voltmeter. If the kick in 
voltage and speed before mentioned in connection with 
parallelling the town supply on to the hus bars be objection- 
able, this might be done through some sort of resistance— 
e.g., a water resistance and then this be slowly соб out 
as the machine was being motored. Taken altogether, I 
think this method would prove to be satisfactory, and it 
would certainly not be costly.—E. К. ALEXANDER. 


Answer to No. 739 (awarded 7s. 6d.).—Assuming the 
speed of the motor to be the same when driven as a 
generator, supplying current to the cranes, as when acting 
as a motor, the voltage at its terminals in the former case 
will be leas than 460 volts, the voltage of the town supply. 
Taking the electrical efficiency of the motor as 97 per cent., 
the back E.M.F. generated in its armature will be about 
446 volts. This would be the E.M F. generated in the 
armature when driven as а generator, assuming the 
resultant magnetic field the ваше in each case. The 
voltage across the shunt winding, when acting as а 
motor, being 460 volts, will, when acting as a. generator, 
be less. Consequently, the ampere-turns of the field system 
being less, the field will be somewhat reduced. For the 


Fic. 1. 


same armature current and equal excitation, the backward 
lead, if there be any, in the case of a motor needs be leas 
than the forward lead in the case of a generator, owing to 
the effect of eddy currents and hysteresis. Therefore, the 
armature reaction will be greater in the generator. In this 
particular case, however, it may be less, as the armature 
current will be less than when acting as a motor. 

Since the motor is already installed, and already coupled 
through the shafting to the gas-engine, why not run it 
as a generator, and note its behaviour while supplying 
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current under the conditions intended to work it under. 
Fig. 1 shows the arrangement for carrying this out. 
Е is a water resistance, consisting of two sheets of lead 


partially immersed in water. The part of each under water 


may be about a square foot. Each sheet is connected to а 
pole of the motor. A is an ammeter placed in one of the 
leads; V, a voltmeter giving the pressure across the motor 
terminals. While the motor is being run up (driven by the 
gas-engine), the lead sheets are kept well apart, and after 
the maximum reading on V is obtained, the leads are moved 
toward each other until the ammeter indicates the current 
required by the cranes. Let © denote this current in 
amperes, and V, the reading on the voltmeter (in volts), 
and allowing 800 watts per brake horse-power for the 
cranes, C will be given by the formula : 


24 x 820 
v: 


It would be advantageous to have the voltage at the 
motor terminals, when driven as а generator, as nearly as 
possible the same as that of the town supply. This might 
be obtained by increasing the speed of the gas-engine. As 
regards the connections required, Fig. 2 represents this 
diagrammatically. B, and B, are two 'bus bars eonnected 
to the town mains through fuses, Fi and Fa, and switches, 
S, and S, all of which are probably in position. The 
supply company’s meters and fuses are not shown. The 
motor is connected to В, and B, through the switches 5, 


| 


8, 52 


Fie 2. 


and S, The lead through S, has an ammeter, A, on it, 
which is to have two scales, oue on either side of zero, so 
that when the motor is supplied with current from the 
town mains, the current will be read on the scale on, say, 
the left of zero. When the motor is supplying current to 
the cranes, the current will be read on the scale to the 
right of zero. The crane’s circuit is connected to B, and 
B, through the fuses F, and Е, and switches S. and S,. If 
necessary, two separate circuits may be run instead of one. 
V is a voltmeter connected across B, and B, When all 
the switches are closed, current will be supplied from the 
town mains to the motor and the cranes. When the 
motor supplies current to the cranes, S, and Sz, will, be open 
and S., 8, S,, and S, closed. —H. J. W. : 


Answer to No. 759 (awarded 78. 6d.).—A shunt-wound 
motor is the most perfect example of a reversible machine— 
ie., if it is supplied by electricity it will produce power, ог 
if it is driven by power it will produce electricity—and this 
without any alteration other than to find the correct 
position of the brushes. In electric motors the brushes 
have to be shifted slightly backwards against the direction 
of rotation. The brush bracket should be shifted as far as 
it will go in this direction without sparking, when the 
motor is running lightly. It will then take its full load 
‚ without sparking, and without further shifting. In the 
case of dynamos, the brushes are moved forward with the 
direction of rotation, and set in the same way. The 
machine will have to be driven at a little higher speed than 


it would run as a motor at 460 volts to generate the same 
voltage. To prevent a confusion of change-over switches, 
I would suggest that a switchboard be iustalled with 
suitably mounted switches and fuses to meet the require- 
ments of the Board of Trade and the local supply company’s 
regulations. | 

е accompanying sketch will make itself clear. Мо, 1 
circuit, town supply through an additional double-pole 
switch and fuses (which could be kept locked when not in 
use), would supply the 'bus bars, 40-h.p. motor, and the 
two 12-h.p. motors. No. 2 circuit, 40-h.p motor, when 
working as a dynamo, would now supply ’bus bars with 
electricity. Nos. 3 and 4 circuits, each 12-h.p. motors. A 
voltmeter placed across the bars as shown would give the 
E.M.F. of town supply and dynamo. An ammeter could 
with advantage be placed in circuits Nos. 2, 3, and 4, or, 
if expense is a consideration, one large ammeter with 
suitable readings could be used with a two-way plug 
arrangement. When machine is working as a dynamo, 
Starting switch could be closed against hold ou coil, and it 
would remain in this position so long as dynamo was 
excited. Starting switch shunt connections should be as 
shown, closed across motor itself, so that when motor is 
stopped by switch-bandle flying back, shunt circuit is not 
broken suddenly. The action of the shunt is very much 
like inertia in moving bodies, and its effect in starting and 
stopping is very much the same, in that it will not start 
quickly, and it is dangerous to try and stop it quickly, as 
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an attempt to try to stop a large flywheel suddenly would 

do some damage —C. W. Н. 

Question No. 141. — А private telephone used in connection with a certain 
tramway system, to speak from the generating station to the different 
section boxes along the line, is found to work very unsatisfactorily 

. when the cars are running, but works well when tbe cars have 
been stopped. The noise of cars can be heard quite distinctly, so 
much so that it is impossible to hear what is said. Length of 
track about seven miles; the telephone cables are laid beside the 
traction feeders, but in a separate trough, and parallel to the track. 
What is the best remedy to overcome this difficulty ? 


Answer to No. 741 (awarded 78. 6d.).—T'elephone lines 
along tramway routes must comply with the following con- 
ditions to give satisfactory results: (1) they must form a 
metallic circuit clear of earth faults, a single line with earth 
return being quite unsuitable ; (2) the telephone wires must 
be twisted after the manner of ordinary flex throughout 
their entire length, otherwise there will be induction from 
the tramway feeders, etc., near them ; (3) if the telephone 
wires form part of a multiple-core cable, as is often the 
case, other portions being used as pilot wires for rail drop, 
etc., they must be twisted in pairs before being stranded 
with the cable, or there will be induction between the 
telephone wire and the pilot wire forming the strand next 
to it. 

The querist must test his telephone circuits for earth 
faults, and examine the cables to see that wires are twisted 
as described above. If they are not, he will have to instal 
new ones to get good results. The writer bas laid many 
miles of telephone cables in the same trench with tramway 
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feeders without experiencing the least trouble from induo-. 


nn it being quite impossible to hear the cars at all.— 
Answer to No. 741 (awarded 7s. 6d.).— The noises heard 
in the telephone is perhaps due to leakage from the wires 
to the rails. If this is the case, it can easily be remedied. 
If no leakage exists, then the noises heard are caused by 
induetive disturbances—namely, electromagnetic induction, 
which is negligible where telephone circuits only are con- 
cerned ; and electrostatic induction, which is very bəd to 
get rid of. The theory of electromagnetic induction is, 
when a current is flowing in a wire, A, it is in the midst 
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of a magnetic field. If this field cuts another wire, B, it 
will induce а current in B, only in an opposite direction to 
that in A. This is only а momentary current, but for any 
variation in the current in A there is an equal variation in 
B, but in an opposite direction. Fig. 1 shows the above, 
where A is a traction feeder, B and C the telephone lines. 
A current started in A may be detected in B, which would 
flow through each receiver (as indicated) and along C to 
complete the circuit. Therefore noises caused on the track 
rail may be heard on B line wire. The electrostatic induc- 
tion theory is when a body, A, is charged with positive 
electricity, and another body, B, is brought near to it, 


which is connected to a third body, C, further away by a 
wire, all the negative electricity in Б апа С ie attracted to 
the side B nearest to A, and all the positive electricity 

es to the side of B farthest from A, thence 
through the wire to C. This is shown in Fig. 2, which 
shows that by positively charging a body a current of 
momentary duration may be made to flow through a wire 
joining two other bodies entirely separate from it. The same 
thing is occurring in the telephone in question. If A is a traction 
feeder in which a current is flowing, and B the line wire of 
the telephone, C is the return wire, which also is connected 
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to B, through the telephones. If the circuit is metallic, 
and the telephone cables could be twisted, this would 
neutralise any electrostatic effects. If the telephone cables 
cannot be twisted, a very good remedy is to instal a trans- 
former to each telephone. This has the effect of reducing 
noises, во that the speech will not be interrupted. The 
transformer should be of the closed magnetic circuit type, 
with the primary and secondary coils wound to as near as 
ible the same resistance, from about 150 to 250 ohms. 

ig. 3 shows the connections to each transformer, where L 


is the line wire, S C the secondary coils, P C the primary 
coils to which the line and return terminals on the tele- 
phone should be connected, thus making the telephone and 
primary coil on metallic circuit. This arrangement will be 
found to work very satisfactorily, as electrostatic charges 
produce small currents of high voltage, and as the effect on 
the transformer is equal to E С, lost energy due to 
dissipation in heat in primary and secondary coils, also 
eddy currents and hysteresis in the core, the loud noises 
are lost in the transformer coils. I may mention that the 
telephones used should be of the carbon granular trans- 
mitter type, as they are the most suitable for long distances 
and where transformers are used.—J. P. S. (Hetton-le-Hole), 


Answer to No. 741 (awarded 55.).—The only effective 
way of dealing with the difficulty in this case is to eliminate 
as far as possible the disturbing inductive influence of the 
neighbouring feeders. This may be done on the same 
principle ав that employed by the Post Office to protect its 
telephone lines from the disturbances set up by neighbour- 
ing telegraph wires on the same poles—namely, by twisting 
the lines round each other, or by the introduction of crosses 
at certein points on the route. If in the system referred to 
in the question there are two conductors running the entire 
length of the track, the telephones should be introduced in 
"bridge" across the lines at the several section boxes, 
the lines between the sections being twisted or crossed as 
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is found practicable. This provides the only really satis- 
factory remedy for inductive disturbances from neighbour- 
ing conductors, the effect on one wire being exactly 
neutralised by an equal and opposite effect on the other, 
with the result that a silent circuit is obtained.—A. F. 


Answer to No. 741 (awarded 58.).— The best way to 
remedy this will be to put a return wire beside the existing 
lead. The telephone has now, I expect, an earth 
return, and if lead and return are placed together, all 
disagreeable sounds will cease. The reasons are: 

1. If two wires are placed parallel to each other, and one 
of the wires has a telephone receiver in circuit, the other is 
connected to an alternator or in circuit with a battery and 
vibrating circuit breaker. If the machine is started or the 
battery switched on, a humming sound will be heard in the 
telephone, due to the rapid variations of the current in 
the other wire. The reason why the two circuits influence 
each other is this: the wires lie close together, and when 
the current is switched on, the lines of force spread out in 
concentric circles, which cut through the second wire, 
inducing an E.M.F. and causing a current if the circuit is 
complete. When the circuit is broken the lines collapse, and 
again cut through the wire, thuscausinga second E. M. F. acting 
in the opposite direction; in fact, whenever the current varies 
in the exciting circuit a corresponding variation takes place 
in the second circuit, but, however, if the lead and return are 
placed together, the lines of force cut through both wires 
at once, causing two E.M.F.’s, one in each wire and each 
equal in strength, acting in the same direction ; therefore, 
they oppose each other and the telephone is unaffected. 
The single telephone wire lying alongside the rails will, 
therefore, be influence by the variation of the current 
strength in the rails, which take the place of the return 
cable to the generating station. The rails are always more 
or leas dirty, and so imperfect contact with the wheels of 
the car is made. This will cause t variation in the 
current strength, and the telephone circuit will be affected 
as described. 

2. Another cause will be the difference of potential at the 
opposite ends of the track, the telephone being “earthed” 
near each end of the track. I think the real cause is the 
mutual induction between each circuit, which can only be 
remedied by placing the Jead and return wires of the tele- 
phone circait together.—W. DARLING. 
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If thou hast knowledge, let others light their oamdle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. = | 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formula shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 

QUESTIONS. 
150. Can anyone give results of а 12 months' working of ап installa- 
tion using Diesel oil-engines as prime movers, especially as regards 


the upkeep of this type of prime mover, and any trouble found in 
working the same DW. T. W. 


751. What is the cause of skrinkege of active materia! in Faure type 
negative plates with subsequent loss of capacity? Oan capacity 
be recovered ; if so, by what means —SHRINKAGE. 


753. Describe what you consider the best method for en; the dust 
off boiler tubes of the Babcock and Wilcox type of boilers, 
especially where boilers are erected in а cramped position. —J. C. 


ANSWERS. 


Question No. 743.— It is common practice in continuous-current 
designing to tske the permissible reactance voltage ( per section 
of the armature winding) at a higher figure in the case of 
motors than in the case of dynamos. Is there any basis for this 
procedure in point of fact or of theory? Please disouss fully. 

Answer to No. 742 (awarded 78. 6d.).—The higher value 
ig assigned to the reactance voltage per division of the 
motor armature windiog, for reasons which can best be 
understood after a brief consideration of the factors deter- 
mining the value in any case. As the reactance voltage is 
precisely of the nature of the back E.M F. in a choking 
coil, produced, as it is, by the flactuations of magnetic lines 
generated by the varying currents in the windings during 
the period of commutation, the value can be calculated by 


the formula 
€, = 2 T N L С е • ° . è (1) 


obtaining the equivalent values of n and L as follows. To 
find n, divide brush breadth by the peripheral speed of 
commutator, so obtaining the time taken to reverse the 
current—or the equivalent value to half a period. The 
reciprocal of double this value will be л, the equivalent 
frequency. L is calculated hy estimating the number of 
lines generated by one ampere in lin. of the embedded 
conductors (in a slotted armature), and multiplying by the 
length of inches embedded and by the number of turns 
commuted together (if more than one). Dividing by 108 
we have L in henrys. 
Rothert gives the following formulæ: 


Ex Ky x (1+0°1 l) 2 

Nx P О (2) 
where g= number of turns per element of winding; К, 
output; /=length of embedded wires; /,=length ot 
free portion; N = polar flux; P number of pairs of poles ; 
and 


er = 105:6 x 10-8 x 2% x r.p.m. х 0, х (1+0). (3) 


where Z = total number of wires; C, = current in one con- 
ductor; К = number of commutator plates. 
From these data we see that the value of e, per section 


of winding varies directly as the number of turns per 
element, and inversely as the number of commutator 
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plates (corresponding to the number of elements). An 


average value assigned in machines designed for carbon. 
brushes is 1:2 times the voltage for commutator section for: 
dynamos, and 1:8 for motora. This 50 per cent. increase is 
necessitated by the tendency of modern practice to make. 
cheapness the governing consideration of motor construction, 
and to this end the number of armature slote and com-. 
mutator sections are reduced as far as possible. This, of 
course, means an increase of the wires per section, or g in. 
(2), and decrease of K in (3), the result a: an increase 
of ¢,, the value of the reactance voltage. e increase 
in the volts per commutator section is the prohibitive 


feature in applying this principle to dynamo construction. — 
A. M. L. 


Answer to No. 742 (awarded 78. 6d.).— The statement 
made in the question that it is common practice to take 
the permissible reactance voltage higher in the case of a 
motor than in the case of a dynamo, seems to be far from 
true unless more detail is given as to the rating of the 
respective machines. As a matter of fact, in a line of 
standard machines rated for continuous working with the 
same temperature rise, the reverse is the case, as will be 
readily seen from the following. With machines of small 
and moderate size, of recent design, say up to 150 b.h.p., 
or equivalent in kilowatts, it is the temperature rise which 
limits the output of a given armature. Now, in a standard 
line of machines, the flux used in a given armature would 
be taken the same, whether for use as a dynamo or motor, 
in order to use the most economical densities in the iron. 
Also, for the same terminal voltage, it is well known that 
the speed required when working as a dynamo is higher 
than the speed of the same machine as a motor. In fact, 
if V is the terminal voltage, R the resistance of the 
armature, C the current in the armature, the ratio 
of the speed as a dynamo to the speed as а motor 


У+СЕ whilst for the same heat- 
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ing the armature current must be the same, so that the 
reactance voltages must also bear the same ratio, which 
shows that, with the conditions pointed out above, the 
reactance voltage is usually taken at a higher value in the 
case of the dynamo. Even in the case of large machines, 
in which the tendency to spark limits the cutput, there is 
no reason why a higher reactance voltage should be allowed 
when working as a motor. 

Looking at the question from a practical point of view, 
we might argue that in the case of the dynamo there is an 
attendant who could rock the brushes, assuming that the 
position was not fixed, which is not the case with motors, 
which usually have to run quite unattended, so that again 
the statement in the question must be opposed. If a 
stronger field is used in one case, the armature current may 
be much higher without fear of sparking owing to the 
stronger field, as is the case with motors rated for inter- 
mittent working. For instance, motors rated for a tem- 
perature rise of 150deg. F. after one hour’s full-load run 
will be found to have a reactance voltage from 30 to 40 per 
cent. higher than in motors rated for continuous working, at 
the eame time having equally good working properties. 
But in this case we have altered the conditions in such а 
way as to make the comparison unfair. What F. W. D." 
has probably done ia to compare dynamos with а tempera- 
ture rise of 70deg. F. with motors rated with 80deg. F. rise, 
both after a six hours’ run, in which case his statement 
would be quite correct. —W. J. P. 


Answer to No. 742 (awarded 78. 6d.).—It is not quite 
correct to state that more armature reaction is allowed in a 
motor than in à dynamo, as it is only in shunt motors tbat 
any benefit can be obtained from the armature reaction, 
consequently it is only in the shunt motor that & greater 
armature reaction is permitted. The reason for thie pro- 
cedure is fairly simple. In а dynamo or motor the armature 
reaction is greatest when the armature current is greatest ; 


will be for the same flux 
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in the case of a dynamo the effect of the armature reaction 
in weakening the field is most acute at full load, and results 
in lowering the voltage of the machine, a thing which 
cannot be tolerated, especially when the output of the 
machine is required to be as great and efficient as possible. 
In the case of а ehunt-wound motor, however, the weaken- 
ing of the field due to armature reaction is beneficial, in 
that it assists to keep the speed of the motor constant, as 
follows : A heavy load is thrown on the motor; for a moment 
the motor slows down, this reduces the back E.M.F. and 
allows the impressed E.M.F. to urge more current through 
the armature, resulting in the increased armature reaction 
weakening the field, and allowing the motor to run faster again. 
The speed does not come exactly up to its former value, but 
very nearly so, as long as the load thrown on the motor is 
within its legitimate limits; the effect, of ‘course, of load 
being indiscriminately piled on to the motor would be to 
pull it up. A little consideration will show that in the 
case of a series motor the same effect cannot be produced 
by the armature reaction as in a shunt motor, due to the 
fact that in a series motor the field and armature current 
either decrease or increase together, whilst in a shunt 
motor the field is entirely independent of the armature, 
and the effect of weakening the field current is not to 
weaken the armature current, but to increase it, and vice 
жетй. In the case of а compound-wound motor the arma- 
ture reaction is treated in the same way as in a dynamo— 
that is, is kept as low as possible and the speed regulation 
obtained by correct design of the series turns, the shunt 
winding always controlling the polarity of the field. The 
reason, then, for allowing greater armature reaction in а 
shunt motor than in a dynamo is that in the case of a 
dynamo, а series, or а compound-wound motor the arma- 
ture reaction is productive of nothing but evil, whilst in а 
shunt motor, if properly controlled, this reaction will prove 
of great benefit. —W. T. W. 


Answer to No. 742 (awarded 78. 6d.).—Although con- 
siderable difference of opinion has always existed among 
engineers with regard to commutation, it has long been 
recognised that one of the most certain ways of securing 
sparkless collection at the brushes is to make the number 
of sections in the commutator as great as possible. Specifi- 
cations have been issued stating that for a given voltage 
the machine must not have less than a certain number of 
commutator sections. Hobart, in his excellent paper read 
at Glasgow in 1901, pointed ont that although a large 
number of sections tended to make good commutation 
possible, the prime factor in the matter was the product 
of the reactance of the section under commutation 
multiplied by the current flowing through that 
section. To this product he gave the name of 
“reactance voltage.” It will be seen that in any 
machine, dynamo, or motor, increase of load means also an 
increase in reactance voltage. It is common knowledge 
that many machines which run satisfactorily at normal 
loads, spark badly when overloaded. Practice points to a 
figure of about three for the reactance voltage in order to 
secure good commutation. If this amount be much exceeded, 
the brushes are likely to work badly. It is not that a 
motor possesses any inherent property enabling it to run 
satisfactorily with a high reactance voltage; the answer to 
the question propounded by F. W. D." turns rather on the 
question of rating. 

Motors are often rated at considerably below their 
maximum output; in such cases, therefore, the reactance 
voltage, which appears to be excessive when calculated for 
maximum current, ie but normal under the usual running 
conditions. Another point also to be considered is that 
many motors under full load fall off in speed. Thus, 
although there is an increase in current, there is & decrease 
in the periodicity. "Therefore, the lower periodicity tends 
to reduce the effect due to а rise in current. This is seen 
from the formula: reactance voltage = 2 т ~~ | C, where 
i-length of conductor in the short-circuited section, and 
—— = periodicity (while the coil is short-circuited the 
current in it has to pass through half a period). Variation 
in speed is most pronounced in the case of series motors ; 
this type of motor rarely runs long at its maximum output. 
With an equal ratio of rating and load there does not 
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appear апу reason why the reactance voltage may be less 
in а motor than in а dynamo. The great advantage 
claimed by Messrs. Parshall and Hobart in designing a 
machine on the lines that reactance voltage is to be con- 
sidered of paramount importance, is that by so doing com- 
mutation is independent of the fluctations in field strength. 
Armature action, or varying potential on the magnets, may 
so weaken the fields of a machine, that its power to effect 
commutation by a so-called magnetic fringe ” is nullified, 
and sparking ensues. The whole question of reactance 
voltage is one well worth serious study by the electrical 
engineer. —M. M. 


Question No. 743.— use five tons of zinc annually in the production of 
hydrogen for plumbers’ use. When the solution is saturated with 
sulphate of zinc it is thrown away. Describe best method of 
recovering the zinc in metallic form by electrolysis. 

Best Answer to No. 745 (awarded 10s.).—The electrolysis 
of zinc sulphate solutions is attended with considerable 
difficulty, and requires skilled supervision and special 
knowledge. Zinc is a metal so electro-positive, and need- 
ing во much energy for its reduction, that when aqueous 
solutions of its salts are electrolysed there is a tendency to 
produce hydrogen instead of zinc at the cathode. Beside 
this, from most solutions, including the sulphate, the 
metal ie liable to be deposited in a spongy condition, 
unless special precautions are taken as to the acidity 
of the electrolyte, and as to the current density at the 
cathode, and so on. The working conditions have been 
investigated by Mylius and Fromm, and the results of their 
investigations have been published (Zeitschrift fiir anorganische 
Chemie, 1895, p. 144. In order to avoid as far as possible 
the evolution of hydrogen at the cathode, the electrolyte 
should not be weak ; it should contain at least 10 per cent. 
of crystallised salt, ZaSO,7H,O. Next, it should be 
neutral or only slightly acid. ‘Che solution mentioned in 
the question will require to be diluted if the zinc has been 
properly used in the first instance, and the solution will, 
under the same circumstances, also be near the neutral 
point. Thirdly, the solution must not be basic, and it 
must not contain any oxidising impurity. 

The next point to consider is, will it pay to instal plant 
to treat, and incur expenses to recover, so emall a quantity 
as five tons annually? The cost of the necessary electric 
energy can be computed within a reasonable margin of 
accuracy. The decomposition of zinc sulphate, represented 
by the equation ZaSO,Aq = Zu + H,SO, +O, involves an 
expenditure of 106 kilogramme-centigrade-calories for each 
65 grm. of zinc deposited, which corresponds with 2,564 
horse-power hours per ton, or 12,820 horse-power hours for 
five tons, equal to 5,749 horse-power hours for deposition 
of five tons per annum, working 24 hours per day. But 
in practice the current efficiency will not exceed 80 per 
cent., owing to the unavoidable expenditure of energy in 
producing hydrogen at the cathode, nor will the voltage 
efficiency exceed 50 per cent., so that the practical com- 
bined voltage and current efficiency will not exceed 
40 per cent. The commercial energy required will there- 


5,749 x 100 


fore be = 9,572 horse-power hours continuous 


working for 12 months. If the curreht for electro-deposi 
tion is supplied from a motor-generator at, say, 80 per cent. 
efficiency, the power consumed will be 55 = 11,715 horse- 
power hours, or 11,715 x 0:746 =8,739 Board of Trade 
units. If this could be obtained from a public supply 
source at 2d. per unit, the cost of energy would be 
£39. 108. per annum, or £8 per ton of recovered zinc. As 
the value of zinc is, on au average, about £22 per ton, one- 
third of the value of the recovered metal is gone in the cost 
of power alone if taken from public source and at the price 
named per Board of Trade unit. To this muet be added 
incidental expenses to provide for wear and tear of the 
plaut, depreciation, renewal of anodes (which must be of 
carbon, which is attacked in solutions from which oxygen 
is generated, as in this case), and also expenses of skilled 
supervision. For all this there is a margin of, say, £14 per 
ton, or £70 per annum. It is doubtful, therefore, whether 
the zinc recovery plant would be a profitable one. How- 
ever, if it Bhould be thought advisable to undertake the 
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work, the following additional information will, it is hoped, | good surface exposed to the air, evaporation will help 


of service. | 

It will not be found possible to deposit the whole of the 
zinc in the bath, because the electrolyte will be constantly 
increasing in acidity as the zinc is deposited. At the same 
time, it is not necessary that all the zinc in the bath should 
be deposited at one time, as the liquor, partly depleted of 
the metal, may be used for hydrogen generation a 
The amount of zino to be deposited will be 32lb. per day, 
and for this at 80 per cent. current efficiency, and working 
eight hours per day, the current necessary will be 240 
amperes. The current density will be about 15 amperes 
per square foot. Consequently the cathode surface will be 


15 = 16 square feet. A tank to hold nine cathodes and 
eight anodes, each 1ft. by lft., will give the necessary 
surface and density. Placing the electrodes 2in. apart, a 
vat 48in. long, 14in. wide, and 16in. deep will be about 
right. The voltage will be between four and six. The 
parallel system must necessarily, with insoluble anodes, be 
employed—that is-to say, all the anodes joined in parallel 
to the positive pole of dynamo and all the cathodes in 

lel joined to the negative pole. The electrolyte must 

kept constantly stirred.— ELECTROLYSIS. 


[Will the author of this answer kindly forward his name 
and address.—Ep., E. E.] 


Answer to No. 145 (awarded 78. 6d.).—The figures given 
in this question show that 2cwt. of zinc are used in a week. 
Two hundredweight of zinc dissolved in dilute sulphuric 
acid would amount to about 6, OOolb. of saturated solution 
of sulphate of zinc, supposing that the solution is fairly 
saturated and at normal temperature, when 1]Ь. of the 
crystallised salt would be dissolved by 2{1Ь. of water. To 
deposit 2ewt. of metallic zinc from this solution would 
require 85,000 ampere-hours, or a current of 1,420 amperes 
60 hours a week. The E.M.F. of the current would be 
best at about three or four volts. The solution would 
be normally acid, and is a good conductor of electricity. 
According to Gore, the solution should be diluted with 
about an equal bulk of pure water to give a good reguline 
deposit. Having thoroughly mixed the solution and water, 
the temperature should be allowed, if necessary, to fall to 
60deg. F., and then the specific gravity should be noted by 
means of a hydrometer, as there will be some little practical 
difficulty in maintaining the bath at the proper density or 
strength for giving a good reguline deposit. The anode 
should be a sheet of platinum foil. The kathode may be a 
sheet of zinc or any metal, or even carbon if preferred. I 
need hardly mention that sulphate of zinc is composed of 
zine and sulphuric acid, and that the effect of the electro- 
lytic action is to separate these two. There will, of course, 
be no difficulty in lifting the zinc out of the bath when it is 
deposited, but if provision is not made for also removing 
the sulphuric acid, obviously the solution of the bath will 
gradually become more and more acid, and then the 
sulphuric acid will dissolve the zinc as soon as it is 
deposited, and so none could be removed. This acid, when 
free, can be estimated by the usual methods given in 
chemical text-books, if desirable, but in the process of elec- 
trolysis there is little or no need for this, because we know 
that every 650z. of zinc removed from the bath would 
represent 980z. of sulphuric acid set free in the bath. 
Therefore, careful note should be made of the quantity of 
zinc deposited every hour, and quicklime in proportion 
should be added to neutralise the acid set free by the elec- 
trolysis. The proportion of pure dry quicklime would be 
560z. for every 6502. of zinc deposited. The lime would 
unite with the sulphuric acid to form sulphate of lime, 
which being only sparingly soluble in water would soon 
settle on the bottom and could easily be removed when 
necessary. A little care and practice will enable the bath 
to be kept in good working order. Fresh sulphate of zinc 
solution must be added to supply zinc for deposition, but 
this need not be diluted with water as the first lot was, 
because the bath having been made up in the first place, 
all that is necessary is to maintain the standard as shown 
by the hydrometer. The quicklime, if dry, will take up 
water as well as acid, and so all three will be removed 
together, and if the bath is fairly shallow and has а 


to get rid of the water added with. the saturated 
solution of sulphate of zinc from time to time. The 
powdered dry quicklime must be laid on the surface 
of the liquid in the bath, and must be stirred in во as to 
give it ап opportunity to find and mix with the acid before 
it settles to the bottom. Salphate of lime is a white 
powder, whereas quicklime is generally slightly coloured 
brown. Care must also be taken that too much lime is 
not added, because it would deposit the zinc as hydrated 
oxide. A piece of litmus paper dipped into the liquid 
should turn distinctly red to show that the bath is acid. 
If the above directions are carefully followed, there will be 
no serious difficulty in obtaining a good deposit of metallic 
zinc, but great care must be used in maintaining the con- 
dition of the bath, or trouble will certainly follow. The 
platinum sheet mentioned above is very expensive, but if 
carefully handled it lasts for ever. However, to save 
expense, and considering that d рн acid is present in 
considerable extent in the bath, I see no reason why lead 
should. not be substituted. It would be cheaper, and 
should give good commercial results. There is uo difficulty 
in obtaining zinc electrolytically. The difficulty is in 
maintaining the proper conditions of the bath.—F. G. A. 


Answer to No. 748 (awarded 58.).— The most satisfactory 
process for recovering the zinc from a solution of zinc 
sulphate is by electrolysis. The following method is 
economical and gives good results. The saturated solution 
of zinc sulphate is placed in the ordinary depositing trough, 
using as anodes either plates of carbon or sheets of 
lead. The cathodes should be made of sheets of zinc. In 
the electrolysis of zinc sulphate, zinc is deposited at the 
cathode and sulphuric acid is liberated at the anode; it is 
therefore essential that a conductor be used as anode that 
will not be affected by the acid, as neither carbon nor lead 
are affected by sulphuric acid. These are most commonly 
used, and, if pure lead is used, the zinc would be deposited 
at a slightly lower voltage than if carbon be employed. 
The reason of this is that the back E.M.F. between 
zinc and lead is not so great as that between zino 
and carbon when they are immersed in а solution 
of zinc sulphate. The sulphuric acid set free at the 
anodes by electrolysis rises and floats in a diluted state 
upon the surface of the zinc solution. This may be 
collected by allowing it to overflow into a trough, and 
used again to produce hydrogen gas and zinc sulphate. In 
this way a complete cycle of operations is obtained, Thus 
(1) the sulpharic acid dissolves the zinc, forming hydrogen 
gas and zinc sulphate; (2) the zinc sulphate is run into 
the bottom of the depositing trough, where it is split up 
by electrolysis into zinc and sulphuric acid; (3) the 
sulphuric acid rises to the top of the liquid and overflows 
into a vessel, from which it is pumped into the first trough, 
together with the deposited zinc, thus completing the cycle 
of operations. As the acid and zinc used in producing . 
hydrogen and zinc sulphate is continually being reproduced 
by electrolysis, there is no loss except in electrical energy. 
By the method described above, one kilowatt-hour or 
Board of Trade unit will produce, roughly, about 1002. 
of zinc.—A. J. MARTIN. 


Answer to No. 743 (awarded 5s.).—It is doubtful if 
there is any known satisfactory electrolytic method of 
recovering the zinc. There are, in the olectroplating 
industry, processes and manipulations with regard to zinc 
which are more or less trade secrets, but the writer is not 
aware of any that would be suitable for the purpose of 
“G. W.“ To obtain zinc by electrolytic methods has been 
an attractive object, and has engaged the attention of 
numerous metallurgists, but so far as is generally known 
with but little result. One promising patent (German) 
consists of the following arrangement: The cathode 
comprises a series of zinc plates suspended in a long vat; 
these plates are parallel to each other and to the ends 
of the vat. Between these plates, boxes, or holders 
are placed, which carry the residues intermixed with 
& quantity of carbou or crushed zinc ore. These boxes are 
provided with perforated sides to allow free circulation to 
the electrolyte. Cloths are stretched below the plate: in 
order to catch any particles that may fall from the zine 
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plates. In order to obtain a, connection for the positive 
pole, anodes are made by. inserting metal rods into the 
mixture of residues, and carbon contained by the boxes. 
„G. W.“ would be better advised to try and find a market 
for the residue than to attempt the recovery of the zinc. 
Failing this, he would more likely find it more satisfactory 
to filter the residue and crystallise out the sulphate of zinc. 
He should find little difficulty in disposing of these crystals 
to advantage.—M. M. | 


Question Мо, 745.—A direct-current generator of 500 volts, for use on 
а three-wire system, is fitted with an automatic balancing arrange- 
ment, consisting of a choking coil fed, via ар-р, from two 
points on the armature windings, the middle point of the choking 
coil being connected to the neutral bus bar. Can you give the 
theory of its action in balancing the pressure of the two sides of 
the network ? 


Answer to No. 745 (awarded 7s. 6d.).—The voltage 
obtained from the slip-rings is, of course, an alternating 
one, and when connections are made to the choking coil a 
small lagging current will flow, jast sufficient to magnetise 
it and choke back the applied alternating E.M.F. Fig. 1 


4125 


+125 


О 


Fia 1. 


+250 


represents the choking coil, and shows what voltages are 
obtained from different parts of the windings, the ends 
being marked +250 and +250, meaning that while A is 
alternating between plus 250 and minus 250, В is at any 
instant at the same voltage, but with the sign changed. 
Similarly, at points one-quarter along the coil from either 
end the voltages may be represented as +125 and +125. 
Following the argument further, we see that the middle 
point of the choker is zero at any and every instant—that 
is, it is always at a voltage midway between that applied 
to the ends of the coil; and, therefore, if the middle wire 
of ths continuous-current system be connected to this 
point, it will be kept at a potential exactly half-way 
between the generated voltage of the machine, and 
the out-of-balance current will flow back to the 
machine vid the choker. It must be noted that 
the arrangement is not perfect, in that it provides 
a fixed zero point, and cannot be arranged to com- 
pensate for the extra drop in the mains of that side 
of the system carrying most current. The out-of-balance 
current returning to one side of the armature, as indicated 
in Fig. 2, even causes a larger internal ohmic drop on that 


Fic. 2, 


side of the machine, with the result that even the values 
of the terminal volts above and below the neutral point of 
the choker are slightly different. In designing the choker, 
a fairly high flux density may be used, say 60,000 or 
more, because of the low periodicity of continuous-current 
machines, generally less than 20, and as few windings 
should be put on as possible. The windings themselves 


should be provided to carry half the out-of-balance current, 
for the current divides equally on entering the choker., Аб 
first sight this would not appear so, for inasmuch as the 
points at which the: current re-enters the armature are 
sometimes near to one brush and sometimes near to the 
other, it would appear that more current would travel by 
that path which brings it near to the brush taking the 
greater current (the positive brush in Fig. 2). But if more 
current flowed from the middle of the choker in one diree- 
tion than flowed from the middle in the other direction, 
then the magnetism of the core would be disturbed and a 
back E.M.F. would be induced, which did not correspond 
to the applied E.M.F., with the result that an alternating 
current would flow in such a way as to restore the previous 
condition of things when the continuous current was 
dividing equally in the choker.—X. Z. Y. 


Answer іо No. 745 (awarded 78. 6d.).—The idea of the 
arrangement is to provide a return for the out-of-balance 
current without trouble through sparking at the brushes. 
One method of supplying а three-wire system from one 
machine is to have a second pair of brushes on a diameter 
at right angles to the ordinary pair. These two extia 
brushes are joined together ; it is evident they are at equal 
potential, and provide a return for the out-of-balance 
current by means of the neutral wire to which they :re 
connected. Unless, however, the pole-pieces are specially 
shaped, this method is practically worthless on account of 
violent sparking. By employing a choking coil as described 
in the query, а path is provided for any out-of-balance 
eurrent without this destructive sparking. 


The accompanying figure is a diagrammatic sketch «f 
the connections. The E.M.F. generated by the armature 
is à minimum at the negative, and rises to à maximum 
at the positive brush. In the position shown in the 
figure it will be seen that the inner slip-ring is at a higher 
potential than the outer. Suppose now that the side D E 
is more heavily loaded than the side C D, there is then а 
greater difference of potential between C and D than 
between D and E The out-of-balance current then flows 
from D to B, then to outer slip-ring, and by armature 
winding to the positive brush. As rotation proceeds and 
the connections from armature to slip-rings reach the hori- 
zontal position, A and B will be at equal potential, and the 
out-of-balance current divides equally. When the connec- 
tions are vertical, А and B will be at maximum and mini 
mum, the middle of choking coil being at mean potentia“. 
Any out-of-balance current will then flow to B, outer sli, - 
ring, negative brush, and then down each side of armature 
to the positive brush. That А B must be a choking coil 1s 
obvious, as the reactance is necessary to prevent a large 
alternating current flowing through it from the brusbes. 
The resistance of the winding on the coil must be low, 
in order to freely carry any out-of-balance that may be 
flowing in the middle or neutral wire of the system.— 
M. M. 


[Other replies to Question No, 745 will be given in ovr 
next issue.—Ep, E. E. 
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